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Abstract

The dominating assumption in consumer researchds ¢consumers are rational, economic and
independent decision makers. In this study, welahgé this assumption by advocating that
consumer loyalty in service industry in general aestaurant industry in particular, is a socially

constructed behavior. We propose that a consunerjgatronage of a service firm is affected by
the evaluations and preferences of the consumatiaeegocentric social network. An empirical

study based on more than 5076 consumers in a lanj@e dining community confirms that the
preference of one’s egocentric network such ag ttiaing occasion preference, their evaluation
of a restaurant’'s environment and food are impottaleterminants of one’s loyalty to a

restaurant.
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Introduction

“Bryan and | came here on a Monday night and it pasked with families, friends and couples. Wethet Torta
Asada and a variety of Pan Dulce. WOW! The Tortadeswas amazing. My cousin Paul said the Tortas &er
amazing and he was right (looking forward to eatimer with him here).”

a consumer of Bakery Mexico on Yelp.com



Web 2.0 and Social Media Analytics

Many instances of consumption are essentially §o€@nsumers learn about restaurants and food @itvers, dine
out with friends, recommend restaurants and foodthers, and invite others to dine with them. Avsyron
Japanese consumers (Japan-Guide.com, 2001) shhatedbiout six out of ten consumers usually dinedvath

friends, 44% indicated that they usually dine outhwiamily and 13% with co-workers. Consumers naotyo
consume with their friends, they also gather prodard service information from each other. A sunimy
Emarketer.com found that 37% of U.S. adults and t®%nline teens used online social networks ewveonth in
2007 (Williamson, 2007). Another survey (Tarter02p found that 65% of respondents used online vevitor

product purchase decision making, 86% of them faxusiomer reviews extremely or very important, 7@&%hem
spent more than 10 minutes to read reviews, and @4¥%em used online reviews even though they maghase
from other channels.

The importance of social influence on consumer biehas gradually recognized in the recent yearfief 2002;
Arnould & Thompson, 2005; Bagozzi, 2000; Kleineatt 1993; Muniz & O'Guinn, 2001). In contrast, prio
research on consumer behavior has been dominatéliebgssumption that consumers are rational, ecienamd
independent decision makers. If consumers’ so@atext, such as their friend networks, family, eajues, and
online social network does exert an influence @irthehavior, it is likely that many traditionalegiructs such as
consumer value perception, service quality, sati&fa and loyalty are not only determined by indivél preference
alone, but also their social context. The advernbfwirmation technology in the form of online sdai@tworks (e.g.,
Facebook.com, Yelp.com) makes consumers’ socidgiegbrsalient in the digital world. It also weavemnsumers
into a vast online social network of friends wittham they may or may not maintain a physical contact
Nevertheless, online social networks of a conswenerikely to exert a strong influence on the canets product
and service perceptions, purchase decision, aradtjolyehavior.

The purpose of this study is to investigate howscomer loyalty, a construct of great importanceltdirans, is not
solely an individual decision, but also a sociadlgnstructed decision influenced by consumers’ enlocial
networks. Following the tenets of social identitydasocial categorization theory, with a focus oa Hervice
industry in general and restaurant industry inipaldr, we collected consumers’ online social netwand offline
consumption behavior to demonstrate that both iddal preferences and social preferences exemfarence on
consumers’ loyalty behavior.

This paper is organized as follows. We first revigw literature on consumer loyalty. Based on thedas view of
consumption behavior, we then introduce sociauitfice on consumer loyalty. Hypotheses of consunheyalty
behavior are proposed based on theories and pestlire. After that, we report on an empiricat tfghe research
model. Finally, discussion and implications arevmted.

Literature Review and Development of Hypotheses

What is Loyalty

Earlier research defined consumer loyalty as regeaurchases. Brown (1952) forwarded a taxonomychwhi
classified consumers’ loyalty into four groups lhsm consumer’s exclusiveness in and stability atfrgnage
behavior. The four groups are undivided loyaltyjdiéd loyalty, unstable loyalty, and no loyalty pestively. Many
following studies measured loyalty based on thgertion of repurchase (Cunningham, 1966), purclsasgience
(Kahn, Kalwani & Morrison, 1986) and probability mfpurchase (Massey, Montgomery & Morrison, 1971@)lis
(1988) summarized consumer loyalty as the repunepdsequency or relative volume of purchasing doproduct

type.

Recent research on consumer loyalty has paid ettenot only to repurchase behavior, but also comss’ affect
with a product or service. Jacoby and Chestnut§)lavgued that repurchasing behavior could be ds#uational
constraints rather than loyalty, and inconsistantpasing could mask the true consumer loyaltyoifsumers are
multi-brand loyal. They suggested that psycholdgimaasures should also be taken into account ircensumer
loyalty research. Their criticism has been suppbhy many other researchers (Dick & Basu, 1994iveDl(1997,
1999) forwarded a detailed framework of loyalty diepment phases. Oliver's (1997) framework charatie
consumer loyalty as built up in cognition, affeatiaconation phases. He suggested that consumddstmioyal at
the cognitive phase first, followed by an affectiggalty, a conative loyalty, and finally a behawbloyalty which
is described as “action inertia”. He defined consutoyalty as a deeply held commitment to repurehassre-
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patronize a referred product/service consistentithe future, thereby causing repetitive same-b@arshme brand-
set purchasingjespitesituational influences and marketing efforts hguine potential to cause switching behavior.

