
THE ROLE OF ONLINE REVIEWS IN  
CONSUMER DECISION-MAKING 

 
 
 
 
 
 
 
 
 
 

A Dissertation 
Presented to 

The Academic Faculty 
 
 
 
 

by 
 
 
 

Zhanfei Lei 
 
 
 
 
 

In Partial Fulfillment 
of the Requirements for the Degree 

Doctor of Philosophy in the 
Scheller College of Business 

 
 
 
 
 
 
 

Georgia Institute of Technology 
August 2019 

 
 

COPYRIGHT © 2019 BY ZHANFEI LEI 
 



THE ROLE OF ONLINE REVIEWS IN  
CONSUMER DECISION-MAKING 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Approved by:   
 
 

  

Dr. Han Zhang, Co-Advisor 
Scheller College of Business 
Georgia Institute of Technology 

 Dr. Eric Overby 
Scheller College of Business 
Georgia Institute of Technology 

 
 

  

Dr. Dezhi Yin, Co-Advisor 
Muma College of Business 
University of South Florida 

 Dr. Sridhar Narasimhan 
Scheller College of Business 
Georgia Institute of Technology 

 
 

  

Dr. Sabyasachi Mitra 
Scheller College of Business 
Georgia Institute of Technology 

    

   
  Date Approved: July 10, 2019 

 
  



 

 

 

 

 

 

To my parents  

&  

my husband Yonghao 

 

 

 



 

iv 

ACKNOWLEDGEMENTS 

I am grateful to my advisors, Dr. Han Zhang and Dr. Dezhi Yin, for their guidance 

and mentorship. I want to forever thank Han for guiding me into the academia world, 

showing me how to become a rigorous scholar, and providing me with tremendous support 

and patience. I am also sincerely grateful to Dezhi for generously sharing his knowledge 

and valuable experience, advising me to read and think, and always being a source of 

inspiration and encouragement. Thanks Han and Dezhi for everything. I am so fortunate to 

work with them and have them as my advisors. 

I would like to thank the rest of my committee members, Drs. Saby Mitra, Eric 

Overby, and Sridhar Narasimhan, who provide constructive feedback and insights for my 

thesis. I also owe many thanks to Drs. Marius Florin Niculescu, Lizhen Xu, and Michael 

Smith for recruiting their students to participate in my experiments. I thank Drs. D.J. Wu, 

Jeffery Hu, and Mingfeng Lin for their excellent comments and suggestions on my work 

over years. Many special thanks to my student cohort at Scheller for their support and 

encouragement. 

Finally, I wish to express my deepest appreciation to my family and my friends. I 

want to thank my parents, for their unconditional love and support, and for having faith in 

me. They are also my mentors, who are always standing behind me. I am truly indebted to 

my husband and my best friend, Yonghao Yu, for his endless love and understanding. I 

really thank him for always being supportive, without whom I could not have completed 

this journey. Last, many thanks to Yanran Liu, Xinying Liu, Yukun Yang, Ming Jiang, and 

those I do not mention. I feel so lucky to have them as my friends. 



 v 

TABLE OF CONTENTS 

ACKNOWLEDGEMENTS iv	

LIST OF TABLES viii	

LIST OF FIGURES ix	

SUMMARY x	

CHAPTER 1.	 Introduction 1	
1.1	 Essay 1 2	
1.2	 Essay 2 5	
1.3	 Essay 3 7	

CHAPTER 2.	 When “I” Becomes “You”: The Role of Personal Pronouns in 
Online Reviews                                                                                                                 10	
2.1	 Introduction 10	
2.2	 Theoretical Framework and Hypotheses 14	

2.2.1	 Function Words and Personal Pronouns 14	
2.2.2	 Perceived Empathic Concern 17	
2.2.3	 Perceived Persuasion Motives and Review Two-Sidedness 19	

2.3	 Study 1 23	
2.3.1	 Data 23	
2.3.2	 Variables 24	
2.3.3	 Data Analysis and Results 26	
2.3.4	 Discussion 31	

2.4	 Study 2 31	
2.4.1	 Stimulus Materials 32	
2.4.2	 Procedure and Measures 35	
2.4.3	 Results 36	
2.4.4	 Discussion 38	

2.5	 Study 3 39	
2.5.1	 Stimulus Materials 39	
2.5.2	 Procedure and Measures 42	
2.5.3	 Results 42	
2.5.4	 Discussion 46	

2.6	 Study 4A 46	
2.6.1	 Procedure and Measures 47	
2.6.2	 Results 48	
2.6.3	 Discussion 50	

2.7	 Study 4B 50	
2.7.1	 Results 51	
2.7.2	 Discussion 52	

2.8	 General Discussion 53	
2.8.1	 Theoretical Implications 55	



 vi 

2.8.2	 Practical Implications 57	
2.8.3	 Limitations and Future Research 58	

2.9	 Conclusion 62	

CHAPTER 3.	 Confirmatory or Disconfirmatory Reviews? Examining 
Consumers’ Selective Exposure in Seeking and Evaluating Online Reviews 63	
3.1	 Introduction 63	
3.2	 Literature Review and Hypotheses Development 67	

3.2.1	 Consumers’ Initial Beliefs 67	
3.2.2	 Selective Exposure, Confirmation Bias, and Disconfirmation Bias 67	
3.2.3	 Accuracy and Defense Motivations 69	
3.2.4	 Two Stages of Consumers’ Decision-Making Process 71	
3.2.5	 Information Seeking Stage 72	
3.2.6	 Information Evaluation Stage 76	

3.3	 Study 1 77	
3.3.1	 Stimulus Materials 78	
3.3.2	 Procedure 80	
3.3.3	 Results 83	
3.3.4	 Discussion 85	

3.4	 Study 2 86	
3.4.1	 Procedure 86	
3.4.2	 Results 87	
3.4.3	 Discussion 88	

3.5	 Study 3 89	
3.5.1	 Procedure 89	
3.5.2	 Results 89	
3.5.3	 Discussion 92	

3.6	 General Discussion 92	
3.6.1	 Theoretical Implications 93	
3.6.2	 Practical Implications 96	
3.6.3	 Limitations and Future Research 97	

3.7	 Conclusion 99	

CHAPTER 4.	 Anchoring or Swaying? The Impact of Overall Average Rating vs. 
Most Accessible Reviews in Online Word-of-Mouth 100	
4.1	 Introduction 100	
4.2	 Hypotheses and Theory Development 107	

4.2.1	 Anchoring Heuristic and Anchoring Effect 107	
4.2.2	 Availability Heuristic and Swaying Effect 110	
4.2.3	 Boundary Condition: Confidence in Initial Beliefs 112	

4.3	 Study 1 115	
4.3.1	 Stimulus Materials 116	
4.3.2	 Procedure 118	
4.3.3	 Results 121	
4.3.4	 Discussion 122	

4.4	 Study 2 123	
4.4.1	 Procedure and Measures 123	



 vii 

4.4.2	 Results 125	
4.4.3	 Discussion 127	

4.5	 Study 3 128	
4.5.1	 Data 128	
4.5.2	 Variable Definitions 129	
4.5.3	 Methods and Empirical Analysis 132	

4.6	 General Discussion 137	
4.6.1	 Theoretical Implications 138	
4.6.2	 Practical Implications 140	
4.6.3	 Future Research 142	

4.7	 Conclusion 143	

APPENDIX A. Variables Measured in Chapter 2 and Appendix B 144	

APPENDIX B. Supplementary Study in Chapter 2 149	
B.1	 Stimulus Materials 150	
B.2	 Procedure and Measures 153	
B.3	 Results 154	
B.4	 Discussion 155	

APPENDIX C. Pretest of Review Titles in Chapter 3 157	

APPENDIX D. Pretest of Reviews in Chapter 3 159	

APPENDIX E. Study 1 in Chapter 3 163	

APPENDIX F. Study 2 in Chapter 3 167	

APPENDIX G. Study 3 in Chapter 3 171	

APPENDIX H. Variables Measured in the Pretest of Chapter 4 175	

APPENDIX I. Variables Measured in Study 1 and Study 2 of Chapter 4 177	

REFERENCES 179	

 



 viii 

LIST OF TABLES 

Table 2-1 Summary Statistics. .......................................................................................... 25	

Table 2-2 Correlations (N=301,517). ............................................................................... 25	

Table 2-3 Empirical Results. ............................................................................................. 27	

Table 2-4 Results of Additional Robustness Checks. ....................................................... 30	

Table 2-5 Review Stimuli in Study 2. ............................................................................... 34	

Table 2-6 Review Stimuli in Study 3. ............................................................................... 41	

Table 2-7 Review Stimuli in Study 4A ............................................................................. 47	

Table 2-8 Review Stimuli in Study 4B. ............................................................................ 51	

Table 2-9 Summary of Findings. ...................................................................................... 54	

Table 3-1 Content of Reviews in the 3 Sets. ..................................................................... 80	

Table 4-1 3 Sets of Reviews for Each Product. .............................................................. 118	

Table 4-2 Variable Definitions. ...................................................................................... 130	

Table 4-3 Descriptive Statistics. ..................................................................................... 130	

Table 4-4 Correlations. ................................................................................................... 131	

Table 4-5 Fixed Effect Models. ...................................................................................... 135	

Table 4-6 Marginal Effects of Independent Variables. ................................................... 136	

Table B-1 Review Stimuli in Supplementary Study. ...................................................... 151	

 

  



 ix 

LIST OF FIGURES 

Figure 2-1 Research Model. .............................................................................................. 22	

Figure 2-2 Main Results in Study 2. ................................................................................. 38	

Figure 2-3 Main Results in Study 3. ................................................................................. 44	

Figure 2-4 Mediation Results in Study 3. ......................................................................... 45	

Figure 2-5 Mediation Results in Study 4A. ...................................................................... 49	

Figure 2-6 Mediation Results in Study 4B. ...................................................................... 52	

Figure 3-1 Rating Profile of Two Mouse Options. ........................................................... 81	

Figure 3-2 Review Stimuli. ............................................................................................... 83	

Figure 3-3 Results of Confirmation and Disconfirmation Biases in Study 1. .................. 85	

Figure 3-4 Rating Profile Stimuli. .................................................................................... 87	

Figure 3-5 Results of Confirmation and Disconfirmation Biases in Study 2. .................. 88	

Figure 3-6 Results of Confirmation and Disconfirmation Biases During Information 

Seeking in Study 3. ........................................................................................................... 91	

Figure 4-1 Rating Profiles and Individual Reviews of Two Camera Options. ............... 121	

Figure 4-2 Rating Profiles and Individual Reviews of Two Camera Options (High 

Dispersion Condition). .................................................................................................... 124	

 

  



 x 

SUMMARY 

As a prominent form of user-generated content, online reviews have become 

increasingly indispensable for consumers to make purchase decisions. Thus, it is critical to 

understand what sets helpful reviews apart from unhelpful ones, which kinds of reviews 

consumers prefer to read, and how online reviews shape consumers’ purchase decisions. 

Prior research has examined diverse determinants of review helpfulness and the effect of 

summary rating statistics on product sales. However, few studies have examined the impact 

of reviewers’ writing styles on review helpfulness, explored the critical role of consumers’ 

initial beliefs before they read and evaluate reviews, or investigated the likelihood of 

individual reviews to sway consumers’ purchase decisions. Addressing these important 

gaps and scrutinizing commonly accepted assumptions, my dissertation aims to explore 

how, why, and when various aspects of online reviews influence consumers’ judgment of 

review helpfulness, preference in information seeking, and purchase decisions. 

In the first essay, I explore how and when reviewers’ use of personal pronouns, a 

type of “invisible” words that do not carry substantive meanings, can influence reader 

evaluation of reviews. Drawing on the empathy and persuasion literature, I develop a 

theoretical framework suggesting that personal pronouns may influence consumers’ 

perceived review helpfulness through opposing processes, and that the overall effect of 

personal pronouns is contingent on the review’s two-sidedness. Results of five studies (one 

archival analysis and four controlled experiments) provide consistent support for the 

proposed hypotheses. The findings deepen understanding of the role of “invisible” words 

in online reviews, reveal an important boundary condition for the impact of personal 
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pronouns, and provide practical implications for product/service providers, review 

platforms and reviewers. 

In the second essay, I investigate consumers’ preference for confirmatory or 

disconfirmatory reviews during the information seeking and evaluation stages of their 

decision-making process. Drawing on the motivated reasoning literature, I propose that 

consumers with positive initial beliefs about a product tend to seek out disconfirmatory 

reviews (termed disconfirmation bias), while consumers with negative initial beliefs tend 

to search for confirmatory reviews (termed confirmation bias). However, consumers would 

evaluate confirmatory reviews more favorably regardless of the valence of their initial 

beliefs. Results of three controlled experiments provide consistent support for these 

hypotheses. The findings reveal the occurrences of differential biases in different stages of 

decision-making, deepen understanding of consumers’ initial beliefs, and provide 

important implications for product manufacturers and review platforms. 

In the third essay, I compare the relative impact of a product’s overall average rating 

and its prominently displayed individual reviews. Drawing on the heuristics-and-biases 

literature, I derive two competing hypotheses that contrast the former’s anchoring effect 

and the latter’s swaying effect. In addition, extending the concept of belief confidence from 

the metacognition literature, I propose the dispersion of the product’s ratings as a boundary 

condition for the anchoring and swaying effects. Through two carefully designed 

experiments and an archival analysis of a panel dataset collected from Apple’s App Store, 

I find evidence that consumers’ intention to purchase the product and product sales are 

influenced primarily by the most accessible reviews (i.e., swaying effect), and that rating 

dispersion can moderate both swaying and anchoring effects. The findings challenge the 
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common belief of researchers and practitioners that the most critical determinant of product 

sales is the average product rating, and offer important theoretical and practical 

implications. 

 



 1 

CHAPTER 1. INTRODUCTION 

Online reviews containing judgement and opinions from previous consumers play 

an increasingly important role in prospective consumers’ purchase decisions. More and 

more consumers choose to read online reviews to get sufficient knowledge of the product 

before making a purchase decision. However, the exploding amount of online review 

information makes it difficult for consumers to identify useful and necessary information 

efficiently, resulting in information overload (Jones et al. 2004). Therefore, to account for 

information overload and reduce consumers’ effort and time in decision-making, review 

platforms incorporate various strategies dealing with online reviews, such as providing 

voting systems to evaluate the helpfulness of reviews, allowing consumers to customize 

the sort order of reviews based on their preference, and displaying text reviews as well as 

summary rating statistics for consumers. 

Review platforms’ diverse strategies have attracted great attention from 

researchers. For instance, prior studies have explored antecedents of review helpfulness, 

including numerical product ratings, product and reviewer characteristics, review timing, 

and characteristics of review text (e.g., Forman et al. 2008; Korfiatis et al. 2008; Mudambi 

and Schuff 2010; Chen and Lurie 2013). In particular, the identification of review text 

characteristics, such as information amount (Kim et al. 2006), readability of the text 

(Korfiatis et al. 2008), and emotional expressions (Yin et al. 2014; Yin et al. 2017), was 

primarily based on content words that have real meanings. Few studies explored the 

influence of function words such as personal pronouns on review helpfulness. In addition, 

prior research generally assumed that different consumers would assess the same review 
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similarly, while resent studies have demonstrated that consumers’ initial beliefs about a 

product play a role in their helpfulness evaluation of product reviews (Cheung et al. 2009; 

Qiu et al. 2012; Yin et al. 2016). In addition to affect consumers’ evaluation of online 

reviews, their initial beliefs could also be influential in the way they search for online 

reviews, which is worthy of further investigation. Moreover, although both summary rating 

statistics such as the overall average rating and individual reviews can affect consumers’ 

purchase decision and it is generally assumed that the former matters more than the latter 

for producing product sales (e.g., Shoham et al. 2017; Babić Rosario et al. 2016; Floyd et 

al. 2014), little is known about the direct comparison between the impact of aggregated 

rating statistics with that of individual reviews on product sales. 

Addressing these important gaps and revisiting commonly accepted assumptions, 

this dissertation aims to examine how, why, and when different aspects of online reviews 

impact consumers’ helpfulness evaluation of online reviews, preference in information 

seeking, and intention to purchase the product.  

1.1 Essay 1 

In the first essay, I explore how and when reviewers’ use of first-person vs. second-

person pronouns in expressing their opinions impacts prospective consumers’ perceptions 

of review helpfulness. Prior studies on the online review literature have revealed a number 

of factors that influence review helpfulness, including product ratings, product and 

reviewer characteristics, and characteristics of review text (e.g., Forman et al. 2008; Huang 

et al. 2015; Mudambi and Schuff 2010; Korfiatis et al. 2008; Yin et al. 2014). In particular, 

the majority of studies on examining the role of review text characteristics was based on 
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content words (e.g., nouns, verbs, adjectives) that have real meanings. However, few 

studies explored the impact of “invisible” and “forgettable” function words (e.g., pronouns, 

conjunctions, and prepositions) that do not convey substantive meanings but reveal how 

people use words to convey the message (Campbell and Pennebaker 2003). In addition, as 

a particular category of function words, personal pronouns (e.g., “I”, “you”) have been 

demonstrated to reflect one’s focus of attention, such that first-person pronouns (e.g., “I”, 

“me”, “my”) indicate one’s attention toward oneself, and second-person pronouns (e.g., 

“you”, “your”) indicate one’s attention toward others (Ickes et al. 1986; Pennebaker et al. 

2003).  

Since a focus on others (vs. self) is influential in offline interpersonal settings even 

between strangers (Fraley and Aron 2004; Galinsky and Moskowitz 2000), reviewers’ use 

of personal pronouns that reflects their attentional focus could play a nontrivial role in 

review readers’ helpfulness evaluation of reviews. Drawing on the empathy and persuasion 

literature (Campbell and Kirmani 2000; Hodges et al. 2011), I develop a theoretical 

framework suggesting that reviewers’ use of personal pronouns may play a role in 

consumers’ perception of review helpfulness via both positive and negative processes, such 

that consumers are likely to perceive a reviewer using more second-person (vs. first-

person) pronouns to be more empathic concern for them (Goldstein et al. 2014), and they 

are also likely to infer that the reviewer intentionally uses tactics to persuade them (Kirmani 

and Campbell 2004). In addition, I propose that review two-sidedness can be a boundary 

condition for the overall effect of personal pronouns, such that the positive effect of second-

person (vs. first-person) pronouns is attenuated for one-sided reviews.  



 4 

To test proposed hypotheses, I conduct an archival analysis and four controlled 

experiments. In Study 1, utilizing an archival dataset collected from Apple’s App Store, I 

measure the ratio of second-person pronouns in online reviews and explore the overall 

effect of personal pronouns on review helpfulness. In Study 2, to account for alternative 

explanations that cannot be ruled out in Study 1 and examine the moderating role of review 

two-sidedness, I conduct an experiment in which I directly manipulate personal pronouns 

(first-person pronouns only vs. second-person pronouns only) and review two-sidedness 

(one- vs. two-sided). In Study 3, I investigate the moderating role of review two-sidedness 

by varying its level (low vs. high two-sidedness) and examine the mechanisms underlying 

the main effect. In Study 4A and Study 4B, I explore the role of personal pronouns for both 

positive and negative one-sided reviews, and examine the underlying mechanisms. The 

five studies provide converging evidence for the nontrivial role of reviewers’ use of 

personal pronouns in review readers’ helpfulness perception of reviews, and reveal that the 

positive effect of second-person (vs. first-person) pronouns is greater for two-sided reviews 

compared with one-sided reviews.   

These findings contribute to the online review and linguistic literature. First, this 

essay goes beyond content words with real meanings, reveals that reviewers’ unconscious 

use of personal pronouns can play a role in review readers’ perception of reviews, and 

deepens the understanding of the influence of “invisible” function words on online reviews. 

Second, the findings add to the linguistic literature by extending the study of personal 

pronouns from offline settings typically involving two individuals to an online 

environment involving hundreds of thousands of prospective consumers who are total 

strangers during a persuasion process. This essay also provides implications for review 
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platforms and reviewers, such that switching from “I” to “you” could be an efficient 

strategy of writing reviews to boost review helpfulness, especially when reviewers have 

mixed opinions. 

1.2 Essay 2 

In the second essay, I explore consumers’ preference for confirmatory or 

disconfirmatory reviews when they seek and evaluate review information about a product. 

While prior research on online reviews generally assumed that different consumers assess 

the same review in a similar way, recent studies have started to question this assumption 

by identifying the role of consumers’ initial beliefs in their evaluation of reviews (Cheung 

et al. 2009; Qiu et al. 2012; Yin et al. 2016). In particular, Yin et al. (2016) found that 

consumers evaluate confirmatory reviews consistent with their initial beliefs as more 

helpful than disconfirmatory reviews, resulting in a confirmation bias. Because consumers 

generally have positive initial beliefs driven by the positive average rating of most products, 

overall they should demonstrate a positivity bias by evaluating positive (confirmatory) 

reviews as more helpful than negative (disconfirmatory) reviews. However, existing 

literature has repeatedly revealed a negativity bias in the influence of online reviews on 

product sales – negative reviews hurt product sales to a greater extent than positive reviews 

help product sales (e.g., Basuroy et al. 2003; Cao et al. 2011; Chevalier and Mayzlin 2006). 

It is quite interesting to uncover the probable reasons underlying this dilemma: negative 

reviews are generally evaluated as less helpful than positive reviews while negative 

reviews have greater influence on product sales than positive reviews. One possible reason 

is that the way consumers look for information also matters, because they need to be 

selective in looking for numerous online review information to read (Mathieson and Wall 
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1982; Woodside and MacDonald 1994). Therefore, it is crucial to examine consumers’ 

preference for confirmatory or disconfirmatory information that is contingent on their 

initial beliefs when they seek out online reviews to read – the earlier stage of consumers’ 

decision-making process. 

Drawing on the motivated reasoning literature, I propose two hypotheses of 

consumers’ preference for confirmatory vs. disconfirmation reviews during differential 

stages of their decision-making process. I propose that in the information seeking stage, 

consumers with positive initial beliefs prefer to look for disconfirmatory reviews, while 

consumers with negative initial beliefs prefer to seek out confirmatory reviews. In the 

information evaluation stage, consumers would evaluate confirmatory reviews more 

favorably regardless of the valence of their initial beliefs. To test these hypotheses, I 

conduct three controlled experiments. In Study 1, I design an experiment in which 

participants form positive initial beliefs about a product before seeking for and evaluating 

online reviews. In Study 2, based on a more realistic scenario, I replicate findings of Study 

1. In Study 3, I manipulate the valence of participants’ initial beliefs and examine the whole 

story. The results demonstrate a general negativity bias in the information seeking stage – 

consumers with positive initial beliefs tend to seek disconfirmatory (negative) reviews 

while consumers with negative initial beliefs tend to seek confirmatory (negative) reviews; 

in the information evaluation stage, consumers generally prefer confirmatory reviews 

compared with disconfirmatory reviews, leading to a confirmation bias.  

This essay has several theoretical and practical implications. First, this research is 

among the first attempts to examine consumers’ information seeking behavior during an 

earlier stage of consumers’ decision-making process. Second, by scrutinizing the role of 
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consumers’ initial belfies during differential stages of the decision-making process, this 

essay provides a possible reason for the negativity bias demonstrated in the existing 

literature. The results reveal that negative reviews may not be always more helpful than 

positive reviews, and that consumers’ greater exposure of negative reviews may overweigh 

the greater helpfulness of positive reviews, leading to a negativity bias regarding the impact 

of online reviews on product sales. In addition, a deeper understanding of how consumers 

look for information can provide implications for practitioners to sort and deal with online 

reviews considering their potential exposure to consumers.  

1.3 Essay 3 

In the third essay, I examine how and when online reviews can sway consumers’ 

attitude toward a product. To help consumers efficiently gauge product quality, many 

online retailers and review platforms display summary ratings such as the overall average 

rating in a more prominent place than individual reviews. In particular, the overall average 

rating incorporating comprehensive product information is the most important signal of 

product quality (De Langhe et al. 2015), and helps consumers to form a first impression of 

a product (Yin et al. 2016). For researchers, it is also an implicit assumption that aggregated 

rating statistics are more influential than individual reviews in predicting product sales, 

although they both have been demonstrated to influence consumers’ purchase decisions 

(e.g., Babić Rosario et al. 2016; Floyd et al. 2014; Shoham et al. 2017). However, no 

research has directly compared the impact of aggregated rating statistics with the most 

accessible individual reviews on product sales. If consumers rely more on individual 

reviews during the decision-making process and individual reviews can easily sway 
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product sales, practitioners’ emphasis on the aggregated rating statistics such as the overall 

average rating might be misguided. 

In this essay, I compare the relative influence of a product’s overall average rating 

and its most accessible individual reviews on consumers’ purchase decisions. Building on 

the heuristics-and-biases literature (Tversky and Kahneman 1974), I propose two 

competing hypotheses. On one hand, the overall average rating may be more influential 

than individual reviews (termed as the anchoring effect) because it serves as a salient 

anchor and leads consumers’ final judgment to be closer to the anchor. On the other hand, 

individual reviews may play a greater role in consumers’ purchase decisions and product 

sales (termed as the swaying effect) because they are more cognitively accessible and 

perceived as more important for consumers. In addition, drawing on the belief confidence 

literature (Smith and Swinyard 1988), I posit the rating distribution can be a boundary 

condition for the anchoring and swaying effects. 

To test these hypotheses, I conduct two designed experiments and an archival 

analysis. In Study 1, I conduct an experiment to examine the existence of the anchoring 

versus swaying effects by directly manipulating the overall average rating of two products 

and their most recent reviews. In Study 2, I design a follow-up experiment in which I extend 

the manipulation of rating distributions and explore the boundary condition for the 

anchoring and swaying effects. In Study 3, utilizing a panel dataset collected daily from 

Apple’s App Store over two months, I replicate the findings of Study 1 and Study 2. The 

results of three studies provide converging evidence for a swaying effect – individual 

reviews are more influential than the overall average rating in consumers’ purchase 

decisions, and for the moderating role of the rating distribution. 
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This essay has a number of contributions. First, the findings challenge the 

commonly accepted assumption that the overall average rating matter more than induvial 

reviews for predicting product sales, and reveal a swaying effect – individual reviews that 

are the most accessible for consumers can easily sway their purchase intentions. Second, 

extending insights of heuristics-and-biases literature into consumer behavior research, this 

essay indicates that the availability heuristic is more applicable than the anchoring heuristic 

in the context of online reviews. In addition, the findings suggest that product manufactures 

and online retailers can better influence consumers by paying more attention to the first 

reviews that consumers are likely to see and taking a more balanced view between the 

summary ratings and individual reviews.  
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CHAPTER 2. WHEN “I” BECOMES “YOU”: THE ROLE OF 

PERSONAL PRONOUNS IN ONLINE REVIEWS 

2.1 Introduction  

As a prominent form of user-generated content, online reviews have become 

increasingly indispensable for consumers to make purchase decisions. However, the 

exploding number of online reviews can appear overwhelming for consumers and cause 

information overload (Jones et al. 2004). Thus, most online review platforms identify and 

promote helpful reviews by asking review readers to vote on the helpfulness of reviews 

and then displaying helpful ones more prominently. A deeper understanding of what factors 

contribute to helpful reviews has clear benefits to product/service providers, review 

platforms, and reviewers (Mudambi and Schuff 2010).  

Following prior literature, we define review helpfulness as the extent to which an 

online review is perceived by consumers to facilitate their purchase decision process (Yin 

et al. 2014). Review helpfulness reflects perceived value or diagnosticity of review 

information, as the review can provide diagnostic value for consumers’ judgment and 

decision-making process (Mudambi and Schuff 2010). Prior studies have examined a 

variety of factors that influence review helpfulness, including ratings, product type, 

reviewer characteristics, and consumers’ initial beliefs (e.g., Forman et al. 2008; Huang et 

al. 2015; Mudambi and Schuff 2010; Yin et al. 2016). The characteristics of review text 

have also been demonstrated as influential determinants, such as information amount (Kim 
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et al. 2006), readability of the text (Korfiatis et al. 2008; Krishnamoorthy 2015), and 

emotional expressions (Yin et al. 2014; Yin et al. 2017).  

The identification of these text characteristics was based primarily on content words 

that have real meanings (e.g., nouns, verbs, adjectives). However, few studies examined 

the role of “invisible” function words. Function words are words that serve grammatical 

purposes (e.g., pronouns, conjunctions, and prepositions) and connect content words. 

These “invisible” words do not convey substantive meanings like content words, and they 

account for only a very small percentage of all the words (Corver and van Riemsdijk 2001). 

However, function words reflect people’s personality and psychological states and have 

nontrivial implications for individuals (Pennebaker 2011). For example, the use of a 

particular category of function words, personal pronouns (e.g., “I”, “you”), has been 

revealed to influence health outcomes, social relationships, as well as stereotypic biases 

and prejudice (e.g., Arriaga and Rusbult 1998; Campbell and Pennebaker 2003; Galinsky 

and Moskowitz 2000).  

In this work, we explore the implications of personal pronouns in online reviews. 

Personal pronouns appear frequently in text reviews, but they are largely invisible and 

forgettable for review readers. However, the use of personal pronouns indicates an 

individual’s focus of attention, such that first-person pronouns (e.g., “I”) reflect one’s 

attention toward oneself, and second-person pronouns (e.g., “you”) reflect attention toward 

others (Ickes et al. 1986; Pennebaker et al. 2003). Because a focus on others (vs. self) plays 

an important role in offline interpersonal settings even between strangers (Fraley and Aron 

2004; Galinsky and Moskowitz 2000), the use of second-person (vs. first-person) pronouns 

that indicate reviewers’ attentional focus may have a similarly nontrivial impact on review 
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readers’ perception of reviews. As a motivating example, consider the following two 

hypothetical reviews of a restaurant:   

Reviewer A: “As soon as I walk in, I can’t help but feel a positive vibe in the air. 

The owner is energetic, friendly, humble, and treats me like family. The main entrees here 

are probably the best dish I’ve ever had in my life.” 

Reviewer B: “As soon as you walk in, you can’t help but feel a positive vibe in the 

air. The owner is energetic, friendly, humble, and treats you like family. The main entrees 

here are probably the best dish you’ve ever had in your life.” 

Reviewer A uses first-person pronouns to describe the experience with a focus on 

himself/herself, whereas Reviewer B uses second-person pronouns to describe the same 

experience with a focus on others (prospective consumers). Which of the two reviews will 

be considered more helpful by prospective consumers? More broadly, does reviewers’ use 

of second-person (vs. first-person) pronouns influence consumers’ perception of review 

helpfulness, and under what conditions? 

To answer these questions, we draw on the empathy and persuasion literature 

(Campbell and Kirmani 2000; Hodges et al. 2011), and theorize that reviewers’ use of 

second-person (vs. first-person) pronouns can influence readers’ perception of review 

helpfulness via both positive and negative processes: review readers may perceive a 

reviewer using more second-person (relative to first-person) pronouns to be more empathic 

for and concerned about them (see Goldstein et al. 2014), and they may also infer the 

reviewer to have a hidden intent to persuade them (see Kirmani and Campbell 2004). We 

further propose that the role of reviewers’ use of personal pronouns is more nuanced than 
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expected, and identify two-sidedness as a boundary condition for the overall effect of 

personal pronouns (e.g., the opposing processes may cancel out each other in one-sided 

reviews).  

To test this theoretical framework, we conducted five studies with distinct 

methodologies, including one archival analysis and four controlled experiments. Our 

research makes two primary contributions. First, a growing literature has examined how 

characteristics of review text influence consumer perception of reviews (e.g., Jensen et al. 

