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Abstract

With the prevalence of online review websites, understanding online reviewer characteristics has become important, as such
an understanding provides brand managers with opportunities to segment their markets, target influencers, and develop
effective marketing strategies. Nonetheless, past studies have overlooked the role of network structural positions in the
characteristics of online reviewers. Accordingly, using data from Yelp websites as samples, this study attempted to explore
the differences in reviewer characteristics by network structural positions. The study used multiple data collection and
analysis approaches, including web scraping, network analysis, and statistical analysis. The results of this study showed that
compared to peripheral reviewers, core reviewers exhibited significantly more photos and brands reviewed and included
a higher proportion of early reviewers. The study has significant theoretical and practical implications for researchers and
brand managers who are interested in understanding online review markets.
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Introduction

Websites that offer online reviews, such as Yelp, TripAd-
visor, Amazon, and Netflix, have been prevalent in recent
years. Online reviews provide rich information sources
regarding product or service purchase experiences (Ahani
etal., 2019; Gao et al., 2018; Li et al., 2017), affecting nearly
half of all buying decisions among consumers (Mathwick
& Mosteller, 2017). Online reviews have been a significant
topic that has drawn attention from not only business manag-
ers but also academic researchers over the past several years.

Previous studies on online reviews have paid much attention
to social influence issues, and most of these studies revealed
the significant impacts of various online review characteristics,
including images (Zinko et al., 2020), emotional content (Guo
et al., 2020), inconsistent reviews (Steur et al., 2022), review

Responsible Editor: Samuel Fosso Wamba

< Hui-Ju Wang
hjwang @email.ntou.edu.tw

Bachelor Degree Program in Ocean Business Management,
National Taiwan Ocean University,
No. 2, Beining Rd., Zhongzheng Dist., 20224 Keelung City, Taiwan

quality (Lee & Shin, 2014), information overload (Furner &
Zinko, 2017), and information helpfulness (Filieri et al., 2018)
on consumer purchase intentions. Additionally, several stud-
ies have shown concern about the social influence of prior
reviews/ratings on subsequent reviews/ratings (e.g., Lee et al.,
2015; Li et al., 2020; Ma et al., 2013). Among these studies,
reviewer characteristics (e.g., gender, experience, and geographic
mobility) have been a significant topic of researcher focus, given
that these characteristics not only serve as essential bases of mar-
ket segmentation in marketing strategies (Kotler & Keller, 2006)
but also play an important role in moderating the effects of prior
reviews/ratings on subsequent reviews/ratings (Li et al., 2020; Ma
et al., 2013). Nonetheless, past research has been limited to the
examination of reviewers’ demographic or psychographic features
(e.g., Ma et al., 2013; Zhang et al., 2016) and has overlooked
reviewer characteristics from the perspective of network structure.

Relationships between network structural positions and
individual characteristics have been explored in previous
studies (Kratzer & Lettl, 2009; Lee et al., 2010; Litterio
et al., 2017; Risselada et al., 2016; Van Eck et al., 2011;
Zhu et al., 2014). In these investigations, individuals’
centrality in a social network has been found to positively
correlate with both opinion leadership and susceptibility
to interpersonal influence (Lee et al., 2010). Particularly,
several researchers suggest that being an opinion leader or
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influencer is a significant characteristic that distinguishes
individuals in central positions in the network from the
rest of the individuals in the network (e.g., Kratzer & Lettl
20009; Litterio et al., 2017; Risselada et al., 2016). Although
network structural positions and individual characteristics
are not independent of each other (Muller & Peres, 2019),
no prior studies have been devoted to integrating the two in
the context of online reviews.

An increasing number of online review websites have
incorporated social networking functions (Li et al., 2017).
For example, reviewers on Yelp can interact with brands
via reviews and replies or link with other reviewers by
adding friends or peer evaluation votes. In these ways, a
reviewer—brand network or a reviewer—reviewer network is
formed within online review websites, offering brand man-
agers an opportunity to understand the characteristics of
online reviewers through network structural positions, given
that the features of individuals’ influences can be inferred
from their locations in the network (e.g., Lee et al., 2010;
Risselada et al., 2016). Accordingly, given the networked
nature of social interactions on online review websites, it is
essential to explore how network structural positions relate
to reviewer characteristics in online reviews, as this can
help business managers precisely segment online reviewers
and devise efficient marketing strategies for targeted seg-
ments. Nevertheless, prior studies on online reviews have
not explored this issue.

To address the existing research gap, this study aimed to
understand online reviewer characteristics via network struc-
tural positions. Considering that being an opinion leader is
an individual feature reflected by central network positions
(e.g., Kratzer & Lettl 2009; Lee et al., 2010; Risselada et al.,
2016), this study examined the differences in online reviewer
characteristics by core and peripheral network positions
based on a three-dimensional framework of opinion leader
characteristics. The framework integrated the relevant and
appropriate variables for explaining opinion leaders’ char-
acteristics identified in prior research, including reviews,
photos, early reviewers, words in reviews, expert labels,
brands reviewed, and friends. This study utilized multiple
approaches to collect and analyze data from Yelp, including
web scraping, network analysis, and statistical analysis.

This study makes the following contributions. First, the
study is the first to explore reviewer characteristics via net-
work structural positions in the context of online reviews.
Second, the study collected online user-generated content
from Yelp via web parsing technology and used various data
analysis methods including network analysis and statistical
analysis, which have not been applied in previous studies
of online reviewer characteristics. Accordingly, this study
benefits both marketing managers and researchers by pro-
viding an alternative approach to traditional methods for
understanding the characteristics of online reviewers and
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conducting market segmentation. Finally, the study used
data from delivery restaurants in Yelp as a sample case. The
results of this study provide brand managers in the food and
restaurant services industry with useful market information
for developing effective marketing strategies.

Literature review
Reviewer characteristics in online reviews

Reviewer characteristics have been a topic discussed in pre-
vious studies related to online reviews. Researchers have
explored various reviewer characteristics that affect the
social influence of prior reviews or ratings on subsequent
reviews or ratings, including experience, social relation-
ships, gender, geographic mobility, etc. (e.g., Li et al., 2020;
Ma et al., 2013; Wang et al., 2018).

