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.
4.2.5 Variance in Prior Review Ratings

Major e-commerce and online review websites, such as Amazon and Yelp,
display the average rating of all consumers’ reviews along with rating distributions,
depicted by a bar chart indicating the number/proportion of each rating level (Sun, 2012).
The bar chart often appears in a prominent location on the product introduction page
(Sun, 2012) and is likely to be seen by a reviewer who may then be influenced by the
distribution or variance of 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). Based on Bayesian information updating theory (Gelman et al.,
2003), Hu and Li (2011) argued that among various information sources, those with
lower variance exert greater impacts on consumers. In other words, highly dispersed
review ratings reduce consumers’ confidence in the certainty of the average rating
(Petrocelli, Tormala, & Rucker, 2007). According to social conformity theory, consumers
are more likely to be influenced by many 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
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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 summarized in Figure 4.1.
4.3 Research Method

4.3.1 Data

The restaurant setting, rather than manufactured goods, was used in this study as
restaurant products are more experience-oriented with characteristics of intangibility,
variability, perishability, and inseparability. Restaurant review data were collected from a
popular online review website, Yelp.com, and Las Vegas was selected as the setting. The
author 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. All
reviews for each restaurant 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). The sample also
included all price ranges: inexpensive (n = 42, 13.96%), moderate (n = 184, 61.39%),

pricey (n =52, 17.26%), and ultra high-end (n =22, 7.39%).
4.3.2 Variable Operationalization

To assess the effects of prior average review rating on subsequent rating of the
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same restaurant, a series of variables were incorporated and measured in the model. The
dependent variable was the reviewer’s online rating of the restaurant (y; ;).

Prior average review rating. The average of prior restaurant review ratings before
the current review (the nth review) was used to measure social influence (Sridhar &
Srinivasan, 2012), taken as the average rating of the first, second, ..., and (n — 1)th
review ratings for restaurant j (AveOthers;;). Rather than the exact restaurant rating, the
rounded average review rating to the nearest half-star as shown on Yelp was employed
(Maet al., 2013). The rounded average rating is consistent with that displayed on Yelp
and allowed the author to accurately test the social influence of prior review ratings.

Consumer experience extremity. Consistent with Sridhar and Srinivasan (2012)
and Ma et al. (2013), words/emotions in online review text reflect consumers’ real
product experiences. Consumer experience extremity (ConsExp; ;) was measured by
calculating the sentiment index for a review. Sentiment refers to an attitude, thought, or
judgment prompted by a feeling. This study calculated review sentiment using the naive
Bayesian algorithm (McCallum & Nigam, 1998)*, one of the most widely recognized text
categorization methods. The values of review sentiment ranged from 0-1; the higher the
sentiment value, the more positive the experience. Consumer experience extremity in this
study was coded as 1 if the value was smaller than 0.05, meaning extreme negative
experience; it was coded as 2 if the value was larger than 0.95, meaning extreme positive

experience; otherwise, it was coded as 0.

! A support vector machine (SVM) classifier was also used to calculate review sentiment in this study, but its
performance was worse than a naive Bayes classifier. Therefore, the naive Bayes algorithm was finally adopted to
calculate review sentiment.
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Cognitive effort. The latest version of the Linguistic Inquiry and Word Count
(LIWC) program, a text mining tool, was used to analyze the percentage of cognitive
process words (e.g., because, cause, know, ought) in the body of each review
(Pennebaker, Tormala, & Rucker, 2007), especially causal (e.g., because, hence) and
insight-related words (e.g., consider, think, know). The LIWC program calculates the
percentage of words matched to pre-defined dictionaries in a text (Pennebaker, Tormala,
& Rucker, 2007). More cognitive-related words in review text suggest that more
cognitive efforts were devoted to review writing. In addition to the frequent use of LIWC
in psychology, the program has garnered increasing attention in marketing (Ludwig et al.,
2013; Sridhar & Srinivasan, 2012) and information systems research (Goes et al., 2014;
Hong et al., 2016; Yin et al., 2014).

Consumer online status. Consumer online status was coded as 1 if the consumer
was an elite reviewer in the year the review was written; otherwise, it was coded as 0.

Variance of prior review ratings. The variance of prior review ratings (ReviVar;.)
was measured by the variance of the first, second, ..., and (n — 1)th review ratings for
restaurant j (before current review n).