2013; Yin et al. 2014). While the existing studies have been concerned with various aspects 

or types of content words such as expressed emotions, much less is known about the role 

of function words such as personal pronouns, which are largely “invisible” but at the same 

time more fundamental elements of verbal language (Pennebaker 2011). We add to this 

literature by showing that reviewers’ unconscious use of “invisible” personal pronouns can 

influence reader perceptions of the reviews. Specifically, we find evidence that the use of 

second-person (vs. first-person) pronouns can lead readers to perceive both empathic 

concern and persuasion motives from the reviewers, which have opposite implications for 

the consumers’ evaluation of review helpfulness. Thus, this paper takes an initial step to 

go beyond content words conveying substantive meanings and deepens our understanding 

of the role of “invisible” words in online reviews. Second, our findings add to the linguistic 

literature by extending the study of personal pronouns from offline settings typically 

involving two individuals to an online environment involving hundreds of thousands of 

prospective consumers who are total strangers during a persuasion process. In particular, 

we examine a boundary condition in this unique persuasion context that can change the 

relative power of the two opposing processes underlying the overall effect of personal 
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pronouns. While the use of second-person (vs. first-person) pronouns has been found to 

facilitate various positive outcomes in offline contexts (e.g., Coke et al. 1978; Galinsky 

and Moskowitz 2000; Hodges et al. 2011), we showed across multiple studies that personal 

pronouns are not likely to influence review helpfulness when the reviews are one-sided 

with only praises or critiques. This finding reveals that the impact of personal pronouns is 

contingent on the two-sided nature of reviews and deepens our understanding of boundary 

conditions for this impact. Our findings also provide clear practical implications for 

product/service providers, review platforms, and reviewers. 

2.2 Theoretical Framework and Hypotheses 

2.2.1 Function Words and Personal Pronouns 

Words can be categorized into content words and function words. Content words, 

such as nouns, verbs, and adjectives, have real meanings and reflect what people are talking 

about. Function words, such as pronouns, prepositions, and conjunctions, do not convey 

substantive meanings but reveal how people use words to convey the message (Campbell 

and Pennebaker 2003). Although these often overlooked function words account for a 

trivial percentage (less than 0.04%) of the total vocabulary (Chung and Pennebaker 2007) 

and they seem “invisible” and “forgettable”, the use of these function words can reflect 

people’s personality and psychological states (Pennebaker 2011). Thus, the relationship 

between function words and human psyche should not be ignored.  

As a commonly encountered category of function words, personal pronouns (e.g., 

“I”, “you”) have been revealed to serve important psychological functions for individuals. 

For instance, the use of first-person singular pronouns in people’s political speeches and 
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medical interviews is closely associated with their tendency to be depressed (Weintraub 

1989). Pronouns were found to be a better signal of depression compared with negative 

emotion words, and depressed students used more first-person singular pronouns in their 

thoughts about coming to college than formerly or never depressed students (Rude et al. 

2004). In addition, leaders’ (such as a mayor’s) use of first-person plural pronouns in 

speeches can reveal their close emotional ties to and strong social bounds with others 

(Pennebaker and Lay 2002). 

In verbal communication, the use of personal pronouns can also indicate one’s 

focus of attention. In contrast to self-focused attention, an individual’s other-focused 

attention refers to one’s attention focused on thoughts and feelings of others rather than on 

one’s own (Ingram 1990; Mor and Winquist 2002). Previous research showed that greater 

use of first-person pronouns (e.g., “I,” “me,” “my”) reflects the self-focus of an individual 

(Pennebaker et al. 2003), and that greater use of second-person pronouns (e.g., “you,” 

“your”) reflects the other-focus (Ickes et al. 1986; Simmons et al. 2005). For example, 

Simmons et al. (2005) showed that individuals who use more second-person and less first-

person pronouns are more likely to consider a situation from another’s viewpoint, thus 

being more other-focused.  

A focus of attention on others plays a key role in social interactions and relations. 

The ability and propensity to consider other people’s thoughts and feelings has long been 

recognized as an invaluable tool for proper social functioning (Galinsky and Moskowitz 

2000; Higgins 1981; Todd et al. 2011). Prior literature has revealed that other-focus serves 

as a primary developmental breakthrough in cognitive functioning (Piaget 1932), plays an 

important role in moral reasoning (Kohlberg 1976), correlates with social competence and 
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social esteem (Davis 1983), and reduces stereotypic biases and prejudice (Galinsky and 

Moskowitz 2000). Thinking about others has also been shown to increase an individual’s 

empathy, willingness to help others (Coke et al. 1978; Toi and Batson 1982), and other 

gestures of altruism (Batson 1991; Batson 1998). People in close relationships who make 

more effort in focusing their attention on their romantic partners also develop more positive 

attitude toward their partner and the relationship (Arriaga and Rusbult 1998; Long and 

Andrews 1990). Overall, these findings support a predominant view that shifting one’s 

attention from oneself to others is beneficial and leads to positive outcomes for oneself 

(Hodges et al. 2011).  

Because of the close association of attentional focus and personal pronouns, the 

greater use of second-person (relative to first-person) pronouns should also lead to positive 

outcomes for individuals. Despite what we learned about personal pronouns from the 

literature on linguistics and attentional focus, the unique nature of consumer reviews 

warrants further investigation of the role of personal pronouns in the online context. First, 

second-person pronouns and other-focus have been found to play a significant role in 

people’s prosocial behaviors (e.g., Batson et al. 1997; Galinsky and Moskowitz 2000) and 

in competitive environments such as negotiations (e.g., Galinsky et al. 2008). However, 

much less is known about their role in persuasion contexts despite the importance and 

prevalence of the use of personal pronouns in persuasion (Clark and Delia 1976). Because 

the primary purposes of online reviews are to inform and persuade future consumers 

(Sparks et al. 2013), more research is needed to understand the impact of personal pronouns 

in this persuasion process. Second, the very few studies looking into personal pronouns in 

online reviews provided suggestive evidence that the role of personal pronouns might be 
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more nuanced in this unique context. For instance, Schindler and Bickart (2012) found that 

online reviews contain significantly more first-person pronouns than second-person 

pronouns, but the use of personal pronouns did not impact review helpfulness. Another 

exploratory analysis of Amazon reviews showed that helpful reviews contain less first-

person singular pronouns than unhelpful reviews, but the percentage of second-person 

pronouns did not differ significantly (Liang et al. 2014). These descriptive findings suggest 

the need to systematically examine whether, how, and when personal pronouns can 

influence perceived review helpfulness. In the following, we develop a theoretical 

framework based on the empathy and persuasion literature. 

2.2.2 Perceived Empathic Concern 

Extending the prior literature studying the association of other-focus and empathy 

(Coke et al. 1978; Toi and Batson 1982), we propose that a reviewer’s use of second-person 

(vs. first-person) pronouns that reflects one’s attentional focus on others can positively 

influence readers’ perception of review helpfulness through their perception of the 

reviewer’s empathic concern (an important component of empathy; see Hodges et al. 

2011). 1  

Empathic concern refers to one’s concerns or compassion for others (Batson 

1987).2  A focus of attention on others has been well established as a reliable means of 

                                                
1  We acknowledge that the positive effect of personal pronouns on review helpfulness might also be 
explained by factors other than perceived empathic concern. For example, reviewers who use more second-
person pronouns may be perceived to be altruistic, willing to help others and share their expertise with others. 
We investigate these alternative explanations further in a supplementary study reported in Appendix B. 
2 Sympathy and empathic concern are both emotional responses to others’ feelings, but they are distinct 
psychological processes (Wispé 1986). Sympathy refers to one’s heightened awareness of another’s distress 
and suffering, whereas empathic concern captures one’s absorption in the feelings of another (Escalas and 
Stern 2003). It is the latter that is more relevant in our context. 
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activating one’s empathic concern for others (Batson 2009; Hoffman 2001). Because it is 

intuitive and widely known that other-focus allows one to better appreciate the situations 

that the targets on the receiving end are encountering, the targets are likely to make this 

connection and perceive the other-focused individual as feeling more empathic concern for 

them (e.g., Batson et al. 1996; Hodges et al. 2010). Goldstein et al.’s (2014) study also 

provided direct evidence for this association between perceived other-focus and perceived 

empathic concern in explaining people’s prosocial behavior. Applied to our setting, when 

consumers read a review containing more second-person (vs. first-person) pronouns, they 

become targets of the review writer’s attentional focus and are likely to perceive the 

reviewer as more empathic for them and more concerned about them.  

Review readers’ perception of greater empathic concern from a reviewer should in 

turn lead them to perceive the review as more helpful. When people are aware of another 

person’s concern about their well-being, they tend to trust the person because of his/her 

kindness (Johnson et al. 1996; Mayer et al. 1995) and develop positive feelings toward the 

person (e.g., Newcomb 1956). Such a favorable impression of another person and the 

associated positive feelings can spill over to other aspects of the communication process, 

leading people to evaluate communicated information more favorably (Pornpitakpan 

2004). In our setting, review readers who perceive greater empathic concern from a 

reviewer should trust and like the reviewer to a greater extent. Combined with recent 

evidence that reviews from more credible sources are perceived more helpful (Baek et al. 

2012; Cheung et al. 2012), it is reasonable to expect review readers to associate greater 

empathic concern with more helpful reviews. Taken together, we propose the following 

hypothesis. 
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Hypothesis 1: A reviewer’s use of second-person (vs. first-person) pronouns in a 

review is positively associated with the helpfulness of the review perceived by readers. 

While the positive association between the use of second-person (relative to first-

person) pronouns that reflect other-focused attention and perceived review helpfulness 

makes intuitive sense, it is unclear whether this positive association always holds, and 

whether second-person pronouns can trigger negative reactions on the part of review 

readers under certain conditions. Most studies on attentional focus have emphasized a 

positive effect of other-focus in diverse contexts (Hodges et al. 2011). However, recent 

research has started to question this assumption and speculated that other-focus may also 

backfire and negatively affect other-focused individuals under certain situations 

(Sassenrath et al. 2016; Vorauer 2013). Extending the persuasion knowledge model 

(Friestad and Wright 1994) in the next section, we argue that review readers may perceive 

a reviewer who uses more second-person pronouns as having a higher intent to persuade 

and subsequently evaluate the review less favorably, and that this is more likely to occur 

when the review is one-sided than two-sided. 

2.2.3 Perceived Persuasion Motives and Review Two-Sidedness 

Review readers can also interpret a reviewer’s use of second-person (vs. first-

person) pronouns in ways that reduce their perception of review helpfulness, and one such 

interpretation is an inference of the reviewer’s persuasion motives. The writing and reading 

of online reviews are essentially a persuasion process (Sparks et al. 2013), in which the 

reviewer (the “source” or persuasion agent) writes a review (the “message”) to persuade 

prospective readers (the “recipient”). Specifically, we define the inference of persuasion 
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motives as review readers’ inference that the reviewer has a hidden intent to persuade 

readers (see Campbell and Kirmani 2000). According to the persuasion knowledge model, 

when people are exposed to a persuasion agent’s persuasion tactics, this exposure can 

activate people’s belief that the agent has persuasion motives—using the tactics to persuade 

(Friestad and Wright 1994; Kirmani and Campbell 2009). Such a belief is likely to be 

triggered if the agent is known to benefit from the tactics (Campbell and Kirmani 2000; 

Laran et al. 2011). The use of second-personal pronouns in online reviews indicates 

reviewers’ other-focused attention, which has been commonly associated with positive 

outcomes for other-focused individuals (Hodges et al. 2011). As a result, when consumers 

read a review using more second-person (and less first-person) pronouns, they are more 

likely to infer that the reviewer intentionally uses this tactic to persuade them.  

In addition, we propose that the likelihood of this negative inference depends 

critically on whether the review is one-sided or two-sided. Review two-sidedness refers to 

the extent to which a review consists of information about both positive and negative 

attributes of a product (Jensen et al. 2013). Previous studies showed that two-sided reviews 

are viewed as more credible and trustworthy than one-sided reviews (e.g., Jensen et al. 

2013). Reviewers crafting fake reviews are most likely to compose an extreme review 

rather than a two-sided review in order to benefit the company/business or competitor 

(Luca and Zervas 2016). In contrast, reviewers commenting on both sides are more likely 

to be objective and tell the truth about the product than using manipulative tactics to 

persuade review readers, because two-sided information would be treated as more accurate 

and representative of the truth of the product (Crowley and Hoyer 1994; Jensen et al. 2013). 
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Hence, negative inferences of reviewers based on the use of their personal pronouns are 

more likely to occur for one-sided reviews than two-sided reviews. 

The perception of greater persuasion motives from a one-sided reviewer can in turn 

reduce review readers’ perception of review helpfulness. Based on reactance theory, 

inferences of another’s persuasion motives result in a feeling of pressure and a potential 

threat for freedom, which can in turn lead to more resistance to being persuaded (Brehm 

and Brehm 2013; Clee and Wicklund 1980). Accumulating evidence from diverse contexts 

also suggests that the perception of an influence agent’s use of manipulative tactics 

undermines message persuasiveness (see Sagarin et al. 2002). In our context, review 

readers typically have the freedom to hold whatever opinions they have about a product or 

read whatever reviews they find helpful. Thus, the readers’ perception of a reviewer 

intending to influence their choice can activate their reactance, leading them to lower their 

perception of review helpfulness.  

To summarize, the negative process underlying the impact of reviewers’ use of 

second-person (vs. first-person) pronouns through inferences of their persuasion motives 

is stronger for one-sided than two-sided reviews, but the positive process through perceived 

empathic concern should remain the same given the close association of other-focus with 

empathy. Therefore, we expect the positive effect of second-person (vs. first-person) 

pronouns to be attenuated for one-sided reviews and propose the following hypothesis. Our 

research model is shown in Figure 2-1.  
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Hypothesis 2: The positive effect of a reviewer’s use of second-person (vs. first-

person) pronouns on perceived review helpfulness is greater for two-sided reviews 

compared with one-sided reviews.  

 

Figure 2-1 Research Model. 

To test these hypotheses, we conducted five studies with distinct methodologies. 

The first two studies examined the direct impact of personal pronouns on review 

helpfulness and the moderating role of review two-sidedness, while the following three 

studies probed into the probable mechanisms underlying the effect of personal pronouns. 

In Study 1, we utilized an archival dataset collected from Apple’s App Store, measured the 

ratio of second-person pronouns in text reviews, and tested its main effect on review 

helpfulness (H1). In Study 2, we conducted an experiment, in which we directly 

manipulated personal pronouns (first-person pronouns only vs. second-person pronouns 

only) and review two-sidedness (one- vs. two-sided) to alleviate alternative explanations 

that cannot be ruled out in Study 1. In Study 3, we varied the level of review two-sidedness 

(low vs. high two-sidedness) rather than its presence, and explored the underlying 

mechanisms. In Study 4A and Study 4B, we focused on one-sided reviews, examined the 

mechanisms in this situation, and also explored whether our findings are applicable for 

both positive and negative reviews. We also conducted a supplementary experiment to rule 



 23 

out additional alternative explanations that might explain the findings of our main 

experiments. 

2.3 Study 1 

In the first study, we used real-world online reviews of mobile apps from Apple’s 

App Store to test the hypotheses, because the review system in App Store represents a 

natural persuasion context where our independent and dependent variables can be 

quantified. Apple’s App Store allows users to browse and purchase/download mobile 

applications (called “apps”) designed for use on mobile devices. Existing users of an app 

can rate the app along a scale of 1 to 5 stars and submit a text review. In the text review, 

reviewers could describe their experience with the app using first-person and/or second-

person pronouns, making it well suited to our investigation. Consumers who are interested 

in the app can read reviews from its former users before they make a purchase or download 

decision. They can also vote whether the review is helpful or not by clicking ‘Yes’ or ‘No’ 

buttons below the review. Both the number of ‘Yes’ votes and the total number of votes 

are displayed for reviews that have received at least one vote. 

2.3.1 Data  

We collected the data in April 2010 by first identifying apps ranked in the top 500 

by popularity under each of the 20 categories (games, business, etc.) in the first three 

months of 2010. Among these apps, 40,417 had at least one review and we collected all 

their historical reviews. For each review, we recorded its rating, text review content, helpful 

votes, and total votes. We also recorded the following app-level information: average 

rating, count of all ratings, app category and whether or not the app was paid. In the end, 
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we collected 1,721,093 reviews in total. After filtering out reviews that were not written in 

English, had no content, or had a rating score of zero (presumably due to system errors), 

1,623,497 reviews remained. Among this set, 418,415 reviews had received at least one 

vote.  

2.3.2 Variables 

We measured our dependent variable, review helpfulness, using the ratio of the 

number of helpful votes divided by the total number of votes (Mudambi and Schuff 2010; 

Yin et al. 2014). Therefore, our dependent variable was a proportion bounded between 0 

and 1.  

Our independent variable is operationalized based on reviewers’ usage pattern of 

personal pronouns. Following prior research (Simmons et al. 2005), we used the text 

analysis software Linguistic Inquiry and Word Count (LIWC) (Pennebaker et al. 2007), 

and calculated the ratio of second-person pronouns divided by the sum of first-person and 

second-person pronouns in each review. It is worth noting that some reviews may not 

contain either type of personal pronouns, such as short reviews like “This app is terrible.” 

Because our independent variable cannot be quantified in such reviews, we excluded them 

and retained the rest (N = 301,517 reviews, around 72%) for the analyses.  

We controlled for several variables that influence review helpfulness, including 

review rating, length, and reading difficulty (Korfiatis et al. 2008; Mudambi and Schuff 

2010). Review length was measured by the number of words in a review. Reading difficulty 

was measured by the Gunning Fox Index (GFI), an estimate of the number of education 

years a student needs to understand a given text sample (Gunning 1969). We also controlled 
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for app-level variables, including average rating (of the app), number of ratings (the app 

has), whether or not the app is paid (coded 1 if paid, 0 otherwise), and app category. 

Summary statistics and correlations for these variables are presented in Tables 2-1 and 2-

2. 

Table 2-1 Summary Statistics. 

Variable N Mean Std. Dev. Min Max 

Review Helpfulness 418415 0.59 0.42 0 1 
Rating 418415 3.45 1.68 1 5 
Length 418415 41.63 48.96 1 1134 
Reading Difficulty 418415 7.05 4.13 0.4 461.6 
Average Rating 418415 3.61 0.77 1 5 
Count of Ratings 418415 499.27 709.19 1 3165 
Paid 418415 0.57 0.49 0 1 
Ratio of Second-Person Pronouns 301517 0.26 0.36 0 1 

 

Table 2-2 Correlations (N=301,517). 

 1 2  3 4 5 6 7 8 

1. Review Helpfulness 1        

2. Ratio of Second-Person Pronouns 0.002 1       

3. Rating 0.366 -0.032 1      

4. Length 0.123 0.060 0.027 1     

5. Reading Difficulty 0.078 0.036 0.039 0.312 1    

6. Average Rating 0.104 -0.037 0.383 0.040 0.046 1   

7. Count of Ratings -0.109 -0.006 -0.027 -0.062 -0.050 0.109 1  

8. Paid 0.060 -0.011 0.077 0.114 0.051 0.163 -0.084 1 
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2.3.3 Data Analysis and Results 

Because the dependent variable, review helpfulness, was a proportion bounded 

between 0 and 1, OLS regression models may yield biased coefficients (Angrist and 

Pischke 2008; Kronmal 1993). To accommodate the bounded nature of this outcome 

variable and avoid the truncation problem that would result from dropping cases with 0 or 

1 values, we adopted the fractional logit model that makes use of the logit link function 

and the binomial distribution of the dependent variable as our main analysis (see Baum 

2008 for further discussions). The results are presented in Table 2-3. As shown in the 

main analysis (see Model 1), the coefficient for the ratio of second-person pronouns was 

positive and significant (β = 0.036, p < 0.01), providing initial evidence for our first 

hypothesis. Next, we calculated marginal effects that would be valuable for interpreting 

results of very large samples (Lin et al. 2013). The average marginal effect of this ratio 

was 0.008 (p < 0.01): as the ratio of second-person pronouns increases from 0% to 100%, 

review helpfulness increases by 0.8% (see also Papke and Wooldridge 1993; Wooldridge 

2011). Thus, a subtle change in “invisible” personal pronouns can result in a small but 

significant change in review helpfulness perceptions.3 In addition, the results showed that 

consistent with previous research (e.g., Korfiatis et al. 2008; Mudambi and Schuff 2010), 

review rating, length, and reading difficulty had significant and positive effects on review 

helpfulness. 

                                                
3 Although the effect size of personal pronouns appears small, note that this effect was caused by a subtle 
change in reviewers’ use of personal pronouns (“I” vs. “you”). These personal pronouns do not convey 
substantive meanings, and they are largely “invisible” and “forgettable”. As a result, our demonstration of a 
significant effect of personal pronouns in the archival study (despite its relatively small effect size) still 
suggests that these invisible function words should not be ignored.  
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Table 2-3 Empirical Results. 

Variables 

Model 1 Model 2 Model 3 

Fractional Logit 
Model 

(DV: review 
helpfulness) 

2nd Stage of 
Heckman Model 

(DV: review 
helpfulness) 

Negative 
Binomial Model 
(DV: number of 
helpful votes) 

Number of Total Votes   0.105*** 
(0.001) 

Rating 0.406*** 
(0.002) 

0.089*** 
(0.000) 

0.150*** 
(0.001) 

Length 0.004*** 
(0.000) 

0.001*** 
(0.000) 

0.002*** 
(0.000) 

Reading Difficulty 0.013*** 
(0.001) 

0.003*** 
(0.000) 

0.009*** 
(0.001) 

Average Rating -0.106*** 
(0.005) 

-0.024*** 
(0.001) 

-0.088*** 
(0.002) 

Count of Ratings -0.000*** 
(0.000) 

-0.000*** 
(0.000) 

-0.000*** 
(0.000) 

Paid 0.063*** 
(0.007) 

0.031*** 
(0.002) 

0.097*** 
(0.003) 

Ratio of Second-Person 
Pronouns 

0.036*** 
(0.009) 

0.010*** 
(0.002) 

0.027*** 
(0.004) 

Category Dummies Included Included  

Constant -1.042*** 
(0.037) 

0.193*** 
(0.008) 

-0.286*** 
(0.010) 

N 301517 1061680 301517 

Log Likelihood -163583.96 -680586.08 -512614.33 

Chi Square 46756.43 61532.97 47095.34 

Notes: Robust standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01 
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How do you begin a new chapter using this template? What must you do to get the 

page numbers to act correctly? Below are the steps for making a new chapter.  

As a robustness check, to address a potential selection bias (i.e., not all reviews 

received votes), we employed Heckman’s (1979) two-step sample selection model, with 

the first stage predicting the likelihood of a review being voted and the second stage 

predicting review helpfulness. Results of this analysis (see Model 2) were in line with 

results of our main analysis. 

In addition, since the ratio of helpful votes might conceal the actual numbers of 

helpful votes or total votes (e.g., “1 out of 2 reviews is helpful” is equivalent to “50 out of 

100 reviews are helpful” using the ratio measure), we conducted another robustness 

check with the total number of helpful votes included as an alternative measure of review 

helpfulness, and the total number of votes included as a covariate (Yin et al. 2017). 

Because the dependent variable, the number of helpful votes, was a count variable with 

its variance (50.05) greater than mean (2.36), we used negative binomial regression in 

this analysis (Chen and Lurie 2013; Yin et al. 2017). Consistent with our main analysis, 

results in Model 3 also revealed a positive and significant coefficient for the ratio of 

second-person pronouns (β = 0.027, p < 0.01).4   

Finally, we conducted two additional robustness checks to account for differences 

between apps, because an app can have multiple reviews in our sample and our app-level 

control variables (e.g., average rating) may not fully capture the unobserved app-level 

                                                
4 Unlike Model 1 and Model 2, we did not include dummy variables for the app category, because the model 
cannot converge when category dummies were included.   
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heterogeneity. First, we utilized multilevel mixed-effects fractional logit model including 

both fixed- and random-effects. Specifically, we considered the independent variable, 

review-level control variables and app-level control variables from Model 1 as the fixed 

portion capturing fixed-effects analogous to standard regression coefficients. In addition, 

to specify the random-effects at the app level, we included an app-level random intercept 

capturing unobserved app-level heterogeneity that are not captured by app-level 

covariates in the model. Second, we employed multilevel mixed-effects negative 

binomial regression by including the fixed-portion from Model 3 along with an app-level 

random intercept. Results of both robustness checks (see Model 4 and Model 5 in Table 

2-4) were consistent with the main analyses. 

  



 30 

Table 2-4 Results of Additional Robustness Checks. 

Variables 

Model 4 Model 5 

Fractional Logit Model 
(DV: review helpfulness) 

Negative Binomial Model 
(DV: number of helpful 

votes) 

Number of Total Votes  0.099*** 
(0.004) 

Rating 0.424*** 
(0.011) 

0.150*** 
(0.004) 

Length 0.007*** 
(0.000) 

0.002*** 
(0.000) 

Reading Difficulty 0.013*** 
(0.002) 

0.007*** 
(0.001) 

Average Rating -0.154*** 
(0.015) 

-0.110*** 
(0.005) 

Count of Ratings -0.000*** 
(0.000) 

-0.000*** 
(0.000) 

Paid 0.246*** 
(0.019) 

0.109*** 
(0.006) 

Ratio of Second-Person 
Pronouns 

0.076*** 
(0.014) 

0.040*** 
(0.005) 

Category Dummies Included  

Constant -0.060 
(0.105) 

-0.222*** 
(0.021) 

N 301517 301517 
Log Likelihood -143887.57 -509059.82 
Chi Square 4683.04 9648.66 
Notes: Robust standard errors in parentheses; Variance of random intercepts omitted; * 
p<0.1, ** p<0.05, *** p<0.01. 
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2.3.4 Discussion   

In this study, we tested the main effect of reviewers’ use of personal pronouns on 

review helpfulness using actual reviews from Apple’s App Store. The results showed that 

the percentage of second-person pronouns was positively associated with review 

helpfulness, providing real-world evidence for H1.  

However, the use of archival data necessitated a major limitation: it could not 

provide direct insights for the causal impact of a reviewer’s use of personal pronouns on 

review helpfulness. Although we controlled for a variety of variables that have been 

shown to influence review helpfulness, unobserved factors that correlate with reviewers’ 

use of personal pronouns and also influence readers’ perception of review helpfulness 

present possibilities for alternative explanations. In particular, the influence of reviewers’ 

use of personal pronouns may not arise from personal pronouns per se, but from 

differences in review content that are driven by differential efforts of reviewers who 

prefer to use second-person pronouns versus those who prefer to use first-person 

pronouns. For example, reviewers who prefer the use of second-person pronouns may at 

the same time provide more suggestions and opinions to future readers. In addition, the 

archival data does not allow us to precisely measure the two-sidedness of review 

arguments, which is necessary for testing our second hypothesis. We designed an 

experiment in the next study to address these issues.  

2.4 Study 2 

The primary goals of Study 2 were to isolate the causal impact of personal 

pronouns on review helpfulness and explore the moderating role of review two-sidedness. 
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Participants took part in a hypothetical online decision-making task in which they read 

reviews of four different mobile apps and then evaluated the reviews and reviewers. We 

manipulated personal pronouns within-subjects at two levels (first-person only vs. 

second-person only) and review two-sidedness between-subjects at two levels (one-

sidedness vs. two-sidedness). 

2.4.1 Stimulus Materials 

We utilized a time management app in the experiment because time management 

is a universal concern most people are familiar with. Time management apps can improve 

users’ productivity and help them beat procrastination through a time management 

method in which a timer is used to break down working time into intervals, separated by 

short breaks. 

We developed two sets of treatment reviews for the one-sided condition in two 

steps. First, we consulted actual reviews from Apple’s App Store and created two 

positive reviews containing first-person pronouns. The two reviews described different 

user experiences using only first-person pronouns (e.g., “I,” “me,” “mine”). We fixed the 

valence of reviews to be positive in order to remove the influence of valence. In the 

second step, we constructed two corresponding treatment reviews that replaced first-

person pronouns with second-person pronouns. Within each set of reviews, the only 

difference between the two versions is personal pronouns.  

We then developed two sets of treatment reviews for the two-sided condition. For 

each positive review (containing first- or second-person pronouns) created in one-sided 

condition, we constructed a corresponding two-sided review by changing 2 (out of 4) 
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statements contained in the review to be negative in valence (e.g., using antonyms and 

adding negations) while holding the substantive content identical. We also kept the 

number of words in each review at a similar level (around 50); the only difference 

between the one- and two-sided conditions was review two-sidedness. We also added 

“Pros” and “Cons” in each review to strengthen the manipulation of review two-

sidedness. All treatment reviews are presented in Table 2-5. 

  



 34 

Table 2-5 Review Stimuli in Study 2. 

 # Review Written in First-Person Pronouns Review Written in Second-Person Pronouns 
O

ne
-S

id
ed

 C
on

di
tio

n 

1 

Pros:  
• This app helps me focus on my work  
• It’s great that I can observe how I have 

been doing to meet goals each week.  
• It keeps the number of sessions I have 

accomplished and categorizes my tasks.  
• It’s easy to organize my own time 

because I can customize the timer. 

Cons: None. 

Pros: 
• This app helps you focus on your work.  
• It’s great that you can observe how you 

have been doing to meet goals each week.  
• It keeps the number of sessions you have 

accomplished and categorizes your tasks.  
• It’s easy to organize your own time 

because you can customize the timer.  

Cons: None. 

2 

Pros:  
• The timer helps me say “no” to my 

incoming messages.  
• It allows me to get my work done but 

still get a break. 
• The ticking sound is clear, so I can 

remember when I should take a rest. 
• In addition, it can sync my tracked data 

between my phone and computer. 

Cons: None. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 
• It allows you to get your work done but 

still get a break. 
• The ticking sound is clear, so you can 

remember when you should take a rest. 
• In addition, it can sync your tracked data 

between your phone and computer. 

Cons: None. 

T
w

o-
Si

de
d 

C
on

di
tio

n 

1 

Pros:  
• This app helps me focus on my work  
• It’s great that I can observe how I have 

been doing to meet goals each week.  

Cons: 
• It doesn’t keep the number of sessions I 

have accomplished or categorize my 
tasks.  

• It’s not easy to organize my own time 
because I cannot customize the timer. 

Pros: 
• This app helps you focus on your work.  
• It’s great that you can observe how you 

have been doing to meet goals each week.  

Cons: 
• It doesn’t keep the number of sessions 

you have accomplished or categorize 
your tasks.  

• It’s not easy to organize your own time 
because you cannot customize the timer.  

2 

Pros:  
• The timer helps me say “no” to my 

incoming messages.  
• It allows me to get my work done but 

still get a break. 

Cons:  
• The ticking sound is unclear, so I 

cannot remember when I should take a 
rest. 

• It cannot sync my tracked data between 
my phone and computer. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 
• It allows you to get your work done but 

still get a break. 

Cons: 
• The ticking sound is unclear, so you 

cannot remember when you should take a 
rest. 

• It cannot sync your tracked data between 
your phone and computer. 

Notes: emphases and italics added for illustration purpose only (i.e., not shown to 
participants). 
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2.4.2 Procedure and Measures 

159 respondents (75 male) from Amazon MTurk participated in this study and 

were compensated for their participation. 98 percent of them were originally from the 

United States, 64 percent achieved bachelor’s degree or above as their highest education 

level, and their average age was 49.  