Li et al. (2020) attempt to investigate critical reviewer
characteristics and reviews that may exert impacts on the
process of social influence. Using restaurant review data
from Yelp, they find that prior average review ratings posi-
tively affect subsequent review ratings of the same restau-
rant; however, variance in existing review ratings attenu-
ates this impact. Additionally, reviewers with the feature of
experience—classified as elite by Yelp—are less susceptible
to the social influence of prior average review ratings than
nonelite reviewers.

Features of experience among reviewers are also the
focus of Zhang et al. (2016). Zhang et al. (2016) attempt to
investigate how online user-generated expert reviews influ-
ence travelers’ behavior. They find that the number of expert
reviews of a hotel has a positive impact on future traveler
ratings of the hotel. Nonetheless, the marginal impact of a
greater number of expert reviews decreases. Additionally,
when travelers increase their reviewing expertise, they post
more negative ratings, while the marginal effect of the level
of reviewing expertise lessens. The results also reveal that
reviewing expertise can strengthen the positive impacts of
expert hotel reviews on rating behavior among travelers.

In addition to experience, social relationships have
been suggested to be a critical reviewer characteristic. For
instance, Wang et al. (2018) explore the social influence of
online friends in the context of online book ratings. Using
experimental methods, they show that after online friend
relationships are formed, the similarity of ratings among
friends becomes significantly higher. In addition, they also
find that social influence is stronger for users with smaller
networks and for older books.

Multiple reviewer characteristics have been simultane-
ously considered by researchers. For example, Ma et al.
(2013) analyze the level at which reviewer characteristics
and early reviews worsen or reduce subsequent online
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reviews’ bias based on the elaboration likelihood model.
By analyzing data from Yelp, they find that some people,
such as male reviewers and those who lack social connected-
ness, experience, or geographic mobility, are more apt to be
impacted by previous reviews. In their study, reviewer and
review characteristics are revealed as significant moderators
of the relationship between prior and subsequent reviews.

Past studies have examined the effects of online reviewer
characteristics on the social influence process in online
reviews. Nevertheless, they have overlooked the relation-
ships between network structural positions and online
reviewer characteristics. Accordingly, in the next section,
this study reviews previous research related to network
structure and individual characteristics to offer rationale for
exploring the role of network structural positions in online
reviewer characteristics.

Network structural positions and individual
characteristics

Prior studies have explored individual characteristics in
network structural positions, such as lead users (Kratzer &
Lettl, 2009), opinion leaders (Kratzer & Lettl, 2009; Lee
et al., 2010; Litterio et al., 2017; Risselada et al., 2016;
Van Eck et al., 2011), and susceptibility to influence (Lee
et al., 2010). Among these studies, issues including network
structural comparisons between different individual char-
acteristics, network centrality and consumer influence, and
measures of opinion leaders/influencers in the network have
been discussed.

Network structural comparisons between different indi-
vidual characteristics Kratzer and Lettl (2009) investigated
whether lead users and opinion leaders occupy similar posi-
tions in social networks. They collected data from a sample
of 537 children and analyzed the data via hierarchical linear
modeling. Their results show that lead users among chil-
dren seemingly have various ties between clusters; moreover,
opinion leaders are locally positioned in children’s clusters
and possess multiple direct ties. Additionally, in exploring
the role of opinion leaders in the new product adoption pro-
cess, Van Eck et al. (2011) find that compared to nonopinion
leaders, opinion leaders not only have more central network
positions and more precise product knowledge but are also
inclined to be more innovative and less susceptible to norms.

Network centrality and consumer influence Lee et al. (2010)
explore whether a consumer’s position in a social network
relates to both opinion leadership and susceptibility to influ-
ence via two field network studies. Their findings reveal that
people regard themselves as opinion leaders when perceiv-
ing themselves as central/popular in the network, but such a

self-assessment is sometimes different from the perceptions
of others in the network. The authors find that consumers
with central positions in networks are quite susceptible to
influences from others. In addition, Chatterjee et al. (2017)
investigate the contingent role of network centrality in
consumer-to-consumer influence. They suggest that central
consumers in a group are usually influential, while a con-
tradictory effect of centrality may lead to reactance instead
of conformity among other members. Their results reveal
the centrality and relational strength of consumer networks
in conjunction via an experimental method, contributing to
the network approach to consumer-to-consumer influence.

Measures of opinion leaders/influencers in the net-
work Using the degree centrality of networks and self-
reported opinion leadership as indicators of opinion lead-
ership, Risselada et al. (2016) examine how these two
indicators and the social network environment affect opin-
ion leadership. They analyze data from the mobile telecom
industry and find that degree centrality is indicative of
opinion leadership; however, self-reported opinion lead-
ership denotes opinion leadership merely under the right
social circumstances. Moreover, different centrality meas-
ures of networks are used by Litterio et al. (2017) to iden-
tify influencers. Litterio et al. (2017) present a method to
detect potential influencers based on centrality metrics. The
proposed matrix integrates the eigenvector centrality and
betweenness centrality of a social network and is examined
on a Facebook fan page. Using NodeXL, agent-based simu-
lation, and semantic analysis, their findings reveal that the
proposed model is effective for detecting actors who have
the potential to disseminate messages efficiently via their
position within the network. In particular, they suggest that
social network analysis is useful for detecting subgroups of
components with specific features that are not evident by
other methods.

The above review of past research shows that network
structural positions are related to individual character-
istics; specifically, individual characteristics of opinion
leaders can be reflected by central positions in a net-
work (Kratzer & Lettl, 2009; Lee et al., 2010; Litterio
et al., 2017; Risselada et al., 2016; Van Eck et al., 2011).
Accordingly, to understand how the characteristics of
online reviewers relate to network structural positions,
the characteristics of opinion leaders offer this study a
useful basis for the development of research frameworks
and hypotheses. Next, this study reviews research related
to opinion leaders and illustrates how the characteristics
of opinion leaders can be used as a research framework to
guide an investigation of differences in the characteristics
of online reviewers by network structural positions.