Control variables. To ensure an unbiased estimation, the author needed to control
for all other alternative explanations. Therefore, review length (Length;;.) was
controlled in the model. In terms of reviewer-specific variables, reviewer tenure
(Tenure;;), as measured by the number of days since the consumer’s website
registration, was included in the model as a control variable. The number of review
ratings for restaurant j at time ¢ (before the current review) (Volume;,) was included to

control the restaurant popularity effect. Moreover, two variables were included in the
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model to control for unobserved restaurant heterogeneity, which was invariant with time.
First, the price range of the restaurant (Price;) was controlled to account for the possible
role of price sensitivity. Second, restaurant category (Category;), such as American,
Mexican, or Chinese, was controlled because consumers’ cuisine preferences may affect
restaurant evaluation and review writing. Time heterogeneity (Godes & Silva, 2012; Ma
et al., 2013) was also considered, and the time effect was controlled by a series of dummy
variables reflecting the year (Year;;,) and month (Month;;;) when the review was posted
on Yelp. Ratings across different years, months, and days of the week could be different
due to unobserved shocks, trends or seasonal effects. The details for each variable are

listed in Table 4.2; summary statistics appear in Table 4.3.

Table 4.2 Variable Operations

Variable Description

Dependent variables
Vije Review rating provided in review i for restaurant j at time t

Independent variables

The prior average review rating for restaurant j at time t (before the

AveOthersj; .
current review)

Control variables
(1) Review-level

Length;; Total number of words in review i for restaurant j at time t
(2) Reviewer-level
Tenure;; Number of months since the consumer registered on Yelp when

review i was written at time t
(3) Restaurant-level

Popularity;, Number of reviews for restaurant j at time t (before the current
review)

Price; A categorical variable classifying restaurants into different price
ranges (1 = inexpensive; 2 = moderate; 3 = pricey; 4 = ultra high-end)

Category; A categorical variable classifying restaurants into different categories
(n=178)
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Variable Description

(4) Time-level

Year;; Year in which review was written (reference year = 2005)

Month;j, Month in which review was written (reference year = January)

Moderators

ExpExtremity;;, Consumer i’s experience extremity for restaurant j at time t (1 =
sentiment value either smaller than 0.05 or larger than 0.95; otherwise,
equals 0)

Cognitive;;; Consumer i’s cognitive effort, measured by the proportion of
cognitive process words (e.g., because, cause, know, ought) in each
review text by consumer i for restaurant j at time ¢

Status;; Consumer i’s online status, measured by whether consumer i was
labeled “Elite” in year t when writing a review (yes = 1; no = 0)

Variance;; Variance of review ratings for restaurant j at time t (before the current
review)

Table 4.3 Variable Descriptions
Variable Mean Std. Deyv. Min Max
Dependent variable
y 3.847258 1.198129 1 5
Independent variable
AveOthers 3.882435 4733675 1.5 5
Moderating variable
ExpExtremity -- -- 0 1
Cognitive 9.987555 4.514909 0 100
Status -- -- 0 1
Variance 1.110787 328854 0 8
Control variable
Length 134.2243 120.8954 1 1015
Tenure 22.81882 19.61112 0 117
Popularity 526.5275 614.0053 0 4136
Price -- -- 1 4
Category -- -- 1 178
Year -- -- 2004 2015
Month - - 1 12
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4.3.3 Econometric Model

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. Consider a review
rating y;; = {1,2,3,4,5}, which is the rating score written by consumer i (i = 1, ...,I) for
restaurant j (j = 1, ...,J) attime ¢. Let y;;,* be the latent variable that represents the
consumer’s restaurant evaluation. y;;.* is specified as a function of different factors that
can affect the customer’s evaluation as follows:

Vijt. = apAveOthers;q

+ B1ExpExtremity;;; + B,Cognitive;;; + BsStatus;; + B, Variance;

+ v, AveOthers;; X ExpExtremity;;; + y,AveOthers;; X Cognitive;;;

+ y3AveOthers;; X Status;; + y,AveOthers;; X Variance;;

+ 0 Zyje + £5¢ 1
where Z;;; represents the other control variables described above, and ¢;;; is an error term
with a logistic distribution of F(z) = e*/(1 + e%).