In the cover story, participants were asked to imagine that they were looking for a 

time management app from Apple’s App Store, and their search returned three apps. 

These three apps had similar average rating score of 4 (out of 5) stars, and each costed 

$2. The participants were told to evaluate reviews of three apps before their final 

decision, and they were shown three reviews (each from a different app), one at a time. 

For each app, they were asked to read an online review randomly selected from its former 

users. One “filler” review without any personal pronouns was presented in position 1. 

The two treatment reviews (one written in first-person pronouns and the other written in 

second-person pronouns) chosen from different sets were presented in positions 2 and 3, 

with the order of treatment counterbalanced. Each participant was randomly assigned to 

the one-sided or two-sided condition.  

After reading each review, participants were asked to report their perceptions of 

review helpfulness using a 9-point scale. We utilized a measure of perceived review 

helpfulness with three items adapted from Sen and Lerman (2007) (e.g., “not at all 

helpful/very helpful”). As a manipulation check, we also asked participants to report their 

perception of review two-sidedness using three items adapted from Jensen et al. (2013) 

(e.g., “very one-sided/very two-sided”). To check whether our manipulation of personal 
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pronouns was successful, we conducted a separate pretest (see details below). Appendix 

A contains all the measures used in this experiment and follow-up studies. 

2.4.3 Results 

Before further analysis, we conducted manipulation checks to ensure that our 

manipulations of review two-sidedness and personal pronouns were successful. We first 

utilized ANCOVA to check the manipulation of review two-sidedness, with perceived 

two-sidedness as the dependent variable, personal pronouns entered as a within-subjects 

factor, two-sidedness manipulation entered as between-subjects factor, and treatment 

order entered as a covariate. Results showed that perceived two-sidedness in the one-

sided condition was significantly lower than that in the two-sided condition (M = 3.37 vs. 

5.78, F(1, 156) = 111.14, p < 0.001). In addition, to check whether our manipulation of 

personal pronouns was successful, we recruited a separate group of 73 subjects from 

Amazon MTurk. The cover story and the procedure were similar to the main study, 

except that participants were only asked to report their perception of reviewers’ use of 

first-person and second-person pronouns in each treatment review using two items 

adapted from Pennebaker et al. (2003) and Simmons et al. (2005) (see Appendix A for 

the measure). A similar ANCOVA, with perceived frequency of personal pronouns 

included as the dependent variable, revealed that the review written in first-person 

pronouns was perceived to contain significantly more first-personal pronouns (M = 7.10 

vs. 2.89, F(1, 70) = 106.29, p < 0.001) and significantly less second-person pronouns (M 

= 2.91 vs. 7.21, F(1, 70) = 108.59, p < 0.001) than the review written in second-person 

pronouns. Thus, the manipulations of both our independent and moderating variables 

were successful. 
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Next, we utilized a similar ANCOVA to test the effect of personal pronouns on 

perceived review helpfulness and the moderating effect of review two-sidedness. Results 

revealed that the overall effect of second-person (vs. first-person) pronouns on review 

helpfulness did not reach significance (M = 6.92 vs. 7.08, F(1, 156) = 1.32, p = 0.252). 

However, consistent with H2 and Study 1, the interaction between personal pronouns and 

review two-sidedness was marginally significant (F(1, 156) = 3.37, p = 0.068). Within 

the one-sided condition, the pairwise comparison showed that perceived helpfulness did 

not significantly differ between reviews written in first-person pronouns and reviews 

written in second-person pronouns (M = 6.87 vs. 6.76, F(1, 156) = 0.23, p = 0.636); 

within the two-sided condition, the pairwise comparison revealed a significant increase in 

perceived helpfulness from the reviews containing first-person pronouns to the reviews 

containing second-person pronouns (M = 6.99 vs. 7.40, F(1, 156) = 4.67, p = 0.032). 

Thus, we obtained no evidence for H1 but initial evidence for H2 in this study (see Figure 

2-2).   
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Figure 2-2 Main Results in Study 2. 

2.4.4 Discussion   

While Study 1 found an overall positive effect of personal pronouns on review 

helpfulness as hypothesized in H1, the current study failed to replicate this finding. A 

possible reason is that reviewers who prefer to use second-person pronouns may also 

write the substantive content of reviews in different ways than those who prefer to use 

first-person pronouns. On the other hand, this study provided initial evidence for the 

moderator we proposed in H2: the positive effect of second-person (vs. first-person) 

pronouns on perceived helpfulness was much stronger for two-sided reviews while this 

positive effect disappeared for one-sided reviews. 

This study had a number of limitations that were addressed in follow-up 

experiments. First, there could be different (e.g., low and high) levels of two-sidedness in 
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an actual review. Thus, we designed the next experiment to explore whether the positive 

effect of second-person (vs. first-person) pronouns for a two-sided review would remain 

when the review was less two-sided. Second, neither of the first two studies examined the 

mediating processes that might underlie the effect of second-person (vs. first-person) 

pronouns on perceived review helpfulness. In the following experiments, we included 

measures of perceived empathic concern and perceived persuasion motives to explore the 

probable underlying processes.  

2.5 Study 3 

In Study 3, we examined whether the positive effect of second-person (vs. first-

person) pronouns that we observed in the two-sided condition of the previous study 

would remain significant under different levels of two-sidedness, and also explored the 

underlying processes. We varied personal pronouns in the same manner as in Study 2, but 

manipulated review two-sidedness more subtly through its extent rather than its presence.  

2.5.1 Stimulus Materials 

We developed stimuli for this study based on the treatment reviews from Study 2. 

First, we kept two sets of reviews used in the two-sided condition of Study 2 as “high 

two-sided” condition in the current study, because they contain an equal number of 

positive and negative statements. Second, we created low two-sided reviews that are 

slightly positive because the majority of reviews in the real world are positive, and that 

positive reviews discussing something negative are more commonly observed than 

negative reviews discussing something positive. Specifically, we constructed two 

corresponding sets of reviews by decreasing the number of negative statements from 2 to 
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1 (out of 4) and accordingly increasing the number of positive statements from 2 to 3. 

Again, we held the total amount of information and substantive content identical; the only 

difference between the low and high two-sided conditions was the extent of two-

sidedness. All treatment reviews are present in Table 2-6. 
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Table 2-6 Review Stimuli in Study 3. 

 # Review Written in First-Person Pronouns Review Written in Second-Person Pronouns 
L

ow
 T

w
o-

Si
de

d 
C

on
di

tio
n 

1 

Pros:  
• This app helps me focus on my work  
• It’s great that I can observe how I have 

been doing to meet goals each week.  
• It keeps the number of sessions I have 

accomplished and categorizes my tasks.  

Cons: 
• It’s not easy to organize my own time 

because I cannot customize the timer. 

Pros: 
• This app helps you focus on your work.  
• It’s great that you can observe how you 

have been doing to meet goals each week.  
• It keeps the number of sessions you have 

accomplished and categorizes your tasks.  

Cons:  
• It’s not easy to organize your own time 

because you cannot customize the timer.  

2 

Pros:  
• The timer helps me say “no” to my 

incoming messages.  
• It allows me to get my work done but 

still get a break. 
• The ticking sound is clear, so I can 

remember when I should take a rest. 

Cons: 
• It cannot sync my tracked data between 

my phone and computer. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 
• It allows you to get your work done but 

still get a break. 
• The ticking sound is clear, so you can 

remember when you should take a rest. 

Cons: 
• It cannot sync your tracked data between 

your phone and computer. 

H
ig

h 
T

w
o-

Si
de

d 
C

on
di

tio
n 

1 

Pros:  
• This app helps me focus on my work  
• It’s great that I can observe how I have 

been doing to meet goals each week.  

Cons: 
• It doesn’t keep the number of sessions I 

have accomplished or categorize my 
tasks.  

• It’s not easy to organize my own time 
because I cannot customize the timer. 

Pros: 
• This app helps you focus on your work.  
• It’s great that you can observe how you 

have been doing to meet goals each week.  

Cons: 
• It doesn’t keep the number of sessions 

you have accomplished or categorize 
your tasks.  

• It’s not easy to organize your own time 
because you cannot customize the timer.  

2 

Pros:  
• The timer helps me say “no” to my 

incoming messages.  
• It allows me to get my work done but 

still get a break. 

Cons:  
• The ticking sound is unclear, so I 

cannot remember when I should take a 
rest. 

• It cannot sync my tracked data between 
my phone and computer. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 
• It allows you to get your work done but 

still get a break. 

Cons: 
• The ticking sound is unclear, so you 

cannot remember when you should take a 
rest. 

• It cannot sync your tracked data between 
your phone and computer. 

Notes: emphases and italics added for illustration purpose only (i.e., not shown to 
participants). 
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2.5.2 Procedure and Measures 

191 undergraduate students (71 male) from a U.S. university participated in this 

experiment in exchange for extra credit. 96 percent were originally from the United 

States, 91 percent were juniors or above, and the average age of the students was 21.  

This study followed the similar procedure as in Study 2, except that we also asked 

participants to report their perceptions of the reviewer’s empathic concern and the 

reviewer’s persuasion motives along 9-point scales. After reading each review, 

participants were asked to report their perceptions of review helpfulness using the same 

items as in Study 2. We then asked participants to report their perception of the 

reviewer’s empathic concern using three items adapted from Goldstein et al. (2014) and 

Toi and Batson (1982) (e.g., “When reading about this review, to what extent do you 

think this reviewer understands your feelings?”), and their perception of the reviewer’s 

persuasion motives using four items adapted from Campbell and Kirmani (2000) and 

Williams et al. (2004) (e.g., “While I was reading the review, I thought it was pretty 

obvious that the reviewer was trying to influence me.”). Participants also rated the level 

of review two-sidedness using the same items as in Study 2. See Appendix A for all the 

measures used in this study. 

2.5.3 Results 

First, we conducted a manipulation check of review two-sidedness. Results 

revealed that perceived two-sidedness in the low two-sidedness condition was 

significantly lower than that in the high two-sidedness condition (M = 5.22 vs. 5.95, F(1, 

188) = 18.07, p < 0.001). Thus, the manipulation of review two-sidedness was successful. 
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Next, we conducted ANCOVA to explore the effect of personal pronouns on 

perceived review helpfulness under different levels of review two-sidedness, with 

second-person vs. first-person pronouns entered as a within-subjects factor, level of two-

sidedness entered as a between-subjects factor, and treatment order entered as a covariate. 

Results revealed that the interaction between the effect of personal pronouns and level of 

review two-sidedness did not reach significance (F(1, 188) = 0.10, p = 0.753). In 

addition, reviews written in first-person pronouns were perceived to be less helpful than 

reviews written in second-person pronouns (M = 6.71 vs. 7.17, F(1, 188) = 11.09, p = 

0.001). Pairwise comparisons revealed that reviews with first-person pronouns were 

considered less helpful than reviews with second-person pronouns when two-sidedness 

was low (M = 6.75 vs. 7.26, F(1, 188) = 6.62, p = 0.011), as well as  when two-sidedness 

was high (M = 6.66 vs. 7.08, F(1, 188) = 4.56, p = 0.034). Thus, we obtained consistent 

evidence for the effect of personal pronouns on perceived helpfulness when the two-

sidedness of the review is low (see Figure 2-3).  
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Figure 2-3 Main Results in Study 3. 

In addition, we examined the probable mechanisms—perceived empathic concern 

and perceived persuasion motives—that could underlie the effect of personal pronouns. 

We first conducted ANCOVA to examine the effects of second-person (vs. first-person) 

pronouns on these two mediators. Results revealed that second-person (vs. first-person) 

pronouns significantly increased perceived empathic concern (M = 5.37 vs. 5.97, F(1, 

188) = 17.24, p < 0.001), but they did not significantly increase perceived persuasion 

motives (F(1, 188) = 0.42, p = 0.516). 

Then we conducted a formal mediation analysis for each two-sided condition 

based on bootstrapping, using SPSS macro MEMORE developed by Montoya and Hayes 

(2017). Compared to the conventional approach proposed by Judd el al. (2001), the 

bootstrapping method eliminates the requirement of discrete hypothesis tests and allows 

us to test multiple mediators in parallel in a within-subjects design (Montoya and Hayes 
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2017). Results under low two-sided condition were consistent with the ANCOVA results 

above: a reviewer’s use of second-person (vs. first-person) pronouns had a positive effect 

on perceived empathic concern (β = 0.57, t(95) = 2.83, p = 0.006), which in turn had a 

positive effect on perceived review helpfulness (β = 0.60, t(91) = 7.37, p < 0.001). The 

indirect effect of personal pronouns on review helpfulness through perceived empathic 

concern was positive and significant as zero was not included in its bias-corrected 

confidence interval (β = 0.34, 95% CI = [0.10, 0.62]). On the other hand, the effect of a 

reviewer’s use of second-person pronouns on perceived persuasion motives did not reach 

significance (β = 0.03, t(95) = 0.33, p = 0.739). The indirect effect through perceived 

persuasion motives was also insignificant (β = 0.01, 95% CI = [-0.04, 0.07]) (see Figure 

2-4). Results of MEMORE analyses under high two-sided condition were consistent with 

those under low two-sided condition. Taken together, the positive process (i.e., perceived 

empathic concern) overweighed the negative process (i.e., perceived persuasion motives) 

in two-sided reviews, resulting in an overall positive effect of second-person (vs. first-

person) pronouns on perceived review helpfulness. 

 

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01 

Figure 2-4 Mediation Results in Study 3. 
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2.5.4 Discussion 

This study provided evidence that the positive effect of second-person (vs. first-

person) pronouns on perceived review helpfulness could exhibit not only for a highly 

two-sided review, but also for a low two-sided review. We also explored the mechanisms 

underlying the effect of personal pronouns in two-sided reviews, finding evidence for the 

positive mechanism of perceived empathic concern, but not the negative mechanism. 

Although we revealed the mediating role of empathic concern in driving the 

positive effect of second-person (vs. first-person) pronouns in two-sidedness reviews, it 

remains unclear what processes drive the null effect of personal pronouns in one-sided 

reviews. One possible reason is that a negative process could be activated under one-

sidedness condition, and that this negative process cancels out the positive process of 

empathic concern. In the next two experiments, we focused on one-sided reviews and 

explored this possibility. 

2.6 Study 4A 

In the next two studies, we examined the probable mechanisms underlying the 

main effect of second-person (vs. first-person) pronouns on perceived helpfulness of one-

sided reviews. In Study 4A, we fixed the valence of treatment reviews to be positive to 

remove the influence of valence. We created two sets of reviews based on the review 

stimuli used in the one-sidedness condition of Study 2. Because the valence of reviews 

was fixed to be positive and all the treatment reviews were one-sided (i.e., including only 

positive statements), we also removed terms “Pros” and “Cons” and bullet points in each 
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treatment review (see Table 2-7). We manipulated personal pronouns within-subjects at 

two levels, similarly as in earlier experiments. 

Table 2-7 Review Stimuli in Study 4A 

# Review Written in First-Person 
Pronouns 

Review Written in Second-Person 
Pronouns 

1 

This well-designed application helps me 
establish a high level of focus on my 
work and study. It’s surprising that I 
can observe, in several forms, how I 
have been doing to meet my goals each 
week. I like this app. 

This well-designed application helps 
you establish a high level of focus on 
your work and study. It’s surprising that 
you can observe, in several forms, how 
you have been doing to meet your goals 
each week. You’ll like this app.  

2 

I love this powerful app because it 
allows me to save and track my 
progress over time. It keeps a record of 
my work time as well. After a certain 
period of tracking data, I can better 
understand my productivity pattern. 

You’ll love this powerful app because it 
allows you to save and track your 
progress over time. It keeps a record of 
your work time as well. After a certain 
period of tracking data, you can better 
understand your productivity pattern. 

Notes: emphases added for illustration purpose only (i.e., not shown to participants). 

2.6.1 Procedure and Measures 

88 respondents (33 male) from Amazon MTurk participated in this study and 

were compensated for their participation. 95 percent were originally from the United 

States, 88 percent achieved bachelor’s degree or above as the highest education level, and 

the average age was 37.  

The cover story and procedure were similar as in Study 3, except that we dropped 

the filler review to reduce the number of reviews each participant was asked to read and 

evaluate. Therefore, each participant was told to evaluate reviews of two apps before 

their final decision, and they were shown two reviews (each from a different app), one at 
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a time. The two treatment reviews (one with first-person pronouns and the other with 

second-person pronouns) were chosen from different sets and the order of treatment was 

counterbalanced. Similar as in Study 3, after reading each review, participants were asked 

to report their perceptions of review helpfulness, the reviewer’s empathic concern, and 

the reviewer’s persuasion motives using a 9-point scale. All the measures were the same 

as in previous studies. 

2.6.2 Results 

We utilized ANCOVA to explore the effect of personal pronouns on perceived 

review helpfulness, with personal pronouns entered as a within-subjects factor and 

treatment order entered as a covariate. Results revealed that the effect of second-person 

(vs. first-person) pronouns on review helpfulness did not reach significance (M = 7.01 vs. 

6.98, F(1, 86) = 0.02, p = 0.898). Thus, we did not obtain evidence for H1 in this study.  

Despite the lack of a main effect, further mediation tests are still valid and 

necessary if opposing mediating processes might exist (Hayes 2009; Hayes and 

Rockwood 2017; MacKinnon et al. 2000). When indirect effects operate in opposite 

directions and cancel each other out, the main effect could manifest as being 

insignificant. To examine this possibility, we first used ANCOVA to examine the effects 

of personal pronouns on the two mediators. Results revealed that second-person (vs. first-

person) pronouns significantly increased perceived empathic concern (M = 5.08 vs. 5.60, 

F(1, 86) = 4.11, p = 0.046) and perceived persuasion motives (M = 3.26 vs. 3.92, F(1, 86) 

= 15.27, p < 0.001).   
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Then we conducted a formal mediation analysis using SPSS macro MEMORE 

(Montoya and Hayes 2017). Results revealed that a reviewer’s use of second-person (vs. 

first-person) pronouns had a positive effect on perceived empathic concern (β = 0.50, 

t(87) = 1.92, p = 0.058), which in turn had a positive effect on perceived review 

helpfulness (β = 0.47, t(83) = 6.42, p < 0.001). The indirect effect of personal pronouns 

through perceived empathic concern was positive and significant (β = 0.23, 95% CI = 

[0.01, 0.49]). In addition, a reviewer’s use of second-person (vs. first-person) pronouns 

also had a positive effect on perceived persuasion motives (β = 0.67, t(87) = 3.90, p < 

0.001), which then had a negative effect on perceived review helpfulness (β = -0.30, t(83) 

= -2.72, p = 0.008). The indirect effect through perceived persuasion motives was also 

significant (β = -0.20, 95% CI = [-0.41, -0.03]) (see Figure 2-5). Taken together, a lack of 

main effect of personal pronouns in one-sided positive reviews could be caused by two 

mediators operating in opposite directions and canceling each other out.  

 

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01 

Figure 2-5 Mediation Results in Study 4A. 
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2.6.3 Discussion 

This experiment provided evidence for the co-existence of two opposing 

processes for one-sided positive reviews, which can help explain the lack of a main effect 

of personal pronouns on perceived review helpfulness. Because all previous studies 

focused on one-sided positive reviews or two-sided reviews, we conducted a final study 

to examine the effect of personal pronouns for one-sided negative reviews. 

2.7 Study 4B 

In this study, we focused on one-sided negative reviews and tested the effect of 

personal pronouns on perceived review helpfulness and its underlying mechanisms. 

Specifically, for each positive review used in Study 4A, we constructed a corresponding 

negative review by changing all statements to negative valence (see Table 2-8). 58 

undergraduate students (24 male) from a U.S. university participated for exchange of 

extra credit. 86 percent were originally from the United States, 50 percent were juniors or 

above, and the average age was 20. The cover story, the procedure, and all measures used 

in this study were similar as in Study 4A.   
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Table 2-8 Review Stimuli in Study 4B. 

# Review Written in First-Person 
Pronouns 

Review Written in Second-Person 
Pronouns 

1 

This badly-designed application doesn’t 
help me establish a high level of focus 
on my work and study. It’s surprising 
that I cannot observe, in any form, how 
I have been doing to meet my goals 
each week. I don’t like this app. 

This badly-designed application doesn’t 
help you establish a high level of focus on 
your work and study. It’s surprising that 
you cannot observe, in any form, how you 
have been doing to meet your goals each 
week. You won’t like this app. 

2 

I don’t love this powerless app because 
it doesn’t allow me to save and track 
my progress over time. It doesn’t keep a 
record of my work time as well. After a 
certain period of tracking data, I cannot 
better understand my productivity 
pattern. 

You won’t love this powerless app 
because it doesn’t allow you to save and 
track your progress over time. It doesn’t 
keep a record of your work time as well. 
After a certain period of tracking data, 
you cannot better understand your 
productivity pattern. 

Notes: emphases added for illustration purpose only (i.e., not shown to participants). 

2.7.1 Results 

We utilized ANCOVA to explore the effect of personal pronouns on perceived 

review helpfulness. Results revealed that the effect of second-person pronouns did not 

reach significance (M = 6.59 vs. 6.43, F(1, 56) = 0.31, p = 0.580), similar as what we 

observed in the previous study. 

We then examined the mediation effects of perceived empathic concern and 

perceived persuasion motives in two steps. ANCOVA results revealed that a reviewer’s 

use of second-person (vs. first-person) pronouns had a positive effect on perceived 

empathic concern (M = 4.55 vs. 5.60, F(1, 56) = 12.11, p = 0.001) and perceived 

persuasion motives (M = 3.57 vs. 4.26, F(1, 56) = 6.27, p = 0.015). Second, we used 

SPSS macro MEMORE to conduct a formal mediation analysis. Results revealed that 
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second-person (vs. first-person) pronouns had a positive effect on perceived empathic 

concern (β = 1.05, t(57) = 3.26, p = 0.002), which in turn had a positive effect on 

perceived review helpfulness (β = 0.66, t(53) = 6.14, p < 0.001). The indirect effect of 

personal pronouns through perceived empathic concern was positive and significant (β = 

0.70, 95% CI = [0.27, 1.17]). In addition, second-person (vs. first-person) pronouns had a 

positive effect on perceived persuasion motives (β = 0.69, t(57) = 2.20, p = 0.032), which 

in turn had a negative effect on perceived review helpfulness (β = -0.35, t(53) = -3.16, p = 

0.003). The indirect effect through perceived persuasion motives was also significant (β = 

-0.24, 95% CI = [-0.60, -0.01]) (see Figure 2-6).  

 

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01 

Figure 2-6 Mediation Results in Study 4B. 

2.7.2 Discussion 

In Study 4A and 4B, we replicated the earlier finding of an insignificant main 

effect of personal pronouns on the perceived helpfulness of one-sided reviews, regardless 

of the valence of the reviews. In addition, both studies provided evidence that for one-

sided reviews, the null effect of personal pronouns might be explained by opposing 

mediating processes operating in opposite directions and canceling each other out. 
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In a supplementary experiment (see Appendix B), we investigated whether the 

impact of personal pronouns on review helpfulness could be explained by perceived 

politeness, perceived psychological closeness, perceived interpersonal closeness, and 

perceived altruism. In addition, we explored whether our manipulation of review two-

sidedness also varied review comprehensiveness. Results of this supplementary 

experiment ruled out perceived politeness, perceived psychological closeness, perceived 

interpersonal closeness, and review comprehensiveness as alternative explanations for the 

findings of our main experiments. On the other hand, results revealed that the effect of 

personal pronouns might be explained by readers’ perception of reviewer altruism. 

However, this does not conflict with our empathy-related arguments because of their 

close association (e.g., Coke et al. 1978), such that the more second-person pronouns 

reviewers use in reviews, the more likely that the reviewers are perceived to be empathic 

and concerned about readers (and correspondingly more willing to help readers). 

2.8 General Discussion 

Utilizing distinct methodologies, the five studies provided converging evidence 

that reviewers’ use of personal pronouns plays a nontrivial role in review readers’ 

perception of review helpfulness, and that the effect of second-person (vs. first-person) 

pronouns is greater for two-sided reviews compared with one-sided reviews. The major 

findings are summarized in Table 2-9. For two-sided reviews, our results from Study 3 

suggested that the positive process (i.e., perceived empathic concern) overweighs the 

negative process (i.e., perceived persuasion motives), resulting in a strongly positive 

effect of second-person (vs. first-person) pronouns. For one-sided reviews, however, our 

results from Study 4A and 4B showed that the positive process and the negative process 
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could operate in opposite directions, leading to a null effect of personal pronouns on 

review helpfulness. 

Table 2-9 Summary of Findings. 

 
H1: A reviewer’s use of second-

person (vs. first-person) pronouns in a 
review is positively associated with 

the helpfulness of the review 
perceived by readers. 

H2: The positive effect of a 
reviewer’s use of second-person 
(vs. first-person) pronouns on 
perceived review helpfulness is 
greater for two-sided reviews 
compared with one-sided 
reviews. 

Study 1 Overall Effect Supported Not Explored 

Study 2 
Overall Effect Not Supported 

(we explored the reasons in the next 3 
studies) 

Supported 

Study 3 
(Two-

Sidedness) 

Supported 
(because positive mechanism 

overweighs negative mechanism in 
two-sided reviews) 

Consistent with H2 

Study 4A 
(One-Sided 

Positive) 

Not Supported 
(because positive and negative 

mechanisms cancel out each other in 
one-sided positive reviews) 

Consistent with H2 

Study 4B 
(One-Sided 
Negative) 

Not Supported 
(because positive and negative 

mechanisms cancel out each other in 
one-sided negative reviews) 

Consistent with H2 
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2.8.1 Theoretical Implications 

Our paper makes a number of unique theoretical contributions. First, our research 

contributes to the online review literature by going beyond content words that convey 

real meanings. Prior studies have investigated the influence of the characteristics of 

review text on review helpfulness (e.g., Jensen et al. 2013; Yin et al. 2014). However, 

those studies mainly identified the characteristics based on the content words without 

considering reviewers’ use of function words. Although functions words such as personal 

pronouns do not carry real meanings and are largely “invisible” and “forgettable”, they 

reflect people’s personality and psychological states (Pennebaker 2011); thus, their 

psychological functions for individuals should not be ignored. We reveal the nontrivial 

impacts of reviewers’ unconscious use of personal pronouns on consumers’ helpfulness 

perception of reviews. Specifically, our findings indicate that personal pronouns can 

affect consumers’ perception of review helpfulness through two opposing processes (i.e., 

perceived empathic concern and perceived persuasion motives), which in turn affect 

review helpfulness in opposite directions. Therefore, this novel angle extends the focus of 

prior research studying antecedents of review helpfulness, and points to reviewers’ use of 

personal pronouns as another important driver of consumers’ helpfulness perceptions. 

Second, our findings also contribute to the linguistic literature by extending the 

role of personal pronouns from the offline setting to the online environment. On the one 

hand, the examination of second-person (vs. first-person) pronouns in the offline settings 

generally involves two individuals (e.g., Ickes et al. 1986; Simmons et al. 2005), but the 

use of personal pronouns in the online environment is different and might involve more 

than two individuals. In our context, reviewers who use more second-person (vs. first-
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person) pronouns may craft reviews not for an individual reader, but for hundreds of 

thousands of prospective online consumers who may read the reviews and make purchase 

decisions. Research in offline settings found that a focus on others (vs. self) plays a 

significant role even between strangers in initial encounters (Fraley and Aron 2004; 

Galinsky and Moskowitz 2000). Our results reveal that a reviewer’s use of personal 

pronouns also plays a significant role in influencing prospective consumers’ (review 

readers’) perceptions and inferences, even though these consumers do not have any 

interaction with the reviewer before. The findings extend the study of personal pronouns 

from the offline setting typically involving only two individuals to an online environment 

where a shift in personal pronouns can influence hundreds of thousands of prospective 

consumers.  

On the other hand, we take advantage of the unique nature of online reviews and 

explore a boundary condition for the impact of personal pronouns on perceived review 

helpfulness. Because the use of second-person (vs. first-person) pronouns and other-

focused attention have been revealed to bring various benefits in the offline context (e.g., 

Coke et al. 1978; Galinsky and Moskowitz 2000; Hodges et al. 2011), it is reasonable to 

expect the greater use of second-person (vs. first-person) pronouns to also lead to positive 

outcomes in the online environment. However, online reviews are unique in that their 

primary purposes are to inform and persuade future consumers (Sparks et al. 2013), while 

we know little about the role of personal pronouns in such persuasion contexts. By 

identifying review two-sidedness as a critical boundary condition and suggesting possible 

reasons, our findings reveal that reviewers’ use of second-person (vs. first-person) 

pronouns may not always increase review helpfulness. In particular, the use of second-
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person (vs. first-person) pronouns plays a significant role in two-sided reviews, while it 

does not influence the perceived helpfulness of one-sided reviews with the co-existence 

of two probable opposing processes (i.e. perceived empathic concern and perceived 

persuasive motives). By examining the contingency for the influence of personal 

pronouns in online reviews, this paper reveals that the benefit of personal pronouns may 

not always materialize in persuasion contexts, deepens our understanding of when and 

how the use of personal pronouns can be effective in influencing persuasion targets, and 

suggests the need of more research to explore the nuanced role of personal pronouns in 

online environments. 

2.8.2 Practical Implications 

Our findings offer practical implications for product/service providers. Because 

more helpful reviews are presumably more influential for consumers, product/service 

providers stand to benefit from identifying helpful reviews early on and dealing with 

them more proactively. We find that reviews that contain more second-person (vs. first-

person) pronouns are perceived more helpful only if the reviews contain mixed opinions. 

As a result, companies can identify mixed-opinion reviews that contain more second-

person (relative to first-person) pronouns, and address the negative opinions proactively 

to reduce their potential damages. For example, they may offer a genuine response 

directly addressing the reviewers’ concerns. 

In addition, our findings also provide insights for review platforms and reviewers. 

With more helpful reviews, a review platform can increase consumer perceptions of the 

platform and increase site “stickiness,” encouraging consumers to re-visit or spend longer 
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time at the site (Kumar and Benbasat 2006; Mudambi and Schuff 2010). Based on our 

results, review platforms might consider incorporating the use of function words such as 

personal pronouns in their review-writing guidelines to encourage the creation of more 

helpful reviews. For example, the guideline may simply ask reviewers to shift their use of 

personal pronouns from first-person to second-person or to shift their focus of attention 

from self to others, assuming that reviewers would follow such guidelines. A caveat 

worth pointing out is that merely shifting personal pronouns from “I” to “you” in the 

reviews may not always increase review helpfulness, and this strategy may have 

unintended consequences. By the same token, reviewers striving to provide more helpful 

content should be aware that simply switching personal pronouns may not be sufficient 

especially if the opinions are purely positive or purely negative; instead, a shift in 

personal pronouns combined with corresponding changes to the substantive content (e.g., 

writing longer, in more depth, etc.) may be most effective in boosting review helpfulness. 

That being said, switching from “I” to “you” is a much simpler strategy of writing 

reviews than improving the quality or length of reviews that have been advocated in prior 

research, and it is advisable especially when reviewers have mixed opinions. 

2.8.3 Limitations and Future Research 

Our research also has a few limitations that provide avenues for future research. 