In this study, we agree with Oliver’'s (1997, 19@@finition that loyalty is not only behavioral rdjpiens, but also a
commitment based on cognitive evaluation and dffecattachment to a product or service. Nevertiseles a
volitional context when there are many competingdpcts or services and when consumers have thdoire®ef
choice, behavior such as repurchases and amouepofchase still serves as a valid measure oftipylaécause it
to a large degree reflects the deliberate choiceoasumers and their emotional attachment in fdamarketing
efforts of competing products. We recognize thapatonage is the ultimate outcome of loyalty tdira.
Therefore, in consistence with Oliver’s definitiome define loyalty as amount of repurchase of apct/service in
a volitional context.

The importance of consumer loyalty is well recogudizn literature. Loyal consumers are believedriagomore
revenues to firms (Reichheld 1996; Schlesinger &Kkéét, 1991) and secure predictable sales andt mtofiams
(Aaker, 1992). They generally are willing to spemdre on additional goods and services (Heskettse$a&
Schlesinger, 1997; Reichheld, 1996), easier toebehed and usually act as enthusiastic advocatdhein loyal
objects (Harris & Goode, 2004). Gremler and BroWf909) proposed a concept regarding the value ofwoer
loyalty in the context of service industry — theydtty ripple effect. They defined the loyalty rigpkffect as
consumers’ influence, including direct and indireon a firm through generating interests in thamfiby
encouraging new consumer patronages or other bmisathiat create value for the firm. These behavioight
include repeated purchases, referring new consutméhe firm, co-producing the service, offeringisd support or
benefits to other consumers and employees and nramtmexperienced consumers. They concluded tlgtaf
consumers were more than just loyal purchasergdy Tould benefit the firms much more than the sariplancial
revenues and profits.

Product Loyalty

Many research models and frameworks have been sedpo explain the formation of consumer loyaltickband

Basu (1994) have forwarded an integrated conceptaatework. In their framework, loyalty is a furmti of

attitude one has towards a product in comparisaher products; hence a function of relative adit The relative
attitude is in turn a function of cognitive, affeet and conative evaluation of the product. The keythis

framework is the conceptualization of consumerlatiee attitude toward a product as an antecedelayalty and

his/her repeated patronages. Social norms andisitah influence are regarded as moderators ofr¢teionship
between the relative attitude and a consumer’'satepepatronage. The stronger a consumer’s relatitieide

toward a product or service, the more likely thexstomer is to overcome countervailing social normd/@r

situational constraints to repurchase.

Consumers’ attitude towards a product is often nédgh as a function of the product value offeredv@]| 1999).
Product value is a primary motivation for customatronage. In this regard, customer value regula¢dsvioral
loyalty toward the product provider as long as sexthanges provide superior value (Sirdeshmukigtséh Sabol,
2002). Oliver (1999) considers that superior pradiadue as the first step to maintain consumer ltgyaPrior

empirical research has confirmed that perceivedevals a significant effect on consumer loyaltyd@&hmukh et
al., 2002).

Service Loyalty

While consumer loyalty research has mainly focusedoroduct and brand loyalty, service loyalty hésaated
considerable attention as well. Service industry it unique characteristics. In service industeryice loyalty is
regarded as more dependent on the developmentespé@rsonal relationships as opposed to loyalty wéngible
products (Macintosh & Lockshin, 1998). Furthermgpeyceived risk has a greater influence in serinckistry
(Bloemer, Ruyter & Wetzels, 1999). On the otherdhdnyalty is more prevalent among service cust@nibkan
among customers of tangible products (Snyder, 1986he services context, intangible attributeshsas perceived
reliability of and confidence in service provideaynplay a major role in building or maintaining &ty (Dick &
Basu, 1994). As a result, service quality, a wsihblished construct in marketing (Zeithaml, Pai@asan & Berry,
1990) has constantly been found to be importasetsice loyalty (Bloemer et al., 1999; Johnson dn€s, 2004).
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In summary, both product value and service quality found to be critical determinants of loyaltytie service
industry. Service providers might vary in their guat and service combination: Some focus more oricge(e.g.,
counseling service), some more on product (e.tpilirg) and some on both (e.g., restaurants). Eguesntly, in a
service industry that provides both product andiser both product value and service quality wolédimportant
to consumer loyalty. In this regard, Harris and &¢2004) further empirically operationalized a fework of
consumer loyalty based on Oliver's (1999) framewarid proposed a set of antecedents to loyalty.héir t
framework, service quality and perceived valueearaluations of a service and product offered biyra.fService
quality and perceived value lead to consumer twisth in turn leads to consumer satisfaction asatiective
outcome. Perceived value, together with consumgsfaetion and trust, boosts consumers’ behavitoghlty.
Their empirical study shows that service qualitgrted an indirect influence on loyalty behaviorrdeéved value
presented both direct and indirect association ieiflalty and satisfaction. In short, past studiadayalty seem to
converge on the importance of product value anda®quality as starting points of behavioral Idyal

The development of theoretical underpinning forszomer behavior in the context of service industg led to a
major finding that can be broadly summarized alsemty called attribute-value theory (Johns & P2@0)2). This

theory posits that “consumers view a service sugch gestaurant meal in terms of a set of attribithey weigh up

the overall value of an offering in terms of theydee to which each attribute is present and theitapce they see
the attribute as having” (Johns & Pine, 2002, p12herefore, a consumer’s evaluation of a servica €an be

measured by a weighted sum of product attributdssanvice attributes.