As ;" crosses a series of increasing unknown thresholds, the ordering of

alternatives moves up accordingly. The ordered model in this study is defined as follows

(Cameron & Trivedi, 2005):
Pr[Ratingi]-t = j] = Prlom-1 <Yyj¢° < am]
= Prlom_1 < XjjeB + ujje < o]

= Pr[o(m_l - Xi,th < Ujjt < Oy — Xi,th]
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= F(am - Xi,th) - F(am—l - X{th)' (2)
where F is the cdf of u; ;.
The threshold values (a,,,) and regression parameters 8 can be obtained using the

maximum log-likelihood estimation method with Equation (2).
4.4 Empirical Results
4.4.1 Main Results

The estimation results of the ordered logit model are shown in Table 4.4. Model
1.1 only 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 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 R? value (0.1601) and was thus used in the following sections to explain the final
estimation results.

According to Model 1.3 (Table 4.4), 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
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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.

Table 4.4 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 x AveOthers
Low (= 1) x AveOthers -.5802659***
(.0312033)
High (= 2) x AveOthers -.1900039***
(.0215297)
Cognitive -.0123731
(.0082127)
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Model 1.1 Model 1.2 Model 1.3
Cognitive x AveOthers -.0115263***
(.0021199)
Status .5139996***
(.0831501)
Status < AveOthers -.1607279***
(.0215101)
Variance A374829***
(.1142373)
Variance x 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 R* 0.0432 0.0540 0.1601
LR y? 22757.49 28443.46 84143.82
Prob > y 2 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.

Estimation results regarding the influences of control variables on a consumer’s
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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. This result is consistent with the self-
selection bias proposed by Li and Hitt (2008), noting that early consumers self-select
products they believe they may enjoy and thus tend to provide higher ratings compared to

subsequent consumers and the general population.
4.4.2 Robustness Check

Alternative Operations of Variable. To examine model robustness, the sensitivity
of the estimation results to different operations of experience extremity was checked
using two alternative operations. First, consumer experience extremity was coded as 1 if
the value was smaller than 0.01, meaning extreme negative experience; it was coded as 2
if the value was larger than 0.99, meaning extreme positive experience; otherwise, it was
coded as 0. Second, consumer experience extremity in this study was coded as 1 if the
value was smaller than 0.10, meaning extreme negative experience; it was coded as 2 if
the value was larger than 0.90, meaning extreme positive experience; otherwise, it was

coded as 0. Then, the new models were re-estimated by replacing consumer experience
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extremity with the above two alternative operations. Results in Table 4.5 are

quantitatively similar to those in Table 4.4.

Table 4.5 Estimation Results—Alternative Measurement for ExpExtremity

Model 2.1 (0.01, 0.99)

Model 2.2 (0.10, 0.90)

AveOthers 1.452006*** (.0468424) 1.410545*** (.0488862)
ExpExtremity
Low (=1) -.1556163 (.1283528) -.0979475 (.1165062)
High (= 2) 2.153921***(.0794366) 1.852866*** (.0894302)
ExpExtremity x AveOthers
Low (= 1) x AveOthers -.63068*** (.0343093) -.5130765*** (.0309526)
High (= 2) x AveOthers -.227879*** (.0204043) -.1407263*** (.0231411)
Cognitive -.0101047 (.0082058) -.016944** (.0082024)
Cognitive x AveOthers -.0127141*** (.0021177) -.0099128*** (,0021177)
Status .5316952*** (,0828544) .5038634*** (,0832294)
Status x AveOthers -.1668433*** (.021439) -.1556435*** (.021529)
Variance 4273666*** (.1139828) 4426208*** (,1141778)
Variance x AveOthers -.1486759*** (.0294648) -.1525343*** (,0295325)
Length -.0014508*** (.0000407) -.001119*** (.0000398)
Tenure -.0032291*** (,0002502) -.0030419*** (,0002501)
Volume -.0000954*** (.0000125) -.0001071*** (.0000125)
Price
Price =2 -.2058639*** (,0355588) -.2147045*** (,0356891)
Price=3 -.0940282** (.0411259) -.0912189** (.0412515)
Price = 4 -.0815797* (.0489564) -.0848535*(.0490237)
Restaurant Category Yes Yes
Restaurant FE No No
Review Year FE Yes Yes
Review Month FE Yes Yes
/cut-1 1.760366*** (.514159) 2.090215*** (,5155481)
/cut-2 3.119931*** (.5141095) 3.461095*** (.5155182)
/cut-3 4.411374*** (.5141292) 4.811582*** (.5155656)
/cut-4 6.18729*** (.5142289) 6.62361*** (.5156594)
Observations 185969 185,969
Pseudo R 0.1523 0.1614
LR y?2 80032.72 84834.02
Prob > y 2 0.0000 0.0000
LL -222756.95 -220356.3