@ Springer
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Characteristics of opinion leaders as a research
framework

The concept of opinion leaders has been discussed since
the 1940s. In a study by Lazarsfeld et al. (1944), interper-
sonal communication was found to have stronger impacts
on people’s attitudes and behavior than mass media usage
in the context of voting behavior. In response to Lazarsfeld
et al. (1944)’s research, Katz and Lazarsfeld (1955) further
emphasized the importance of interpersonal communication
in a two-step flow of communication. Katz and Lazarsfeld
(1955) described social influence as a two-stage process in
which opinion leaders play a significant role since they are
influenced by the media and then pass on their influence
to other people. Since Katz and Lazarsfeld (1955), opin-
ion leaders have drawn much attention from researchers in
diverse fields (e.g., Goldenberg et al., 2009; Leonard-Barton,
1985; Litterio et al., 2017; Muller & Peres, 2019).

Various definitions of opinion leaders have been revealed
by previous research. For example, Katz and Lazarsfeld
(1955) defined opinion leaders as people who were likely to
influence other people in their immediate environment and
suggested that opinion leadership is an essential component
of the give-and-take of everyday interpersonal relationships.
In addition, in the context of marketing, opinion leadership
refers to not only an individual’s tendency to affect the
buying decisions of others (King & Summers, 1970) but
also a social construct related to individuals’ networks. For
instance, Lee et al. (2010) described opinion leaders as those
who receive information from marketers and subsequently
pass on this information to other consumers within the opin-
ion leaders’ respective network. Litterio et al. (2017, p. 347)
further suggest that opinion leaders “have the potential to
influence buying behavior in both their first-order contacts
and their broad network”. Although these previous studies
described opinion leaders in different ways, they conceptual-
ized opinion leadership as not only a personal characteristic
but also a social construct based on relations. Personal and
social features have been suggested to be the main elements
of opinion leader characteristics (Katz, 1957; Weimann,
1991).

Many researchers have used the three-dimensional frame-
work proposed by Katz (1957) to explore the characteristics
of opinion leaders in different contexts (e.g., Choi 2014;
Goldenberg et al., 2009; Muller & Peres, 2019; Van Eck
et al., 2011; Weimann, 1991; Winter & Neubaum, 2016).
This framework includes three dimensions of opinion
leader characteristics, including (1) who one is (personality
traits); (2) what one knows (competence); and (3) whom
one knows (social connectivity). The first two dimensions
involve personal factors, while the third dimension focuses
on individual social networks. Particularly, this framework
suggests three dimensions of opinion leader features without
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assigning specific variables to each dimension, making this
framework applicable and adaptable to different research
contexts. Accordingly, given that opinion leadership has
been suggested to be a critical feature of individuals who can
discriminate people in core network locations from the rest
of the people within the network (Kratzer & Lettl, 2009; Lee
et al., 2010; Litterio et al., 2017; Risselada et al., 2016; Van
Eck et al., 2011), it is suitable to use the three-dimensional
characteristics of opinion leaders as the research framework
to examine the differences in online reviewer characteristics
via core and peripheral network positions.

Research hypotheses

This study used the three dimensions of opinion leaders’
characteristics as a research framework, integrating the vari-
ables relevant to explaining the characteristics of opinion
leaders in each dimension in the literature: (1) who one is
(reviews, photos, and early reviewers); (2) what one knows
(words in reviews and expert labels); and (3) whom one
knows (brands reviewed and friends). The hypotheses are
developed below.

Who oneis

Several individual characteristics of opinion leaders, such as
demographic backgrounds, lifestyles, and social status, are
included in the first axis (Muller & Peres, 2019; Summers,
1970). Among these features, lifestyle and innovation adop-
tion are notable reviewer characteristics on online review
websites.

Lifestyle Lifestyle has been defined as “a pattern of con-
sumption that reflects a person’s choices of how to spend
his or her time and money...” (Solomon, 2019, p. 261).
Regarding lifestyles, researchers suggest that opinion leaders
actively participate in various activities and share abundant
life experiences. For example, they are actively involved in
the community and leisure activities, such as surfing the
web, spending time with friends, listening to music, and
being highly exposed to media (Aral & Walker, 2012;
Keller & Berry, 2003; cited by Muller & Peres 2019). On
review websites, such as Yelp and TripAdvisor, reviewers
are allowed not only to review specific products or services
that they have experienced via ratings, textual comments,
and photos but also to share personal information in their
profile pages, including location, Yelping time, consuming
experiences (e.g., reviews, photos, and review time), etc.

Occupying central network positions relates to the degree
to which individuals are opinion leaders (Lee et al., 2010).
Accordingly, this study suggests that the online reviewers in
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the core positions in the review network (i.e., core reviewers)
have the features of opinion leaders—they are more actively
involved in the review websites and thus share more reviews
and photos on the review websites than reviewers in periph-
eral network positions (i.e., peripheral reviewers). The fol-
lowing hypotheses were proposed:

H1: Compared to peripheral reviewers, core reviewers
write more reviews.

H2: Compared to peripheral reviewers, core reviewers
share more photos.

Innovation adoption Many researchers have explored
whether opinion leaders tend to be early adopters of new
brands and products (e.g., Bai et al., 2018; Coulter et al.,
2002). On online review websites, the early innovation adop-
tion of reviewers can be reflected by the characteristics of
early reviews (Bai et al., 2018).

Early reviews have been advocated by some websites.
For example, Amazon initiated the Early Reviewer Pro-
gram', which helps obtain early reviews of products with
no or few reviews and helps shoppers make smarter purchase
decisions. Additionally, on Yelp, users who write the first
reviews of brands that they have experienced are labeled as
the “First to Review”.

Early reviews of a product tend to influence subsequent
product sales, which is described as the herding effect (Bai
et al., 2018). Bai et al. (2018, p. 1) suggest that the “review
posting process can be considered as an adoption of inno-
vations” and refer to individuals who post a review in the
early stage as early reviewers. They attempt to investigate all
features of early reviewers compared with the majority and
laggard reviewers based on the theory of diffusion of innova-
tions (Rogers, 1995). Their results indicate that higher help-
fulness votes for early reviews given by others can be seen
as a proxy measurement of opinion leadership and that the
helpfulness scores received and the ratings of early review-
ers tend to impact product popularity.