The service quality literature (Zeithaml et al.,909 has suggested that the service reliabilitypoasiveness,
empathy, and assurance of service personnel alfrilbores to consumers’ perceived service qualithese
dimensions characterize the delivery of a servide literature (Zeithaml et al., 1990) also suggésé importance
of tangibles (i.e., environment and products) awise quality. Correspondingly, the research otawwsnt industry
have found the service delivery, food quality (efgod quality and taste) and environment (Auty92;9Clark &

Wood, 1998; June & Smith, 1987; Lewis, 1981) toirbportant considerations in restaurant choice. Agntirem,

food quality and environment are the tangible aspddherefore, we hypothesize

H1. A consumer’s own perceptions of a service farsérvice attributes, in terms of (a) service @iy (b) service
environment, and (c) product quality, have a pesitffect on the consumer’s loyalty behavior towiuel firm.

The consumer loyalty literature focuses on theinsic value of a product and service when theycaesumed.
However, before the formation of product and senlayalty, consumers need to decide whether thdymts and
services are related to their personal needs (Ri8asu, 1994, Johns & Pine, 2002). To develop lyyad a firm,

consumers need to decide whether the product antseofferings, as an attribute of firm, are relat/to their
consumption need. In the restaurant industry, dyiromatch is often known as a menu match (Aut92i€lark &

Wood, 1998; June & Smith, 1987; Lewis, 1981) whichiefined as how a restaurant’s dishes match aucoer’'s

personal dish preference. Besides the need forodupt match, consumers often consume servicespiecific

occasions (e.g., dining for celebration or for hass). Consumers also have consumption occasifergmees. A
good match between the consumption occasions dffeyea service firm and the consumer’s personahsion

preference is likely to encourage re-patronagealRina good location of a service firm lowers thensaction cost
for a consumer (Auty, 1992; Clark & Wood, 1998; g Smith, 1987; Lewis, 1981), hence increases woes

value. Define consumers’ product preference, compsiom occasion preference and location preferescgleaments
of a consumer’s preference profile, we hypothesize:

H2. A service firm’s match to a consumer’s own prefice profile, in terms of (a) physical locati¢m) product
preference, and (c) consumption occasion preferemae a positive effect on the consumer’s loyakhdvior
towards the firm.

Consumer Social | dentity

The definition of loyalty presumes an individuatistlecision authority in loyalty behavior. Consumenake a re-
patronage decision if “I” like the service firm afid want to re-patronize. In contrast, a sociatwi of consumer
behavior starts with the assumption that consuraegsembedded in many communities of various nateug,
family, organization, school, community member) ath@ir consumption behavior often reflects theiciab
categorization (Bagozzi, 2000). Therefore, theinstonption behavior to a certain degree reflectsinttention of
the group they are embedded. In other words, nepage is not only because “I” like the servicenfiout also
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because “we” like the service firm, and “we” waatdome back again. This is the social nature ofcorer loyalty
we want to propose.

Theoretical underpinning of the social nature afstomer behavior is gaining acceptance. BagozziQpeketched
a theoretic framework to explain consumer behaviorsgroup. His framework integrates the goal-dieelct
individualistic behavior with social identity anéaal categorization theories. Based on this fraor&won one
hand, the goal-directed behavior theory postul#ites individual's attitudes and feelings towards:@amption
affect his or her desire and intention to takeaactiThis is in alignment with the traditional logsatesearch which
postulates that product and service quality areftilmdamental drivers of loyalty behavior. On thhesthand, social
identity is regarded as a main antecedent of copsom intention behavior. The social identity viesn
consumption (Arnould & Thompson, 2005) is what wanivto elaborate here to further explain the sowdlire of
consumer.

A social identity is an individual’'s knowledge thahe belongs to certain social groups together wime
emotional and value significance to oneself of tiigup membership (Tajfel, 1972). One’s social tidgrcan be
easily activated. Mere random assignment of stnante groups and their awareness of group memipesta
sufficient to produce a social identity which leadgro-social actions such as in-group favoriti@ilig & Tajfel,
1973). The process that one identifies oneself groap is known as the social categorization pregergg &
Terry, 2000).

Why does social identity affect consumers’ consuompbehaviors? The social identity theory propoaefew
reasons. First, a social identity helps one to ansie question of “who am 1?” (Brewer, 1991; Haogydgrerry,

2000). It is through various social identities cassumes that constitute the concept of self. Tleel ne reduce
uncertainty of the self-concept is a basic humasirdeSecond, consumptions are means to manifes$ afentity
(Kleine, Kleine & Kernan, 1993; Bagozzi, 2000). Bnyal studies have shown that consumers adopturopson

behaviors that are consistent with their sociahiie (Kleine et al., 1993; Bagozzi, 2000). In stahe social
identity theory posits that consumptions are exlization of consumers’ social identity. Therefocensumption
behavior reflects the group preference and grotgmtion.

Consumer Information Seeking and Sharing

The vast literature on consumer information seeking sharing behavior complements this view byarplg how
social interactions are internalized to producdadlycconstructed consumption behaviors. Through hocess of
socialization, consumers gradually become membémifferent social networks (Moschis & Churchill918;
Ward, Klees & Robertson, 1987). Social networkvasexrs fundamental media for the spread of the rmddion,
ideas, and influence from one actor to another (BemKleinberg & Tardos, 2003). Coleman (1983) has
summarized the underlying reason of the sociali@érfte on consumers’ purchasing behavior as consunaural
tendency to conform to the norms of the social petvhey belong to because (1) consumers want iddrgified
by and attain close relationship with their sogedups (Goodwin, 1987); (2) consumers have aspirdir the
reference group, to whom they look for guidancetfair own behaviors (Bearden, Netemeyer & Tee§9)9(3)
consumers want to reduce the perceived purchaskdBearden, Netemeyer & Teel, 1989; Heskett £t18197);
and (4) word-of-mouth communications are generéietiveen actors in the social network (Sheth & Rarag
1995).