First, although we found the overall positive effect of other-focus on review helpfulness 

in Study 1, we did not obtain evidence for this overall positive effect in Study 2. One 

possible explanation for this inconclusive finding is the distinct nature of experiments 

compared with the first study. We varied personal pronouns (first-person only vs. second-

person only) in the experiments while holding the review content identical, but 
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substantive content of reviews could co-vary with the use of second-person (vs. first-

person) pronouns in the archival study. In the archival study, reviewers who focus on 

others may not only change “I” to “you”, but also craft substantive content in different 

manners. Thus, the use of second-person (vs. first-person) pronouns and associated 

attentional focus may also influence the writing process of review writers and ultimately 

the characteristics of review text they produce (e.g., breadth of discussed topics, depth of 

opinions, etc.). The effect of personal pronouns and attentional focus on reviewer 

behavior is beyond the scope of the current paper, but it is surely worthy of future 

investigation. 

Second, we varied the use of personal pronouns at two extreme levels (first-

person only vs. second-person only) in the experiments. However, we did not consider 

the impact of other combinations of personal pronouns, such as a mix of first-person and 

second-person pronouns, third-person pronouns only, as well as the interplay of first-, 

second-, and third-person pronouns. Although the role of a mix of different types of 

personal pronouns in online reviews is out of this paper’s scope, it is a very interesting 

direction for future research. For example, we did not explore the role of third-person 

pronouns in this paper because third-person pronouns are less frequently encountered in 

online reviews than first-person and second-person pronouns (e.g., Liang et al. 2014). 

Another reason is that our theoretical framework is developed based on the close 

association of first-person pronouns with self-focus, and close association of second-

person pronouns with other-focus. However, the use of third-person pronouns has no 

clear association with either self-focus or other-focus, so our theoretical reasoning is not 

applicable to third-person pronouns. This being said, the role of third-person pronouns 
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and their interaction with first-person and second-person pronouns are interesting and 

worthy of future exploration. 

Third, we examined the role of personal pronouns in online reviews that involve 

written words. Online reviews in a written format differ from oral communication in that 

spoken words carry more cues such as pitch, tempo, loudness, and voice quality 

(Burgoon et al. 2016). These richer cues might be more able to show empathic concern to 

the audience than written communication, and similarly more likely to activate the 

audience’s perception of the source’s persuasion motives. Thus, our focus on the written 

language represents a more conservative test of the role of personal pronouns. While it is 

reasonable to expect second-person (vs. first-person) pronouns to play a greater role in 

oral communication (e.g., resulting in greater perceived empathic concern), more 

research is needed to extend the study of personal pronouns to oral communication. 

Fourth, we theorized the role of personal pronouns based on its close association 

with attentional focus. However, we believe the concept of attentional focus itself is very 

important, and that a difference in attentional focus may be manifested in ways other than 

personal pronouns. Although attentional focus is not the emphasis of this work, its role in 

online reviews is an interesting avenue for future research. In addition, how to influence 

reviewers to be more other-focused is another worthy direction. For example, how to 

motivate reviewers to be more other-focused when writing a review (e.g., giving them a 

review template, or implicitly priming them to take the perspective from a prospective 

consumer)? What kind of reviewers are more likely to be influenced to write an other-

focused review? Answers to these questions can better help firms put our findings into 

action.  
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Fifth, we explored and ruled out a few additional mechanisms (other than 

perceived empathic concern and perceived persuasion motives) underlying the main 

effect of personal pronouns and the moderating effect of review two-sidedness in the 

supplementary study. However, our results revealed that the effect of personal pronouns 

may also be explained by readers’ perception of reviewer altruism. Although this finding 

does not conflict with our empathy-based arguments (because altruism is very likely to be 

a natural consequence of empathic concern), future research should explore the 

relationship between empathy and related concepts such as altruism and whether they are 

always in line with each other.  

Sixth, our dependent variable in this study is review helpfulness, defined as the 

extent to which an online review is perceived by consumers to facilitate their purchase 

decision process. Helpful reviews can provide diagnostic value for consumers to make 

judgment and decisions. On the other hand, we did not explore more downstream 

consequences of personal pronouns beyond review helpfulness, such as consumers’ 

attitude and their intention to purchase a product, download an app, or adopt a service. 

Future research is needed to explore the impact of personal pronouns on these other 

relevant outcomes during consumers’ decision-making process. 

Finally, we tested the interpersonal effect of personal pronouns in the context of 

digital products’ reviews, as the reviews that we collected or manipulated across the five 

studies are describing mobile applications. Although our theoretical framework and 

arguments based on empathic concern and persuasive motives should apply to persuasive 

writing in general, future work is needed to examine the external validity of our findings 

in other online settings such as other types of online reviews (e.g., service reviews and 
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physical product reviews) and other forms of persuasive writing (e.g., persuasive appeals 

in advertising).  

2.9 Conclusion 

Recognizing the critical role of function words in online reviews, we examine 

how and when a reviewer’s use of personal pronouns can influence consumers’ 

helpfulness evaluation of the online review. We propose that the use of second-person 

(vs. first-person) pronouns does not always increase review helpfulness, and that its 

overall effect depends on review two-sidedness. Through an archival analysis and four 

experiments, we provide converging evidence for our theoretical framework. These 

findings emphasize the importance of studying the role of function words such as 

personal pronouns in online reviews and open up exciting opportunities for future 

research. 
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CHAPTER 3. CONFIRMATORY OR DISCONFIRMATORY 

REVIEWS? EXAMINING CONSUMERS’ SELECTIVE 

EXPOSURE IN SEEKING AND EVALUATING ONLINE 

REVIEWS 

3.1 Introduction  

Online reviews are playing an increasingly important role in consumers’ decision-

making process. However, because of the exploding number of reviews that can cause 

information overload for consumers (Jones et al. 2004), identifying helpful reviews and 

understanding their determinants have attracted tremendous attention from researchers. 

Specifically, prior studies have examined the roles of review ratings (e.g., Korfiatis et al. 

2012; Sen and Lerman 2007), content characteristics (e.g., Cao et al. 2011; Korfiatis et al. 

2008), expressed emotions (e.g., Yin et al. 2014; Yin et al. 2017), reviewer characteristics 

(e.g., Forman et al. 2008), product type (e.g., Mudambi and Schuff 2010), etc. 

While research in this area generally assumed that different consumers would 

evaluate the same review similarly, recent studies have started to scrutinize this 

assumption and explore the role of consumers’ initial beliefs (Cheung et al. 2009; Qiu et 

al. 2012; Yin et al. 2016). Notably, Yin et al. (2016) found that consumers’ pre-existing 

beliefs about a product influence their helpfulness evaluation of the product’s reviews, 

and that consumers demonstrate a tendency of confirmation bias – evaluating 

confirmatory reviews that are consistent with their initial beliefs more favorably than 

disconfirmatory reviews. Despite their best efforts in addressing endogeneity and 
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selection bias issues, the nature of their observational data could not provide the definite, 

causal evidence for the presence of confirmation bias.  

In addition to shaping consumers’ evaluation of review helpfulness, their initial 

beliefs may also affect the way they look for reviews. Before consumers read any 

particular reviews, they need to first be selective in navigating the vast sea of information 

(see Mathieson and Wall 1982; Woodside and MacDonald 1994). The first impressions 

consumers form about a product may guide the types of reviews they seek out in a 

systematic manner. A deeper understanding of how consumers seek information can help 

review platforms incorporate the demand factor into the ranking calculation of reviews 

that typically relies solely on readers’ helpfulness evaluation, bringing the content most 

sought after to the forefront (e.g., pushing reviews in higher demand to a more prominent 

position even if they are relatively new without a helpful score or rated less helpful). 

Such knowledge can also help product manufacturers to adjust their priority in dealing 

with reviews based on their likely exposure to prospective consumers.  

More importantly, explorations into consumers’ information seeking tendencies 

may uncover possible reasons behind a negativity bias in the impact of online reviews on 

product sales. Prior research has repeatedly demonstrated that negative reviews hurt 

product sales to a greater extent than positive reviews help sales (e.g., Basuroy et al. 

2003; Cao et al. 2011; Chevalier and Mayzlin 2006). A commonly assumed explanation 

for this negativity bias is that negative reviews are weighted more heavily and perceived 

more helpful by consumers. However, recent empirical evidence suggests the opposite: 

Yin et al. (2016) found that consumers’ evaluation of review helpfulness is driven by 

their initial beliefs about a product rather than review valence per se; because the average 
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rating of most products is positive, overall consumers demonstrate a positivity bias – 

evaluating positive reviews (that confirm their positive initial beliefs) more favorably 

than negative reviews. How could negative reviews exert a greater impact than positive 

reviews on product sales, while the former are generally considered less helpful than the 

latter? A very likely reason is the way consumers look for reviews: if consumers prefer to 

seek out negative reviews than positive reviews, then negative reviews would get more 

exposure and be read by more consumers; if the greater exposure of negative reviews 

outweighs their lower helpfulness, then negative reviews could have a greater impact on 

product sales than positive reviews even though the former are considered less helpful. In 

contrast, if the confirmation bias (and a resulting, overall positivity bias) observed when 

consumers evaluate the helpfulness of review information (Yin et al. 2016) is also present 

when they seek out reviews to read, then positive rather than negative reviews should 

have a greater impact on product sales. 

Despite the importance of information seeking in the context of online reviews, 

no research to our knowledge has focused on this earlier stage of consumers’ decision-

making process or explored the role of consumers’ initial beliefs in their information 

seeking tendencies. In this paper, we examine the role of consumers’ initial beliefs and 

their tendencies to prefer confirmatory or disconfirmatory information in both review 

seeking and review evaluation stages. Building on and extending the motivated reasoning 

literature, we propose that in the information seeking stage, consumers with positive 

initial beliefs tend to look for disconfirmatory reviews to read, while consumers with 

negative initial beliefs tend to seek out confirmatory reviews; overall, they should 

demonstrate a negativity bias in their information seeking tendencies. In the second stage 
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when consumers read and evaluate particular reviews, however, their motivation to avoid 

conflict and defend their initial beliefs may propel them to evaluate confirmatory 

information more favorably regardless of the valence of their initial beliefs. To test our 

proposed theoretical framework, we conducted three laboratory experiments.  

Our paper makes a number of unique contributions to the online reviews 

literature. First, although we know a great deal about factors driving consumers’ 

evaluation of review helpfulness, this research is the first, to our best knowledge, to 

examine how consumers seek out reviews to read in an earlier stage of their decision-

making process. Second, we propose and find consistent evidence that consumers’ 

tendency to seek out confirmatory or disconfirmatory reviews is dependent on the 

valence of their initial beliefs, and they demonstrate an overall negativity bias in the 

information seeking stage. These findings expand our understanding of the roles of 

consumers’ initial beliefs to more stages of their decision-making process, and also 

suggest the existence of multiple motivations that might drive distinct biases in different 

stages. Our demonstration of an overall negativity bias when consumers look for reviews 

to read also provides a plausible explanation for the negativity bias that has been reliably 

shown in the online word-of-mouth literature to influence product sales. Third, our paper 

complements prior research demonstrating the existence of confirmation bias in review 

evaluation (Yin et al. 2016) by providing experimental (and thus causal) evidence for the 

occurrence of this bias. Our findings also offer important practical implications for 

product manufacturers and review platforms. 
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3.2 Literature Review and Hypotheses Development 

3.2.1 Consumers’ Initial Beliefs 

Before consumers seek out and read any reviews of a product, they may have 

already formed initial beliefs about the product. Because of the critical role that online 

reviews play in consumers’ purchase decisions, most review sites display summary 

statistics of a product’s ratings prominently, including the average rating and number of 

reviews of the product. These rating profiles can facilitate the formation of consumers’ 

initial beliefs about the product even before they get to any reviews (Yin et al. 2016).  

Once formed, consumers’ initial beliefs can have significant implications for their 

subsequent judgment and intentions. Prior studies found that consumers’ initial beliefs 

could impact their evaluation of product reviews (e.g., Cheung et al. 2009). Recent 

evidence further suggests that consumers have a general preference for confirmatory 

reviews during information evaluation and evaluate such reviews more favorably (Yin et 

al. 2016). However, the influence of consumers’ initial beliefs may not be limited to the 

evaluation process, as consumers may be similarly selective when they decide which 

kinds of reviews to read first. Consumers’ preference for confirmatory or disconfirmatory 

information is labeled selective exposure in the social cognition literature, which we turn 

to next.  

3.2.2 Selective Exposure, Confirmation Bias, and Disconfirmation Bias 

Selective exposure refers to individuals’ systematic preference for attitude-

congruent or attitude-incongruent information (Knobloch-Westerwick et al. 2013). 
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Substantial evidence from experimental studies showed that people have a general 

tendency to prefer information that is consistent with their initial beliefs to information 

that is inconsistent, and this particular tendency is often termed confirmation bias (Jonas 

et al. 2001; Lazarsfeld et al. 1944). For instance, in a presidential election, voters reveal 

preferences for political messages that are in line with their political views and leanings 

(e.g., Chaffee et al. 2001; Stroud 2008). In health communication, people actively avoid 

messages challenging their beliefs (Case et al. 2005; Knobloch-Westerwick et al. 2013; 

Pease et al. 2006). In interpersonal relationships, people also tend to seek information that 

is consistent with their initial beliefs about a target individual (e.g., Snyder 1981; Snyder 

1984).   

However, the evidence for confirmation bias is not universal, with a number of 

studies revealing a disconfirmation bias – a preference for attitude-inconsistent 

information compared to attitude-consistent information (Edwards and Smith 1996; 

Taber and Lodge 2006). For example, when participants were given synopses of criminal 

trials and asked to read the defense or the prosecution summation, they preferred to seek 

out information that contradicts their own opinions (Sears 1965). There was also 

evidence suggesting that confirmation bias could be attenuated or even reversed when the 

inconsistent information has higher informational utility (Hastall 2009; Knobloch et al. 

2003; Knobloch-Westerwick et al. 2005). Taken together, although confirmation bias is a 

largely ubiquitous phenomenon, evidence from prior research is not conclusive. In the 

following, we introduce a prominent account of confirmation and disconfirmation biases 

based on people’s fundamental motivations.  
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3.2.3 Accuracy and Defense Motivations 

The motivated reasoning literature from social psychology provides a theoretical 

framework for explaining the divergent findings with regard to selective exposure (Eagly 

et al. 1999; Johnson 1994; Prislin and Wood 2005). A basic premise of motivated 

reasoning is that people’s motivations can affect the process of their reasoning – forming 

beliefs, evaluating evidence, and making decisions (Erdelyi 1974; Festinger 1957). Two 

fundamental motivations proposed in this literature are accuracy motivation and defense 

motivation (Kunda 1990). Accuracy motivation refers to one’s desire to uncover the truth 

and form accurate evaluations of stimuli (Chaiken et al. 1989; Kunda 1990), while 

defense motivation refers to one’s desire to defend prior beliefs, attitudes, and behaviors. 

Accuracy and defense motivations have been found to influence how people 

process attitude-inconsistent and attitude-consistent information (e.g., Chaiken et al. 

1996; Prislin and Wood 2005; Wyer and Albarracín 2005). On one hand, people tend to 

show disconfirmation bias when they are motivated to uncover the truth and make good 

decisions (Chaiken et al. 1989; Hart et al. 2009). Accuracy motivation has been found to 

reorient people’s attention to information utility (Hart et al. 2009), defined as the degree 

to which the information can be used to make successful decisions (Fischer et al. 2011). 

Specifically, the accuracy motivation of consumers may drive them to engage with 

information with greater utility, because such information can better fulfill their ultimate 

goal of making a good purchase decision (e.g., Fischer and Greitemeyer 2010; Knobloch-

Westerwick and Kleinman 2012). Information that is inconsistent with people’s existing 

beliefs should be perceived to have higher utility, because inconsistent information 

provides more evidence or opinions beyond their knowledge and thus has more 
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informational value. Compared with attitude-consistent information, inconsistent 

information is also more salient and more likely to evoke their attention and interest (e.g., 

Berlyne 1970; David 1996). Therefore, in order to be accurate, consumers should be 

more likely to prefer disconfirmatory information than confirmatory information.  

On the other hand, people reveal confirmation bias when they are motivated to 

defend their prior beliefs (Chaiken et al. 1989; Hart et al. 2009). Disconfirmatory 

information that is incompatible with consumers’ prior beliefs provokes the negative 

arousal state of cognitive dissonance (Festinger 1957), arising from the discomfort caused 

by cognitive conflicts (Beauvois and Joule 1996; Harmon-Jones 2000). Because people 

generally dislike cognitive dissonance and its associated discomfort, disconfirmatory 

information is more likely to be refuted and disregarded (Wyer and Frey 1983), or subject 

to more extensive and critical scrutiny, than confirmatory information (e.g., Ditto and 

Lopez 1992; Koehler 1993; Kunda 1990). As a result, when experiencing or anticipating 

cognitive dissonance, people tend to prefer attitude-consistent (compared with attitude-

inconsistent) information by assigning more weights to them (Fischer et al. 2011; Frey 

1986; Hart et al. 2009). Thus, under defense motivation, consumers are more likely to 

favor confirmatory information compared with disconfirmatory information. Next, we 

posit that consumers’ accuracy and defense motivations depend on the stage of their 

decision-making process and, under certain circumstances, the valence of their initial 

beliefs. We first introduce the two stages of consumers’ decision-making process and 

then explain consumers’ distinct motivations in each stage. 
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3.2.4 Two Stages of Consumers’ Decision-Making Process  

When consumers are deciding whether to purchase certain products, their 

decision-making process involves two stages: information seeking and information 

evaluation. During the information seeking stage, consumers actively search for related 

information. During the information evaluation stage, consumers evaluate and appraise 

available information to reform their beliefs and attitudes, which will impact their final 

decisions (Fischer et al. 2008a). According to several prominent models of consumers’ 

decision-making process (e.g., Mathieson and Wall 1982; Woodside and MacDonald 

1994), the information seeking stage is normally followed by the information evaluation 

stage before consumers make a final decision. 

Among prior studies examining selective exposure to information in diverse 

contexts, most focused on either information seeking or information evaluation. For 

example, researchers have investigated how individual differences shape the way people 

seek out information about relationships (e.g., Brannon et al. 2007; Holton and 

Pyszczynski 1989; Rholes et al. 2007; Sargent 2007). There are also studies exploring 

selective exposure in the information evaluation stage, such as different decision criteria 

people use to assess confirmatory and disconfirmatory information (e.g., Carlson and 

Russo 2001; Ditto and Lopez 1992; Greitemeyer and Schulz-Hardt 2003b; Russo et al. 

1998).  

However, very few studies have examined selective exposure in both stages 

simultaneously. In addition, as mentioned earlier, evidence for consumers’ selective 

exposure to information during their decision-making process is not conclusive. Next, 
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building on the motivated reasoning literature and the unique context of online reviews, 

we propose that both disconfirmation and confirmation biases are likely to occur during 

consumers’ decision-making process.  

3.2.5 Information Seeking Stage 

Given the abundance of product options and available information for any 

purchase decision, consumers often limit their attention and evaluation to a subset of 

available options (named “consideration set”) to simplify their decisions (Roberts and 

Lattin 1991; Wright and Barbour 1977). Because consumers typically engage in-depth 

information processing and make final decisions (which product to purchase) among 

product options that fall into their consideration sets, the determinants of consumers’ 

consideration sets play a fundamental role in their judgment and choice (Shocker et al. 

1991). The likelihood of a product option to be included in consumers’ consideration sets 

is determined by a largely rational, cost-benefit analysis; a product is more likely to be 

included if the perceived benefit of evaluating it exceeds the perceived cost (Roberts and 

Lattin 1991). Assuming that costs of evaluating all products are the same, consumers 

should be more likely to include the product options that they have more positive (or less 

negative) beliefs toward (i.e., expecting these options to have greater utility and bring 

more potential benefit to them) in their consideration sets.  

In our context, consumers can readily form initial beliefs toward product options 

well before they get to any particular consumer reviews. Specifically, aggregated rating 

profiles of a product, such as the average and number of ratings, are often prominently 

displayed along with product options, and they have been found to help consumers form 
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initial beliefs about the product (Yin et al. 2016). For instance, a product’s average rating 

is perceived by consumers to reflect its quality (De Langhe et al. 2015), while the number 

of ratings reflects the product’s popularity (Chevalier and Mayzlin 2006; Duan et al. 

2008). Thus, these salient cues can help consumers form a positive or negative initial 

belief about the product, which in turn facilitates their decision on whether to include the 

product in their consideration set.  

Because of the close association of the valence of consumers’ initial beliefs 

toward a product option and the likely inclusion of the option in their consideration set, 

we argue that consumers’ initial beliefs also drive distinct motivations. First, consumers 

with positive initial beliefs are more likely to be motivated by accuracy when seeking out 

reviews. When consumers form positive initial beliefs about a product based on the 

positive average rating or a large number of its ratings, they are more likely to place the 

product in their consideration set and thus purchase the product in the end. At the same 

time, such initial beliefs developed on the basis of aggregated rating cues are typically 

not strong or validated, and they cannot help consumers make a choice among similarly 

rated product options. To avoid making a poor decision under uncertainty, people tend to 

be more vigilant with a cautious mindset; compelling evidence also suggests that people 

are motivated more by accuracy in uncertain and ambiguous circumstances (Fischer et al. 

2011; Fischer et al. 2008b; Greitemeyer and Schulz-Hardt 2003a). Thus, when consumers 

seek reviews to primarily reduce the uncertainty about a product that they are very likely 

to purchase (Dellarocas 2003), they tend to be motivated more by accuracy in order to 

increase the chance of a wiser and better decision. 
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Combining this with earlier arguments that accuracy motivation prompts 

consumers to seek out disconfirmatory reviews, we hypothesize that in the information 

seeking stage, disconfirmation bias is likely to occur when consumers form positive 

initial beliefs about a product. Specifically, after consumers form a positive initial belief 

towards a product based on its rating profiles, they are more likely to be motivated by 

accuracy to seek out information with greater utility and informational value. Thus, their 

accuracy motivation should drive them to search more for disconfirmatory reviews than 

confirmatory reviews. Taken together, we propose the following hypothesis.  

Hypothesis 1a: Consumers with positive initial beliefs about a product would 

prefer to read disconfirmatory (negative) reviews than confirmatory (positive) reviews.  

Next, we posit that consumers with negative initial beliefs are more likely to be 

motivated by defense when seeking out reviews. Consumers can form a negative initial 

belief about a product based on the product’s rating profiles, such as when the product 

has a lower or negative average rating (Forman et al. 2008). With such a negative 

impression about a product, consumers are less likely to put the product in their 

consideration set (Shocker et al. 1991). When consumers exclude a product from their 

consideration set, the likelihood of purchasing the product is fairly low because final 

purchase decisions are typically made among the options in the consideration set. The 

largely strong and certain nature of consumers’ negative initial beliefs should activate 

their defense motivation that typically accompanies strong beliefs and attitudes (Brechan 

2002). In addition, because consumers with negative initial beliefs about a product are 

less likely to incorporate the product in the consideration set, they would have less vested 
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interest in uncovering the true quality of the product and thus have lower motivation to be 

accurate.  

Combining this with earlier arguments that defense motivation leads consumers to 

prefer confirmatory information, we hypothesize that in information seeking, 

confirmation bias is more likely when consumers form negative initial beliefs about a 

product. After consumers form a negative initial belief towards a product, their 

motivation to defend their existing impression about the product should overweigh their 

motivation to uncover the truth of product quality. Thus, the predominance of their 

defense motivation should drive them to search more for confirmatory reviews than 

disconfirmatory reviews. In all, we propose the following hypothesis. 

Hypothesis 1b:  Consumers with negative initial beliefs about a product would 

prefer to read confirmatory (negative) reviews than disconfirmatory (positive) reviews. 

It is worth pointing out that our hypotheses of disconfirmation and confirmation 

biases in the information seeking stage are not in conflict with a general tendency of 

people to seek negative information (termed “negativity bias”) (Rozin and Royzman 

2001). We posit that consumers with positive initial beliefs would prefer to read 

disconfirmatory (negative) reviews, while consumers who have negative initial beliefs 

would prefer to read confirmatory (negative) reviews. Thus, our accounts based on 

differential motivations provide a plausible explanation for the presence of negativity 

bias when consumers look for reviews to read.  
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3.2.6 Information Evaluation Stage 

After consumers have a chance to read the actual review content, we posit that 

confirmation bias is likely to occur regardless of the valence (positive or negative) of 

their initial beliefs because consumers’ defense motivation prevails when they read and 

evaluate the review content. In this stage, consumers are exposed to the actual content of 

individual reviews. When they encounter information that is incongruent with and 

directly contradicting their initial beliefs and attitudes, such conflict can cause 

discomfort, a form of psychological stress that people generally dislike (Festinger 1957). 

The presence of such discomfort can trigger consumers’ motivation to reduce it and 

defend their existing opinions (e.g., Beauvois and Joule 1996; Harmon-Jones 2000). The 

heightened likelihood of encountering actual conflict in information evaluation (as 

opposed to information seeking in which no conflict was experienced) should contribute 

to the dominance of consumers’ defense motivation during this stage.  

Integrating these arguments, we predict that confirmation bias is likely to occur 

when consumers evaluate the helpfulness of reviews no matter whether their initial 

beliefs are positive or negative. Consumers are more likely to encounter cognitive 

conflict and discomfort because of their direct access to substantive content of particular 

reviews, and activate their defense motivation as a result. Fueled by this motivation, 

consumers may refute or discount disconfirmatory information and evaluate confirmatory 

reviews more favorably. As such, we propose the following hypothesis. 

Hypothesis 2: Confirmatory reviews are perceived to be more helpful than 

disconfirmatory reviews.  
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To test these hypotheses, we conducted three controlled experiments. In the first 

two studies, we examined H1a and H2 when the valence of consumers’ initial beliefs was 

positive. Study 1 was a hypothetical online decision-making task, in which participants 

formed positive initial beliefs about a product before they were presented with a number 

of the product’ reviews to choose and subsequently read. Study 2 utilized a more realistic 

scenario and replicated the first study’s findings. In the final study, we manipulated the 

valence of participants’ initial beliefs about the product to test the full set of our 

hypotheses.  

3.3 Study 1 

In Study 1, we designed an experiment in which participants formed positive 

initial beliefs about a product before selecting and reading its reviews. Specifically, 

subjects were presented with the rating profiles of two wireless mouse products, and then 

they were asked to pick one that they are more likely to purchase. We varied average 

ratings of the two product options so that one option would appear superior to the other 

and subjects would develop a positive impression about the superior option. After 

participants (presumably) picked the superior product for further investigation, they were 

asked to select 3 out of 6 reviews (3 positive and 3 negative) of this product to read based 

on the reviews’ titles, read the content of selected reviews and then report their 

helpfulness evaluation of the reviews. We captured participants’ selective exposure in 

information seeking by comparing the number of selected reviews that confirm and 

disconfirm their positive initial belief toward the superior product. Moreover, we 

measured participants’ selective exposure in information evaluation by comparing their 

helpfulness evaluations of the selected confirmatory and disconfirmatory reviews. 
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3.3.1 Stimulus Materials 

In this experiment, we selected the compact and foldable wireless mouse because 

it is familiar and useful to the undergraduate participants. A wireless mouse is a computer 

mouse that needs no wires to send signals from the mouse to a computer. A compact and 

foldable wireless mouse allows people to easily take it with them anywhere they go. 

We developed stimuli for this experiment in two steps. In the first step, we 

prepared 6 review titles that differ in valence but not in extremity. We began with 12 

reviews titles (6 positive and 6 negative) after consulting actual review titles of similar 

products from Amazon.com. To identify positive and negative review titles that are 

equally extreme, we conducted a pretest (see Appendix C for detailed instructions) and 

recruited 36 subjects from Amazon Mechanical Turk (MTurk). Each pretest subject was 

asked to read the 12 review titles, one at a time, and rate the extremity of each title along 

a 9-point scale (ranging from “not at all negative/positive” to “very negative/positive”) 

adapted from Lee et al. (2009). Based on the results of paired-sample t-tests, we selected 

3 positive review titles (“Attractive,” “Terrific,” and “Wise choice”) and 3 negative ones 

(“It’s worthless,” “Depressing purchase,” and “Disturbing”); comparisons in all pairs of 

positive versus negative titles yielded a t-value of at most 1.650 with a p-value of at least 

.108. Therefore, the 6 review titles used in this experiment are not significantly different 

in their extremity.  

In the second step, we prepared 3 sets of text reviews (with a positive version and 

a negative version in each set) so that the two versions within each set are equivalent in 

extremity, and different review sets are equivalent in terms of information quantity, 
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quality, reading difficulty, appropriateness, and realism. We started with 6 sets of text 

reviews by again consulting real reviews of similar products from Amazon.com. Within 

each set, we first created a positive review, and then constructed a corresponding 

negative review by changing its valence (e.g., using antonyms and adding negations) 

while holding the substantial content identical. We also kept constant the number of 

words between the two versions in each review set to reduce the likelihood of possible 

confounds; the only difference between the two versions is valence. Then we conducted 

another pretest, recruited 72 subjects from MTurk, and asked them to read and evaluate 6 

reviews chosen from different sets, one review at a time. Each subject was randomly 

assigned to read one version (positive or negative) of the reviews in each set. After 

reading each review, subjects were asked to report their evaluation of its 1) extremity 

using the same item as in the pretest of review titles, 2) information quantity using two 

items adapted from Gao et al. (2012), 3) quality using three items adapted from 

McKinney et al. (2002), 4) reading difficulty using two items adapted from Hall and 

Hanna (2004) and Ermakova et al. (2014), 5) appropriateness using two items adapted 

from Glikson et al. (2017), and 6) realism using two items adapted from Mafael et al. 

(2016). All items were presented along 9-point scales (see Appendix D for all the 

measures). Based on the results of independent-samples t-tests of extremity and paired-

samples t-tests of all other variables (e.g., information quantity), we selected 3 sets of 

reviews that satisfy our criteria (see Table 3-1): comparisons in extremity of two review 

versions within each set yielded a t-value of at most 1.380 with a p-value of at least .172; 

comparisons in all other relevant variables across different sets of reviews yielded a t-

value of at most 1.587 with a p-value of at least .117. Therefore, the 3 sets of chosen 



 80 

reviews used in this experiment are not significantly different either in their extremity 

between positive and negative versions of the same review set, or in the other relevant 

aspects (e.g., information quantity, quality, etc.) across review sets.  

Table 3-1 Content of Reviews in the 3 Sets. 

Set # Positive Version Negative Version 

1 

This is a great mouse and it works 
well. The mouse has the curved left 
side for the thumb, so it’s very 
comfortable. Moreover, it allows me to 
change how quickly the cursor moves 
across my screen. 

This is a worthless mouse and it 
doesn’t work well. The mouse doesn’t 
have the curved left side for the thumb, 
so it’s very uncomfortable. Moreover, 
it doesn’t allow me to change how 
quickly the cursor moves across my 
screen. 

2 

The mouse functions well. One feature 
that I found useful for saving battery 
life is the mouse turns off 
automatically after a long time of non-
use. It is convenient for someone who 
walks away from their computer often. 

The mouse functions poorly. One 
feature that I found harmful for saving 
battery life is the mouse doesn't turn 
off automatically after a long time of 
non-use. It isn't convenient for 
someone who walks away from their 
computer often. 

3 

Good value for the price. It includes a 
battery with the product, so you can 
use it immediately. It connects to my 
laptop very quickly. And it is 
responsive without any lag when I 
move it. 

Poor value for the price. It doesn't 
include a battery with the product, so 
you cannot use it immediately. It 
connects to my laptop very slowly. 
And it isn't responsive with lags when 
I move it. 