Following Bai et al. (2018), early reviewers can be con-
sidered early adopters, who reflect the characteristics of
opinion leaders (e.g., Coulter et al., 2002). As the core mem-
bers in a network tend to be opinion leaders and be more
innovative (Van Eck et al., 2011), this study suggests that
the features of early reviews can be applied to distinguish
core and peripheral reviewers on review websites. Thus, the
following hypothesis was proposed:

' Please refer to: https://www.amazon.com/gp/help/customer/displ

ay.html?nodeld=202094910.

H3: Compared to peripheral reviewers, a higher propor-
tion of core reviewers are early reviewers.

What one knows

The second dimension of characteristics—what one
knows—includes one’s competence, such as expertise and
knowledge, to offer information or guidance regarding spe-
cific topics (Muller & Peres, 2019). It has been suggested
that opinion leaders have more user experience and expertise
than the average user (Venkatraman, 1989), and their influ-
ence has been found to come from domain expertise (Muller
& Peres, 2019). In the context of online reviews, expertise
has been defined as the reviewer’s capabilities and creden-
tials for writing quality reviews that offer useful information
and are recognized by the community (Zhu et al., 2014).
The expertise of online reviewers can be discussed in two
aspects: cognitive efforts and expert labels.

Cognitive efforts Based on the elaboration likelihood model
(ELM) (Petty et al., 1983), people use two routes to pro-
cess information: the central route and the peripheral route.
Individuals who are experts on the topic or who are highly
involved in the field are inclined to use the central route for
information processing and are less likely to be affected by
others (Li et al., 2020; Zhu et al., 2014). The central route of
information processing involves more cognitive effort than
the peripheral route. Social conformity theory suggests a
high possibility that individuals tend to employ an accuracy
heuristic favoring the group majority if they expend little
cognitive effort while processing a message (Cialdini &
Goldstein, 2004). In contrast, people who expend extensive
cognitive effort while writing a product review are inclined
to use a central route (Li et al., 2020).

Language and words have been suggested to reflect cogni-
tive effort and processes in the psychology literature (Joksi-
movic et al., 2014; Ma et al., 2013). When using cognitive
mental processes in writing product reviews, individuals’
reviews that exhibit cognitive words and a substantially
increased number of words are associated with analytical
and logical thoughts (Boals & Klein, 2005; Li et al., 2020;
Ma et al., 2013).

Expert labels In addition to the number of cognitive words,
reviewers’ expertise is also reflected by the quality and quan-
tity of their previous reviews, which are shown by an expert
label (Li et al., 2020). For example, the “elite” label on Yelp2
presents a clear signal of the reviewer’s expert standing and
competency in writing reviews. It is not based merely on the

2 Please see: https://www.yelp.com/elite.
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number of reviews that individuals write but on high-quality
reviews, photos and tips, relationships with other users, and
active voting involvement. Li et al. (2017) suggest that com-
pared to nonelite reviewers, elite reviewers usually spend
more effort and time and are highly involved in the online
review community; accordingly, they are less likely to vote
on other reviews as valuable or to depend on these reviews.

Based on previous studies (Lee et al., 2010; Van Eck
et al., 2011), this study suggests that core reviewers are
prone to being opinion leaders and thus have more expertise
in specific product categories than peripheral reviewers (Lee
et al., 2010; Muller & Peres, 2019). Compared to periph-
eral reviewers, core reviewers are more likely to expend
more cognitive effort in writing reviews in specific prod-
uct domains; thus, their reviews may contain more words.
In addition, due to their higher interest and involvement in
products, the quality and quantity of their reviews are bet-
ter than those of reviews by peripheral reviewers (nonopin-
ion leaders). Accordingly, the following hypotheses were
proposed:

H4: Compared to peripheral reviewers, core reviewers
write more words in reviews.

HS: Compared to peripheral reviewers, a higher propor-
tion of core reviewers have expert labels.

Whom one knows

The third axis of characteristics describes whom one
knows—the type of social connectivity that opinion leaders
possess—namely, the social ties to other people that opinion
leaders have (Goldenberg et al., 2009).

The number of connections has often been referred to as
the degree of a node (Goldenberg et al., 2009). The degree
centrality of an individual has been found to positively relate
to opinion leadership (Hu & Van den Bulte, 2014; Iyengar
etal., 2011; Risselada et al., 2016; Goldenberg et al., 2009)
argue that opinion leaders are inclined to be interconnected;
therefore, they dominate the acceptance or rejection of inno-
vative methods, thoughts, and ideas. In addition, compared
to nonopinion leaders, opinion leaders communicate with
greater numbers of people, gain more information from the
same sources, and have more exposure to mass media (Gold-
enberg et al., 2009; Katz & Lazarsfeld, 1955).

The degree centrality, which relates the number of links
that a node has to the links of other nodes in the network, has
been used to measure the centrality/significance of nodes in
the network analysis method (Wasserman & Faust, 1994).
Researchers have suggested that people with high degrees
are central in the network and influence others (e.g., Keller
& Berry 2003). For instance, Constant et al. (1996) suggest
that central individuals have more diverse ties with other
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members within the network, and comments from these
diverse ties are more useful than those from ties with less
diversity. In addition, Lee et al. (2010) also find that indi-
viduals with high degree centrality (connectivity) have more
links to others from whom they are able to obtain resources
and network information; in particular, they have greater
impacts on others than those with smaller numbers of links.
Moreover, research by Yoganarasimhan (2012) reveals that
YouTube members’ numbers of first- and second-degree
connections positively affect the popularity of videos that
they post.

Online review websites or websites with review func-
tions have offered users opportunities to connect not only
with brands via posting reviews but also with other users
by adding friends. For example, Yelp users are allowed
to see a reviewer’s number of friends and to conveniently
read reviews by all friends by clicking the “friends” but-
ton (Li et al., 2017). Similarly, Netflix also integrates its
websites with other social media such as Facebook; thus,
users can directly see product and service ratings by their
friends (Blanchard, 2011). Referring to previous research
(Lee et al., 2010; Van Eck et al., 2011), this study suggests
that core reviewers in online reviews are more likely to be
opinion leaders; therefore, they may have more connections
with brands and other users than peripheral reviewers by
reviewing brands and adding friends. Accordingly, the fol-
lowing hypotheses were proposed:

H6: Compared to peripheral reviewers, core reviewers
write reviews for more brands.