The first point raised by Colman (1983) defined ¢basumer psychology as an identification procassndividual
wants to establish or maintain a self-defining tietaship with another person or a social group dsmplying with
their behaviors or habits. This view is consistgith the social identity theory.

The rest points in Colman’s (1983) summary pertainwvord-of-mouth, the basic mechanism that leadsotzial

actions. According to Westbrook (1987, p261), wofdnouth “consists of informal communications diext at

other consumers about the ownership, usage, oadeaistics of particular goods and services aniieir sellers”.

Gremler and Brown (1999) defined it in the contefkservice industry as “communication about a seryrovider
offered by someone who is perceived not to obtaametary gain from doing so” (Gremler & Brown, 1992,73).

Murray (1991) declared that in the service indysivgrd-of-mouth is the major source of informatitiat potential
consumers use while making purchasing decisionsis@uers are interested in word-of-mouth becausthef
experiential or credential nature of services. Qomers consider the recommender’'s experience wislergice

provider to be a relevant vicarious experience (Baparksdale, 1992) and use it as a reference Heir town

evaluations or experience (Crane, 1989).

Thirtieth International Conference on Informatiops§ms, Phoenix, Arizona 2089



Web 2.0 and Social Media Analytics

In summary, both the sociological research on conpsion based on social identity and social categdion theory,
and the research on consumer information seekirdy sraring via word-of-mouth converged on a similar
conclusion that consumption behavior is subjecsdoial influence. This process can be summarizefblasvys.
First consumers are embedded in some natural soeiaorks. Second, when they need product or servic
information, they seek information from their sdai@tworks. Third, they receive not only advicespsoduct and
service per se, but also the characteristics el their social identity, based on which they exaluate whether
the product or service is congruent with their abidentity. Finally, depending on the strengthiad social identity,
consumers adjust their consumption behavior to @mdply with the group identity. As Hogg and Ter2000)
summarize it, the consequence of social identifioais depersonalization, through which one de-easpes one’s
own individual characteristics and adopts the grprgiotypical characteristics. The group prototgpebodies what

a typical group member would act. Bagozzi (200@)g=sts that depersonalization leads to a colleethde shared
intention instead of individual intention. Shareatentions are produced through mutual understasdemgd
communication (Bratman, 1999).

Online Social I nfluence

The social influence on consumption behavior isgilang in online social networks. Consumers whio jan online
social network are subject to the influence ofrtipeiers. Based on the structure of one’s socialorét the personal
exposure model (Valente et al. 1997) suggeststhieaproportion of members in one’s egocentric peakaetwork
who adopt a product affects one’s intention to adiye product. The personal exposure model is based
Granovetter’s (1978) threshold model which pogitd ain individual will join an activity only after certain number
or proportion of other individuals in the sociab®m has already engaged in that activity. Basetth@mnteraction
among social network members, the susceptiblediofesrecovery (SIR) framework in classical disease
propagation framework in epidemiology (Bailey, 19Tas been used to explain the process by whiehaction
among members spreads a product or service (XL 20@8). More evidences for the social influencepsoduct
adoption in online social networks have been acdard recently (Hill, Provost & Volinsky, 2006; Kata,
Zubcsek & Sarvary, 2007; Leskovec, Adamic & Hubemm2007; Trusov, Bucklin & Pauwels, 2006; Xu et al.
2008), although these studies did not focus onwmes loyalty.

Based on the social view of consumption, serviaesamption behavior often is not only a functionirdividual
preferences, but also a function of one’s sociékgarization process. Because restaurant dinimaftén group
consumption, the social identity is made salierthvilie presence of the group (Kleine et al., 19@8nsequently,
one’s individual intention of consumption is likely be affected by the collective intention. Weidefa social
perception as the average perception held by aucwerss friends in the egocentric network. We furtbefine a
social profile as the aggregated preference profile consumer’s egocentric network, and socialepeaice as the
match of a restaurant to a social profile. We higpsize:

H3. A consumer’ssocial perceptions of a service firm's service attributesterms of (a) service delivery, (b)
service environment, and (c) product quality, haymositive effect on the consumer’s loyalty behatdavards the
firm.

H4. A service firm's match to a consumesacial preference profile, in terms of (a) physical lagat (b) product
preference, and (c) consumption occasion preferemae a positive effect on the consumer’s loyakhdvior
towards the firm.

Research Methodology

Research Context

An empirical study was conducted to test our hypsés in the context of the largest online restdusiew portal
in China, Dianping.com. Similar to other productiesv web sties, Dianping provided its registeredstoners page
space to present their personal profile and to fuat reviews on restaurants they patronized. Gowss also
maintained a list of friends. When a consumer’sritis updated their personal profiles or posted mesvews, the
consumer was notified. When consumers posted awesf a restaurant, they were encouraged to recomete
dishes of the restaurant, which formed the “digis'taelated to the restaurant. They could alsomenend suitable
occasions (e.g. friends dining, family dining, mesis dining) to patronize the restaurant. Thesasimes formed
the “occasion tags”. Besides these free taggingiswmers reported the average price per person ef th
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consumption and evaluated the service quality,renment, and taste of food on a scale. Dianping.poowided
consumers with a membership card which entitledntleertain discounts at restaurants that formedradé with
Dianping. All their transaction data were recoredten membership cards were used.