 

3.3.2 Procedure 

36 undergraduate students from a Midwest U.S. university participated in this 

experiment in exchange for extra credit. In the cover story, participants were asked to 

imagine that they were planning to purchase a compact and foldable wireless mouse from 

Amazon.com, and their search returned two different wireless mice with the same price 
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of $23.99. Then they were asked to read the rating profiles of the two options. The two 

product options had both accumulated hundreds of reviews, but their average ratings 

were 2 and 4 stars, respectively, with the latter being the superior option. To mitigate 

location effects, we counterbalanced whether the superior option appeared on the left or 

right of the screen. An example of rating profiles is presented in Figure 3-1. 

 

Figure 3-1 Rating Profile of Two Mouse Options. 

After observing the rating profiles of two options side by side, participants were 

asked about their initial belief towards each product option to facilitate the formation of 

their initial impressions on the products. Afterwards, they were told that they were in a 

hurry and only had time to read reviews from one of the two product options. Thus, they 

were asked to choose one from the two product options along an 8-point scale (ranging 

from “definitely choose Mouse A” to “definitely choose Mouse B”). 35 out of 36 

participants preferred the wireless mouse with the 4-star average rating. We retained only 

these 35 participants in our main analyses to assure that they had developed positive 

initial beliefs about the selected wireless mouse before they got exposed to the review 

titles and reviews.  

Next, in the information seeking stage, participants were asked to select reviews 

that they preferred to read. They were shown the titles of 6 most recent reviews of their 
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selected product option. The participants were told that they did not have enough time to 

read all the reviews, and that they needed to choose the 3 reviews that they were most 

interested in reading based on the review titles. The 6 review titles differ in valence (3 

positive and 3 negative) but not in extremity based on our pretest results. The order of the 

6 review titles was randomized. 

Finally, in the information evaluation stage, participants read the 3 text reviews 

that correspond to the titles they selected in the previous stage and reported their 

evaluations of each review. These 3 text reviews were selected from the 3 sets of text 

reviews we pretested earlier, one version from each set. The valence version (positive or 

negative) in each review set was determined by the valence of the selected review titles. 

For example, if participants chose 2 negative and 1 positive review titles, they would see 

2 negative and 1 positive text reviews, one from each review set. To strengthen the 

valence manipulation, we also displayed the review rating (5 stars for the positive review 

and 1 star for the negative review) and review title to go along with each text review. An 

example of 3 reviews is illustrated in Figure 3-2. Participants were then asked to report 

their perception of helpfulness for each review. Perceived review helpfulness was 

measured using a 9-point scale with two items adapted from Sen and Lerman (2007) and 

Chen and Lurie (2013): “Assuming that you were thinking about purchasing Mouse A/B 

in real life, how likely would you be to use this review in your decision-making?” 

(ranging from “very unlikely” to “very likely”) and “How much influence would this 

review have on your decision?” (ranging from “very little influence” to “a great deal of 

influence”). See Appendix E for detailed instructions and measures. 
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Figure 3-2 Review Stimuli. 

 

3.3.3 Results   

First, we investigated the direction of selective exposure when consumers with 

positive initial beliefs seek more information. Because their initial belief toward the 

superior product option should be positive, positive review titles represent confirmatory 

information (which is consistent with participants’ initial belief), and negative review 

titles represent disconfirmatory information. There are 4 possibilities with regard to the 

number of positive and negative review titles that a participant could select – 3 positive 

titles, 2 positive and 1 negative titles, 1 positive and 2 negative titles, and 3 negative 

titles. We measured the direction of selective exposure in information seeking by 
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comparing the number of selected positive review titles with the number of selected 

negative review titles. A repeated-measures ANOVA analysis showed that participants 

preferred to read negative reviews rather than positive reviews (M = 1.83 vs. 1.17, F(1, 

34) = 7.570, p = .009), providing evidence for disconfirmation bias in the information 

seeking stage as hypothesized in H1a (see the bar chart in Figure 3-3).  

Next, we examined the direction of selective exposure when consumers evaluate 

the helpfulness of reviews after reading their content. For this analysis, we retained 29 

(out of 35) participants who read both positive and negative reviews (i.e., 2 positive and 1 

negative reviews, or 1 positive and 2 negative reviews) because a within-subject 

comparison is only plausible in such cases. A repeated-measures ANOVA analysis 

showed that positive reviews were perceived to be more helpful than negative reviews (M 

= 7.28 vs. 5.69, F(1, 28) = 17.004, p < .001), providing evidence for confirmation bias in 

the information evaluation stage as hypothesized in H2 (see the solid line in Figure 3-3). 
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Figure 3-3 Results of Confirmation and Disconfirmation Biases in Study 1. 

 

3.3.4 Discussion   

In this study, we conducted an experiment to test the direction of selective 

exposure in the two stages of information seeking and evaluation when consumers have 

positive initial beliefs about a product. We found evidence suggesting that consumers 

seek and prefer to read disconfirmatory reviews that go against their pre-existing positive 

impression of a product, but after reading the review content, they evaluate confirmatory 

reviews more favorably. These results provide initial evidences for H1a and H2.  

One notable limitation of this study is its artificiality: participants were asked to 

select from two product options with one being clearly superior to the other (4-star vs. 2-

star on average). Because it is not common for a product to have a 2-star average rating, 

participants would almost certainly purchase the option with the 4-star average rating (if 
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no other options are available) and develop very strong positive belief toward this 

superior option. It will be interesting to explore whether differential selective exposure 

observed in this study could be replicated in a more realistic scenario where the positive 

initial beliefs of participants was manipulated more subtly. 

3.4 Study 2  

The primary purpose of Study 2 was to replicate the main findings of Study 1 in a 

more realistic scenario. This study followed the similar procedure as in Study 1, except 

that we kept the average rating identical between the two product options, but varied the 

number of reviews. Multiple products with similar average ratings but differing number 

of reviews are more likely to happen in real-life shopping scenarios. 

3.4.1 Procedure 

39 undergraduate students took part in this study for extra credit. The cover story 

and procedure were similar to those of Study 1, with one major exception. We 

constructed rating profiles of two product options with the same (4-star) average rating 

and the same price, but they differed in the number of reviews – one has 15 reviews and 

the other has 1730 reviews. After observing rating profiles of both options side by side, 

subjects were asked about their initial beliefs and then asked to select 3 out of 6 review 

titles of the somewhat superior product option (with 1730 reviews). An example of rating 

profiles is presented in Figure 3-4. The rest of the procedure was identical to that of 

Study 1. See Appendix F for detailed instructions and measures. 
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Figure 3-4 Rating Profile Stimuli. 

 

3.4.2 Results 

First, we investigated the direction of selective exposure when consumers with 

positive initial beliefs seek more information of the superior product option. We 

compared the number of selected positive review titles with the number of selected 

negative review titles in a repeated-measures ANOVA analysis. Results showed that 

subjects preferred to read negative reviews rather than positive reviews (M = 1.85 vs. 

1.15, F(1, 38) = 9.308, p = .004), providing evidence for H1a (see the bar charts in Figure 

3-5).  

Next, we explored selective exposure during consumers’ information evaluation 

stage. As in Study 1, we used only 32 (out of 39) subjects who selected both positive and 

negative review titles. A repeated-measures ANOVA analysis revealed that positive 

reviews were perceived to be more helpful than negative reviews (M = 6.58 vs. 5.13, F(1, 

31) = 7.591, p = .010), providing support for H2 (see the solid line in Figure 3-5). 
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Figure 3-5 Results of Confirmation and Disconfirmation Biases in Study 2. 

3.4.3 Discussion 

In Study 2, we replicated the findings of the first study by utilizing a more 

realistic scenario and more subtle manipulation of consumers’ positive initial beliefs. In 

line with H1a and H2, we found consistent evidence that with positive initial beliefs, 

consumers prefer to read disconfirmatory reviews in the information seeking stage, but 

they perceive confirmatory reviews to be more helpful in the information evaluation 

stage. 

In both studies, we fixed consumers’ initial beliefs toward a product at a positive 

level, because consumers are more likely to consult reviews of products that are in their 

consideration set and thus more likely to be purchased. However, such a design precludes 

us from testing H1b, a theoretically important condition in which consumers with 

negative initial impressions on a product seek and evaluate reviews of the product. 
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Therefore, we designed the final study to address this limitation and extend previous 

findings. 

3.5 Study 3 

In Study 3, we manipulated consumers’ initial beliefs at two levels (positive and 

negative) and examined their selective exposure during both information seeking and 

information evaluation stages.  

3.5.1 Procedure 

103 undergraduate students from a southern U.S. university participated in this 

study for extra credit. The cover story and procedure were similar to those of Study 1, 

with one major exception: after observing rating profiles of two product options (2-star 

and 4-star on average) side by side and answering questions about their initial belief 

towards each product, they were told that the product on the left appeared first in their 

search result and caught their attention first, promoting them to check out its reviews 

first. Because we randomized the location of 2-star vs. 4-star product options, a half of 

the subjects were assigned to the negative valence condition and asked to seek out and 

evaluate reviews of the 2-star product while the other half were assigned to the positive 

valence condition. The rest of the procedure was identical to that of Study 1. 

3.5.2 Results 

Before further analysis, we conducted a manipulation check to ensure that our 

manipulation of initial beliefs was successful. The initial belief was measured using a 9-

point scale with three items adapted from Darke and Ritchie (2007) (see Appendix G for 
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the measure). Based on ANOVA analysis, results showed that subjects’ initial belief 

towards the 2-star product was significantly lower than that towards the 4-star product (M 

= 2.69 vs. 7.85, F(1, 101) = 418.273, p < .001). Thus, our manipulation of the valence of 

initial beliefs was deemed successful.  

First, we examined whether the direction of selective exposure depends on the 

valence of consumers’ initial beliefs toward a product when they seek more information 

about the product. We conducted a mixed ANOVA analysis, with the nature of selected 

review titles (confirmatory vs. disconfirmatory) entered as a within-subjects factor, and 

the valence of initial beliefs as a between-subjects factor. Results revealed that the 

interaction between consumers’ initial belief valence and review title nature was 

significant (F(1, 101) = 37.746, p < .001). For the positive initial beliefs condition, 

pairwise comparisons showed that participants preferred to read disconfirmatory 

(negative) reviews rather than confirmatory (positive) reviews (M = 1.86 vs. 1.14, t(50) = 

3.902, p < .001), providing consistent evidence for disconfirmation bias in the 

information seeking stage as hypothesized in H1a (see the white bar in Figure 3-6). For 

the negative initial beliefs condition, pairwise comparisons showed that participants 

preferred to read confirmatory (negative) reviews rather than disconfirmatory (positive) 

reviews (M = 1.98 vs. 1.02, t(51) = 4.766, p < .001), providing evidence for confirmation 

bias in the information seeking stage as hypothesized in H1b (see the black bar in Figure 

3-6).5  

                                                
5 As a supplementary analysis, we used the valence of the review title instead of its confirmatory (vs. 
disconfirmatory) nature as a within-subject factor, and the interaction of this factor and initial belief valence 
did not reach significance (F(1, 101) = 0.739, p = .392). Thus, consumers consistently demonstrated a 
tendency of negativity bias when they seek reviews, although this tendency is in line with our predictions in 
H1a and H1b. 
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Figure 3-6 Results of Confirmation and Disconfirmation Biases During Information 
Seeking in Study 3. 

Next, we investigated the direction of selective exposure during consumers’ 

information evaluation stage, and whether it depends on the valence of their initial 

beliefs. As in Study 1, we used only subjects who read both positive and negative reviews 

(N = 82; 39 out of 51 subjects in positive initial beliefs condition, and 43 out of 52 

subjects in negative initial beliefs condition). Results from a mixed ANOVA revealed 

that the interaction between consumers’ initial belief valence and confirmatory (vs. 

disconfirmatory) nature of reviews did not reach significance (F(1, 80) = 2.299, p = 

.133). Moreover, confirmatory reviews were rated as significantly more helpful than 

disconfirmatory reviews (M = 6.59 vs. 5.41, F(1, 80) = 12.955, p = .001), providing 

additional evidence for confirmation bias in the information evaluation stage as 

hypothesized in H2.   
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3.5.3 Discussion 

In Study 3, we replicated the findings of the first two studies and also tested the 

full set of hypotheses by varying the valence of consumers’ initial beliefs. In line with 

H1a and H1b, we found consistent evidence that consumers with positive initial beliefs 

prefer to read disconfirmatory reviews, while those with negative initial beliefs prefer to 

read confirmatory reviews. Interestingly, this pattern of results revealed a consistent 

tendency of consumers to look for negative reviews (negativity bias) in the information 

seeking stage. In the information evaluation stage, however, consumers perceive 

confirmatory reviews to be more helpful than disconfirmatory reviews regardless of the 

valence of their initial beliefs, supporting H2. 

3.6 General Discussion 

Drawing on motivated reasoning literature, we hypothesize that in the information 

seeking stage of consumers’ decision-making process, those with positive initial beliefs 

would be motivated primarily by accuracy and prefer to read disconfirmatory reviews, 

while those with negative initial beliefs would be motivated by defense and seek out 

confirmatory reviews instead; overall, they would demonstrate a negativity bias in 

information seeking as a result. In the information evaluation stage, we propose that the 

dominance of defense motivation would compel consumers to evaluate confirmatory 

reviews more favorably regardless of the valence of their initial beliefs. We conducted 

three experimental studies and provided converging evidence for these hypotheses. 
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3.6.1 Theoretical Implications 

Our paper makes several unique contributions to the online reviews literature. 

First, while prior research has focused mostly on factors that influence consumers’ 

evaluation of review helpfulness after they read the review content, this paper is among 

the first to explore how consumers seek reviews before they actually read any of them. 

Information seeking is a critical initial step before consumers read and evaluate any 

particular piece of information (e.g., Fischer et al. 2005; Mathieson and Wall 1982). 

Despite its importance, little research has examined this earlier stage possibly due to a 

lack of secondary data about consumers’ review seeking tendencies. Our research not 

only advanced two hypotheses regarding consumers’ selective exposure to information in 

this stage, but also utilized experimental methods and carefully pretested stimuli to 

capture consumers’ information seeking tendencies and test the hypotheses. Thus, our 

examination of consumers’ selective exposure before they read any particular reviews 

extends our understanding of their decision-making process beyond merely review 

evaluation, and opens up exciting opportunities for future research to examine 

consumers’ information seeking behavior. 

Second, this paper provides additional evidence for the important role of 

consumers’ initial beliefs, and introduces two distinct motivations (i.e., accuracy and 

defense motivations) that can give rise to either confirmation or disconfirmation bias 

under different situations. Most relevant to our research, Yin et al. (2016) demonstrated 

empirically that consumers’ initial beliefs influence their judgment of review helpfulness 

and that they evaluate confirmatory reviews more favorably than disconfirmatory reviews 

(i.e., confirmation bias). Complementing and extending this work, our research reveals 
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that consumers’ initial beliefs can also influence their review seeking tendencies. More 

importantly, we reasoned and showed that confirmation bias found in the review 

evaluation stage cannot be blindly generalized to the review seeking stage, and that 

consumers may activate distinct motivations for information searching depending on the 

valence of their initial beliefs. Specifically, when consumers develop positive initial 

beliefs toward a product, their predominate accuracy motivation (e.g., seeking the “truth” 

and being accurate) may drive them to look for disconfirmatory reviews to read (see 

Gilovich et al. 1993; Knobloch-Westerwick and Kleinman 2012), but when consumers 

form negative initial beliefs, their dominate defense motivation (e.g., defending existing 

beliefs and attitudes) may drive them to seek out confirmatory reviews to read (see 

Chaiken et al. 1989; Hart et al. 2009). In other words, both confirmation and 

disconfirmation biases can occur as consumers look for more information, and the exact 

type of biases they engage is guided by the valence of their initial beliefs and the 

corresponding motivation activated at the time. These findings reveal the importance and 

value of tapping into consumers’ fundamental motivations to understand their behavior of 

navigating the vast amount of information available from online reviews.  

Third, our results provide a possible explanation for the well-established 

negativity bias in terms of product sales, and help reconcile its contradiction with a 

recently demonstrated confirmation bias in review helpfulness evaluation. Negative 

reviews have been found to have greater influence on product sales than positive reviews 

(e.g., Basuroy et al. 2003; Cao et al. 2011; Chevalier and Mayzlin 2006). A commonly 

assumed explanation for this negativity bias is that negative reviews are perceived by 

consumers as more helpful than positive reviews. However, Yin et al. (2016) provided 



 95 

empirical evidence for a confirmation bias in review evaluation; because the average 

rating of most products is positive, consumers have been found to evaluate positive 

reviews (that confirm their positive initial beliefs) more favorably in most cases. Our 

proposed theoretical framework and findings provide a possible answer to this puzzle. 

Essentially, consumers engage in both information seeking and information evaluation 

before they make a purchase decision; thus, the negativity bias universally observed at 

the product level could be caused by a greater value assigned to negative reviews, or a 

greater exposure of negative reviews than positive reviews. Our examination revealed a 

consistent tendency of consumers to search for negative reviews, no matter whether they 

have formed a positive or negative initial impression of the product. Therefore, negativity 

bias might arise because negative reviews get more exposure and are consulted by more 

consumers, not because negative reviews are perceived more diagnostic by consumers. 

Finally, our paper provides the first experimental evidence for consumers’ 

confirmation bias when they read and evaluate online reviews. Yin et al. (2016) utilized a 

panel data set of app reviews from Apple’s App Store, and found that consumers 

demonstrate a tendency to evaluate confirmatory reviews more favorably than 

disconfirmatory reviews. However, the archival nature of their data set precludes them 

from making any causal claims about the presence of confirmation bias. Answering their 

call for “laboratory experiments [that] could be an alternative method to answer these 

questions”, our research not only replicates their findings, but also provides the first 

causal evidence for the existence of confirmation bias in review evaluation. 
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3.6.2 Practical Implications 

Our findings also offer a number of practical implications for product 

manufacturers and review platforms. First, when product manufacturers establish their 

priority and strategies of dealing with the tremendous amount of online reviews (e.g., 

responding to reviewer comments), they should take into account the number of 

consumers who are likely to be exposed to a review (and thus influenced by the review) 

in addition to the review’s perceived helpfulness. If a product’s average rating is positive, 

then negative reviews of the product would be discounted as unhelpful because negative 

information contradicts consumers’ initial beliefs formed on the basis of the average 

rating. As a result, such negative reviews are less likely than positive reviews to get into 

the list of “most helpful” reviews or be prominently displayed on the product page, and a 

rational product manufacturer may disregard such reviews and focus their attention and 

resources on the most helpful ones. However, our findings suggest that this strategy 

might be misguided, because negative reviews in this case contradict consumers’ positive 

initial beliefs and should get more exposure (i.e., being sought after and read by more 

consumers; see H1a). In addition, dealing with negative reviews proactively is an 

unequivocally superior strategy only when a product’s average rating is negative, because 

negative reviews are both sought after (confirming consumers’ negative initial beliefs as 

hypothesized in H1b) and rated more helpful (see H2) in this situation. Therefore, when 

product manufacturers prioritize their efforts in dealing with distinct types of reviews, 

they should take a more balanced view, considering both the perceived value of a review 

and the number of prospective consumers likely to be exposed to the review. 
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Second, review platforms such as Amazon may need to reconsider the 

effectiveness of highlighting the most helpful reviews, and balance consumers’ diverse 

interests at different stages of their decision-making process. Highlighting the reviews 

rated by others as helpful might bring more confirmatory reviews to the forefront, as one 

reason behind such helpful reviews is that they are in line with consumers’ initial beliefs 

formed on the basis of the product’s average rating and other rating statistics. However, 

our findings suggest that the review helpfulness metric might not be the only factor that 

review platforms should incorporate to highlight and sort product reviews. Instead, 

negative reviews are what consumers actively look for regardless of the valence of their 

initial beliefs. Although listing the most helpful reviews by default is an intuitive and 

efficient strategy for review platforms to implement, this strategy neglects the potential of 

negative reviews to be sought after by more consumers and exert greater impact on 

product sales. Note that Amazon does provide one “top positive review” and one “top 

critical review” after consumers click on “see all verified purchase reviews” at the end of 

the most helpful reviews on the product page. Nevertheless, our findings suggest that 

displaying negative reviews more prominently along with most helpful reviews may help 

consumers the most as they navigate the complex process of making a purchase decision. 

3.6.3 Limitations and Future Research 

Our paper also has a few limitations for future examination. First, we fixed the 

average rating of the treatment product to be 2 or 4 stars in three studies, because our 

primary interest is the valance (positive or negative) of consumers’ initial beliefs. 

However, this design precludes us from examining situations where consumers have 

neutral or mixed initial beliefs about a product, such as when the product’s average rating 
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is 3 stars or if reviewers have very divergent opinions (characterized by high dispersion 

of ratings). It would be interesting to investigate whether consumers are still selective in 

seeking and judging positive versus negative information when they have neutral or 

mixed initial impressions on a product. In addition, consumers’ confidence in their initial 

beliefs may influence the strength of their accuracy versus defense motivations when 

searching for and evaluating reviews. Future research is needed to answer these 

intriguing questions.  

Second, although our theoretical framework built on the two-stage decision-

making process of consumers provides a plausible explanation for the negativity bias at 

the product level, other possibilities exist that warrant further investigation. For example, 

one possibility is that helpful reviews may not always be persuasive, and that consumers’ 

attitude toward a product might be “swayed” by particular characteristics of the reviews 

even when those reviews are deemed unhelpful (see Liu and Karahanna 2017). Given the 

lack of research exploring the association of review helpfulness with consumer attitude 

and decision-making, this is a fertile area that is worth pursuing. 

Finally, our findings provided evidence for the presence of both confirmation and 

disconfirmation biases during consumers’ decision-making process in the context of 

product reviews. Although our theoretical framework could apply to the general decision-

making process of consumers, future work is necessary to test the external validity of our 

findings in other contexts such as other types of online reviews (e.g., retailer reviews) and 

other settings such as political voting. 
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3.7 Conclusion 

In keeping with recent research emphasizing the role of consumers’ initial beliefs 

in their judgment of online reviews, we examine consumers’ tendency to prefer 

confirmatory information or disconfirmation information in both stages of review seeking 

and review evaluation during the decision-making process. Drawing on the motivated 

reasoning literature, we propose that in the information seeking stage, consumers with 

positive initial beliefs are more likely to search for disconfirmatory (negative) reviews to 

read, while consumers with negative initial beliefs are more likely to seek out 

confirmatory (negative) reviews; in the information evaluation stage, consumers 

generally evaluate confirmatory reviews to be more helpful. Through three experiments, 

we find converging evidence for our hypotheses. These findings highlight the critical role 

of consumers’ initial beliefs and their distinct motivations in the decision-making 

process. 
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CHAPTER 4. ANCHORING OR SWAYING? THE IMPACT OF 

OVERALL AVERAGE RATING VS. MOST ACCESSIBLE 

REVIEWS IN ONLINE WORD-OF-MOUTH 

4.1 Introduction 

Online reviews and ratings play an increasingly important role in consumers’ 

decision-making process. Many online retailers and review platforms allow consumers to 

share their experiences with and opinions of a product in text reviews and to assign a rating 

(typically 1 to 5 stars) to the product. A higher rating indicates a more positive evaluation 

of the product. In order to help prospective consumers easily gauge product quality, 

retailers and review platforms commonly display the product’s overall average rating along 

with other summarized rating statistics (e.g. the total number of ratings, the distribution of 

ratings) in more prominent places than individual reviews. Prior research found that 

aggregated rating statistics and individual reviews can each impact consumers’ decision-

making (e.g., Chevalier and Mayzlin 2006; Mudambi and Schuff 2010). 

An implicit assumption among researchers and practitioners is that a product’s 

overall average rating and other summary rating statistics matter more than individual 

reviews for predicting product sales. For example, large-scale meta-analyses of empirical 

evidence on determinants of product sales focused on the role of aggregated rating statistics 

rather than individual reviews (see Babić Rosario et al. 2016; Floyd et al. 2014). In practice, 

most online retailers and review sites display these aggregated rating statistics not only at 

the top of product review pages, but also at more prominent places (such as product listing 



 101 

pages) where no individual reviews are visible. In particular, the overall average rating is 

the most important cue for consumers to infer the quality of a product (De Langhe et al. 

2015), because it is what consumers see first to form an initial impression of the product 

(Yin et al. 2016). Further, the overall average rating incorporates historical information 

from all the posted reviews and is therefore a more comprehensive measure of product 

quality than individual reviews. This view is also in line with the anchoring effect, such 

that the average product rating can act as an anchor—a salient, initially presented value—

before consumers make necessary adjustments based on individual reviews, and their final 

judgments would be close to the anchor (see Tversky and Kahneman 1974). Thus, this 

view predicts that the overall average rating of products is the primary driver of consumers’ 

purchase decisions. 

However, individual reviews can also affect consumers’ purchase decisions. In 

addition to seeing aggregated rating statistics, consumers also consult individual reviews 

during the decision-making process. Prior literature studying individual reviews has 

examined the influence of rating and review text characteristics on the helpfulness of 

reviews because separating helpful from unhelpful reviews has both theoretical and 

practical implications (e.g., Mudambi and Schuff 2010; Yin et al. 2017; Yin et al. 2016). 

However, very few studies have connected individual reviews to consumers’ intention to 

purchase the product or product sales (as an exception, see Shoham et al. 2017). 

In addition, no research to our knowledge has directly compared the impact of 

aggregated rating statistics (derived from all historical ratings) with that of the most 

accessible individual reviews (those that appear on the first page of reviews) on product 

sales. In this paper, we revisit the commonly accepted, implicit assumption that a product’s 
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average rating matters more than individual reviews for product sales, and we explore 

whether and when consumers rely more on individual reviews in decision making. If 

individual reviews can easily sway product sales, then the current practice of review 

platforms, product manufacturers and retailers of highlighting the product’s overall 

average rating and other summary rating statistics might not be impactful. 

Drawing on the heuristics-and-biases literature (Tversky and Kahneman 1974), we 

propose two competing hypotheses on the relative impacts of a product’s overall average 

rating and its most accessible reviews on consumers’ purchase intention and product sales. 

On one hand, the overall average rating may matter more than individual reviews (namely 

the anchoring effect) because the product’s average rating can serve as a salient anchor and 

bias subsequent consumer decision making toward the anchor. On the other hand, the 

average rating of the most accessible reviews may better predict product sales (namely the 

swaying effect) because prominently displayed individual reviews are more cognitively 

accessible (and thus more influential) for consumers. In addition, building on the 

metacognition literature (Smith and Swinyard 1988), we posit that a product’s rating 

dispersion that shapes consumers’ confidence in their initial beliefs about the product (Yin 

et al. 2016) can moderate the likelihood of anchoring and swaying effects. Utilizing two 

carefully designed experiments and an archival panel dataset collected daily from Apple’s 

App Store over a two-month period, we find evidence supporting an overall swaying 

(versus anchoring) effect and the moderating role of products’ rating dispersion. 

Our study has a number of unique theoretical contributions. First, we challenge the 

widely accepted assumption that a product’s overall average rating is the primary source 

of input in consumer decision making. Among the first attempts to compare the effects of 
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overall average rating and easily accessible individual reviews, this paper provides both 

experimental Online reviews and ratings play an increasingly important role in consumers’ 

decision-making process. Many online retailers and review platforms allow consumers to 

share their experiences with and opinions of a product in text reviews and to assign a rating 

(typically 1 to 5 stars) to the product. A higher rating indicates a more positive evaluation 

of the product. In order to help prospective consumers easily gauge product quality, 

retailers and review platforms commonly display the product’s overall average rating along 

with other summarized rating statistics (e.g. the total number of ratings, the distribution of 

ratings) in more prominent places than individual reviews. Prior research found that 

aggregated rating statistics and individual reviews can each impact consumers’ decision-

making (e.g., Chevalier and Mayzlin 2006; Mudambi and Schuff 2010). 

An implicit assumption among researchers and practitioners is that a product’s 

overall average rating and other summary rating statistics matter more than individual 

reviews for predicting product sales. For example, large-scale meta-analyses of empirical 

evidence on determinants of product sales focused on the role of aggregated rating 

statistics rather than individual reviews (see Babić Rosario et al. 2016; Floyd et al. 2014). 

In practice, most online retailers and review sites display these aggregated rating statistics 

not only at the top of product review pages, but also at more prominent places (such as 

product listing pages) where no individual reviews are visible. In particular, the overall 

average rating is the most important cue for consumers to infer the quality of a product 

(De Langhe et al. 2015), because it is what consumers see first to form an initial 

impression of the product (Yin et al. 2016). Further, the overall average rating 

incorporates historical information from all the posted reviews and is therefore a more 
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comprehensive measure of product quality than individual reviews. This view is also in 

line with the anchoring effect, such that the average product rating can act as an anchor—

a salient, initially presented value—before consumers make necessary adjustments based 

on individual reviews, and their final judgments would be close to the anchor (see 

Tversky and Kahneman 1974). Thus, this view predicts that the overall average rating of 

products is the primary driver of consumers’ purchase decisions. 

However, individual reviews can also affect consumers’ purchase decisions. In 

addition to seeing aggregated rating statistics, consumers also consult individual reviews 

during the decision-making process. Prior literature studying individual reviews has 

examined the influence of rating and review text characteristics on the helpfulness of 

reviews because separating helpful from unhelpful reviews has both theoretical and 

practical implications (e.g., Mudambi and Schuff 2010; Yin et al. 2017; Yin et al. 2016). 

However, very few studies have connected individual reviews to consumers’ intention to 

purchase the product or product sales (as an exception, see Shoham et al. 2017). 

In addition, no research to our knowledge has directly compared the impact of 

aggregated rating statistics (derived from all historical ratings) with that of the most 

accessible individual reviews (those that appear on the first page of reviews) on product 

sales. In this paper, we revisit the commonly accepted, implicit assumption that a 

product’s average rating matters more than individual reviews for product sales, and we 

explore whether and when consumers rely more on individual reviews in decision 

making. If individual reviews can easily sway product sales, then the current practice of 

review platforms, product manufacturers and retailers of highlighting the product’s 

overall average rating and other summary rating statistics might not be impactful. 
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Drawing on the heuristics-and-biases literature (Tversky and Kahneman 1974), 

we propose two competing hypotheses on the relative impacts of a product’s overall 

average rating and its most accessible reviews on consumers’ purchase intention and 

product sales. On one hand, the overall average rating may matter more than individual 

reviews (namely the anchoring effect) because the product’s average rating can serve as a 

salient anchor and bias subsequent consumer decision making toward the anchor. On the 

other hand, the average rating of the most accessible reviews may better predict product 

sales (namely the swaying effect) because prominently displayed individual reviews are 

more cognitively accessible (and thus more influential) for consumers. In addition, 

building on the metacognition literature (Smith and Swinyard 1988), we posit that a 

product’s rating dispersion that shapes consumers’ confidence in their initial beliefs about 

the product (Yin et al. 2016) can moderate the likelihood of anchoring and swaying 

effects. Utilizing two carefully designed experiments and an archival panel dataset 

collected daily from Apple’s App Store over a two-month period, we find evidence 

supporting an overall swaying (versus anchoring) effect and the moderating role of 

products’ rating dispersion. 