H7: Compared to peripheral reviewers, core reviewers
have more friends.

Methodology

Data collection

Sample This study used review data on the Yelp website
as the sample, focusing on delivery restaurants in Taipei,
Taiwan. The study selected the samples based on the reasons
below.

First, as of September 30, 2010, there were 220 million
reviews on Yelp®. As one of the largest online review web-
sites in the United States, Yelp includes abundant review
data, particularly for restaurants (Li et al., 2020). Second,
Yelp initiated business in Taiwan in 2015. Taiwan has been
a popular tourist destination for its local restaurants offering

3 Please see: https://www.yelp-ir.com/overview/default.aspx.
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Table 1 Variable description

Variables Description

Network structure positions

Core reviewers

Reviewers who occupied a core position in the network, as measured by whether the reviewers

had at least one higher centrality value (the centrality value was greater than the mean value)
among three measures: degree centrality, closeness centrality, and betweenness centrality. If
yes, they were assigned as “1”.

Peripheral reviewers

Reviewers who occupied a peripheral position in the network, as measured by whether the

reviewers had lower centrality values (the centrality values were smaller than the mean values)
among three measures: degree centrality, closeness centrality, and betweenness centrality. If
yes, they were assigned as “2”.

Who one is
Reviews
Photos
Early reviewers
What one knows
Words in reviews
Expert labels
‘Whom one knows
Brands reviewed

Friends

Number of reviews that the reviewer wrote.
Number of photos that the reviewer posted.
Whether the reviewer was designated as the “First to review” in posted reviews (Yes=1; No=0).

Number of words that the reviewers wrote in reviews.

Whether the reviewer was designated “elite” in posted reviews (Yes=1; No=0).

Number of brands for which the reviewer wrote reviews.

Number of friends that the reviewer had.

gourmet cuisine. During the COVID-19 pandemic, consum-
ers’ demands for food delivery have increased, as maintain-
ing social distance has become essential to prevent infec-
tion. In particular, people have returned to premium media
sources to obtain credible information and turned to online
entertainment and shopping (Balis, 2020; Salinas, 2020).
These phenomena have caused online review websites to be
a significant reference for purchase decisions. Therefore, this
study selected restaurant brands offering delivery services as
the sample cases, which provided rich review data. Finally,
Yelp contains rich information about how users connect with
brands and other users on users’ profile pages. Accordingly,
Yelp served as a suitable candidate in this study for con-
structing a network of brands and reviewers and collecting
data on reviewer characteristics.

Web scraping This study used a varied and large amount of
complicated data. Thus, to collect the data efficiently, this
study utilized Octoparse 8 software that provides web scrap-
ing techniques to gather data from Yelp. To ensure the reli-
ability of the results, the researcher examined whether con-
sistency existed between the real data and the scraped data
by manually rechecking the data at random after web scrap-
ing on Yelp was finished. The results of rechecking showed
that no mistakes existed in the scraped data. In addition, the
researcher refined the data by using Excel to restructure the
data, deleting redundant data and adjusting the format. These
procedures were essential for statistically analyzing the data
in the next step. The data were collected and analyzed dur-
ing January 2021 and February 2021—a holiday season that

includes important events in Taiwan (i.e., the New Year,
Spring Festival, and Lantern Festival events). According to
Hancock (2016), the volume of Yelp search queries in some
categories, such as food shops, increases during key holiday
periods. Accordingly, seasonal search trends on Yelp offered
this study an opportunity to collect more data.

Operationalization of variables Nine variables were devel-
oped in this study: two positional characteristics (i.e., core
reviewers and peripheral reviewers) and seven reviewer char-
acteristics (i.e., reviews, photos, early reviewers, words in
reviews, expert labels, brands reviewed, and friends). The
operationalization of each variable in this study is listed in
Table 1.

Common method biases (CMBs) This study used Octoparse
8 software to scrape review data from Yelp websites. The
main advantage of this approach lies in “naturally occur-
ring data” that can be analyzed, and it may cause fewer
biases due to social expectations that can affect the data
in research contexts (Miiller et al., 2016; Schmiedel et al.,
2018). Nonetheless, using the same method to conduct more
than one measurement of different constructs may raise con-
cerns about CMBs (Burton-Jones, 2009). Accordingly, this
study reduced CMBs via the following procedural methods
based on suggestions in the literature (Podsakoff et al., 2003,
2012).
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Table 2 Example of an

N 5 Brands A B C D E F G H 1 J
adjacency matrix .

Reviewers
A 0 1 0 1 1 1 0 1 1 0
B 0 1 0 0 0 0 1 0 0 0
C 1 1 1 1 1 0 0 1 1 1
D 0 1 1 1 1 1 1 1 1 0
E 0 1 0 1 0 0 1 0 0 0
F 0 1 0 1 0 0 1 0 0 0
G 0 1 0 1 0 0 1 0 0 1
H 0 0 0 1 0 0 1 0 0 1
I 0 1 0 1 0 0 1 0 0 1
J 0 1 1 1 0 0 0 0 1 1

First, the data collected from Yelp in this study were from
various sources. Second, Yelp users are allowed to reduce
the risk of being personally identified by using the service
pseudonymously; thus, they can rate and review brands as
honestly as possible*. Additionally, Yelp uses recommenda-
tion software’ to regularly analyze billions of data points
from all reviews, reviewers and businesses to evaluate the
reliability and usefulness of each review. Unfairly biased
reviews, such as solicited reviews and reviews involving
conflicts of interest, are detected and not recommended by
the software. These reviews do not factor into a business’s
overall review count or star rating to ensure the integrity
of the content on Yelp. Finally, the variables of focus in
this study were fact-based and not vague concepts, which
could be measured based on naturally occurring data on the
Yelp website. These data were gathered by the unobtrusive
method of web scraping, therefore possibly reducing instru-
ment biases (Miiller et al., 2016).

Data analysis
Segmentation of core and peripheral reviewers

To segment core and peripheral reviewers, this study con-
ducted two procedures: reviewer—brand network construc-
tion and centrality measures.