Data were obtained from Dianping for research psepdVithout the disclosure of consumers’ id andsiiwe data,

the data set contained consumers’ review of allatgants, dish tags, occasion tags, average pece@rson,
evaluation of service quality, environment, andetasf food, and friends. For consumers who had enlneeship

card, their consumptions using the card at restasingere also made available. We divided consuntieng with

Dianping into two periods: the observation periawl ghe prediction period. The purpose was to obtain

independent and dependent variables from diffepenibds to better establish the causality. Theipties period

was arbitrarily set to the six months from Septenit8s 2007 to Mar 18, 2008 (the most recent datbeéndatasets).
Our dependent variable, a consumer’s total traisaeimount at a restaurant as recorded on mempecahi, was
based on the prediction period. The observatioiogeraried to each consumer. It began on the datenaumer
joined the web site and ended on September 18,.2D0F earliest records dated back to the April 602

Consumers who registered after September 19, 2@0& excluded. Our independent variables were basetie

data in the observation period. We limited our datlto only consumers and restaurants at Shanghai.

Our data set was more like a “within-subject” desitn order to study loyalty behavior which manigess re-
patronages, we are interested in each consumersdctions (or non-transactions) with every restauthe
consumer had visited or reviewed in the past (ite2,observation period). Consumers’ visits of staerant were
based on membership card records, and their revies based online review posts. However, becaue sheer
amount of raw data (about 800 thousand consume&esyarrowed our analysis to a more appropriatesamaller
set based on the following criteria. (1) A consummerst have at least one review of a restaurartiérobservation
period so that we could build an individual profite the consumer. (2) A consumer must have at k@@ friend in
the observation period and at least one of thewuess friends must have an individual profile sattwe could
build a social profile for the consumer. (3) A com&r must have at least one transaction recordn@gaessarily re-
patronage) in the observation period to ensuredhsumer was stilling using the card.

As a result, our final sample consisted of 5,078sconers and 770 restaurants. In total, there we%®88 records
including both reviews and transactions, suggestimch consumer visited or reviewed restaurants9ltnies on
average in the observation period.

Variables and Modédl

Our dependent variable, loyalty, was measured baselbyalty behavior, i.e., the amount of a constsntotal

spending on a restaurant in the prediction peridibse restaurants were the ones the consumer kaeddvor
reviewed in the observation period. The total temtisn amount was log-transformed to reduce thiiénte of
extreme values. There were two sets of independeigbles: the set related to a consumer as awniddil (i.e., the
individual perceptions and profiles) and the skiteel to the consumer’s egocentric network (i@cja perceptions
and profiles). They are defined as follows.

Match to Individual Location Profile — Location Preference

A consumer’s individual location profile was defth@s a frequency-weighted set of locations visibgdthe
consumer. A location was a business district (@ddJock, a mall) where restaurants resided. Dragppissigned
each restaurant to a unique business district barséts location. A frequency-weight was the numblerestaurants
in a location that the consumer reviewed. The mafchrestaurant to a consumer’s location profiées\defined as:

.+ N(@,n
R(',r)—m

whereP(i, j) is the location preference of consunién restaurant. N(i, r) is the number of times reviewed
restaurants at the locationrofR is the set of all restaurarithad reviewed in the observation period.
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Match to Individual Menu Profile — Product Preference

When posting a review, it was very likely that aasomer would recommend the dishes they tried &edlliThose
dishes formed the dish tags the consumer assignedréstaurant. Similar to location profile, we Icbdefine a
consumer’s menu profile as a frequency-weightedo$edish tags based on the consumer’s past reviestsp
However, rather than using the raw frequency a®ight, the frequency of each dish was adjustedaloyfactors
based on the vector space model. The vector spadelrs a well established model to measure thdagity of
two frequency-weighted item (i.e., tag) vectors€¢BaYates & Rbeiro-Neto, 1999). In our case, ndf oansumers
have a set of tags, restaurants had accumulatel set of tags from reviews too.

Based on the vector space model, first, the teequiency was divided by the consumer’s most freqdishtacross
all reviews. In other words, the adjusted frequerefiected how much a consumer liked a dish as emetpto the
dish he or she liked most. Formally:

N(,d)
Maxd Ti StagsetsN (I ' d I)

whereN(i, d) is the frequency that consumeecommend dish tad

f(i,d) =

Second, each tag was further weighted by its digngtion power to indicate one’s idiosyncratic éa#t dish tag is
more discriminant if is recommended by fewer constgrthan by more. We define thensumer frequencyf a
dish tag as the percentage of consumers who usedigh tag. Since it makes intuitive sense to gve
discriminating dish tag a higher weight, we furtiarerse the percentage and conducted a log-tnanafmn on the
inverse consumer frequency. In summary, the firgght of a dish tag is:

NU
(f(d))

WhereN, is the total number of consumers dfd) is the number of consumers who used the disl.tag

w(i,d) = f (i,d)log

A restaurant’s dish profile was constructed wite same method. With dish profiles for consumersrasthurants,
a match could be calculated based on vector casiméarity as used for information match in theamhation
retrieval literature.

> w(i,d)w(r,d)
Pm (l , r) — dOi's tagset

\/ Zw(i,d')z\/ > w(r,d")?

dTi'stagset dTr'stagset

Where P.(i, r) is the product preference of consumeegarding restauramt w(r, d) is the weight of dishd in
restaurant’s dish profile.

Match to Individual Occasion Profile — Occasion Préerence

Similar to product preference, we could build indial occasion profile and the match to a restaigatcasion
profile. Occasion preference is denok(i, r).