Note: Values in parentheses indicate standard errors. Asterisks indicate the coefficient is
significant at the *10%, **5%, and **1% level.
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Table 4.6 Estimation Results—Robustness Check with Restaurant Fixed Effects

Model 3.1 Model 3.2 Model 3.3
(0.95, 0.05) (0.99, 0.01) (0.90, 0.10)
AveOthers .8673359*** .8587205*** .8343061***
(.053343) (.0551583)
ExpExtremity
Low (=1) -.0572254 -.1614351 -.1045452
(.1171526) (.1283907) (.1165009)
High (= 2) 2.033943*** 2.177803*** 1.865575***
(.0839782) (.0800483) (.0898701)
ExpExtremity x AveOthers
Low (= 1) x AveOthers -.5780882*** -.6282594*** -.5106914***
(.031206) (.0343235) (.0309558)
High (= 2) x AveOthers -1927172*** -.2322177*** -.1428145***
(.021666) (.0205621) (.0232573)
Cognitive -.0144061* -.0120238 -.0187978**
(.0082436) (.0082369) (.008234)
Cognitive x AveOthers -.0110753*** -.0122827*** -.009515***
(.0021278) (.0021257) (.0021258)
Status 4436789*** A4605722*** 434039***
(.0834408) (.0831559) (.08352)
Status x AveOthers -.1391766*** -.1451602*** -.1342107***
(.0215901) (.0215217) (.0216088)
Variance 5520251 *** .5164394*** .5760351***
(.134435) (.1337551) (.134285)
Variance x AveOthers -.1976034*** -.1905214*** -.2039917***
(.0357003) (.0355254) (.0356785)
Length -.0013245*** -.0015605*** -.0012284***
(.0000404) (.000041) (.0000401)
Tenure -.0032126*** -.0033208*** -.0031436***
(.0002513) (.0002513) (.0002512)
Volume -.0001598*** -.000152*** -.0001642***
(.0000158) (.0000158) (.0000158)
Price No No No
Restaurant Category No No No
Restaurant FE Yes Yes Yes
Review Year FE Yes Yes Yes
Review Month FE Yes Yes Yes
/cut-1 -.6493999 -1.026319 -.5857437
(.5359998) (.5310995) (.5288668)
/cut-2 7317343 3365711 .7892033
(.5359522) (.5310413) (.5288257)
/cut-3 2.077409*** 1.634572*** 2.145956***
(.5359694) (.5310389) (.5288517)
/cut-4 3.894637*** 3.424235*** 3.971123***
(.536013) (.5310816) (.5288917)
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Model 3.1 Model 3.2 Model 3.3

(0.95, 0.05) (0.99, 0.01) (0.90, 0.10)
Observations 185,969 185,969 185,969
Pseudo R? 0.1634 0.1556 0.1647
LR y 2 85879.65 81786.61 86539.02
Prob > y 2 0.0000 0.0000 0.0000
LL -219833.48 -221880 -219503.8

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

Robustness Test Using Restaurant Fixed Effects. In addition to the price and
restaurant categories, which may affect a consumer’s online review rating, other
restaurant-level variables (e.g., location, parking, and transportation) can also influence a
consumer’s evaluation. To avoid estimation bias, another robustness check was
conducted by replacing restaurant-level variables of price and category with restaurant
fixed effects to help control for unobserved time invariant heterogeneity. Estimation
results are listed in Table 4.6 and are quantitatively similar to the main estimation results.

All hypotheses were empirically supported and appear in Table 4.7.

Table 4.7 Summary of Hypothesis-Testing Results

. Empirical
Hypothesis Support
Hypothesis 1 (H1): The prior average review rating has a positive influence J

on the subsequent rating of the same restaurant.

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 v
a moderate experience and weaker when the consumer has an extreme

experience, either highly positive or negative.

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 investing more cognitive effort in writing the review and

weaker for the consumer investing less cognitive effort.
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Empirical

Hypothesis Support

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.

Hypothesis 5 (H5): The influence of prior average review rating on

subsequent ratings of the same restaurant is moderated by the variance in J
existing ratings; the influence is stronger when the variance is low and

weaker when the variance is high.