Construction of the reviewer-brand network To detect the
positions occupied by the reviewers in the Yelp network,
this study constructed a reviewer—brand network. This study
used an adjacency matrix to construct the relationships
among the reviewers and brands. Two types of adjacency
matrices were available for use in this study to construct the

4 Please see: https:/terms.yelp.com/privacy/en_us/20200101_en_
us/.

5 Please see: https:/trust.yelp.com/recommendation-software/.
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reviewer—brand network: a binary matrix and a weighted
matrix. The former uses dichotomous values (0 and 1) to
represent the presence/absence of relationships/links among
nodes in a network, while the latter uses continuous values
to reveal the strength of relationships/links among nodes in
a network (Hansen et al., 2011). In this study, the strength of
review relationships between reviewers and brands (i.e., the
review frequency) was not a main issue of focus; therefore,
a binary matrix was used to generate the reviewer—brand
network.

The adjacency matrix was denoted as [aij] numbers of
reviewers X numbers of brands. This study used binary
values in the adjacency matrix cells. That is, if reviewer i
had reviewed brand j, entry aij was equal to 1; however, if
reviewer i had not reviewed brand j, entry aij was equal to
0. An example is shown in Table 2. The constructed adja-
cency matrix was used to map and analyze the structural
relationships among reviewers and brands with the software
package UCINET.

Centrality measures There are three types of centrality
measures: degree, betweenness, and closeness centrality
(Wasserman & Faust, 1994). Despite slight differences in
conceptual meanings, each of the three measures was help-
ful in this study for identifying core reviewers in the Yelp
reviewer—brand network.

According to Freeman (1979), the degree centrality meas-
ures the number of direct links that a node has with other
nodes. The higher the degree centrality of a node is, the greater
the number of people whom the node contacts (Kratzer &
Lettl, 2009). Betweenness centrality measures the likelihood
of node activation by using a specific path (Freeman, 1979),
involving the extent to which a node is a significant interme-
diary between other nodes’ connections within the network
(Muller & Peres, 2019). Closeness centrality measures how
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Fig. 1 Country origins of the

samples (n=2335) France

Spain
H
0.6%

Denmark
Belgium g 30,

0.6%
_A \

Canada__——

1.5%

Australia
0.6%

close a node is to other nodes in the network (Muller & Peres,
2019; Sabidussi, 1996).

It is supposed that a node with higher closeness centrality
has better connections to other nodes and has easier access to
information in the network (Muller & Peres, 2019). Accord-
ingly, this study used all three measures to segment core and
peripheral reviewers via UCINET software. The segment cri-
terion was developed as follows: if the centrality value of a
reviewer was smaller than the mean value in all measures, the
reviewer was classified as a peripheral reviewer; if not, the
reviewer was classified as a core reviewer.

Statistical analysis

To examine the proposed hypotheses, this study analyzed the
data by employing Statistical Package for the Social Sciences
software (SPSS for Windows). The study used independ-
ent-samples ¢ tests to examine whether differences existed
among core and peripheral reviewers regarding the continu-
ous variables (i.e., reviews, photos, words in reviews, brands
reviewed, and friends). In addition, the dichotomous variables,
including early reviewers and expert labels, were analyzed by
cross-tabulations.

Taiwan
27.5%

Results
Core and peripheral reviewers

This study collected 93 brands and 413 reviews that
included a total of 32,140 words and were written by 335
reviewers from 13 countries (see Fig. 1). Through Ucinet
software, three centrality measures (i.e., degree, closeness,
and betweenness centrality) of all reviewers were ana-
lyzed. The study segmented core and peripheral review-
ers based on the mean values of three centrality measures:
degree centrality (0.013), closeness centrality (72.02), and
betweenness centrality (0.03). The results revealed 111
core reviewers with at least one higher centrality value
(greater than the mean value) among the three measures

Table 3 Independent-samples ¢ tests between core and peripheral
reviewers regarding centrality measures

Centrality measures Core review-  Peripheral ¢ value
ers(n=111) reviewers
(n=224)
Degree centrality 0.018 0.011 7.301%%*
Closeness centrality 210.059 3.615 110.207%#%%*
Betweenness centrality 0.008 0.000 5.307%%%*
Three indexes 207.281 5.016 7.514%%*

4% <0.001
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Table 4 Independent-samples Variables Core reviewers Peripheral t value Hypotheses

t tests between core and reviewers

peripheral reviewers
Reviews 215.1 141.84 1.731 H1: Not supported
Photos 776.41 371.79 2.004* H2: Supported
Words in reviews 96.46 95.68 0.07 H4: Not supported
Brands reviewed 1.68 1 7.253%%% H6: Supported
Friends 216.18 183.03 0.585 H7: Not supported

#p<0.05; #¥%p <0.001

and 224 peripheral reviewers with lower centrality values
for all measures (smaller than the mean values).

This study further investigated whether the two classi-
fied groups had significant differences in the three types of
centrality. Based on an independent-samples ¢ test in SPSS
software, the results in Table 3 show that the two groups
were significantly different in terms of degree centrality
(r=7.301, p <0.000), closeness centrality (¢=110.207,
p <0.000), betweenness centrality (t=5.307, p <0.000), and
the three measures combined (t=7.514, p <0.000).

Examination of the hypotheses

This study carried out an independent-samples ¢ test to
examine whether significant differences existed between
core and peripheral reviewers regarding five variables:
reviews, photos, words in reviews, brands reviewed, and
friends.

The results in Table 4 show that compared to peripheral
reviewers, core reviewers exhibited significantly more pho-
tos (t=2.004, p < 0.05) and more brands reviewed (t="7.253,
P <0.001). Accordingly, H2 and H6 were supported. How-
ever, no significant differences between core and peripheral
reviewers were found in terms of reviews, words in reviews,
and friends. Thus, H1, H4, and H7 were not supported.

Two variables were cross-tabulated using chi-square tests:
early reviewers and expert labels. As shown in Table 5, a
significantly higher proportion of core reviewers than
peripheral reviewers were early reviewers (x2 (1)=31.044,
p=0.000). Therefore, this result supported H3. Never-
theless, there were no statistically significant differences
between core and peripheral reviewers in expert labels (x2
(1)=0.261, p=0.745). Accordingly, HS was not supported.