Individual Service, Environment, and Product Quality Evaluations

Dianping allows consumers to evaluate a restausawice delivery, environment, and food based d@pmint
scale. These evaluations were used to indicatesubgective perceptions of a consumer for a restdurzaste of
food indicates the perceived product quality. Ssryenvironment and taste of food evaluations aretd as(i,

r), E(i, r), andT(i, r) respectively.
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Match to Social Location Profile — Social LocatiorPreference

Unlike the model in consumer’s individual preferensocial location preference measures the mattheba a
restaurant’s location and an egocentric networggigragated location set. We use the following foartol calculate
the social location preference.

NG
P5| (I , r) — jOi'sfriends

> 2 NG

jOi'sfriendsr OR;

Where Pg(i, r) is i's social location preference. The subsciptienotes a social preference. The numerator
summarizes the number of times restaurantocation appeared in all reviews by &4 friends. The denominator
summarizes the total number of times of all restaulocations appeared in reviews byialifriends.

Match to Social Menu and Occasion Profile — Socidtroduct and Occasion Preference

Similar to the individual product profile, in a salcproduct profile, all dish tags of a restaurasetre aggregated for
a consumer’s egocentric network. After that, thmeagrocess was followed to build consumers’ anthueants’
social food profile. The cosine similarity was ugedbtain the match between a restaurant’s progiwdile and a
consumer’s. Similarly, social occasion preferencald be obtained. Social product and occasion prates are
denoted a®g,(i, r) andPg(i, r) respectively.

Social Evaluation of Service, Environment and Prodat Quality

Finally, social service evaluation, social envir@amnevaluation, and social taste of food evaluatiere calculated
based on the average evaluations of one’s egocemnivork. Social evaluation of service, environtreamd taste of
food are denoted &(i, r), Egi, r) andTg(i, r) respectively.

Besides the dependent and independent variableg; important control variables were included.

Restaurant Average Price

Restaurant average price was the average speneingepson as reported in all reviews of the reatastuiReviews
without reporting spending per person were ignofidds variable controls for the overall price lee¢la restaurant.
Restaurant price is denotedRsce(r).

Individual's Total Dining Count

Individual's total dining count was the total numb restaurant visits across all restaurants & dbservation
period based on the member card records. This blarieepresents the person’s general tendency toowat
Individual's total dining count is denot&ning(i).

Based on the definition of above variables, a limeadel was used to test our hypotheses.

Y(0.1) = By + BRG.1)+ BoPy(i.1) + BP (1) + B,S(. 1) + BEG, 1) + BT (i.1)
+ B, Py (1,1) + BePay(1,1) + BoPoo (1,1) + oS, (1,1) + BuE(i,1) + B, T (0.1)
+ f3,;Price(r) + B,,Dining(i) + £
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Data Analysis

Descriptive Analysis.

In the data set, there were 5,076 unique consuamet$1,584 transactions and reviews in the observperiod. In
the prediction period, 1,293 (27.44%) consumerngateonized at least one restaurant that they digitareviewed in
the observation period. The total consummationheké repeated consumers was CNY 808,500 (1 USI33- 6.
CNY) with an average of CNY 580.40 (sd = 1334.6@dimn=294) per person. Figure 1 gives a distrilutibre-
patronage transaction amount for consumers who dwank at least once to a previously visited restatuin the
prediction period.

T T T T
o 200 400 600 800 1000
Customer Repeat Transaction Amount

Figure 1. Distribution of Re-patronage TransactionAmount

Again focusing on repeated patronages in the piiediperiod, the average group size of restauransemption
was calculated as follows. First we caculated thexage group size of a consumat restaurant, which is the total
transaction amount afatr divided by the number of transactions and theeppier person reported iiis review of
r.

> Trans_amountj,r)

G(,r)= - - .
(.0 Number_of _Transactimsx Price_ per_ persor{i,r)

With that, we then averaged across all the restésiga consumer visited. The result showed thaatieeage group
size was 4.10 (sd=16.34, median=2.56). Figure ustihtes the distribution of group sizes. The medif2.56
indicates that most transamctions had a group &fz8 or 3, supporting restaurant consumption a@ak
consumption.

§,

Frequency
200 300
1 |

100
L

T T T T T
10 15 20
average consumption group size

Figure 2. Distribution of Group Size
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In order to check how much re-patronage, henceltipyehavior, amounted to in consumers’ overaltaesant

transactions, we calculated the percentage of treuege (count) over all restaurant visits for th293 consumers
in the testing period. The result showed that ammmgsumers who had at least one re-patronage, dign =

50%) of their transactions were allocated to th&tagrants they visited in the past. While this ftedoes not

generalize to other consumers (i.e., who had nmatenage at all), it did show loyalty behavior veasignificant

phenomenon in the current sample. Figure 3 illtestrdhe distribution of consumers’ loyalty behavieeasured by
percentage of re-patronage.

Frequency
200 300 400
! 1 1

100
1

2 4 6 8
percentage of customer retention behavior

Figure 3. Distribution of Percentage of Re-
patronage

In summary, the descriptive analysis indicated bwih loyalty behavior and social consumption wenesent in the
restaurant context.