Our study has a number of unique theoretical contributions. First, we challenge 

the widely accepted assumption that a product’s overall average rating is the primary 

source of input in consumer decision making. Among the first attempts to compare the 

effects of overall average rating and easily accessible individual reviews, this paper 

provides both experimental and empirical evidence for a swaying effect—consumers’ 

intention to purchase the product and product sales can be easily swayed by the 

individual reviews that are prominently displayed and most accessible for consumers. 
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Thus, the effect of supposedly all-encompassing cues such as the overall average rating 

on product sales may have been exaggerated in earlier research. Second, our study 

illustrates the potential and value of incorporating insights from the heuristics-and-biases 

literature into consumer behavior research. Our findings provide support for the 

availability heuristic but not the anchoring heuristic, suggesting that not all heuristics are 

equally applicable in the online reviews setting. Third, we extend the concept of belief 

confidence from the metacognition literature and identify rating distribution as a possible 

boundary condition for the anchoring and swaying effects. Together, these findings offer 

critical practical implications for product manufacturers, retailers, and review platforms 

that we explore later. 

and empirical evidence for a swaying effect—consumers’ intention to purchase the 

product and product sales can be easily swayed by the individual reviews that are 

prominently displayed and most accessible for consumers. Thus, the effect of supposedly 

all-encompassing cues such as the overall average rating on product sales may have been 

exaggerated in earlier research. Second, our study illustrates the potential and value of 

incorporating insights from the heuristics-and-biases literature into consumer behavior 

research. Our findings provide support for the availability heuristic but not the anchoring 

heuristic, suggesting that not all heuristics are equally applicable in the online reviews 

setting. Third, we extend the concept of belief confidence from the metacognition literature 

and identify rating distribution as a possible boundary condition for the anchoring and 

swaying effects. Together, these findings offer critical practical implications for product 

manufacturers, retailers, and review platforms that we explore later. 
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4.2 Hypotheses and Theory Development 

With limited time and cognitive resources, consumers tend to utilize heuristics to 

navigate the vast amount of review information and to make decisions efficiently. People 

are generally “economy-minded” given their limited cognitive capacity, and they wish to 

achieve their goals in the most efficient ways possible with the least amount of effort 

(Chaiken 1980; Fiske and Taylor 1991). As a result, people generally prefer to use 

cognitive heuristics that enable them to make decisions efficiently. Heuristics are mental 

shortcuts or rules of thumb that most people rely on to reduce their effort and arrive at 

satisfactory decisions (Simon 1990). Although heuristics can be seen as adaptive, 

functional and even rational (Gigerenzer and Todd 1999), they can also lead to judgment 

biases and fallacies under certain situations. In particular, we focus on two of the primary 

heuristics from the heuristics-and-biases literature, the anchoring and availability heuristics 

(Tversky and Kahneman 1974). In addition, we propose a boundary condition for the effect 

of these two heuristics on consumers’ decisions based on the notion of belief confidence 

(Smith and Swinyard 1988).  

4.2.1 Anchoring Heuristic and Anchoring Effect 

Anchoring heuristic is a robust and ubiquitous phenomenon in judgment and 

decision making (see Furnham and Boo 2011 for a comprehensive review). This heuristic 

suggests that people form judgments by first anchoring to a salient, initially presented 

value and then adjusting their evaluations from this starting point; as a result, the final 

judgments tend to be biased towards (or closer to) the anchor (Tversky and Kahneman 

1974). This effect has been repeatedly and reliably demonstrated in various contexts, 
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including valuation and purchasing decisions (Ariely et al. 2003; Mussweiler et al. 2000; 

Wansink et al. 1998).  

The dominant explanation for the anchoring effect is confirmatory hypothesis 

testing. This explanation argues that decision makers consider the initially presented 

anchor as a plausible value or hypothesis to be tested out (Strack and Mussweiler 1997). 

To increase the credibility of a hypothesis and defend their initial beliefs, people have a 

common tendency to search for information that confirms their first impression or 

hypothesis (Nickerson 1998). Their preference for such anchor-consistent information 

will increase the validity and dependence of the anchor value, which in turn leads the 

final judgment to be closer to the anchor (Mussweiler and Strack 1999). This view has 

been empirically supported by numerous studies that vary external anchors given by the 

researchers (e.g., Chapman and Johnson 1999; Mussweiler and Strack 2001; Wegener et 

al. 2010). For instance, the anchoring effect was observed when participants in an 

experiment were asked to decide a minimum selling price for a lottery; the selling price 

was influenced by a random anchor derived from their social security number and 

provided to the decision makers (Chapman and Johnson 1999). In addition, the anchoring 

effect has also been demonstrated when the anchors are integral to the decision-making 

context and socially derived, such as the consensus or average value of others’ decision 

making that is publicly available and relevant (Meub and Proeger 2015; Phillips and 

Menkhaus 2010). For example, in an estimation task, participants were asked to predict 

future values of a simple formula; they were provided with the estimations from all other 

participants, and their predications were biased toward this socially derived anchor 

(Meub and Proeger 2015).  
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In our context, a product’s overall average rating consolidated from all the 

historical opinions from its prior customers serves as a salient anchor for prospective 

consumers (Sun 2012). This aggregated, product-level information cue is often among 

the first that consumers see on review websites about a product. In Apple’s App Store, 

for example, when consumers browse the top-ranking charts or search for apps, the title 

of each app in the list is displayed along with its overall average rating. Within a 

particular app, the overall average rating of the app is presented twice—at the top and 

bottom of the description section—before consumers can scroll to read individual 

reviews. The overall average rating of a product is the primary source of input for 

consumers to form their initial beliefs about the product’s quality (De Langhe et al. 

2015). Extending the reasoning of anchoring heuristic to our context, after consumers 

form initial beliefs based on the anchor—overall average rating, they should favor 

anchor-consistent information to support and defend their initial evaluations of the 

product. Supporting this confirmatory hypothesis testing explanation of the anchoring 

effect, recent investigations into the impact of a product’s overall average rating (as a 

salient anchor) also provided empirical evidence for a confirmation bias—consumers 

evaluate confirmatory reviews in line with the anchor more favorably (Baek et al. 2015; 

Yin et al. 2016). The greater perceived value of reviews confirming the anchor increases 

the likelihood that consumers’ intention to purchase the product will be determined more 

by the anchor than by individual reviews. Taken together, we propose the first hypothesis 

below. 

Hypothesis 1a. The overall average rating of a product has an anchoring effect; 

that is, consumers’ intention to purchase the product is influenced more by the product’s 
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overall average rating that incorporates information from all historical reviews than by 

the average rating of the few reviews that consumers observe. 

4.2.2 Availability Heuristic and Swaying Effect 

In contrast to the anchoring heuristic, the availability heuristic offers a different 

viewpoint and predicts the opposite to Hypothesis 1a. As another prominent heuristic 

from the heuristics-and-biases literature, availability heuristic states that decision makers 

rely on accessible instances or immediate examples of a target object that easily come to 

mind as the basis for their decision making (Tversky and Kahneman 1973). Decision 

makers estimate the probability of a target object by assessing its accessibility because of 

their natural co-occurrences (e.g., more frequent examples are recalled better and faster 

than less frequent examples, and more likely instances are easier to imagine than unlikely 

instances) (Tversky and Kahneman 1973). Based on the “ease of retrieval” explanation, 

people often use the ease with which examples can be brought to mind to infer the 

importance, frequency, and typicality of such examples (Schwarz et al. 1991). As a result, 

decision makers’ judgments are biased towards easy-to-retrieve and accessible instances. 

While a variety of factors can contribute to the availability or accessibility of 

information, vividness is considered the most important factor (Nisbett and Ross 1980). 

Vividness of a piece of information is defined as the extent to which that information is 

concrete and image provoking (Nisbett and Ross 1980). Experimental studies examining 

vividness has manipulated this factor through narrative information (such as verbal 

descriptions) versus statistical information (such as summarized statistics) (e.g., Keller 

and Block 1997). For instance, in a study manipulating the vividness of the product 



 111 

depiction through narrative versus statistical information, participants were presented 

with easy-to-imagine verbal product descriptions or summarized numerical ratings 

(Petrova and Cialdini 2005). Because narrative information is easier to imagine, visualize 

and recall than statistical, numerical information, the former comes to mind more easily 

and affects decisions to a greater extent than the latter (Petrova and Cialdini 2005). 

Because of this availability heuristic, consumers in our context may rely more on 

individual reviews they observe that are more concrete and vivid than a product’s overall 

average rating. An individual review contains detailed, concrete experiences and opinions 

from a previous consumer, while the overall average rating is a consensus evaluation 

abstracted from all prior reviews of the product. Because individual reviews are more 

concrete and accessible than the overall average rating, the former should be easier to 

recall than the latter when consumers make purchase decisions. Based on the availability 

heuristic and “ease of retrieval” explanation, individual reviews should be perceived as 

more important and more typical of a likely consumption experience with the product. As 

a result, individual reviews should play a greater role in consumers’ purchase decision. 

Thus, we propose the following competing hypothesis.  

Hypothesis 1b. Individual reviews of a product have a swaying effect; that is, 

consumers’ intention to purchase the product is influenced more by the average rating of 

the few reviews that consumers observe than by the product’s overall average rating that 

incorporates information from all historical reviews. 
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4.2.3 Boundary Condition: Confidence in Initial Beliefs 

The likelihood and extent of anchoring versus swaying effects proposed in H1a 

and H1b may depend on consumers’ confidence in their initial beliefs about the product. 

A product’s overall average rating incorporates the evaluations from all previous 

customers, and consumers rely on this signal to form their initial beliefs about the quality 

of the product (De Langhe et al. 2015). In addition, consumers may have different levels 

of confidence in their initial beliefs (Petty et al. 2007), and the distribution of a product’s 

ratings can shape consumers’ confidence in their beliefs (Yin et al. 2016). Confidence in 

initial beliefs (or belief confidence for short) refers to consumers’ perceived confidence 

and certainty with which they consider their initial beliefs to be correct (Smith and 

Swinyard 1988). Confidence is a fundamental dimension of metacognition (or secondary 

cognition) because it involves second-order thoughts (e.g., is my evaluation accurate or 

valid?) about first-order thoughts (e.g., how positive or negative is my evaluation toward 

the product?) (Petty et al. 2007). Metacognition can strengthen or weaken first-order 

thoughts, but the online word-of-mouth literature has just started investigating its role in 

consumer judgment and decision making (Yin et al. 2016).  

We first propose that consumers’ confidence in initial beliefs could influence the 

likelihood and extent of the anchoring effect. As we argued earlier, the anchoring effect 

arises because the anchor (i.e., a product’s overall average rating) shapes consumers’ 

initial beliefs about the product (Sun 2012) and that consumers prefer individual reviews 

confirming these initial beliefs. When consumers are more confident and certain about 

their initial beliefs, they should perceive the anchor to be more accurate and dependable. 

As suggested by the anchoring heuristic, after consumers form their initial beliefs based 
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on the anchor, they may adjust their evaluations based on new information (Tversky and 

Kahneman 1974). However, this adjustment is less likely and tends to be smaller when 

consumers have higher confidence in the anchor and deem the anchor to be more 

dependable than new information (Mussweiler and Strack 1999; Mussweiler and Strack 

2000). As a result, consumers’ final decisions should be closer to the anchor (i.e., 

stronger anchoring effect) when they are more confident about their initial beliefs. 

On review sites, the distribution of ratings is a prominent signal that can inform 

consumers about the accuracy and reliability of the overall average rating, and thus can 

influence the anchoring effect. After forming their initial beliefs about a product based on 

its overall average rating, consumers can easily validate the accuracy of their initial 

beliefs by consulting the dispersion of rating distributions. Specifically, low dispersion 

indicates a high level of consensus that the opinions from prior customers are highly 

consistent with each other, whereas high dispersion indicates low consensus (Moe and 

Trusov 2011). In addition, lower dispersion can increase consumers’ confidence and 

certainty in their initial beliefs because it indicates that the initial belief based on the 

anchor is more accurate and reflective of prior customers’ opinions (Petrocelli et al. 

2007a; Yin et al. 2016). Following earlier reasoning, consumers in this situation are less 

likely to make adjustments based on new information provided in individual reviews. 

Therefore, their final decisions are less likely to depart from the anchor, and we propose 

the second hypothesis below. 

Hypothesis 2: The anchoring effect (i.e., influence of a product’s overall average 

rating) is stronger for products that have a lower rating dispersion.  
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In addition, the likelihood and extent of the swaying effect may also depend on 

consumers’ confidence in their initial beliefs. As we discussed earlier, the swaying effect 

could be activated because vivid and concrete individual reviews are easier to retrieve 

and that consumers consider these easy-to-imagine reviews to be more important when 

making decisions (Schwarz et al. 1991). When consumers are less confident and certain 

about their initial beliefs, they should look for and rely more on the new information to 

reduce uncertainty (e.g., Bauer 1967; Elliot 1999). As they pay more attention to the new 

information provided in individual reviews, the swaying effect should be stronger 

because consumers are more likely to consider vivid and concrete verbal descriptions 

from individual reviews (compared with a product’s overall average rating) and deem 

such information as more important in this situation. 

On review sites, the distribution of ratings can change the swaying effect by 

changing consumers’ confidence in their initial beliefs. Because high dispersion indicates 

low consensus among prior customers (Moe and Trusov 2011), consumers are less 

confident in the accuracy of a product’s overall average rating, and they pay more 

attention to individual reviews instead. Following earlier arguments, consumers in this 

situation are more likely to recall vivid and concrete information from individual reviews 

when they make purchase decisions, resulting in a stronger swaying effect. Taken 

together, we propose the third hypothesis below. 
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Hypothesis 3: The swaying effect (i.e., influence of the average rating of the few 

reviews that consumers observe) is stronger for products that have a higher rating 

dispersion.  

To test these hypotheses, we conducted three studies using experimental and 

econometrics methods. In Study 1, we conducted an experiment to explore the existence 

of anchoring versus swaying effects, and directly manipulated the overall average rating 

of two products and their most recent reviews. Study 2 extended our manipulation to the 

dispersion of rating distributions and explored the boundary condition of the main finding 

in Study 1. In Study 3, we utilized a unique panel dataset collected daily from Apples’ 

App Store over a two-month period and replicated the findings of the two earlier studies.  

4.3 Study 1  

In the first study, we designed an experiment to test the competing hypotheses. 

Specifically, in a hypothetical online decision-making task, participants read the rating 

profiles (i.e., summary statistics of user ratings) and the 3 most recent individual reviews 

of two products, and then make purchase decisions between the two products. We varied 

the overall average rating (4 stars vs. 4.5 stars) and the ratings of the individual reviews 

(slightly positive vs. slightly negative) in such a way that one product would be superior 

based on overall average rating while the other product would be superior based on 

individual reviews. Consumers’ purchase intentions and choice between the two products 

would indicate the likelihood and extent of anchoring vs. swaying effects.  
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4.3.1 Stimulus Materials 

We used the digital camera as our context because it is a familiar product for most 

people. A digital camera is a camera that captures and stores photographic images in 

digital memory. To vary the valence of 3 individual reviews of each product, we 

developed 3 sets of treatment reviews (with a positive version and a negative version in 

each set) for each of the two products. To remove possible confounds, we also conducted 

a pretest to ensure that two versions within each review set are equivalent in extremity, 

and that different review sets are equivalent with regard to information quantity, 

concreteness, extremity, helpfulness, emotional intensity, realism, and reading difficulty.  

We started with three common camera features—ease of use, LCD, and image 

stabilization—and then wrote 4 sets of individual reviews for each feature by consulting 

actual camera reviews from Amazon. Within each review set, we first prepared a positive 

version, and then constructed a corresponding negative version by adding negations and 

using antonyms while holding the substantial content identical. Because we also kept the 

number of words in each review at around 25, the only difference between the positive 

and negative versions within each set is the valence.  

In a pretest, we recruited 55 participants from Amazon Mechanical Turk 

(MTurk), and asked each participant to read and evaluate 12 reviews, one review at a 

time. We randomly assigned them to read one version (either positive or negative) of the 

reviews in each review set. After reading each review, we asked each participant to report 

their evaluations of the review’s 1) extremity (e.g., “not at all positive / very positive”), 

2) information quantity (e.g., “contains very little information / contains a great deal of 
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information”), 3) concreteness (e.g., “not at all concrete / very concrete”), 4) helpfulness 

(e.g., “not at all helpful / very helpful”), 5) emotional intensity (e.g., “contains little 

emotion / contains a great deal of emotion”), 6) realism (e.g., “not at all realistic / very 

realistic”), and 7) reading difficulty (e.g., “very hard to read / very easy to read”). Each 

variable was measured by two items adapted from prior literature and along a 9-point 

scale (see Appendix H for all the measures and their sources). We next conducted 

independent-samples t-tests of extremity between the positive and negative versions in 

each review set and paired-samples t-tests of all other variables (e.g., information 

quantity, concreteness, extremity, etc.) across different review sets. Based on the pretest 

results, we selected 3 sets of reviews for each of the two treatment products that satisfy 

our criteria (see Table 4-1): each review set describes a different feature; comparisons in 

extremity of the positive and negative versions within each set yielded a t-value of at 

most 1.589 with a p-value of at least 0.118; comparisons in all other relevant variables of 

all the positive (negative) versions across different review sets yielded a t-value of at 

most 1.344 (1.705) with a p-value of at least 0.191 (0.100). Therefore, the 3 sets of 

treatment reviews we chose for each product are not significantly different in extremity 

between two versions within each review set, or in other relevant variables (e.g., 

information quantity, concreteness, extremity, etc.) across different review sets.  
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Table 4-1 3 Sets of Reviews for Each Product. 

Set # 
Product 1 

Positive Version Negative Version 

1 

This camera is user-friendly compared 
to other entry level cameras. After just 
a few days of use, I found it really 
intuitive. 

This camera is not user-friendly 
compared to other entry level cameras. 
After just a few days of use, I found it 
really complicated. 

2 

The camera has an excellent LCD 
screen, which is large enough for most 
people. It works well in both high and 
low light conditions. 

The camera has a poor LCD screen, 
which is not large enough for most 
people. It doesn’t work well in either 
high or low light condition. 

3 

The image stabilization works as 
expected. It can correct the impact of 
minor accidental hand motion. The 
pictures taken in unsteady situations are 
clear. 

The image stabilization doesn’t work as 
expected. It fails to correct the impact of 
accidental hands motion. The pictures 
taken in unsteady situations are blurry. 

 Product 2 
 Positive Version Negative Version 

1 

Everything on this camera is easy to 
use. It’s a good choice for people who 
don't have much experience with digital 
cameras. 

Everything on this camera is hard to 
use. It’s a bad choice for people who 
don't have much experience with digital 
cameras. 

2 

The LCD screen has quick feedback. 
After I take shots, I can see the pictures 
flashed onto the LCD screen instantly. 

The LCD screen has slow feedback. 
After I take shots, I can see the pictures 
flashed onto the LCD screen after a 
while. 

3 

The image stabilization is effective. 
This feature ensures the clarity of photo 
if the camera is slightly moved when I 
take the photo. 

The image stabilization is not effective. 
This feature cannot ensure the clarity of 
photo if the camera is slightly moved 
when I take the photo. 

 

4.3.2 Procedure 

53 undergraduate students from a U.S. university took part in the experiment in 

exchange for extra credit. In the cover story, participants were asked to imagine that they 

were planning to purchase a digital camera from Amazon.com, and their search returned 

two different digital cameras with the same price of $549.99. Then they were asked to read 
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the rating profile (including the average rating and the number of ratings from prior users) 

and the 3 most recent reviews displayed on the first review page for both cameras, one 

product at a time, with the order of the two products and the order of each product’s 3 

reviews counterbalanced.  

Both cameras had accumulated hundreds of reviews, but had different average 

rating scores of 4 and 4.5 (out of 5) stars. In addition, we varied the ratings of the three 

most recent reviews in such a way that the product with a lower overall average rating 

would be superior based on individual reviews, and vice versa. Each product is better based 

on either the overall average rating or the most recent reviews, but not both; this design 

allowed us to test the likelihood and extent of anchoring versus swaying effects: if 

participants have higher intention to purchase the 4.5-star product and choose it over the 

4-star product, then their purchase decisions are influenced more by the overall average 

rating, indicating an anchoring effect; if they have higher intention to purchase the 4-star 

product (whose individual reviews are more positive) and choose it over the 4.5-star 

product, then they are swayed by individual reviews when making purchase decisions. 

Specifically, participants were presented with 2 positive and 1 negative reviews for the 4-

star product, while they were presented with 1 positive and 2 negative reviews for the 4.5-

star product. To strengthen the manipulation of the review valence, we also displayed the 

rating score (5 stars for the positive review and 1 star for the negative review) along with 

the review content.  

After observing the rating profile and reading the 3 most recent individual reviews 

of each product, participants were asked to report their intention to purchase the product 

using a 9-point scale adapted from Dodds et al. (1991) and Goldberg and Gorn (1987) (e.g., 
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“If you were thinking of buying a digital camera, how likely is it that you would buy 

Camera Model A?”). Then participants were presented with the rating profiles and 

individual reviews of two products side by side (see Figure 4-1 for a screenshot in one 

condition), with the first product they evaluated earlier appearing on the left side of the 

screen. The product on the left could have an overall average rating of either 4 or 4.5 stars 

(due to the counterbalancing of the two products’ order), thus mitigating a potential 

confound of the location effect (e.g., 4.5-star product being displayed on the left or right). 

After observing the rating profiles and individual reviews of two products, participants 

were asked to choose one camera between two options for purchase, using an 8-point scale 

(1 = “definitely choose Camera A”, 8 = “definitely choose Camera B”). We used an 8-

point scale here so that participants cannot keep a neutral stance between the two options. 

As a manipulation check, participants were also asked to recall the average rating of each 

product, and to evaluate the valence of the 3 individual reviews as a whole for each product 

(see Appendix I for all measures used in this study). 
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Figure 4-1 Rating Profiles and Individual Reviews of Two Camera Options. 

 

4.3.3 Results 

We first conducted manipulation checks for the two variables we manipulated in 

the study. Although not all participants were able to correctly recall the overall average 

rating of the two products, the mean of their recalled overall average rating of the 4-star 

product was significantly lower than that of the 4.5-star product (M = 3.84 vs. 4.05, F(1, 

49) = 4.831, p = 0.033), indicating that our manipulation of the products’ overall average 

rating was successful and in expected direction. In addition, the perceived valence of the 

most recent reviews of the 4-star product (2 positive and 1 negative reviews) was 

significantly more positive than that of the 4.5-star product (1 positive and 2 negative 

reviews) (M = 6.63 vs. 3.49, F(1, 49) = 112.520, p < 0.001), indicating that our 

manipulation of the valence of the most recent reviews was also successful. 
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To explore the relative impacts of the products’ overall average rating and most 

recent reviews on consumers’ purchase intention, we conducted a repeated-measure 

ANCOVA with the two products entered as a within-subject factor and treatment order 

entered as a covariate. Consistent with a swaying effect, results revealed that participants’ 

intention to purchase the 4-star product was significantly higher than their intention to 

purchase the 4.5-star product (M = 6.15 vs. 3.59, F(1, 49) = 72.272, p < 0.001). Thus, 

among the two competing hypotheses (H1a vs. H1b), H1b is supported. 

In addition, we investigated whether the swaying effect also shaped participant 

choice. Participants provided their choice between the two product options along an 8-point 

scale (1 = “definitely choose Camera Model A,” 8 = “definitely choose Camera Model B”). 

We re-coded the choice values so that a lower value indicates participants’ preference for 

the 4.5-star product and that a higher value indicates their preference for the 4-star product. 

Then we conducted a one-sample t-test to compare the mean of participants’ choices with 

the midpoint (4.5) of the scale. Results revealed that the mean value of recoded responses 

was 6.32, which was significantly above the midpoint (t(52) = 8.970, p < 0.001). Thus, 

participants preferred to choose the 4-star product compared with the 4.5-star product, 

providing additional evidence for H1b and a swaying effect.  

4.3.4 Discussion 

In Study 1, we examined the likelihood of anchoring versus swaying effects by 

manipulating two products’ overall average rating and their most recent reviews. The 

results provided evidence for the swaying effect of individual reviews proposed in H1b: 
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consumers’ intention to purchase a product is influenced more by the most accessible 

reviews than by the products’ overall average rating. 

Our design in Study 1 had two notable limitations. First, we focused on testing H1a 

versus H1b, but were not able to test the moderating role of rating dispersion in Study 1. 

Second, the overall average ratings of two products utilized in this study were very positive 

(i.e., 4 and 4.5 stars), with a tiny difference of 0.5 star. Participants might be swayed by 

individual reviews because the overall average ratings we manipulated were too positive 

and differing too little (although 0.5-star difference based on hundreds of individual 

reviews is still a big difference at the product level). Therefore, we designed another 

experiment to address these limitations.  

4.4 Study 2 

In Study 2, we utilized the similar design as Study 1 with a few exceptions. First, 

we manipulated the overall average ratings of the two products to be less positive with a 

greater difference (2.5 vs. 3.5 stars). Second, we explored the boundary condition of the 

anchoring versus swaying effects by manipulating the rating dispersion between-subjects 

at two levels.  

4.4.1 Procedure and Measures  

161 undergraduate students from a U.S. university took part in this experiment in 

exchange for extra credit. This study followed the similar procedure as in Study 1, except 

that each subject was randomly assigned to the low or high rating dispersion condition. 

Those in the low rating dispersion condition saw “90% of the reviewers rated the camera 
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at 3 and 2 (4 and 3) stars” at the bottom of each product’s rating profile, while those in the 

high rating dispersion condition saw “10% of the reviewers rated the camera at 3 and 2 (4 

and 3) stars”. An example of all the information for both products in the high dispersion 

condition is presented in Figure 4-2. As a manipulation check, we also asked participants 

to report the rating dispersion of each product with two items adapted from He and Bond 

(2015). See Appendix I for all the measures used in this study. 

 

Figure 4-2 Rating Profiles and Individual Reviews of Two Camera Options (High 
Dispersion Condition). 
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4.4.2 Results 

First, we conducted manipulation checks of the overall average rating, the 

perceived valence of the most recent reviews, and the rating dispersion. Results revealed 

that the recalled overall average rating of the 2.5-star product was significantly lower than 

that of the 3.5-star product (M = 2.86 vs. 3.22, F(1, 157) = 26.142, p < 0.001), and that the 

perceived valance of 3 reviews in the “2 positive and 1 negative reviews” condition was 

significantly higher than that in the “1 positive and 2 negative reviews” condition (M = 

6.36 vs. 3.54, F(1, 157) = 415.875, p < 0.001). In addition, the perceived rating dispersion 

in the low dispersion condition was significantly lower than that in the high dispersion 

condition for the 2.5-star product (M = 4.14 vs. 5.66, F(1, 156) = 21.656, p < 0.001), and 

the same pattern applied for the 3.5-star product (M = 4.05 vs. 6.18, F(1, 156) = 42.867, p 

< 0.001). Therefore, the manipulations of all variables were deemed successful. 

Next, to explore the likelihood of anchoring versus swaying effects as well as the 

moderating role of rating dispersion, we conducted ANCOVA with participants’ intention 

to purchase the product entered as the dependent variable, the two products entered as a 

within-subject factor, rating dispersion entered as a between-subjects factor, and treatment 

order entered as a covariate. Results revealed that participants’ intention to purchase the 

2.5-star product was significantly higher than their intention to purchase the 3.5-star 

product (M = 4.60 vs. 3.91, F(1, 156) = 9.707, p = 0.002), providing additional evidence 

for the swaying effect. Therefore, H1b is supported. In addition, the interaction between 

the swaying effect of individual reviews and rating dispersion was marginally significant 

(F(1, 156) = 3.331, p = 0.070). Pairwise comparisons revealed that when the rating 

dispersion was high, participants’ intention to purchase the 2.5-star product was 
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significantly higher than their intention to purchase the 3.5-star product (M = 4.89 vs. 3.81, 

F(1, 156) = 12.280, p = 0.001). However, when the rating dispersion was low, the 

difference in purchase intention was not significant (F(1, 156) = 0.828, p = 0.364). 

Therefore, these results provided evidence for the moderating impact of rating dispersion 

on the swaying effect as we hypothesized in H3.  

In addition, we investigated the moderating role of rating dispersion when 

participants made a choice between the two product options along an 8-point scale (1 = 

“definitely choose Camera Model A,” 8 = “definitely choose Camera Model B”). 

Following the similar analysis in Study 1, we recoded participants’ choice, with a value 

above the midpoint (4.5) indicating a preference for 2.5-star product and a value below the 

midpoint indicating a preference for 3.5-star product. We conducted a one-sample t-test for 

high and low dispersion conditions respectively. When the rating dispersion was high, the 

mean value of consumers’ choice (M = 4.94) was marginally significantly above the 

midpoint (t(80) = 1.762, p = 0.082), indicating that participants preferred the 2.5-star 

product to the 3.5-star product in this condition. However, when the rating dispersion was 

low, the mean value of consumers’ choice (M = 4.21) was not significantly below the 

midpoint (t(79) = 1.090, p = 0.279). Hence, the results of one-sample t-tests provided 

additional evidence for H3. In addition, we conducted ANCOVA with consumers’ choice 

versus 4.5 (the midpoint of the scale) entered as a within-subject factor, rating dispersion 

entered as a between-subjects factor, and treatment order entered as a covariate. Results 

revealed that the interaction between the within-subject and between-subjects factors was 

significant (F(1, 156) = 3.331, p = 0.048). Pairwise comparisons of the mean value of 
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consumers’ choice versus the midpoint under low and high rating dispersion conditions 

were consistent with the results of one-sample t-tests reported earlier. 

4.4.3 Discussion 

In Study 2, we examined the likelihood of anchoring versus swaying effects as well 

as the moderating role of the rating dispersion for products whose overall average ratings 

were closer to neutral and more different from each other. The study not only replicated 

Study 1’s findings of the swaying effect (H1b), but also provided evidence for a boundary 

condition of the swaying effect as hypothesized in H3.  

The design of the first two experiments allowed us to provide causal evidence for 

the swaying effect and its boundary condition, as we can effectively rule out potential 

confounds by directly manipulating the overall average rating and the most recent reviews 

while keeping all other variables identical. However, the experimental manipulation has 

artificial elements. For example, we manipulated rating dispersion using words (10% vs. 

90%) rather than a distribution graph commonly used in real review sites because it is 

nearly impossible to vary both the average and distribution of two products’ ratings while 

holding all other aspects of the rating graphs identical. In addition, our experiments cannot 

test the boundary condition of the anchoring effect proposed in H2, as both studies found 

an overall swaying effect. In order to address these concerns, we conducted a final study 

using actual rating and reviews collected from Apple’s App Store.  
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4.5 Study 3 

The primary goal of this study was to test our proposed hypotheses in a real-word 

setting with actual ratings and reviews of apps from Apple’s App Store. Existing users of 

an app can evaluate the app by assigning a rating on a scale of 1 to 5 stars. In addition, 

users can provide a detailed description of their experiences with the app in a text review. 

Users can also submit a rating without writing a text review. When prospective 

consumers read the text reviews of an app, they can indicate whether they find a review 

“helpful” or “not helpful” by clicking on “Yes” or “No” buttons next to the review. By 

default, the review section of an app displays 10 reviews per page, sorted by review 

helpfulness. 

4.5.1 Data 

We collected daily reviews of apps from Apple’s App Store between July 1st and 

August 31st, 2013. We targeted 538 apps that ranked in the top 100 in Apple’s App Store 

(based on downloads) at least once during June 2013. Apple classifies these apps into 21 

categories (such as games, business, finance, and news). Because the 10 reviews on the 

first review page of an app are the most accessible for prospective consumers, we 

extracted the rating and content of the first 10 reviews of each app on each day. Since we 

did not change the default sort order of reviews in our data collection, it is highly likely 

that most consumers saw the same 10 reviews of an app on the first page. For each app, 

we also tracked the following app-level data that changed over time: the overall ranking 

of the app, the average rating of the app, the total number of ratings of the app, the 

distribution of the ratings for the app (e.g., number of one-star ratings, number of two-star 
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ratings, etc.), the price of the app, whether the app released an updated version on a 

specific date, and the date when the app was first launched. Our final sample contained 

data of 482 (out of 538) apps during the study period of 62 days that had sufficient 

information to calculate the variables we describe next.  