Discussion
Discussion of the results
This study attempted to understand the relationship between

network structural positions and reviewer characteristics in
online reviews via a research framework based on three
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dimensions of opinion leader characteristics. By comparing
core and peripheral reviewers, the study confirmed that three
characteristics significantly differed between the two groups
(i.e., photos, early reviewers, and brands reviewed), while
four features did not show differences (reviews, words in
reviews, expert labels, and friends). The findings are further
discussed below.

Whooneis Regarding the first dimension, the results of this
study partially support the findings of previous research on
opinion leaders. This study found that compared to periph-
eral reviewers, core reviewers shared more photos on the
review website. This result supports previous studies that
have explored the lifestyles of opinion leaders. Several
researchers indicate that opinion leaders actively participate
in activities in the community and undertake various leisure
activities, including listening to music, being highly exposed
to media, spending time on the web, etc. (Aral & Walker,
2012; Keller & Berry, 2003; cited by Muller & Peres 2019).
On Yelp, reviewers are provided with multiple functions to
reveal their lifestyles in their personal profiles, such as writ-
ing reviews, sharing photos, and evaluating other reviewers.
In this study, photo sharing was found to be a feature that
differentiated core and peripheral reviewers.

No difference was found between the two groups regard-
ing the review numbers. A possible reason for this finding
may be related to the motivations of Yelp users. Yelp is a
third-party review website that solely offers review functions
for users, which is different from other e-commerce websites
with review functions (e.g., Amazon). Yelp users may have

Table 5 Chi-square tests between core and peripheral reviewers

Core Peripheral — x? Hypotheses
reviewers reviewers
(%) (%)

Early review- 16.2 0.9 31.044%** H3: Supported

ers
Expert labels  13.5 15.6 0.261 H5: Not sup-
ported
*#%p <0.001
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more specific use motivations than users of e-commerce
websites, which are to share and search for users’ experi-
ences with products/services. Accordingly, this may account
for why the basic function of writing reviews was not the
feature that differentiated core and peripheral reviewers.
Regarding early reviewers, the findings of this study con-
firmed that a significantly higher proportion of core review-
ers than peripheral reviewers were early reviewers. Follow-
ing Bai et al. (2018), this study regarded the review posting
process as an innovation adoption. Accordingly, the results
of this study support the arguments that opinion leaders are
inclined to be early adopters of new brands and products
(e.g., Bai et al., 2018; Coulter et al., 2002) and extend the
innovation concept to the context of online reviews.

What one knows The study found that two indicators of
expertise—words in reviews and expert labels—were not
characteristics differentiating core and peripheral reviewers.
These results contrast with previous research that regards
expertise and knowledge as significant features of opinion
leaders (e.g., Muller & Peres 2019; Venkatraman, 1989).
The possible reasons may include the following.

First, language and words have been considered indicators
of cognitive effort (Joksimovic et al., 2014; Ma et al., 2013);
thus, this study used a greater number of words in reviews to
reflect the expertise of core reviewers instead of nonverbal/
imagery information processing by online reviewers. Several
researchers have claimed that thoughts and the contents of
cognitive structures are image-based (Christensen & Olson,
2002; Zaltman, 1997; Zaltman & Coulter, 1995). In addition
to writing more words, an expert may exert more effort and
spend more time expressing their thoughts via photos than
nonexperts. This phenomenon may attenuate the associa-
tions between expertise and core reviewers.

Second, the elite label on Yelp is applied based on mul-
tiple indicators of reviewers’ overall performance on Yelp,
including the quality and quantity of reviews with text and
photos, a history of being cordial to other users, active vot-
ing behavior, etc. (Li et al., 2020). This may increase the
possibility that peripheral reviewers of delivery restaurants
may have more active involvement and better performance
in other product categories or that core reviewers of deliv-
ery restaurants may have less active involvement and poor
performance in other product categories. These factors may
have blurred the differences between core and peripheral
reviewers in this study.

Whom one knows The results of this study revealed that the
number of brands reviewed was a characteristic distinguish-
ing core and peripheral reviewers, which supports research
exploring the degree centrality (connectiveness) and opinion
leaders (e.g., Hu & Van den Bulte 2014; Iyengar et al., 2011;

Risselada et al., 2016). Nevertheless, in this study, the num-
ber of friends was not found to be a differentiating feature
between core and peripheral reviewers, which is different
from previous research arguing that the nodes in the center
of a network are connected to a relatively large number of
other people (Goldenberg et al., 2009; Lee et al., 2010). A
possible explanation may be related to the network type used
in this study, as illustrated below.

The network type used in this study was a reviewer—brand
network (two-mode network) instead of an interpersonal net-
work (one-mode network) (e.g., Goldenberg et al., 2009).
The reviewer—brand network in this study included two node
categories (i.e., reviewers and brands), which is different
from a one-mode network, which only includes one node
category (e.g., people). Using centrality measures to analyze
the structure of a reviewer—brand network can reveal not
only the core reviewers but also core brands that occupy the
central positions in the network. Accordingly, the network
type may be the reason why core reviewers were found to be
connected to more brands reviewed rather than more friends
compared to peripheral reviewers in this study.

Theoretical implications

This study has significant theoretical implications for aca-
demic research. First, this study is the first to explore the
characteristics of online reviewers via network structural
positions. Although past studies have explored the char-
acteristics of online reviewers (Li et al., 2020; Ma et al.,
2013; Wang et al., 2018), most of these studies have investi-
gated the effects of these characteristics on the social influ-
ence process (e.g., Li et al., 2020; Ma et al., 2013; Zhang
et al., 2016) rather than how they relate to network struc-
tural positions. Moreover, prior studies have also explored
how network structural positions can be indicators of indi-
vidual characteristics; however, they have focused on chil-
dren (Kratzer & Lettl, 2009) and consumers (Lee et al.,
2010) rather than online reviewers. Accordingly, this study
advances the limited extant knowledge about understanding
the characteristics of online reviewers from the perspectives
of network structural positions.