Testing of Hypotheses

Before the testing of hypothesis, some additioadh ¢hrocessing was done. Some consumers had tiansagith a
restaurant in the observation period, but did rast @mny reviews for the restaurant, or they poateglview but did
not evaluate the restaurant’s service, environraredttaste. About 27% records had missing valuesoore of these
attributes. For such instances, we replaced thsimgisevaluation scores with the restaurant's awesmres. In
other words, we assumed that consumers agreegopuation-average evaluation of the restauratitef did not
voice an individual opinion.
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Table 2. Correlations

Mean Stdev (1) (2 ©) (4) (%) (6) ) (8) 9 (100 @31 (12 13) (14
(1) Consumption amount 0.176  0.979
(2) Location preference 0.182 0.199 0.007
(3) Product preference 0.075 0.110 0.007 0.262
(4) Occasion preference 0.137 0.182 0.019 0.139 0.386
(5) Service quality 1618 0.766 0.030 0.018 0.097 0.054
(6) Environment 1755 0.751 0.040 0.031 0.076 0.056 0.556
(7) Taste of food 1.821 0.704  0.043 0.028 0.205 0.069 0.407 0.406
(8) Location preference 0.075 0.118 -0.001 0217 -0.001 -0.018 0.008 0.016.010
(9) Product preference 0.041 0.056 0.003 -0.060 0.067 0.068 -0.004 -0.023027 0.076
(10) Occasion preference 9120 0.117 0.014 -0.088 0.032 0.140 0.017 0.0300140 -0.022 0.393
(11) Service quality 1616 0522 0.030 0.007 0.035 0.025 0359 0.311 170.10.023 0.007 0.008
(12) Environment 1.749 0540 0.045 0.014 0.0112 0.039 0.304 0.4850880. 0.022 -0.024 0.039 0.599
(13) Taste of food 1.807 0.426  0.039 0.0096 0.061 0.004 0.140 0.1092270. 0.007 0.082 -0.032 0.409 0.353
(14) Price 81.425 54.338 -0.0118 -0.020 0.012 0.017 0.203 40.30.082 -0.007 -0.022 0.018 0.284 0.410 0.127
(15) Total dining count 12.013 16.987 0.050 -0.149 -0.119 -0.038 -0.001 0D.0-0.016 -0.024 0.042 0.068 -0.002 0.002 -0.03003®.
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Our data were not only panel data, but also haexaassive number of zeros in the dependent varkssdause of
consumers who did not have any transactions irpthdiction period. The dependent variable, i.eejrtloyalty

behavior, was coded as zero for such cases. With data, it is more appropriate to use tobit regjogs with

random effect than ordinary regression with randdfact (Breen, 1996). To test our model, we fittiecee models.
Model 1 tried to explain loyalty behavior with imtiual evaluations and preferences alone. Modeti@d the
social influence. Model 3 added the control vaeablTable 3 reports the fitting result of tobit negsion with
random effect.

Table 3. Model Fitting Result

Category  Variables Model 1 Model 2 Model 3

Individual  Location preference -0.511 -0.120 0.467
Dish preference -3.630** -3.769** -2.518*
Occasion preference 2.249%** 1.836** 1.938**
Service quality 0.168 0.054 0.061
Environment 0.784*** 0.374 0.715**
Taste of food 1.523*** 1.484*** 1.418***

Social Location preference -- -1.408 -1.538
Dish preference -- 1.344 0.935
Occasion preference -- 3.574*** 3.088**
Service quality -- -0.080 -0.008
Environment -- 1.021%** 2.014%**
Taste of food -- 1.443%** 1.332%**

Control Price -- -- -0.037***
Total dining count -- -- 0.133***
Wald's x* 144.48*** 206.88*** 389.02***
Log Likelihood -13778.4 -13742.6 -13614.4
ay 5.084*** 5.076*** 4.855*+*
Oe 11.305%** 11.251%** 11.177%**
0 0.168 0.169 0.159

The results of Model 3 show that individual evaioratof service was insignificant; hence Hypothelsasswas not
supported. Individual evaluations of environmerd #aste were both significant, lending support tgéthesis 1b
and 1c. Individual location preference was insigaifit, lending no support to Hypothesis 2a. Indraldproduct
preference turned out to be negatively significdm@nce Hypothesis 2b was not supported. Individualasion
preference was significant, lending support to Higpsis 2c.

A similar picture was observed for social influen@ocial evaluation of service was insignificargnding no
support to Hypothesis 3a. However social evaluatibanvironment and taste were significant, lendingport to
Hypothesis 3b and 3c. Social location and dish guegfce were not significant which offered no supgor
Hypothesis 4a and 4b, but social occasion preferemas significant in support of Hypothesis 4c. Botmtrol
variables, the average price level of a restaumadta consumer’s past dining frequency acrosesthurants were
significant.

Across the three models, log likelihood increasdsstantially from Model 1 to Model 2 and 3, suggestt was
necessary to factor in the social influences tdargdoyalty behavior. The confidence intervalsadid not include
zero for all models, indicating the necessity tqiiy a random effect model.
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Discussion and Implications

Discussion

We set out to test the effect of social influenéeaa@onsumer’s online social network on the congsirieyalty
behavior in the service consumption context. Osuits based on a large restaurant review onlin@&lsnetwork
indicated that restaurant re-patronage was as @awsdtial action as an individual action. Interagtinthe same set
of variables was found to be significant from bittiividual and social profiles: the evaluation aff@onment, taste
of food, and occasion preference. The rest vagalvkre not supported: location preference, propreference, and
service quality. Overall, the significance of véites in social profile signified the social natafdoyalty behavior.

Why did some variables turn out to be insignifi@Regarding location, one plausible reason mighihbeencoding
of the data. In our data set, restaurant locatias mot based on precise latitude and altitude returant. As a
result, we could not obtain the geographic center{@ consumer’s dining area for a more precisasuee of the
convenience of a restaurant to the consumer. ThAseaneasure based on frequency of business tigsitcmight
weaken the importance of location preference, fepdo the insignificance of location preferencebioth the
individual profile and the social profile.