4.5.2 Variable Definitions 

Table 4-2 shows the definitions of the variables used in the empirical analysis, 

while Tables 4-3 and 4-4 show statistics and correlations for these variables. For the 

variable definitions in Table 4-2, i indexes an app and t indexes the event time (day) 

during our study period. Our dependent variable is 𝐴𝑅𝑎𝑛𝑘&', the overall rank of app i at 

time t. It was calculated based on the number of downloads of the app and is displayed in 

the “Top Charts” list made available by Apple. We collected the overall rank of each app 

for each day in the study period from Apple’s App Store. The overall rank (𝐴𝑅𝑎𝑛𝑘&')	is a 

proxy for product sales (and an extension of consumers’ purchase intention) in the online 

app context. A smaller numeric rank indicates a greater number of downloads (product 

sales). 
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Table 4-2 Variable Definitions. 

Variable Name Operationalization 

𝐴𝑅𝑎𝑛𝑘&'  Rank of app i at time t based on the number of downloads 

𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'  Average rating of app i at time t 

𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' Average rating of the first 10 reviews of app i at time t 

𝐴𝑃𝑟𝑖𝑐𝑒&'  Price per download of app i at time t 

𝐴𝑈𝑝𝑑&'  = 1 if app i released an update (new version) at time t, 0 otherwise 

𝐴𝑅𝐶𝑜𝑢𝑛𝑡&'  Cumulative number of ratings for app i at time t 

𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&' Standard deviation of the ratings for app i at time t  

𝐴𝐷𝑎𝑦𝑠&'  Age of app i (in days) at time t 

𝑅𝐴𝐿𝑒𝑛𝑔𝑡ℎ1𝑠𝑡10&' Average number of words in the first 10 reviews of app i at time t 

 

Table 4-3 Descriptive Statistics. 

Variable N Mean Std Dev Min Max 

𝐴𝑅𝑎𝑛𝑘&'  25358 354.84 401.67 1 1500 
𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'  32065 4.18 0.61 1 5 
𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&'  30094 3.83 1.00 1 5 
𝐴𝑃𝑟𝑖𝑐𝑒&'  33356 1.23 4.36 0 69.99 
𝐴𝑈𝑝𝑑&'  33356 0.02 0.15 0 1 
𝐴𝑅𝐶𝑜𝑢𝑛𝑡&'  33356 2700 7653.04 0 104407 
𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&' 32065 1.15 0.35 0 2 
𝐴𝐷𝑎𝑦𝑠&'  33356 499.82 501.20 3 1877 
𝑅𝐴𝐿𝑒𝑛𝑔𝑡ℎ1𝑠𝑡10&'  30094 16.25 4.43 0.1 21.5 
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Table 4-4 Correlations. 

Variable  1 2 3 4 5 6 7 8 9 

1 𝐴𝑅𝑎𝑛𝑘&'  1         
2 𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'  -0.02 1        
3  𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' 0.03 0.58 1       
4 𝐴𝑃𝑟𝑖𝑐𝑒&'  0.03 0.13 0.10 1      
5 𝐴𝑈𝑝𝑑&'  -0.01 -0.03 0.01 -0.02 1     
6 𝐴𝑅𝐶𝑜𝑢𝑛𝑡&'  -0.15 0.17 -0.12 -0.05 -0.04 1    
7 𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&' 0.00 -0.79 -0.54 -0.10 0.02 -0.18 1   
8 𝐴𝐷𝑎𝑦𝑠&'  -0.25 -0.07 -0.07 0.02 -0.01 0.04 0.04 1  
9 𝑅𝐴𝐿𝑒𝑛𝑔𝑡ℎ1𝑠𝑡10&' -0.08 -0.17 -0.31 0.11 -0.09 -0.04 0.22 0.12 1 
 

Our primary independent variables are the overall average rating of an app and 

the average rating of the most accessible reviews (that appear on the first page of 

reviews). 𝐴𝑅𝑎𝑡𝑖𝑛𝑔&' is the average rating of app i at time t based on all the ratings 

provided by consumers for the latest version of the app. The App Store site displays the 

average rating of each app prominently along with other summarized statistics (such as 

the number of ratings), so we could obtain 𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'	directly from the App Store. To 

represent the average rating of the most accessible reviews, we created one variable 

𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' that is the average rating of the 10 reviews displayed on the first 

review page of app i at time t. 

Our moderator is the dispersion of the ratings, 𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&', measured by the 

population standard deviation of all the review ratings from previous users for app i at 
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time t.6 We also controlled for several app-date level variables in our analysis. 𝐴𝑃𝑟𝑖𝑐𝑒&' 

is the price of downloading app i at time t. The price of an app may change over time due 

to a promotion or other reasons, and the price could affect consumers’ download 

decisions. 𝐴𝑈𝑝𝑑&' is an indicator which equals 1 if app i released an update (new version) 

at time t, and 0 otherwise. Consumers’ intention to purchase or download an app can be 

influenced by whether the app has an updated version, because a new version often 

contains improvements and there may be promotions associated with a new version. 

𝐴𝑅𝐶𝑜𝑢𝑛𝑡&' is the cumulative number of ratings for app i at time t. The number of ratings 

of an app can affect consumers’ purchase decisions as well since it indicates the 

prominence of the app. 𝐴𝐷𝑎𝑦𝑠&' indicates the number of days at time t since the app was 

first launched. Finally, we controlled for the average number of words in the 10 reviews 

on the first review page of app i at time t through the variable 𝑅𝐴𝐿𝑒𝑛𝑔𝑡ℎ1𝑠𝑡10&'. 

4.5.3 Methods and Empirical Analysis 

We evaluated the following two fixed effects panel data models in Stata. 

Following prior literature (Chevalier and Mayzlin 2006; Forman et al. 2008), we log 

transformed the dependent variable to account for scale effects (ranks of popular apps 

may change more) and ease interpretation (the coefficients approximately indicate a 

percentage change in rank). In the models, 𝑈& is the fixed effect intercept for app i and ∈&' 

is the error term. 

                                                
6 All of the following results were consistent when we used an alternative measure of the rating dispersion, 
measured by the sample standard deviation.  



 133 

There are two main sources of endogeneity possible in our analysis. First, 

unobserved characteristics of an app (such as its quality) can affect both its sales rank 

(dependent variable) and its ratings (independent variables). Second, an app’s sales rank 

can affect how consumers rate the app (reverse causality) because consumers may rate 

popular apps more highly. Consequently, we identify the effects of 𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'	and 

𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' on our dependent variable (𝐴𝑅𝑎𝑛𝑘&') through the following 

characteristics of our model. First, time invariant and unobserved characteristics of an 

app are captured through the fixed effects intercept term in the model. Second, note that 

the forward period dependent variable (𝐴𝑅𝑎𝑛𝑘&'?@) in the two models below reduces 

identification problems associated with reverse causality between the dependent and 

independent variables. Third, we focused on apps that had a minimum number of ratings 

(e.g., 100, 150, and 200) on each day during the study period because this lower bound 

reduced multi-collinearity between the overall average rating and the average rating of 

the 10 reviews displayed in the first review page when the app has only a few reviews.7 

This ensured that the overall average rating of an app differed from the average rating of 

the 10 reviews on the first review page, making it possible to evaluate accurately the 

impact of each. Further, as a robustness check, we also restrict the analysis to those apps 

that had a variation in the average rating over time, and we explain this later in the paper. 

 

 

 

                                                
7 Results presented in the left panel of Table 4-5 are based on apps that received at least 150 ratings on any 
day. Results were consistent when the lower bound of the number of ratings was set to 100 and 200.  
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𝐿𝑛 𝐴𝑅𝑎𝑛𝑘&'?@ = 𝛽C + 𝛽@𝐴𝑃𝑟𝑖𝑐𝑒&' + 𝛽E𝐴𝑈𝑝𝑑&' 	+ 	𝛽F𝐴𝑅𝐶𝑜𝑢𝑛𝑡&' + 𝛽G𝐴𝐷𝑎𝑦𝑠&' + 𝛽H𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'	                 (1) 

+	𝛽I𝑅𝐴𝐿𝑒𝑛𝑔𝑡ℎ1𝑠𝑡10&' + 𝛽J𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' + 𝑈& + 	∈&'	   

𝐿𝑛 𝐴𝑅𝑎𝑛𝑘&'?@ = 𝛽C + 𝛽@𝐴𝑃𝑟𝑖𝑐𝑒&' + 𝛽E𝐴𝑈𝑝𝑑&' + 	𝛽F𝐴𝑅𝐶𝑜𝑢𝑛𝑡&' + 𝛽G𝐴𝐷𝑎𝑦𝑠&' + 𝛽H𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'	                 (2) 

											+	𝛽I𝑅𝐴𝐿𝑒𝑛𝑔𝑡ℎ1𝑠𝑡10&' + 𝛽J𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' + 𝛽K𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&' + 𝛽L𝐴𝑅𝑎𝑡𝑖𝑛𝑔&' ∗ 𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&'  

											+	𝛽@C𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' ∗ 𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&' + 	𝑈& +	∈&'  

 

The results shown in Table 4-5 are based on 482 apps in our sample. The left 

panel shows the coefficient estimates from the main models. Model (1) includes the 

control variables, the overall average rating (𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'), and the average rating of the ten 

reviews that appear on the first review page (𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&'). The coefficient of the 

𝐴𝑅𝑎𝑡𝑖𝑛𝑔&' variable is not significant, while the coefficient for the 

𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&'variable is negative and significant (β = - 0.042, p < 0.01). The latter 

indicates that each unit increase in the average rating of the ten reviews on an app’s first 

review page improves the app’s ranking by 4.2%. The estimated coefficient of  

𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' is almost three times that of 𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'. Thus, the results from Model 

(1) support the swaying effect proposed in Hypothesis H1b and not Hypothesis H1a.   
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Table 4-5 Fixed Effect Models. 

DV: Main Models Robustness Check 
𝐿𝑛 𝐴𝑅𝑎𝑛𝑘&'?@  Model 1 Model 2 Model 3 Model 4 
𝐴𝑃𝑟𝑖𝑐𝑒&'  0.519*** 0.515*** 0.205*** 0.198*** 
 (0.014) (0.014) (0.015) (0.015) 
𝐴𝑈𝑝𝑑&'  -0.180*** -0.175*** -0.062* -0.070* 
 (0.044) (0.043) (0.036) (0.036) 
𝐴𝑅𝐶𝑜𝑢𝑛𝑡&'  0.000*** 0.000*** -0.000 -0.000** 
 (0.000) (0.000) (0.000) (0.000) 
𝐴𝐷𝑎𝑦𝑠&'  0.004*** 0.004*** 0.007*** 0.008*** 
 (0.000) (0.000) (0.000) (0.000) 
𝐴𝑅𝑎𝑡𝑖𝑛𝑔&'  0.014 -0.543*** 0.047** -0.279*** 
 (0.021) (0.088) (0.019) (0.070) 
𝑅𝐴𝐿𝑒𝑛𝑔𝑡ℎ1𝑠𝑡10&' 0.005*** 0.006*** 0.001 0.003 
 (0.002) (0.002) (0.002) (0.002) 
𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' -0.042*** 0.021 -0.061*** 0.035 
 (0.009) (0.034) (0.011) (0.050) 
𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&'  -1.545***  -0.719*** 
  (0.244)  (0.162) 
𝐴𝑅𝑎𝑡𝑖𝑛𝑔&' ∗  0.307***  0.169*** 
𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&'  (0.060)  (0.047) 
𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' ∗	  -0.063**  -0.074** 
𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&'  (0.027)  (0.034) 
𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡  1.665*** 4.302*** 0.653*** 1.905*** 
 (0.164) (0.404) (0.226) (0.331) 
N 17038 17038 7506 7506 
R2 (within) 0.107 0.112 0.083 0.092 

Notes: Standard errors in parentheses. *** p<0.01; ** p<0.05; * p<0.1 

Model (2) includes the control variables, the 𝐴𝑅𝑎𝑡𝑖𝑛𝑔&' and 𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' 

variables, the rating dispersion variable (𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&'), and its interactions with our 

two independent variables. The coefficients of the interaction terms are significant, 

indicating that the rating dispersion moderates both anchoring and swaying effects. 
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Table 4-6 Marginal Effects of Independent Variables. 

Rating Dispersion 	
(𝑨𝑫𝒊𝒔𝒑𝒆𝒓𝒔𝒊𝒐𝒏𝒊𝒕) 

Marginal Effects 

Overall Average Rating 
(𝑨𝑹𝒂𝒕𝒊𝒏𝒈𝒊𝒕) 

Average Rating of the 
First 10 Reviews 	

(𝑹𝑨𝑹𝒂𝒕𝒊𝒏𝒈𝟏𝒔𝒕𝟏𝟎𝒊𝒕) 
Mean - 2σ -0.405*** -0.007 

 (0.063) (0.022) 
Mean - 1σ -0.297*** -0.029** 

 (0.045) (0.014) 
Mean -0.190*** -0.051*** 

 (0.031) (0.009) 
Mean + 1σ -0.082*** -0.073*** 

 (0.028) (0.012) 
Mean + 2σ 0.022 -0.094*** 

 (0.038) (0.019) 

 

To better interpret the moderating effects, we calculated the marginal effect of the 

𝐴𝑅𝑎𝑡𝑖𝑛𝑔&' variable and the 𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&' variable when the 𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&' variable 

is fixed at different levels (e.g., mean, as well as 1 or 2 standard deviations below or 

above the mean value). As shown in Table 4-6, when the rating dispersion 

(𝐴𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛&') increases, the absolute value of the coefficient of the overall average 

rating (𝐴𝑅𝑎𝑡𝑖𝑛𝑔&') decreases, indicating a declining marginal effect of the overall 

average rating in line with H2. At the same time, the absolute value of the coefficient of 

the average rating of the 10 reviews displayed in the first review page 

(𝑅𝐴𝑅𝑎𝑡𝑖𝑛𝑔1𝑠𝑡10&') increases, indicating an increasing marginal effect of the first 10 

reviews in line with H3. In fact, the marginal effect of the overall average rating 

disappears when the rating dispersion is extremely high (e.g., 2 standard deviations above 

the mean value), and the marginal effect of the first 10 reviews disappears when the 
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rating dispersion is extremely low (e.g., 2 standard deviations below the mean value). 

Taken together, the results of Model (2) indicate that the rating dispersion moderates the 

anchoring and swaying effects. Specifically, as the rating dispersion increases, the 

anchoring effect of the overall average rating becomes weaker while the swaying effect 

of the individual reviews is stronger, providing evidence for H2 and H3. 

An alternative explanation for the results obtained from the main models is the 

greater variation in the average rating of the 10 reviews displayed in the first review page 

compared with the variation in the overall average rating. With a minimum of 150 ratings 

for an app to be included in the analysis, there may be less variation on overall average 

rating over time, subduing its effect on the dependent variable. To rule out this 

possibility, we did a robustness check utilizing the apps that had at least 1 unit change in 

the overall average rating during our study period. The right panel of Table 4-5 shows the 

coefficient estimates from the robustness check. The results are consistent with those 

from the main models. 

In summary, we found additional evidence in Study 3 for the swaying effect of the 

most accessible reviews as proposed in H1b through data from a real-world setting. The 

study also provided evidence for the moderating effect of rating dispersion on both the 

anchoring effect proposed in H2 and the swaying effect proposed in H3. 

4.6 General Discussion 

Drawing on the heuristics-and-biases literature, we propose two competing 

hypotheses with regard to the anchoring effect of the overall average rating and the 

swaying effect of the most accessible individual reviews. In addition, building on the 
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belief confidence literature, we posit rating dispersion as a boundary condition for the 

anchoring and swaying effects. Utilizing two experiments and a panel dataset collected 

from Apple’s App Store, we provide evidence that consumers’ decisions are influenced 

more by the most accessible reviews than by the overall average rating, and that this 

swaying effect would be stronger and the anchoring effect would be weaker if consumers 

have lower confidence in their initial beliefs.  

4.6.1 Theoretical Implications 

Our findings have several theoretical contributions. First and foremost, we 

challenge the widely accepted view that aggregated rating statistics (such as the overall 

average rating) are the primary determinants of consumers’ purchase decisions (e.g., 

Chevalier and Mayzlin 2006; Duan et al. 2008). Our research represents one of the first 

attempts to include and compare the impact of both the overall average rating and 

individual reviews on consumers’ purchase decisions and product sales. Although prior 

research demonstrated that both can influence consumers’ decisions (e.g., Babić Rosario 

et al. 2016; Chevalier and Mayzlin 2006), few studies have directly compared the relative 

impact of one with the other. We compare the effects of these two distinct types of 

information cues and find that comparing their relative impacts can yield interesting and 

novel theoretical insights that are not possible when they are studied separately. 

Specifically, our findings suggest that the most accessible reviews are more influential 

than the overall average rating in consumers’ purchase decisions. Although aggregated 

rating statistics shape consumers’ initial beliefs about a product, their purchase decisions 

are swayed easily by the most accessible reviews. Thus, earlier research might have 
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exaggerated the influence of aggregated rating statistics such as the overall average 

rating.  

In addition, our results reveal the importance of incorporating insights from the 

heuristics-and-biases literature into consumer behavior research, especially in the context 

of online reviews. Because consumers rely on heuristics to reduce cognitive efforts and 

make decisions efficiently, it is an important lens for studying how consumers make 

sense of online reviews in their purchase decisions. Based on the anchoring heuristic, 

consumer’s evaluations and judgments should be biased toward the anchor (Tversky and 

Kahneman 1974), while the availability heuristic suggests that consumers rely on 

instances or immediate examples that easily come to mind as the basis for their decision 

making (Tversky and Kahneman 1973). Applied to our context, these two well-supported 

heuristics from the judgement and decision-making literature offer opposite predictions 

with regard to the relative impact of the overall average rating that serves as the anchor 

and the most accessible reviews that provide concrete consumption experiences. Our 

findings provide evidence for the availability heuristic in general rather than the 

anchoring heuristic, suggesting that not all heuristics are created equal, and that some 

heuristics are more applicable than others are in online word-of-mouth. This study also 

complements existing research exploring consumer biases in decision-making (Ho et al. 

2017; Yin et al. 2016). 

Finally, extending the concept of belief confidence from the metacognition 

literature, our findings reveal that rating dispersion could be a boundary condition for 

both anchoring and swaying effects. Consumers form their initial beliefs based on the 

overall average rating of a product, and they may develop different levels of confidence 



 140 

in their initial beliefs based on rating dispersions (Petrocelli et al. 2007b; Petty et al. 

2007; Yin et al. 2016). Rating dispersion plays a critical role in both anchoring and 

swaying effects, because the likelihood of consumers’ purchase decisions being biased 

toward the anchor depends on the strength of the anchor, and that consumers’ reliance on 

vivid and concrete individual reviews also depends on the confidence in their initial 

beliefs (and subsequent attention paid to the individual reviews). Our results suggest that 

although consumers’ purchase decisions could be swayed by the most accessible reviews, 

the swaying effect might vary under different conditions. In addition, the anchoring effect 

of the overall average rating may also arise under certain situations (e.g., when the 

dispersion of ratings is low).  

4.6.2 Practical Implications 

Our findings also provide practical implications for product manufacturers, 

retailers, and review platforms. First, the swaying effect of the most accessible reviews 

implies that consumers tend to place more emphasis on easily accessible reviews rather 

than the aggregated rating statistics when they make purchase decisions. Therefore, 

consumers’ evaluations of products might be closer to the consumption experiences 

shared in the most accessible reviews. If product manufacturers and online retailers gauge 

consumers’ interest and purchase intention based primarily on the aggregated rating 

statistics, this practice might be misguided. For instance, for even a product with an 

average rating of 4 or 4.5 stars, it is likely that consumers develop a much lower intention 

to purchase the product if they find the most helpful or most recent reviews to be largely 

negative. While the overall average rating at the product level is not easy to change 

because it is calculated based on all the historical ratings, the first few reviews that 
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consumers see are constantly changing over time. Our results suggest that product 

manufacturers and online retailers can better influence prospective consumers by 

focusing on and dealing with the first few reviews that consumers are likely to see rather 

than summary ratings. 

Second, our investigation into a boundary condition for the swaying and 

anchoring effects suggests that the influence of the most accessible reviews on 

consumers’ purchase decisions could vary when products have different rating 

dispersions. In addition, when a product has low dispersion in its ratings, the overall 

average rating of the product could overshadow the otherwise dominant swaying effect of 

individual reviews in consumers’ purchase decisions. Thus, when product manufacturers 

and online retailers estimate and predict consumers’ purchase decisions, they should take 

a more balanced view between the summary ratings and the first few reviews. 

Specifically, they should focus more on the first few reviews for products that have more 

diverse evaluations and opinions; at the same time, they should not overlook the 

influence of the aggregated rating statistics (such as the overall average rating) for 

products that have more consensus and converged evaluations from the previous users.  

Third, when review platforms design the layout of product pages, they could 

benefit prospective consumers by giving more spotlight to individual reviews. Similar to 

the aggregated rating statistics such as the overall average rating, aggregating information 

from the most helpful or most recent reviews might be another way for review platforms 

to facilitate consumers’ decision-making. For example, in addition to listing the most 

recent or helpful reviews for consumers to read, review platforms may consider 
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displaying the average rating of the most accessible reviews and frequently mentioned 

keywords from them in prominent positions. 

4.6.3 Future Research 

This study also presents a number of opportunities for future research. First, we 

assume in Study 3 that the reviews in the first review page of an app on a certain date are 

the most accessible reviews for that app. However, some consumers may change the 

display order of reviews from the default to another order. As a result, the 10 reviews on 

the first review page may not be the reviews that are the most accessible to a small 

percentage of consumers. Future research may study whether the swaying effect 

demonstrated in this study depends on the display order of individual reviews. 

Second, we only utilized the average rating of the most accessible reviews when 

comparing the effect of individual reviews with that of the overall average rating. It 

would be interesting in future research to explore the influence of other characteristics of 

accessible reviews on the likelihood and extent of the swaying effect, such as the text 

content and keywords. 

Third, we argued that the overall average rating can help consumers form initial 

beliefs and the distribution of ratings can shape their belief confidence. However, other 

information cues may also affect consumers’ initial beliefs about a product (such as the 

brand image of a product) or influence consumers’ confidence in their initial beliefs (such 

as the number of ratings a product receives). Future studies may want to explore these 

alternative information cues.  
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Fourth, the underlying mechanism of the swaying effect is not explored in the 

current research. Although our findings demonstrate that rating dispersion can be a 

boundary condition for both anchoring and swaying effects, the mechanism is still 

unknown. It would be meaningful to investigate consumers’ motivation to search for and 

read individual reviews after their initial beliefs about a product have been formed. 

4.7 Conclusion 

Most online retailers and review platforms display aggregated rating statistics (such 

as the overall average rating) in a prominent position, assuming that consumers are heavily 

influenced by the product’s overall average rating that is the most salient and all-

encompassing signal of product quality (De Langhe et al. 2015). In addition to seeing 

aggregated ratings, consumers also consult individual reviews to make purchase decisions, 

but very few studies examined the effect of individual reviews on consumers’ purchase 

decisions or product sales. In the current research, we take an initial step in that direction, 

by comparing the relative impact of overall average rating of the product with the most 

accessible reviews on product sales. Building on the heuristics-and-biases and belief 

confidence literatures, we propose two competing hypotheses and propose the rating 

dispersion as a boundary condition for both anchoring and swaying effects. Through two 

experiments and an archival analysis, we provide converging evidence for the swaying 

effect of the most accessible reviews, and the moderating role of rating dispersion. Our 

paper challenges the implicit assumption that the overall average rating is the most 

predominant determinant of product sales, and finds that consumers’ purchase decisions 

are easily swayed by the most accessible reviews.  
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APPENDIX A. VARIABLES MEASURED IN CHAPTER 2 AND 

APPENDIX B 

Review helpfulness: (Sen and Lerman 2007) (used in Study 2, 3, 4A, and 4B) 

Assuming that you were considering purchasing App 1 (2, or 3) in real life, how would 

you describe the review above?  

- not at all helpful / very helpful  

- not at all useful / very useful  

- not at all informative / very informative 

 

Perceived personal pronouns: (Pennebaker et al. 2003; Simmons et al. 2005) (used in 

manipulation check of Study 2) 

In your opinion, how much does the above review contain each of the following word 

categories? <none / a lot> 

- First-person pronouns (e.g., I, me) 

- Second-person pronouns (e.g., you, your) 

 

Review two-sidedness: (Jensen et al. 2013) (used in manipulation check of Study 2, Study 

3, and the supplementary study) 

Based on the review above, to what extent do you think this review is?  

- very one-sided / very two-sided 

- listing only pros or only cons / listing both pros and cons to a similar extent  

- containing consistent opinions / containing conflicting opinions 
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Perceived empathic concern: (Goldstein et al. 2014; Plank et al. 1996; Toi and Batson 

1982) (used in Study 3, 4A, and 4B) 

Based on the reviews above, please answer the following questions: <not at all / very 

much> 

- When reading about this review, to what extent do you think this reviewer understands 

your feelings? 

- When reading about this review, to what extent do you think this reviewer is concerned 

about you?  

- When reading about this review, to what extent do you think this reviewer empathizes 

with you? 

 

Perceived persuasion motives: (Campbell and Kirmani 2000; Williams et al. 2004) (used 

in Study 3, 4A, and 4B) 

Based on the review above, to what extent do you disagree or agree with the following? 

<strongly disagree / strongly agree> 

- While I was reading the review, I thought it was pretty obvious that the reviewer was 

trying to influence me. 

- I think this reviewer was using tricks to persuade me. 

- This reviewer used inappropriate tactics in presenting information. 

- While I was reading the review, I thought the reviewer was writing the review to 

manipulate potential users. 
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The following measures are used in the supplementary study (see Appendix B). 

 

Perceived politeness: (Bargh et al. 1996; Chen and Lurie 2013) 

Using the scales below, how would you describe the above user review? 

- not at all polite / very polite  

- not at all courteous / very courteous 

- not at all respectful / very respectful  

 

Perceived psychological closeness: (Gino and Galinsky 2012) 

Based on the review above, to what extent do you disagree or agree with the following? 

<strongly disagree / strongly agree> 

- I would enjoy having the reviewer as a friend.  

- I feel I am similar to the reviewer. 

- I feel I am related to the reviewer.  

- I feel I am psychologically close to the reviewer.  

 

Perceived interpersonal closeness: (Aron et al. 1992) 

Base on the review above, please circle the picture that best describes how closely you 

feel to the reviewer. 

Note: Please treat:  

 “Self” as your self 

 “Other” as the reviewer who wrote the review 



 147 

 

Perceived altruism: (Price et al. 1995) 

In your opinion, how important is each of the following for this reviewer when he/she 

was writing the review? <not at all important / very important> 

- To help other consumers.  

- To share his/her opinions.  

- To give to others.  

- To be unselfish. 

 

Review comprehensiveness: (Yang et al. 2005) 

Based on the review above, to what extent do you disagree or agree with the following 

statements about the information provided in the review? <strongly disagree / strongly 

agree> 

- This review offers complete descriptions about the app.  

- This review offers complete content.  

- This review offers sufficient information about the app.  

- This review offers detailed app information.  

 

Review valence: (MacKenzie and Lutz 1989) 

Based on the review above, how would you describe the reviewer’s feelings regarding the 

experience he/she wrote about?  

- very negative / very positive 
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- very unfavorable / very favorable 

- very unpleasant / very pleasant  
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APPENDIX B. SUPPLEMENTARY STUDY IN CHAPTER 2 

We conducted this supplementary study to examine alternative explanations for 

the effect of personal pronouns and the moderating effect of review two-sidedness. In 

Studies 3 and 4, we measured perceived empathic concern and perceived persuasion 

motives as probable mechanisms underlying the main effect of personal pronouns on 

review helpfulness. At the same time, the positive effect of second-person (vs. first-

person) pronouns may also arise from perceived politeness (i.e., the extent to which one 

is perceived to be respectful and considerate of other people) (Hill et al. 1986), perceived 

psychological closeness (i.e., perceptions of attachment and connections to others) (Gino 

and Galinsky 2012), perceived interpersonal closeness (i.e., one’s sense of interpersonal 

interconnectedness and the inclusion of others in selves) (Aron et al. 1992; Berscheid et 

al. 1989), and perceived altruism (i.e., the motivation of helping others and increasing the 

welfare of the person in need) (Batson et al. 1991). In addition, our manipulation of 

review two-sidedness might also vary review comprehensiveness (i.e., the adequacy and 

completeness of information), representing a possible confound (Cheung et al. 2008; 

Yang et al. 2005). We measured these additional variables in this supplementary 

experiment to explore their possible roles. 

Similar to the main studies, we manipulated personal pronouns within-subjects at 

two levels (first-person pronouns vs. second-person pronouns). In addition, we 

manipulated review two-sidedness at three levels (one-sidedness vs. low two-sidedness 

vs. high two-sidedness) and review valence at three levels (negative vs. neutral vs. 

positive). These two factors are not entirely independent as a review cannot be high in 
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two-sidedness and positive or negative in valence at the same time. In the end, we had 

five between-subjects conditions in total: negative one-sided, positive one-sided, negative 

low two-sided, positive low two-sided, and neutral high two-sided conditions.8 

B.1 Stimulus Materials 

We developed stimuli for five conditions based on treatment reviews in Studies 2 

and 3. First, we kept treatment reviews used in Study 2’s one-sided condition as positive 

one-sided condition, Study 2’s two-sided condition as neutral high two-sided condition, 

and Study 3’s low two-sided condition as positive two-sided condition in this study. 

Next, we constructed stimuli for negative one-sided condition and negative low two-sided 

condition in this study based on two sets of treatment reviews used in Study 2’s two-

sided condition. Similar to Study 3, for negative one-sided condition, we increased the 

number of negative statements from 2 to 4 (out of 4) and removed positive statements; 

for negative low two-sided condition, we increased the number of negative statements 

from 2 to 3 and decreased the number of positive statements from 2 to 1. Substantive 

content was held identical. All review stimuli are presented in Table B-1. 

  

                                                
8 The other four combinations do not exist: neutral one-sided, neutral low two-sided, negative high two-sided, 
and positive high two-sided conditions.  
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Table B-1 Review Stimuli in Supplementary Study. 

 # Review Written in First-Person Pronouns Review Written in Second-Person Pronouns 
N

eg
at

iv
e 

O
ne

-S
id

ed
 C

on
di

tio
n 

1 Pros: None. 

Cons: 
• This app doesn’t help me focus on my 

work. 
• It’s disappointing that I cannot observe 

how I have been doing to meet goals 
each week. 

• It doesn’t keep the number of sessions I 
have accomplished or categorize my 
tasks. 

• It’s not easy to organize my own time 
because I cannot customize the timer. 

Pros: None.  

Cons: 
• This app doesn’t help you focus on your 

work. 
• It’s disappointing that you cannot 

observe how you have been doing to 
meet goals each week. 

• It doesn’t keep the number of sessions 
you have accomplished or categorize 
your tasks. 

• It’s not easy to organize your own time 
because you cannot customize the timer. 