4.5 Conclusion and Discussion

Using online restaurant review data from Yelp, this study examined whether and
how prior review ratings posted by other consumers affect a subsequent consumer’s
online review-posting behavior when evaluating an experience-oriented product such as a
restaurant. The industry would benefit from a clearer understanding of the factors that can
decrease social influence to ensure accurate product evaluations; therefore, this study
investigated the roles of consumer experience extremity, cognitive effort in writing a
review, online status, and variance of prior review ratings in consumers’ restaurant online
reviews. The author turned to social influence and online WOM literature to formulate
hypotheses and tested them using a large online dataset and text mining approach. The
empirical results indicate that (1) prior average review rating exerts a positive influence
on subsequent review ratings for 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 with elite reviewers, non-elite
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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.
4.5.1 Theoretical Implications

This study contributes to the previous literature in several ways.

First, it is one of the few in hospitality and tourism to document the bidirectional
nature of social influence on eWOM for experience-oriented products. Online reviewers,
who influence others as opinion leaders, may also be socially influenced. Marketers and
online review websites should understand that consumers’ online reviews and ratings are
not independent or based solely on their consumption experiences; rather, consumers’
ratings are socially influenced to some extent by prior reviews from earlier consumers.

Second, this study 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. This conclusion extends previous studies on social
influence and online review ratings (Hu & Li, 2011; Ma et al., 2013) in which
heterogeneous consumer consumption experiences were not considered.

Third, this study is among the first to examine the influence of prior reviews on
subsequent review ratings for consumers with different online statuses (i.e., elite vs. non-
elite) on an online review website. The finding of this study was somewhat consistent
with that of Ma et al. (2013), who found that online reviewers with more reviewing
experience and bigger social network did not tend to be influenced by prior online

reviews.
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Fourth, to the best of the author’s knowledge, this study is the first to examine the
moderating role of review characteristics using a text mining approach. A new variable
reflecting a reviewer’s cognitive effort in writing a review was considered by counting all
cognitive-related words, a technique that first appeared in psychological studies applying
language as a significant indicator of cognitive effort. The present work also
complements a study from Ma et al. (2013) investigating the moderating variable of

review length.
4.5.2 Managerial Implications

The objective of a reputation system is to provide true quality evaluations of
products/services (Ma et al., 2013); therefore, highlighting biased online reviews or
filtering out biases is critical for reputation systems as well as for consumers seeking to
make well-informed purchase decisions. This study identified several measurable
conditions under which subsequent review ratings are more likely to be socially
influenced. The findings of this study yield the following important managerial
implications for practice.

First, the empirical findings provide valuable insight for the designers of online
review platforms. Such platforms can construct indices related to the factors specified in
this study to rank the reliability of reviewers and their reviews. Using this type of ranking
system would encourage reviewers to invest more cognitive effort in drafting
comprehensive and objective reviews, while also filtering out biases to ensure accurate
reflections of their consumption experiences. These measures should benefit online
review platforms in the long term.

Second, online review platforms can develop algorithms to recommend reviews
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free from social influence for each business. Highlighting these reviews and placing them
in more prominent webpage locations would aid consumers in making better purchase
decisions. Online review platforms could also post a warning if a review appears to be
strongly biased or socially influenced.

Third, reviews and their corresponding ratings are not created equal. For example,
the present study found systematic differences between elite and non-elite reviewers in
terms of their online review-rating behaviors. Compared with non-elite reviewers, ratings
posted by elite reviewers were more resistant to social influence; therefore, online
reviews written by elite reviewers were more likely accurately depict their real
consumption experiences. If the ultimate goal of an online reputation system is to provide
unbiased reflections of product quality, then when using consumers’ collective wisdom,
system designers should assign more weight to review ratings provided by elite reviewers

and discount those from non-elite reviewers.
4.5.3 Limitations and Future Research

This study is subject to several limitations and raises a few interesting questions
that warrant further exploration. First, although this research model incorporated many
important factors associated with social influence in online reviews, many other
characteristics pertaining to the reviewer and the review text were unaccounted for.
Future studies can test the roles of these characteristics, such as reviewers’ social
networks and their perceived power. Ma et al. (2013) argued that social networks and
social connectedness may influence reviewers’ online review-rating decisions. The
current study only tested the role of reviewers’ online status, and it would be a promising

