An Examination of Social Influence on Online Reviews – The Case of Yelp
Introduction
[bookmark: _GoBack]Online reviews become increasingly popular as an important source of word-of-mouth (WOM). Previous research suggests that product sales and firms’ financial performance are positively influenced by online reviews (Chevalier & Mayzlin, 2006; Ye, Law, & Gu, 2009; Zhu & Zhang, 2010). Therefore, understanding the factors that shape consumers’ online review-rating behavior is essential. According to the anchoring effects in judgment, self-presentation, and social conformity theories, online reviewers prefer to consider other group members’ opinions when providing their own ratings (Adomavicius et al., 2013; Schlosser, 2005). Yet, prior studies have revealed little regarding the social influence process involved in online review ratings as well as the factors that shape it (Moe & Schweidel, 2012; Sridhar & Srinivasan, 2012; Zhang, Zhang, & Yang, 2016), especially for experience-oriented hospitality products. 
Therefore, this study aims to investigate whether and how prior review ratings by other consumers affect a focal consumer’s online review-posting behavior in terms of his/her ratings regarding an experience-oriented product. In addition, this study examines the extent to which a consumer’s experience extremity, cognitive effort in writing a review, online status, and the variance of prior review ratings influence his/her subsequent online review rating behavior. 
The findings from this study would contribute to the electronic word-of-mouth (eWOM) literature and social influence literature in terms of the bidirectional nature of social influence on eWOM, experience-oriented product rating, consumers’ heterogeneous product experience and online status, and their cognitive efforts and review characteristics. This research would also help industry practitioners to better understand consumers’ review-rating behavior and how ratings are socially influenced. 
Literature Review
Impact of Prior Reviews on Subsequent Review Ratings
Consumers usually check product reviews online before making purchases, which inform their pre-purchase expectations (Ho, Wu, & Tan, 2017). Previous empirical studies (i.e., Hu & Li, 2011; Lee et al., 2015; Ma et al., 2013) have tested the influence of prior reviews’ characteristics on subsequent review ratings but revealed inconsistent findings. For instance, Ma et al. (2013) identified herding behavior among subsequent reviewers. Therefore, a consumer’s online review rating is likely to be influenced by prior review ratings posted by other consumers. On this basis, the following hypothesis is proposed: 
Hypothesis 1 (H1): The prior average review rating has a positive influence on the subsequent ratings of the same restaurant.
Extremity Effect of Consumer Experience
A consumer’s product experience can be heterogeneous, ranging from extreme (i.e., extremely positive or negative) to moderate (i.e., moderately positive or negative). Most judgments, such as likes or dislikes, imply an array of ratings with the level of judgment ambiguity determining the width of this range (Birnbaum, 1972; Wyer, 1974). When an individual has a moderate product experience with simultaneous positive and negative attributes, s/he is more likely to encounter uncertainty when quantifying the item’s quality. When consumers have an extremely positive or extremely negative experience that disconfirms existing reviews and ratings, they are more likely to experience normative conflict and neglect conformity pressure if they believe doing so is better for the group (Ashforth, Kreiner, & Fugate, 2000). In this scenario, people are less likely to be socially influenced and will be motivated out of either concern for other consumers or an interest in helping the company by expressing a true product experience (Hennig-Thurau et al., 2004). Therefore, the following hypothesis is proposed: 
Hypothesis 2 (H2): The influence of prior average review rating on subsequent ratings of the same restaurant is moderated by the extremity of a consumer’s experience; the influence is stronger when the consumer has a moderate experience and weaker when the consumer has an extreme experience, either highly positive or highly negative.
Consumer’s Cognitive Effort
When individuals use cognitive mental processes in drafting online reviews, their comments exhibit a significant increase in words related to logical and analytical thoughts, such as because, therefore, and think (Ma et al., 2013). The presence of cognitive words in online reviews reflects the reviewer’s analytical thought process and his/her active attempt to understand the experience, constituting a valid representation of the reviewer’s underlying cognitive process (Boals & Klein, 2005). The following hypothesis is thus proposed: 
Hypothesis 3 (H3):  The influence of prior average review rating on subsequent ratings of the same restaurant is moderated by the consumer’s cognitive effort in writing the online review; the influence is stronger for the consumer who invests more cognitive effort in writing the review, and weaker for the consumer investing less cognitive effort.
Consumer’s Online Status
Studies have reported that consumers with less review experience (measured by their number of reviews written previously) tend to mimic prior review ratings, whereas consumers with more review experience are more likely to post relative negative review ratings to differentiate themselves from others (Ma et al., 2013; Moe & Schweidel, 2012). Yelp has maintained such a profile that can denote reviewers as “Elite” if they have contributed substantially to the platform. The “Elite” label is not based solely on the number of reviews a reviewer writes but also on well-written reviews, high-quality photos and tips, active voting behavior, and a history of being cordial to other users (Yelp, 2017). Connors, Mudambi, and Schuff (2011) found that reviews written by elite reviewers provide deeper insight into a product/service and are deemed more helpful. Therefore, we propose that:
Hypothesis 4 (H4): The influence of prior average review rating on subsequent ratings of the same restaurant is moderated by consumer online status; the influence is stronger when the consumer is not labeled an expert by the online review platform and weaker when the consumer is labeled an expert by the online review platform.
Variance in Prior Review Ratings
In the context of online reviews, the dispersion of ratings reflects reviewers’ degree of consensus and provides information on the accuracy of the average rating (Yin, Mitra, & Zhang, 2016). Highly dispersed review ratings reduce consumers’ confidence in the certainty of the average rating (Petrocelli, Tormala, & Rucker, 2007). According to the social conformity theory, consumers are more likely to be influenced by their peers whom share an opinion (Feldman, 2003; Lascu & Zinkhan, 1999). For example, consumers form an initial expectation about a hotel upon reading the average review rating, but this initial expectation could be attenuated when consumers are less certain about their initial beliefs (e.g., in the case of low review volume and high review dispersion). However, little is known about how online review rating distributions influence the impact of prior reviews on subsequent ratings, especially for restaurant online reviews. As such, the following hypothesis is proposed: 
Hypothesis 5 (H5): The influence of prior average review rating on subsequent ratings of the same restaurant is moderated by the variance in existing ratings; the influence is stronger when the variance is low and weaker when the variance is high.
The research framework is provided in Figure 1.
Methodology
Restaurant review data were collected from a popular online review website, Yelp.com, and Las Vegas was selected as the target setting. The authors chose the most popular 300 restaurants (measured by the number of online reviews) in Las Vegas to ensure a sufficient number of reviews per restaurant and include various types of ethnic cuisines (Chen & Laurie, 2013; Li et al., 2017). All reviews for each restaurant on and before January 8, 2015 were included in the dataset for a total of 186,714 reviews. Restaurants ranged from casual to fine dining, limited service to full service, and included all restaurant categories (e.g., American, Mexican, Italian and so on). The sample also included all price ranges in restaurants: inexpensive (n = 42, 13.96%), moderate (n = 184, 61.39%), pricey (n = 52, 17.26%), and ultra high-end (n =22, 7.39%).