2 Pros: None.  

Cons: 
• The timer fails to help me say “no” to 

my incoming messages. 
• It allows me to get my work done but 

get no break. 
• The ticking sound is unclear, so I 

cannot remember when I should take a 
rest. 

• In addition, it cannot sync my tracked 
data between my phone and computer. 

Pros: None.  

Cons: 
• The timer fails to help you say “no” to 

your incoming messages. 
• It allows you to get your work done but 

get no break. 
• The ticking sound is unclear, so you 

cannot remember when you should take 
a rest. 

• In addition, it cannot sync your tracked 
data between your phone and computer. 

Po
si

tiv
e 

O
ne

-S
id

ed
 C

on
di

tio
n 

1 Pros:  
• This app helps me focus on my work  
• It’s great that I can observe how I have 

been doing to meet goals each week.  
• It keeps the number of sessions I have 

accomplished and categorizes my 
tasks.  

• It’s easy to organize my own time 
because I can customize the timer. 

Cons: None. 

Pros: 
• This app helps you focus on your work.  
• It’s great that you can observe how you 

have been doing to meet goals each 
week.  

• It keeps the number of sessions you have 
accomplished and categorizes your 
tasks.  

• It’s easy to organize your own time 
because you can customize the timer.  

Cons: None. 

2 Pros:  
• The timer helps me say “no” to my 

incoming messages.  
• It allows me to get my work done but 

still get a break. 
• The ticking sound is clear, so I can 

remember when I should take a rest. 
• In addition, it can sync my tracked data 

between my phone and computer. 

Cons: None. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 
• It allows you to get your work done but 

still get a break. 
• The ticking sound is clear, so you can 

remember when you should take a rest. 
• In addition, it can sync your tracked data 

between your phone and computer. 

Cons: None. 
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N
eg

at
iv

e 
L

ow
 T

w
o-

Si
de

d 
C

on
di

tio
n 

1 Pros:  
• This app helps me focus on my work  

Cons: 
• It’s disappointing that I cannot observe 

how I have been doing to meet goals 
each week. 

• It doesn’t keep the number of sessions I 
have accomplished or categorize my 
tasks. 

• It’s not easy to organize my own time 
because I cannot customize the timer. 

Pros: 
• This app helps you focus on your work.  

Cons:  
• It’s disappointing that you cannot 

observe how you have been doing to 
meet goals each week. 

• It doesn’t keep the number of sessions 
you have accomplished or categorize 
your tasks. 

• It’s not easy to organize your own time 
because you cannot customize the timer.  

2 Pros:  
• The timer helps me say “no” to my 

incoming messages.  

Cons: 
• It allows me to get my work done but 

get no break. 
• The ticking sound is unclear, so I 

cannot remember when I should take a 
rest. 

• It cannot sync my tracked data between 
my phone and computer. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 

Cons: 
• It allows you to get your work done but 

get no break. 
• The ticking sound is unclear, so you 

cannot remember when you should take 
a rest. 

• It cannot sync your tracked data 
between your phone and computer. 

Po
si

tiv
e 

L
ow

 T
w

o-
Si

de
d 

C
on

di
tio

n 

1 Pros:  
• This app helps me focus on my work  
• It’s great that I can observe how I have 

been doing to meet goals each week.  
• It keeps the number of sessions I have 

accomplished and categorizes my 
tasks.  

Cons: 
• It’s not easy to organize my own time 

because I cannot customize the timer. 

Pros: 
• This app helps you focus on your work.  
• It’s great that you can observe how you 

have been doing to meet goals each 
week.  

• It keeps the number of sessions you have 
accomplished and categorizes your 
tasks.  

Cons:  
• It’s not easy to organize your own time 

because you cannot customize the timer.  

2 Pros:  
• The timer helps me say “no” to my 

incoming messages.  
• It allows me to get my work done but 

still get a break. 
• The ticking sound is clear, so I can 

remember when I should take a rest. 

Cons: 
• It cannot sync my tracked data between 

my phone and computer. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 
• It allows you to get your work done but 

still get a break. 
• The ticking sound is clear, so you can 

remember when you should take a rest. 

Cons: 
• It cannot sync your tracked data 

between your phone and computer. 
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N
eu

tr
al

 H
ig

h 
T

w
o-

Si
de

d 
C

on
di

tio
n 

1 Pros:  
• This app helps me focus on my work  
• It’s great that I can observe how I have 

been doing to meet goals each week.  

Cons: 
• It doesn’t keep the number of sessions I 

have accomplished or categorize my 
tasks.  

• It’s not easy to organize my own time 
because I cannot customize the timer. 

Pros: 
• This app helps you focus on your work.  
• It’s great that you can observe how you 

have been doing to meet goals each 
week.  

Cons: 
• It doesn’t keep the number of sessions 

you have accomplished or categorize 
your tasks.  

• It’s not easy to organize your own time 
because you cannot customize the timer.  

2 Pros:  
• The timer helps me say “no” to my 

incoming messages.  
• It allows me to get my work done but 

still get a break. 

Cons:  
• The ticking sound is unclear, so I 

cannot remember when I should take a 
rest. 

• It cannot sync my tracked data between 
my phone and computer. 

Pros: 
• The timer helps you say “no” to your 

incoming messages. 
• It allows you to get your work done but 

still get a break. 

Cons: 
• The ticking sound is unclear, so you 

cannot remember when you should take 
a rest. 

• It cannot sync your tracked data 
between your phone and computer. 

Notes: emphases and italics added for illustration purpose only (i.e., not shown to 
participants). 

 

B.2 Procedure and Measures 

202 respondents (120 male) from Amazon Mturk participated in this study with 

compensation. 99 percent were originally from the United States, 68 percent achieved 

bachelor’s degree or above as the highest education level, and the average age was 35.  

Each participant was randomly assigned into one of the five conditions. The cover 

story and procedure in this study were similar as in Study 2. After reading each review, 

we asked participants to report their perception of the reviewer’s politeness using three 

items adapted from Chen and Lurie (2013) and Bargh et al. (1996), their perception of the 

psychological closeness with the reviewer using four items adapted from Gino and 

Galinsky (2012), their perception of the interpersonal closeness with the reviewer using 
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an item adapted from Aron et al. (1992), their perception of the reviewer’s altruism using 

four items adapted from Price et al. (1995). In addition, we asked participants to evaluate 

review comprehensiveness using three items adapted from Yang et al. (2005). As a 

manipulation check, participants also rated the level of review two-sidedness using the 

same items as in Study 2, and the review valence using three items adapted from 

MacKenzie and Lutz (1989). See Appendix A for all the measures.  

B.3 Results 

We first conducted a manipulation check of review two-sidedness and review 

valence. ANCOVA results revealed that perceived review two-sidedness in the one-sided, 

low two-sided, and high two-sided conditions followed the expected pattern (M = 4.12 

vs. 5.35 vs. 6.08, F(1, 196) = 18.14, p < 0.001). In addition, perceived review valence in 

the negative, neutral, and positive conditions also followed the expected pattern (M = 

4.74 vs. 6.09 vs. 7.22, F(1, 196) = 83.63, p < 0.001). Therefore, our manipulations of 

both variables were successful. 

We then used ANCOVA to examine the effect of personal pronouns on perceived 

politeness, perceived psychological closeness, and perceived interpersonal closeness. In 

the series of ANCOVA analyses, we entered each of these variables as the dependent 

variable, personal pronouns as a within-subjects factor, the level of review two-sidedness 

and the level of review valence as between-subjects factors, and treatment order as a 

covariate. Results revealed that the effect of personal pronouns on perceived politeness, 

perceived psychological closeness, and perceived interpersonal closeness did not reach 

significance (politeness: M = 6.88 vs. 6.90, F(1, 196) = 0.03, p = 0.870; psychological 
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closeness: M = 5.39 vs. 5.43, F(1, 196) = 0.59, p = 0.442; interpersonal closeness: M = 

3.52 vs. 3.49, F(1, 196) = 0.22, p = 0.640). Thus, these results suggest that perceived 

politeness, perceived psychological closeness, and perceived interpersonal closeness are 

not likely to mediate the effect of personal pronouns on review helpfulness.  

On the other hand, results revealed that a reviewer’s use of second-person (vs. 

first-person) pronouns had a positive effect on perceived altruism (M = 6.35 vs. 6.54, F(1, 

196) = 6.67, p = 0.011). As a result, we cannot rule out perceived altruism as a probable 

underlying mechanism. However, this alternative explanation does not conflict with our 

arguments on the positive relationship between the use of second-person (vs. first-person) 

pronouns and perceived empathic concern because perceived altruism might be a natural 

consequence of perceived empathic concern. For example, previous literature found that 

empathic feelings can boost one’s motivation to help others and increase others’ welfare 

(e.g., Batson et al. 1991; Batson et al. 1997).  

In addition, we conducted a similar ANCOVA analysis to explore the effect of 

manipulated review two-sidedness on review comprehensiveness. Results showed that 

perceived review comprehensiveness did not differ significantly across the one-sided, 

low two-sided, and high two-sided conditions (M = 6.00 vs. 6.02 vs. 6.00, F(1, 196) = 

0.027, p = 0.948). Hence, review two-sidedness is not confounded with review 

comprehensiveness.  

B.4 Discussion 

This supplementary study explored a few additional mechanisms that might 

underlie the main effect of personal pronouns and the moderating effect of review two-
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sidedness. We found that personal pronouns in the review did not vary readers’ 

perceptions of reviewer politeness, as well as their psychological closeness and 

interpersonal closeness with the reviewer. On the other hand, results revealed that the 

effect of personal pronouns might be explained by readers’ perception of reviewer 

altruism. However, this is in line with our empathy-based arguments, such that the more 

second-person pronouns reviewers use in reviews, the more likely that they are perceived 

to be empathic and concerned about readers (and correspondingly more willing to help 

readers). In addition, our results indicated that the manipulation of review two-sidedness 

did not influence review comprehensiveness. Taken together, this supplementary study 

indicated that perceived politeness, perceived psychological closeness, perceived 

interpersonal closeness, and review comprehensiveness are not likely to account for the 

effects observed in the main experiments, and that an explanation driven by perceived 

altruism is consistent with the positive mediating process (i.e., perceived empathic 

concern) discussed in the paper. 
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APPENDIX C. PRETEST OF REVIEW TITLES IN CHAPTER 3 

Note: all Likert and sematic differential items were measured using 9-point scales, 

unless specified otherwise.  

 

 
Instructions 

 
Please read the following description carefully: 
 
In this task, we would like to get your help in evaluating products from 

Amazon.com.  
 
Amazon.com allows users to browse and purchase products online. The website 

sells over 480 million products in the USA under dozens of departments including 
Sports, Electronics, Books, etc. Amazon.com enables users to rate any product along a 
scale of 1 to 5 stars. Users can also submit a text review to describe their experience 
with the product that they have purchased and used. 

 
Continued on the next screen. 
 

 
 

Instructions – Continued 
 
Imagine you are planning to purchase a particular type of wireless mouse from 

Amazon.com. A wireless mouse is a computer mouse that needs no wires to send 
signals from the mouse to a computer. You would prefer a mouse that is not only 
compact but also foldable, so that you can easily take it with you anywhere you go. 

 
You open Amazon.com, type in “compact foldable wireless mouse” and click 

the “Search” button. 
 
Continued on the next screen.  
 

 
 

Instructions – Continued 
 
Your search returns a compact foldable wireless mouse, which costs $23.99.  
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At this point, you don’t know which one to purchase. Therefore, you decide to 
read some user reviews.  

 
Continued on the next screen. 
 

 
 

Instructions – Continued 
 
Imagine that you don’t have enough time to read all of the reviews, but you can 

read titles of some reviews first. 
 
Below are titles of the 12 most recent reviews of the wireless mouse. 
 
<12 review titles> 
 
// Extremity: (Lee et al. 2009) 
In your opinion, how negative are these titles? 
- not at all very negative / very negative  
 
In your opinion, how positive are these titles? 
- not at all positive / very positive  
 

 

// 12 review titles:  

Positive titles: great product, fabulous, joyful experience, attractive product, 

terrific, and wise choice. 

Negative titles: it’s worthless, disturbing, depressing purchase, useless one, 

undesirable, and terrible product.   
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APPENDIX D. PRETEST OF REVIEWS IN CHAPTER 3 

Note: all Likert and sematic differential items were measured using 9-point scales, 

unless specified otherwise. 

 
Instructions 

 
Please read the following description carefully: 
 
In this task, we would like to get your help in evaluating products from 

Amazon.com.  
 
Amazon.com allows users to browse and purchase products online. The website 

sells over 480 million products in the USA under dozens of departments including 
Sports, Electronics, Books, etc. Amazon.com enables users to rate any product along a 
scale of 1 to 5 stars. Users can also submit a text review to describe their experience with 
the product that they have purchased and used. 

 
Continued on the next screen. 
 

 
 

Instructions – Continued 
 
Imagine you are planning to purchase a particular type of wireless mouse from 

Amazon.com. A wireless mouse is a computer mouse that needs no wires to send signals 
from the mouse to a computer. You would prefer a mouse that is not only compact but 
also foldable, so that you can easily take it with you anywhere you go. 

 
You open Amazon.com, type in “compact foldable wireless mouse” and click the 

“Search” button. 
 
Continued on the next screen.  
 

 
 

Instructions – Continued 
 
Your search returns a compact foldable wireless mouse, which costs $23.99.  
 
At this point, you don’t know which one to purchase. Therefore, you decide to 
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read some user reviews.  
 
Continued on the next screen. 
 

 
 
 

 
Instructions – Continued 

 
Imagine that you don’t have enough time to read all of the reviews, but you have 

time to read the 6 most recent reviews of the wireless mouse. 
 
NOTE: You will be reading and evaluating the text reviews one at a time. Please 

make sure to read the entire review carefully before answering any questions. 
 
The task starts on the next screen. 

 
 
// Each participant is randomly assigned to read one version (positive or negative) 

of the reviews in each set. 
 

<Review 1> 
 
// Extremity: (Lee et al. 2009) 
In your opinion, how negative is this review above? 
- not at all very negative / very negative  
 
In your opinion, how positive is this review above? 
- not at all positive / very positive  
 
// Information quantity: (Gao et al. 2012) 
In your opinion, how much information was presented in this review above? 
- very little information / a great deal of information 
- very few details / very many details 
 
Using the scales below, how would you describe this review above? 
 
// Quality: (McKinney et al. 2002) 
- very poor quality / very good quality 
- very poor content / very good content 
- very incomplete / very complete 
 
// Reading difficulty: (Ermakova et al. 2014; Hall and Hanna 2004) 
- very hard to read / very easy to read 
- very hard to understand / very easy to understand 



 161 

 
// Appropriateness: (Glikson et al. 2017) 
- written inappropriately / written appropriately 
- very poorly articulated / very well articulated 
 
// Realism: (Mafael et al. 2016) 
- not at all realistic / very realistic  
- not at all real / very real 
 

Repeat for the other 5 reviews. 
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// Content of reviews in the 6 sets.  

Set 
# Positive Version Negative Version 

1 This is a great mouse and it works well. 
The mouse has the curved left side for 
the thumb, so it’s very comfortable. 
Moreover, it allows me to change how 
quickly the cursor moves across my 
screen. 

This is a worthless mouse and it doesn’t 
work well. The mouse doesn’t have the 
curved left side for the thumb, so it’s very 
uncomfortable. Moreover, it doesn’t allow 
me to change how quickly the cursor 
moves across my screen. 

2 Very good wireless mouse. I like the 
side buttons, which are programmed to 
go back or forward on web browsers by 
default. The mouse has a setup 
software, so there is an easy way to 
reprogram the buttons. 

Very bad wireless mouse. I don’t like the 
side buttons, which are programmed to go 
back or forward on web browsers by 
default. The mouse has no setup software, 
so there is no easy way to reprogram the 
buttons. 

3 It’s easy to use. I purchased this item a 
few months ago and I am pleased with 
its performance. The tracking on this 
mouse is good. It’s a desirable mouse 
for the price. I would definitely 
recommend it. 

It’s difficult to use. I purchased this item a 
few months ago and I am not pleased with 
its performance. The tracking on this 
mouse is poor. It’s an undesirable mouse 
for the price. I would definitely not 
recommend it. 

4 High quality. It is comfortable to use, 
especially if it’s being used for over an 
hour in one sitting. Also, it is durable 
as the mouse was knocked off my desk 
and shown no clear sign of damage. 

Poor quality. It isn’t comfortable to use, 
especially if it’s being used for over an 
hour in one sitting. Also, it isn’t durable as 
the mouse was knocked off my desk and 
shown a clear sign of damage. 

5 The mouse functions well. One feature 
that I found useful for saving battery 
life is the mouse turns off 
automatically after a long time of non-
use. It is convenient for someone who 
walks away from their computer often. 

The mouse functions poorly. One feature 
that I found harmful for saving battery life 
is the mouse doesn't turn off automatically 
after a long time of non-use. It isn't 
convenient for someone who walks away 
from their computer often. 

6 Good value for the price. It includes a 
battery with the product, so you can use 
it immediately. It connects to my 
laptop very quickly. And it is 
responsive without any lag when I 
move it. 

Poor value for the price. It doesn't include 
a battery with the product, so you cannot 
use it immediately. It connects to my 
laptop very slowly. And it isn't responsive 
with lags when I move it. 
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APPENDIX E. STUDY 1 IN CHAPTER 3 

Note: all Likert and sematic differential items were measured using 9-point scales, 

unless specified otherwise. 

 
Instructions 

 
Please read the following description carefully: 
 
In this task, we would like to get your help in evaluating products from 

Amazon.com.  
 
Amazon.com allows users to browse and purchase products online. The website 

sells over 480 million products in the USA under dozens of departments including 
Sports, Electronics, Books, etc. Amazon.com enables users to rate any product along a 
scale of 1 to 5 stars. Users can also submit a text review to describe their experience with 
the product that they have purchased and used. 

 
Continued on the next screen. 
 

 
 

Instructions – Continued 
 
Imagine you are planning to purchase a particular type of wireless mouse from 

Amazon.com. A wireless mouse is a computer mouse that needs no wires to send signals 
from the mouse to a computer. You would prefer a mouse that is not only compact but 
also foldable, so that you can easily take it with you anywhere you go. 

 
You open Amazon.com, type in “compact foldable wireless mouse” and click the 

“Search” button. 
 
Continued on the next screen.  
 

 
 

Instructions – Continued 
 
Your search returns 2 different compact foldable wireless mice, each costing 

$23.99. We will refer to these 2 mice by letters: Mouse A and Mouse B.  
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At this point, you don’t know which one to purchase. Therefore, you decide to 
consult their rating profiles – summary statistics of user ratings, and perhaps read some 
user reviews.  

 
Continued on the next screen. 
 

 
 

 
Instructions – Continued 

 
For each mouse, you will be provided with its rating profile – summary statistics 

of ratings from previous users who have purchased it. After seeing the rating profiles of 
two wireless mice, you will be asked to give your impressions of the mice.  

 
In total, you will see 2 mice. The task starts on the next screen.  
 

 
 

Mouse A 
<Rating Profiles> 

 
 

 
Mouse B 

<Rating Profiles> 
 

// Initial beliefs: (Darke and Ritchie 2007) 
What is your overall opinion of Mouse A based on its rating profile on the top 

left of this page?  
- very bad / very good 
- very positive / very negative 
- very unfavorable / very favorable 
 

 
 

Mouse A 
<Rating Profiles> 

 
 

 
Mouse B 

<Rating Profiles> 
 

// Initial beliefs:  
What is your overall opinion of Mouse B based on its rating profile on the top 

right of this page?  
- very bad / very good 
- very positive / very negative 
- very unfavorable / very favorable 
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Mouse A 

<Rating Profiles> 
 
 

 
Mouse B 

<Rating Profiles> 
 

// Choose the superior product:  
Assume you are in a hurry and only have time to read reviews from one of the 

two mice. Based on their rating profiles above, which mouse would you choose to find 
out more information about it? 

- definitely choose Mouse A / definitely choose Mouse B 
 

 
 
You have chosen Mouse A/B. See its rating profile below. We will ask you some 

questions about Mouse A/B. 
 

Mouse A/B 
<Rating Profiles> 

 
Amazon.com displays the 6 most recent reviews of Mouse A/B on the first 

review page. Imagine that you don't have enough time to read all of the reviews, and 
you only have time to read 3 of them. 

 
Below are the titles of the 6 most recent reviews of Mouse A/B. Please pick 3 

reviews that you are most interested in reading. 
 
<6 review titles > 
 

 
 

Mouse A/B 
<Rating Profiles> 

 
Below are the 3 reviews of Mouse A/B that you have picked. Please read them 

carefully before answering any questions. 
 

< 3 reviews> 
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From this screen, you will be asked to provide your evaluation of the individual 

reviews of Mouse A/B. 
 

<Review 1> 
 

// Review helpfulness: (Chen and Lurie 2013; Sen and Lerman 2007) 
Assuming that you were thinking about purchasing Mouse A/B in real life, how 

likely would you be to use this review in your decision-making? 
- very unlikely / very likely 
 
How much influence would this review have on your decision? 
- very little influence / a great deal of influence 
 

 

Repeat for the other 2 reviews. 
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APPENDIX F. STUDY 2 IN CHAPTER 3 

Note: all Likert and sematic differential items were measured using 9-point scales, 

unless specified otherwise. 

 
Instructions 

 
Please read the following description carefully: 
 
In this task, we would like to get your help in evaluating products from 

Amazon.com.  
 
Amazon.com allows users to browse and purchase products online. The website 

sells over 480 million products in the USA under dozens of departments including 
Sports, Electronics, Books, etc. Amazon.com enables users to rate any product along a 
scale of 1 to 5 stars. Users can also submit a text review to describe their experience with 
the product that they have purchased and used. 

 
Continued on the next screen. 
 

 
 

Instructions – Continued 
 
Imagine you are planning to purchase a particular type of wireless mouse from 

Amazon.com. A wireless mouse is a computer mouse that needs no wires to send signals 
from the mouse to a computer. You would prefer a mouse that is not only compact but 
also foldable, so that you can easily take it with you anywhere you go. 

 
You open Amazon.com, type in “compact foldable wireless mouse” and click the 

“Search” button. 
 
Continued on the next screen.  
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Instructions – Continued 

 
Your search returns 2 different compact foldable wireless mice with the same 

average rating based on reviews from previous users, and each costs $23.99. We will 
refer to these 2 mice by letters: Mouse A and Mouse B.  

 
At this point, you don’t know which one to purchase. Therefore, you decide to 

consult their rating profiles – summary statistics of user ratings, and perhaps read some 
user reviews.  

 
Continued on the next screen.  
 

 
 

Instructions – Continued 
 
For each mouse, you will be provided with its rating profile – summary statistics 

of ratings from previous users who have purchased it. After seeing the rating profiles of 
two wireless mice, you will be asked to give your impressions of the mice.  

 
In total, you will see 2 mice. The task starts on the next screen.  
 

 
 

Mouse A 
<Rating Profiles> 

 
 

 
Mouse B 

<Rating Profiles> 
 

// Initial beliefs: (Darke and Ritchie 2007) 
What is your overall opinion of Mouse A based on its rating profile on the top 

left of this page?  
- very bad / very good 
- very positive / very negative 
- very unfavorable / very favorable 
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Mouse A 

<Rating Profiles> 
 
 

 
Mouse B 

<Rating Profiles> 
 

// Initial beliefs:  
What is your overall opinion of Mouse B based on its rating profile on the top 

right of this page?  
- very bad / very good 
- very positive / very negative 
- very unfavorable / very favorable 
 

 
 
We have randomly selected one of the two mice – Mouse A/B (the one on the 

left/right) – for you to evaluate next. 
 
// Rating profiles of the randomly selected mouse are highlighted.  

 
Mouse A 

<Rating Profiles> 
 

 
Mouse B 

<Rating Profiles> 
 

 
 

Mouse A/B 
<Rating Profiles> 

 
Amazon.com displays the 6 most recent reviews of Mouse A/B on the first 

review page. Imagine that you don't have enough time to read all of the reviews, and 
you only have time to read 3 of them. 

 
Below are the titles of the 6 most recent reviews of Mouse A/B. Please pick 3 

reviews that you are most interested in reading. 
 
<6 review titles > 
 

 
 

Mouse A/B 
<Rating Profiles> 

 
Below are the 3 reviews of Mouse A/B that you have picked. Please read them 

carefully before answering any questions. 
 

< 3 reviews> 
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From this screen, you will be asked to provide your evaluation of the individual 

reviews of Mouse A/B. 
 

<Review 1> 
 

// Review helpfulness: (Chen and Lurie 2013; Sen and Lerman 2007) 
Assuming that you were thinking about purchasing Mouse A/B in real life, how 

likely would you be to use this review in your decision-making? 
- very unlikely / very likely 
 
How much influence would this review have on your decision? 
- very little influence / a great deal of influence 
 

 

Repeat for the other 2 reviews. 
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APPENDIX G. STUDY 3 IN CHAPTER 3 

 

 

Note: all Likert and sematic differential items were measured using 9-point scales, 

unless specified otherwise. 

 
Instructions 

 
Please read the following description carefully: 
 
In this task, we would like to get your help in evaluating products from 

Amazon.com.  
 
Amazon.com allows users to browse and purchase products online. The website 

sells over 480 million products in the USA under dozens of departments including 
Sports, Electronics, Books, etc. Amazon.com enables users to rate any product along a 
scale of 1 to 5 stars. Users can also submit a text review to describe their experience with 
the product that they have purchased and used. 

 
Continued on the next screen. 
 

 
 

Instructions – Continued 
 
Imagine you are planning to purchase a particular type of wireless mouse from 

Amazon.com. A wireless mouse is a computer mouse that needs no wires to send signals 
from the mouse to a computer. You would prefer a mouse that is not only compact but 
also foldable, so that you can easily take it with you anywhere you go. 

 
You open Amazon.com, type in “compact foldable wireless mouse” and click the 

“Search” button. 
 
Continued on the next screen.  
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Instructions – Continued 

 
Your search returns 2 different compact foldable wireless mice, each costing 

$23.99. We will refer to these 2 mice by letters: Mouse A and Mouse B. 
 
At this point, you don’t know which one to purchase. Therefore, you decide to 

consult their rating profiles – summary statistics of user ratings, and perhaps read some 
user reviews.  

 
Continued on the next screen.  
 

 
 

Instructions – Continued 
 
For each mouse, you will be provided with its rating profile – summary statistics 

of ratings from previous users who have purchased it. After seeing the rating profiles of 
two wireless mice, you will be asked to give your impressions of the mice.  

 
In total, you will see 2 mice. The task starts on the next screen.  
 

 
 

Mouse A 
<Rating Profiles> 

 

 
Mouse B 

<Rating Profiles> 
 

// Initial beliefs: (Darke and Ritchie 2007) 
What is your overall opinion of Mouse A based on its rating profile on the top 

left of this page?  
- very bad / very good 
- very positive / very negative 
- very unfavorable / very favorable 
 

 
 

Mouse A 
<Rating Profiles> 

 

 
Mouse B 

<Rating Profiles> 
 

// Initial beliefs:  
What is your overall opinion of Mouse B based on its rating profile on the top 

right of this page?  
- very bad / very good 
- very positive / very negative 
- very unfavorable / very favorable 
 



 173 

 
 

Mouse A 
<Rating Profiles> 

 

 
Mouse B 

<Rating Profiles> 
 

Assume Mouse A appears first in your search result and catches your attention 
first, promoting you to check out Mouse A's reviews first. 

 
 
 

Mouse A 
<Rating Profiles> 

 
Above is the rating profile of Mouse A. Amazon.com displays the 6 most recent 

reviews of Mouse A on the first review page. 
 
Imagine that you don't have enough time to read all of the reviews, and you only 

have time to read 3 of them. 
 
Below are the titles of the 6 most recent reviews of Mouse A. Please pick 3 

reviews that you are most interested in reading. 
 
<6 review titles > 
 

 
 

Mouse A 
<Rating Profiles> 

 
Below are the 3 reviews of Mouse A that you have picked. Please read them 

carefully before answering any questions. 
 

< 3 reviews> 
 

 
 
 
From this screen, you will be asked to provide your evaluation of the individual 

reviews of Mouse A. 
 

<Review 1> 
 

// Review helpfulness: (Chen and Lurie 2013; Sen and Lerman 2007) 
Assuming that you were thinking about purchasing Mouse A in real life, how 

likely would you be to use this review in your decision-making? 
- very unlikely / very likely 
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How much influence would this review have on your decision? 
- very little influence / a great deal of influence 
 

 

Repeat for the other 2 reviews. 
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APPENDIX H. VARIABLES MEASURED IN THE PRETEST OF 

CHAPTER 4 

Assume that you were considering purchasing the camera. Using the scales below, 

how would you describe the review above? 

Extremity: (Lee et al. 2009) 

- not at all positive / very positive  

- not at all pleasant / very pleasant  

(or) 

- not at all negative / very negative  

- not at all unpleasant / very unpleasant  

 

Information quantity: (Gao et al. 2012) 

- contains very little information / contains a great deal of information 

- information contained in the review was not thorough at all / information contained in the 

review was very thorough 

 

Concreteness: (Keller and Block 1997) 

- not at all concrete / very concrete  

- not at all specific / very specific 
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Helpfulness: (Sen and Lerman 2007) 

- not at all helpful / very helpful 

- not at all informative / very informative 

 

Emotional intensity: (Jensen et al. 2013) 

- contains little emotion / contains a great deal of emotion 

- contains no feelings / contains a lot of feelings 

 

Realism: (Mafael et al. 2016) 

- not at all realistic / very realistic  

- not at all real / very real 

 

Reading difficulty: (Ermakova et al. 2014; Hall and Hanna 2004) 

- very hard to read / very easy to read 

- very hard to understand / very easy to understand 
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APPENDIX I. VARIABLES MEASURED IN STUDY 1 AND 

STUDY 2 OF CHAPTER 4 

Purchase intention: (Dodds et al. 1991; Goldberg and Gorn 1987)  

Based on the information of Camera Model A/B, please answer the following questions. 

- If you were thinking of buying a digital camera, how likely is it that you would buy 

Camera Model A/B? 

- How likely is it that you would consider purchasing Camera Model A/B? 

- How likely is it that Camera Model A/B would be a good choice for you? 

 

Choice between two products: 

Given a choice between the two cameras, which camera would you choose? (8-point scale) 

- definitely choose Camera Model A / definitely choose Camera Model B 

 

Average rating: 

Study 1:  

Can you recall the average rating of Camera Model A/B based on hundreds of its prior 

customer reviews? (5-point scale) 

- 3 stars / 3.5 stars / 4 stars / 4.5 stars / 5 stars 

Study 2:  

Can you recall the average rating of Camera Model A/B based on hundreds of its prior 

customer reviews? (5-point scale) 

- 2 stars / 2.5 stars / 3 stars / 3.5 stars / 4 stars 
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Review valence: (MacKenzie and Lutz 1989) 

Using the scales below, overall, how would you describe the above 3 reviews as a whole?  

- expresses very bad feelings about the camera / expresses very good feelings about the 

camera 

- expresses very unfavorable feelings about the camera / expresses very favorable feelings 

about the camera 

- expresses very unpleasant feelings about the camera / expresses very pleasant feelings 

about the camera 

 

Rating dispersion: (He and Bond 2015) 

Based on the information of Camera Model A/B, please describe the rating distribution of 

Camera Model A/B. 

- very close together / very spread apart 

- very low dispersion / very high dispersion 
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