topic to explore how reviewers’ social networks shape their rating decisions. Second, this
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study neglected time delays after consumer’s restaurant dining experiences and
automatically assumed that consumers posted reviews immediately after dining. Yet
according to memory strength theory (Hinrichs, 1970), the duration between the time of a
dining experience and the publication of a corresponding review could affect how the
dining experience is recalled and, by extension, the overall evaluation. Therefore, future
studies may wish to investigate the impact of time duration between consumption and a
corresponding review when such data are available. Third, this study assumed that the
social influence of consumers’ online review ratings was not affected by the technologies
used to read and post online reviews. Webpage designs and consumers’ reading habits
vary on smartphones/tablets versus personal computers; therefore, future studies could
test the moderating effect of reviewers’ technologies on their review ratings. Fourth,
similar to Li and Hitt (2008), the current work did not differentiate the effects of prior
reviews and self-selection on subsequent consumers’ online review behaviors. This topic
would be interesting to explore in subsequent research, particularly the effects of prior
reviews when controlling for consumer self-selection. An experimental design may

provide additional insight into a true causality effect.
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CHAPTER 5
GENERAL CONCLUSIONS

5.1 Research Conclusion

Understanding the factors influencing consumers’ online review behavior is
crucial for hospitality business success and related scholarship. This dissertation has
examined online review behavior from the angle of the social influence of prior reviews.
The preceding chapters explored how prior review ratings and disconfirmation influenced
consumers’ online review-posting behavior in terms of their willingness to post online
reviews, their final review rating decisions, and the textual content characteristics of
reviews.

Study 1 completed a series of three experiments to empirically test the effects of
disconfirmation on consumers’ willingness to post online reviews and review rating
decisions in the context of a hotel and restaurant, respectively. In the hotel scenario,
Experiment 1 investigated the direct influence of disconfirmation on consumers’
willingness to post online reviews. Experiment 2 was conducted within a restaurant
context to examine the indirect effect of disconfirmation on consumers’ willingness to
post online reviews out of concern for other consumers. Experiment 3 used a hotel
context to examine the direct and indirect effects of disconfirmation on consumers’

review ratings as well as the moderating effect of prior review ratings’ variance on the
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influence of disconfirmation on consumers’ willingness to post online reviews and
review ratings.

Based on 300 restaurant online reviews from Las Vegas, Study 2 assessed the
influences of disconfirmation on consumers’ online review content characteristics. The
influences of disconfirmation on review length, review sentiment, and review content
reflecting a causal-explanation process were investigated. This study also explored
whether and how disconfirmation influences perceived review usefulness. Borrowing
from negativity bias theory, the asymmetrical effects of positive and negative
disconfirmation on review content characteristics and perceived review usefulness were
also tested.

Study 3 examined whether and how consumers’ prior average review rating
influences subsequent consumers’ online review ratings for the same restaurant. By
applying an ordered logit model to online reviews from 300 restaurants in Las VVegas, this
study evaluated the direct effect of prior average review rating on subsequent consumers’
review ratings for the same restaurant and examined the moderating effects of consumer
experience extremity, cognitive effort in writing a review, consumer online status, and
prior review ratings’ variance as contributors to the social influence process.

The results of this dissertation can be summarized as follows. First,
disconfirmation (vs. confirmation) was found to lead to increased willingness to post
online reviews. Consumers tended to show stronger willingness to post online reviews
when their post-consumption evaluations deviated from prior average review ratings for
the same hotel or restaurant. In contrast, consumers were more likely not to contribute to

an online review platform if their post-consumption evaluations were similar to prior
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average review ratings. The motivation of concern for others increased significantly when
consumers encountered disconfirmation and led to increased willingness to post online
reviews.

Second, the variance of prior review ratings appeared to exert a positive impact on
subsequent consumers’ willingness to post online reviews. In other words, a dissentious
rating environment could encourage subsequent consumers to post reviews in an online
review community.

Third, positive disconfirmation (vs. positive confirmation) led to increased online
review ratings. Individual consumers were apt to post higher review ratings when
encountering positive disconfirmation compared to positive confirmation. This finding
indicates that while perceived product quality and performance do influence a consumer’s
rating, disconfirmation between perceived quality and prior average review rating also
matters. The motivation of concern for others increased significantly when consumers
faced positive disconfirmation and thus encouraged increased online review ratings.

Fourth, the variance of prior review ratings attenuated the indirect effects of
disconfirmation through concern for others. Specifically, the indirect effects of
disconfirmation on consumers’ willingness to post online reviews and review rating
decisions were strong for prior review ratings with a small variance but weak for prior
review ratings with a large variance.