Second, this study used the three-dimensional character-
istics of opinion leaders on which previous studies focused
(e.g., Goldenberg et al., 2009; Muller & Peres, 2019; Van
Ecketal., 2011; Weimann, 1991) as the research framework
for hypothesis development. The results of this study reveal
that three characteristics of reviewers (i.e., the numbers of
photos posted, early reviewers, and brands reviewed) in dif-
ferent dimensions of the research framework can signifi-
cantly distinguish between core and peripheral reviewers in
the network, which contributes to extending the applicabil-
ity of this framework from the contexts of communications
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(Katz, 1957; Weimann, 1991), innovation diffusion (Gold-
enberg et al., 2009), and social networking sites (Winter &
Neubaum, 2016) to online review settings.

Third, this study enriches the methodological knowledge
on online reviewer characteristics by using different tech-
niques to extract and analyze online review data. In prior
studies on the characteristics of online reviewers, researchers
have investigated online review data via various approaches,
including text mining (Li et al., 2020), quasi experiments
(Wang et al., 2018), web page extraction (Zhang et al.,
2016), etc. In contrast to these approaches, this study used
a different approach that integrated web scraping, network
analysis, 7 tests, and cross-tabulation analysis. In particular,
the two software packages, Octoparse 8 and UCINET, used
in this study have not been applied by researchers to explore
online reviewer characteristics. Therefore, the methods uti-
lized in this study provide researchers with a new approach
for exploring issues related to the reviewer characteristics
in online reviews.

Practical implications

The study also has several practical implications for busi-
ness managers in two dimensions: marketing strategies and
methodological application.

Marketing strategies This study provides brand managers
in the delivery restaurant industry with useful information
for devising so-called STP (i.e., segmentation, targeting, and
positioning) marketing strategies. It is suggested that brand
managers first check whether the reviews of their brands on
Yelp have substantiality for use in segmentation analysis
relative to their corporate goals. If they do, brand manag-
ers can use the methods presented in this study to extract
online review data and segment the reviewers based on the
characteristics that distinguish core and peripheral reviewers
found in this study (i.e., the numbers of photos posted, early
reviewers, and brands reviewed). Core reviewers represent
the valuable segment in this study due to their central posi-
tions in the network and their opinion leader characteris-
tics, which are different from those of peripheral reviewers.
Accordingly, after reviewer segmentation, brand managers
can target the core reviewers and devise related marketing
communication strategies. For instance, brand managers can
review the comments from core reviewers to see whether
they spread positive electronic word of mouth (eWOM). If
not, it is suggested that brand managers analyze the rea-
sons that led to negative or neutral eWOM among the core
reviewers and adjust their evaluation by improving products/
services or communicating with these reviewers.

Additionally, comments from core reviewers also pro-
vide brand managers with useful information to understand
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whether their brands are similar to or different from other
competitors, given that core reviewers have more links
with other brands (i.e., more brands reviewed) in the
reviewer—brand network. Based on these reviews, brand
managers can consider changing brand positioning strate-
gies or modifying reviewers’ perceptions to become consist-
ent with the brand’s intended positioning through marketing
strategies.

Methodological application This study offers brand manag-
ers useful methodology references for segmenting markets
on online review websites. The web scraping and network
analysis methods used in this study do not require advanced
coding skills, are easy and require less time. Before replicat-
ing the methodologies used in this study, brand managers
inexperienced with these techniques can learn fundamental
knowledge about how to use these methods via Octoparse 8°
and UCINET software tutorials, which are available online.
These advantages benefit brand managers by offering them
a new method that is different from traditional approaches
to market segmentation.

Moreover, the methods presented in this study are appli-
cable to other online review websites and industries. Brand
managers may focus on other websites that offer the funda-
mental review functions of textual comments and numeral
ratings, such as TripAdvisor and Amazon, to construct a
reviewer—brand network. After scraping the data from these
websites, brand managers can distinguish core reviewers
from other reviewers in the network by using network analy-
sis methods. Additionally, brand managers can also use the
functions that reveal reviewer’s characteristics (e.g., num-
ber of photos posted and early reviewer labels) provided by
online review websites to detect the core reviewers in the
network. The ease and applicability of these approaches may
benefit not only brands in the delivery restaurant industry but
also brands in other industries that pursue targeting valuable
market segments in online reviews.

Limitations

This study has critical practical and theoretical contribu-
tions; nevertheless, some limitations of this study need to
be addressed. First, 93 delivery restaurant brands in Taiwan
and 335 reviewers of these restaurants on Yelp were used
as samples in this study. The sample sizes and objects may
have limited the generalizability of the findings. This study
suggests that other researchers adopt the same approaches

6 Please see: https://www.octoparse.com/.

7 Please see: https://sites.google.com/site/ucinetsoftware/home?

form=MY01SV&OCID=MYO01SV.
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with larger sample sizes, use different review websites, or
focus on various product categories to validate the findings
of this study.

In addition, due to the data limitations on Yelp, this
study could not identify the relationships among review-
ers. On Yelp, reviewers can evaluate comments from other
reviewers via votes of funny, cool, and useful. The num-
bers of votes in each category are revealed, but the corre-
sponding voters are concealed. Therefore, this study con-
structed a reviewer—brand network that only centered on
the relationships between reviewers and brands instead of
a reviewer—reviewer network that revealed the connections
(i.e., voting behaviors) among the reviewers. Future research
could consider building different network types for online
reviews, which may provide more insights into the reviewer
characteristics of online reviews.

Finally, this study used the three-dimensional character-
istics of opinion leaders to develop the research framework
and hypotheses. Future research is advised to use other
theoretical perspectives or constructs to explore the role of
network structural positions in online reviewer characteris-
tics. In this way, nuanced reviewer characteristics could be
further clarified based on network structural positions.

Conclusions

This study attempted to investigate the differences in
reviewer characteristics in online reviews by reviewer net-
work structural positions. The findings of this study con-
firm that network structural positions are correlated with
the characteristics of online reviewers. The findings on the
characteristics that differentiated the core and peripheral
reviewers in this study provide business managers with use-
ful references for advising influencer marketing strategies.
Additionally, the study also benefits academic researchers by
offering them knowledge about the role of network structural
positions in the characteristics of online reviewers, as well as
a methodological guide for segmenting heterogeneous mar-
kets via network structural analysis. Nevertheless, to obtain
thorough insights into online reviewer characteristics, a great
amount of research remains to be conducted in the future.
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