Econometric model was used for the data analysis. To evaluate overall restaurant quality, the Yelp community uses a product rating system with an integer value ranging from 1–5. Because the dependent variable was ordinal and consisted of censored data, an ordered logit model was used in this study (Cameron & Trivedi, 2005). The basic analytic unit was the review.
Results
The estimation results of the ordered logit model is presented in Table 1. Model 1.1 simply included a series of control variables as the independent variable. Model 1.2 tested the effect of the prior average review rating on the subsequent review rating while controlling all control variables included in Model 1.1. Model 1.3 was the full model incorporating Model 1.2 and further tested the moderating effects of the consumer’s experience extremity, cognitive effort, online status, and variance of prior review ratings. The estimation results among the three models were consistent. Model 1.3 had the highest pseudo R2 value (0.1601) and was thus used in the following sections to explain the final estimation results. 

According to Model 1.3, the effect of prior average review rating exerted a significant and positive influence on the subsequent restaurant rating (coefficient = 1.451363); hence, H1 was supported. The influence of the prior average review rating on the subsequent rating was negatively moderated by the consumer’s experience extremity (extreme negative experience: coefficient = -0.5802659, p < 0.000; extreme positive experience: coefficient = -0.1900039, p < 0.000). In other words, the social influence of prior average review rating was weaker when the consumer had either an extreme negative experience or positive experience, and social influence was stronger when the consumer’s dining experience was moderate; thus, H2 was supported.

Regarding the role of consumer cognitive effort, the estimation results demonstrate that the moderating effect was significant but negative (coefficient = -0.0115263), indicating that the social influence from the prior average review rating was weaker when a consumer invested substantial effort in writing the review. Social influence was stronger when a consumer devoted less effort. H3 was therefore supported. 

For reviewer online status, the estimation results demonstrate a significantly negative moderation effect (coefficient = -0.1607279, p < 0.01), indicating that non-elite reviewers were more likely to be socially influenced by the prior average review rating, whereas elite reviewers were less likely to be socially influenced; therefore, H4 was supported. The moderating effect of the variance in existing review ratings was found to be significant and negative (coefficient = -0.1492984). The influence was thus stronger when the variance of existing restaurant review ratings was low and weaker when the variance was high, supporting H5.