Fifth, disconfirmation exerted significant impacts on consumers’ online review
content characteristics. Consumers facing disconfirmation tended to write longer and
more sentimental reviews, including explanations why they deviated from past

consumers. Moreover, other customers perceived disconfirmed reviews to be more
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useful. In addition to the direct effect of disconfirmation on review usefulness,
disconfirmation could also increase review usefulness through changes in the review
content. It was also found that the effects of negative disconfirmation were stronger than
those of positive disconfirmation.

Sixth, this dissertation revealed that prior average review rating exerted a positive
influence on subsequent review ratings for the same restaurant. By contrast, the above
social influence process was moderated by the extremity of consumers’ experience, the
cognitive effort they devoted to writing a review, their online status, and the variance of
prior review ratings. The influence of prior average review rating on subsequent ratings
was stronger when the consumer had a moderate experience or invested less cognitive
effort in writing an online review, whereas the influence was weaker when the consumer
had an extreme experience or invested more effort in writing the review. Compared with
non-elite reviewers, Yelp-classified elite reviewers were less susceptible to the social
influence of prior average review ratings. Moreover, the influence of prior average
review rating on subsequent ratings was stronger when the variance in prior review

ratings was small and weaker when the variance was large.
5.2 Research Contributions and Implications

This dissertation contributes to the hospitality marketing literature and general
marketing literature by offering new theoretical insights. The empirical findings unveil
important managerial implications regarding online review management and digital
marketing strategies for hospitality firms and online review communities.

First, the bidirectional nature of social influence on consumers’ eWOM behavior

related to hospitality products was tested. Online reviews, which influence others’
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purchase decisions, appear to be socially influenced by prior reviews posted by other
consumers. This dissertation proposed a theoretical framework on how consumer online
review behavior is socially influenced and tested it empirically using an experimental
design and online secondary data from Yelp. Findings enrich the social influence
literature and eWOM literature. From a managerial perspective, this dissertation raised
questions regarding the reliability and objectivity of online reviews as accurate indicators
of product quality; findings may help practitioners understand how review ratings and
review content are socially influenced by prior reviews posted by other consumers for the
same product. Given the importance of the accuracy of online reviews to the reputation of
online review platforms, the results of this dissertation expand practical knowledge of
online review management.

Second, the factors that potentially moderate the social influence of past
consumers’ online reviews were explored and empirically tested. This dissertation made
an initial attempt to examine the social influence of prior reviews on subsequent review
ratings for consumers with different product experiences (i.e., extreme vs. moderate),
different statuses on Yelp (i.e., expert vs. non-expert), and for those investing different
levels of cognitive effort in writing online reviews. The findings from this dissertation
contribute to the literature on social influence and online review management, including
by providing guidelines to mitigate the social influence of prior reviews and improve the
accuracy of online product and service ratings. Such measures could help to improve the
reputation of businesses and online review websites.

Third, although previous literature has explored the positive influence of

disconfirmation on customer satisfaction, the relationship between disconfirmation and
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consumers’ online review behavior has been largely overlooked. To extend this body of
research, this dissertation empirically tested the disconfirmation effect on consumers’
willingness to post online reviews, their online review content characteristics, and the
asymmetrical effect of positive and negative disconfirmation. The findings contribute to
the literature on the relationship between disconfirmation and consumers’ post-purchase
behavior in an online context. From a managerial perspective, the results provide
meaningful implications for product marketers who may manipulate online reviews and
ratings by posting fraudulent positive evaluations of their own products or negative
reviews and ratings of their competitors’ products.

This dissertation also offers worthwhile managerial implications for marketers
and managers regarding online review manipulation and its consequences. Online review
manipulation has expanded rapidly in the hospitality industry. To control their online
reputation on third-party websites, many companies post fake reviews for their own
products and those of their competitors (Gormley, 2013; Ho, Wu, & Tan, 2017). The
findings of this dissertation indicate that inflated ratings can lead to negative
disconfirmation, which increases consumers’ willingness to post negative online reviews.
Moreover, this dissertation indicates that negatively disconfirmed consumers tend to
write longer reviews with stronger sentiments and greater cognitive effort in explaining
the disconfirmation, potentially bringing worse damage to a company’s brand image and
long-term revenue. By contrast, when reading reviews of companies who received
fabricated negative reviews, consumers are more likely to encounter positive
disconfirmation, which will enhance consumers’ willingness to post positive reviews and

help compensate for abnormally depressed ratings in the long run. Essentially, online
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review manipulation does not work in the long term and may prove detrimental to
product eWOM.