Estimation results regarding the influences of control variables on a consumer’s online restaurant review rating were consistent and robust in Model 1.1–Model 1.3. In Model 1.3, review length had a significant and negative influence on a consumer’s online review rating (coefficient = -0.0012144), indicating that consumers may write more in online reviews when complaining about an unpleasant dining experience. The effect of consumer tenure on Yelp also showed a significantly negative influence on a consumer’s online review rating (coefficient = -0.0031168); that is, consumers who had been members of Yelp for a longer time were more likely to assign a restaurant a lower rating. In addition, the number of prior review ratings exerted a significantly negative impact (coefficient = -0.0001024, p < 0.001), implying that the restaurant rating decreased with an increase in the number of online reviews.
Conclusion and Discussion
The empirical results indicate that (1) prior average review rating exerts a positive influence on subsequent review ratings of the same restaurant; (2) the influence of prior average review ratings on subsequent ratings is stronger when the consumer has a moderate dining experience or invests less cognitive effort in writing the review, whereas the influence is weaker when the consumer has an extreme dining experience or devotes more cognitive effort to writing the review; (3) compared to elite reviewers, non-elite reviewers on an online review platform are more susceptible to the social influence of prior average review ratings; and (4) the effect of social influence is attenuated by the variance in existing review ratings. 
This study contributes to the previous literature in several ways. It is one of the few studies in the hospitality and tourism fields to document the bidirectional nature of social influence on eWOM for experience-oriented products. This study also made an initial attempt to examine the influence of prior reviews on subsequent review ratings of the same restaurant for consumers with heterogeneous product experiences, with different online status (i.e., elite vs. non-elite) on an online review website as well as the moderating role of review characteristics using a text mining approach. Furthermore, the findings provide valuable insight for the designers of online review platforms. For example, they can develop algorithms to recommend reviews free from social influence for each business. 
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Figure 1. Conceptual Framework

Table 1. Estimation Results—Ordered Logit Model

	
	Model 1.1
	Model 1.2
	Model 1.3

	AveOthers
	
	1.128559***
	1.451363***

	
	
	(.0150197)
	(.0479882)

	ExpExtremity
	
	
	

	Low (= 1)
	
	
	-.0511321

	
	
	
	(.1171615)

	High (= 2)
	
	
	2.017633***

	
	
	
	(.0834556)

	ExpExtremity × AveOthers
	
	
	

	Low (= 1) × AveOthers
	
	
	-.5802659***

	
	
	
	(.0312033)

	High (= 2) × AveOthers
	
	
	-.1900039***

	
	
	
	(.0215297)

	Cognitive
	
	
	-.0123731

	
	
	
	(.0082127)

	Cognitive × AveOthers
	
	
	-.0115263***

	
	
	
	(.0021199)

	Status
	
	
	.5139996***

	
	
	
	(.0831501)

	Status × AveOthers
	
	
	-.1607279***

	
	
	
	(.0215101)

	Variance
	
	
	.4374829***

	
	
	
	(.1142373)

	Variance × AveOthers
	
	
	-.1492984***

	
	
	
	(.0295331)

	Length
	-.0016519***
	-.0017552***
	-.0012144***

	
	(.0000367)
	(.0000369)
	(.0000401)

	Tenure
	-.0031177***
	-.0032814***
	-.0031168***

	
	(.0002348)
	(.0002356)
	(.0002502)

	Volume
	-.00005***
	-.0001243***
	-.0001024***

	
	(.000012)
	(.0000121)
	(.0000125)

	Price 
	
	
	

	Price = 2
	-.5382833***
	-.1339934***
	-.2063145***

	
	(.033001)
	(.0336871)
	(.035647)

	Price = 3
	-.0715256*
	.0874415**
	-.0911626**

	
	(.0386503)
	(.0388968)
	(.0412116)

	Price = 4
	-.0508706
	.0660336
	-.092124*

	
	(.0465049)
	(.046919)
	(.0490198)

	Restaurant Category
	Yes
	Yes
	Yes

	Review Year FE
	Yes
	Yes
	Yes

	Review Month FE
	Yes
	Yes
	Yes

	/cut-1
	-2.756608*
	1.788264***
	2.093023***

	
	(1.514044)
	(.3372759)
	(.5202077)

	/cut-2
	-1.725567
	2.834868***
	3.470285***

	
	(1.514026)
	(.337251)
	(.5201699)

	/cut-3
	-.7566665
	3.825315***
	4.809533***

	
	(1.514017)
	(.3372979)
	(.5202089)

	/cut-4
	.7099148
	5.325628***
	6.613248***

	
	(1.514018)
	(.3374146)
	(.5203075)

	Observations
	186,566
	186,256
	185,969

	Pseudo R2
	0.0432
	0.0540
	0.1601

	LR 𝜒2
	22757.49
	28443.46
	84143.82

	Prob > 𝜒2
	0.0000
	0.0000
	0.0000

	LL
	-252184.9
	-248943.93
	-220701.4


Note: Values in parentheses indicate standard errors. Asterisks indicate the coefficient is significant at the *10%, **5%, and **1% level.
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