This dissertation also presents important practical implications for online review
system managers. Offering true quality evaluations of products and services is a prime
objective of online review platforms (Ma et al., 2013); therefore, platform managers
should consider highlighting biased reviews or screening out review biases. The findings
of this dissertation reveal a few measurable conditions under which consumers’ review
ratings tend to be socially influenced by prior reviews. By developing relevant
algorithms, online review platforms can warn consumers if a review appears to exhibit
strong social influence and instead showcase reviews that are less likely to be socially
influenced. Consumers would benefit from these practices by making better-informed
purchase decisions. In addition, online review platforms could also rate reviewers based
on the factors identified in this dissertation and rank reviewers’ reliability accordingly. A
ranking system would potentially motivate reviewers to draft more objective, thorough
reviews by investing additional cognitive effort in the task. This type of system would
ultimately benefit online review platforms in the long term.

In general, all stakeholders have been inevitably affected by the social influence
of consumers’ online reviews in today’s technology and business environment. First, for
consumers, socially influenced online reviews may lead subsequent consumers to make
inaccurate purchase decisions; at the same time, a consumer may be motivated to correct
seemingly inaccurate online ratings posted by other consumers if there is a large deviance
with his/her own consumption experience.

Second, for business owners, the social influence on consumers’ online reviews
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may lead to the failure of the online review manipulation. Specifically, when businesses
post deceptive positive reviews for their own products, negatively disconfirmed
consumers may very possibly post review ratings that are lower than their actual
experiences to compensate for manipulated review ratings (Ho, Wu, & Tan, 2017).
Consumers also tend to write negative and longer reviews to express their
disappointment, resulting in serious damage to hotels’ and restaurants’ revenue and brand
image. On the other hand, for competitors who are plagued by fraudulent negative
reviews, positively disconfirmed consumers tend to be more willing to post online
reviews with ratings exceeding their own experiences. They also tend to write positive
and longer reviews to express their surprise, which can correct for unfairly diminished
review ratings in the long term.

Third, for online review websites, the social influence on consumers’ online
reviews may foster the sense that online review platforms may not be accurate and could
even be misleading if online review manipulation occurs. If the ultimate goal of an online
reputation system is to provide unbiased reflections of product quality, this research
advocates and provides guidelines to mitigate the social influence of prior reviews and
enhance the accuracy of online product/service ratings, which will eventually enhance the

overall reputation of online review websites.
5.3 Research Limitations and Future Research Directions

This dissertation is subject to a few limitations, which can be addressed in future
studies.
First, this work only tested the mediation effect of the eWOM motivation of

concern for others on disconfirmation effects on consumers’ online review behavior in
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terms of willingness to post online reviews and review rating decisions. It would be
interesting to investigate the mediation effects of other eWOM motivations, including the
need for uniqueness, helping a company, and self-enhancement.

Second, this dissertation did not consider the role of hotel or restaurant attributes
in disconfirmation effects on consumers’ online review behavior. Future research could
evaluate the moderating effect of hotel/restaurant brands and price ranges. For example,
the indirect effects of disconfirmation on consumers’ willingness to post online reviews
and review rating decisions out of concern for others may apply only to hotel/restaurant
brands with poor reputations but not for those with high reputations. Consumers may be
more likely to attribute disconfirmation to inaccurate review ratings on review platforms
for brands with poor reputations (vs. high reputations) and express stronger concern for
other consumers.

Third, although this dissertation considered many factors associated with social
influence in the context of online reviews, some reviewer characteristics remain
unaccounted for. Future studies should investigate the moderating role of reviewer
characteristics, such as the reviewer’s social network size and location within it, when
evaluating the social influence process behind consumers’ online review behavior.

Fourth, the dissertation sample came from Western culture, which may limit the
generalizability of these findings. Previous literature has argued that compared with
Western (or individualistic) cultures, individuals from Eastern (or collectivistic) cultures
are more likely to conform. Therefore, subsequent research could involve a cross-cultural
study of consumers’ online review behavior.

Fifth, this dissertation assumed that consumers would post online reviews

129



immediately after a consumption experience. In reality, however, time delays after a
consumption experience in a restaurant or hotel is likely to affect the social influence
process of consumer online review behavior. Memory strength theory (Hinrichs, 1970)
posits that each item in memory has a degree of strength that may decline as time passes.
Therefore, the time duration between consumption and posting a corresponding online
review may influence how an experience is recalled, the extent of perceived
disconfirmation, and the associated social influence process. In light of this phenomenon,
future scholarship could examine the role of time delays in writing reviews if relevant

data are available.
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