Regarding product preference, the median of matded on cosine score was found to be low (r=0.028p
plausible reason could be the use of cosine-bas#dhnas a measure of product preference. Cosirezilraatch
emphasizes the match of whole profiles betweennawoer and a restaurant. However, on hindsightd#ugsion
to visit a restaurant should not require an exaamticimbetween a consumer’s dish profile and thauesht's; it is
sufficient for a consumer to favorably evaluatestaurant if it serves the dishes the consumes.likeother words,
when a restaurant serves very few preferred dishes;osine score is low; when the restaurant sexxactly what
a consumer prefers, the cosine score is high; whemestaurant serves more than what a consumfargréhe
cosine score is low again. This quadratic pattéroosine score might have attenuated the signifieast product
preference.

Service evaluation turned out to be insignificadhe plausible reason could be that service hasnbe@ohygiene
factor rather than a differentiating factor. Poervice might lose consumer loyalty, but good serwicight not
contribute much to consumer loyalty.

Limitations

Before we discuss the implications of this studyms limitations of the study have to be pointed &itst, this
study was conducted in the context of one city in@ and in one industry. Generalization to otelustries and
geographic areas should be treated with cautiomor®k due to the limitation of the data availabteir
operationalization of variables might not be thstlme. As mentioned above, the location preferamceproduct
preference might be measured in other ways whiehcarrently under exploration. Third, because ef téxtual
nature of dish tags and occasion tags, differagd might refer to the same thing yet were treagedifferent based
on our exact text matching method. Measurement®owmuld be introduced in data preprocessing. Rouartstomer
loyalty was operationalized as the amount of relpase. While in a volitional context, such an operatlization
sounds reasonable, it is desirable to have othasunes that correspond more directly to consunpsigthological
commitment. For example, consumers’ click-streara,dé available, would reveal if they are singlexbd loyal
and deliberately refuse the exposure to competjirngalucts (Brown 1952; Jacoby and Chestnut, 19+i&h, our
study covered only a small portion of users of Piag who maintained an online social network (5@i6 of
800,000). While the narrowing of our analysis te #mall set is necessary for a better internatlitgliit raised a
concern that this sample might not be able to fidlyresent the whole population. For example, émepte could be
particular interested in online social networkihgr the average of the population. It is intergsitmfuture research
to compare their loyalty behavior with those whd dot keep an online social network. Finally, tbeial networks
maintained by consumers were not as complete &s stitial network web sites such as Facebook. Wil anly
capture a portion of consumer’s social network fritbiw web site. The social influence from offlinecisd network
was unavailable to this study.
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Theoretical Implication

With these limitations, we do believe this studfeo§ a few important insights to consumer loyakhavior. First,
this study extends past theorization of the sawdlire of loyalty behavior. Extant research considdoyalty as an
outcome of superior consumer service, product tyaind consumer satisfaction (Dick & Basu, 1994yri$ &
Good, 2004; Oliver, 1999). The basic assumptiothas loyalty behavior is a rational individual dgon based on
utility a consumer expects to obtain from a produrcservice. Based on the basic tenets of soatsitity and social
categorization theory, we advocate that loyaltyawétr is socially constructed as well. While consurbehavior is
recently more recognized as an in situ practicaeernce (Allen, 2002) and socially determined (&zaj, 2000;
Holt, 1997), we empirically demonstrate that loydlehavior is indeed social.

Second, this study reveals the impact of onlindasawetwork on service consumption. Past researclordine
product diffusion have focused on the adoption aé& service or brand (Hill, Provost & Volinsky, @) Katona,
Zubcsek & Sarvary, 2007; Leskovec, Adamic & Hubemm2007; Trusov, Bucklin & Pauwels, 2006; Xu et al.
2008). Loyalty behavior has not been investigaldwe adoption of a new product or service and theateonage
behavior shall not be regarded as the same. Affeption, consumers are likely to have more indigied
information about a product or service. Based encitnventional assumption of rational and econaoitsumers,
their behavior shall be more independent in reguetge. Our study reveals that this is not necdgshea case. Re-
patronage still is a function of social influende particular, online social network seems to pdayimportant role
in shaping consumers’ preference even after persoqeerience. Moreover, this study demonstrates dndine
social influence can have an effect on offline héva While this is intuitively plausible, we pralé empirical
evidence to show that service firms should activenage their online community for better offlinensumer
loyalty.

Third, this study broadens the theoretical explomatn the service research. Extant research hesséd on
individual utility factors in consumers’ service nsumption; we suggest that social factors shoult b

overlooked. In fact, the consistent significanceodasion preference at the individual and egorenatwork level

suggests that dining is conducted more as a saciality than satisfying a simple biological needparchase of
food with the best economic value. The study sugglst people often go dining in groups; they c®oestaurant
that match their occasion and their friends’ oamagireference. The significance of environmentss aonsistent
with the interpretation that dining has a functioparpose besides food, and an environment thatc#b both the
individual's and friends’ environment preference af importance. In other words, the fit of a restat to a group
activity is imperative. A more intriguing finding:i although the evaluation of food is an individpe¢ference, the
need to satisfy the taste preference of one’s eduncenetwork is also important. Our finding is seawhat

consistent with Rozin’s (2006) observation that #fteeptance of chili pepper is a socially consadidiehavior,
given the innate repelling nature of chili peppEne significant correlation (r=0.227, p<0.001) beén individual

taste and social taste evaluation is in suppattiief

Finally, methodologically, this is probably the sfirempirical study to investigate the social infloe of a
consumer’s egocentric network on the consumer'saltgybehavior. Although the idea of building socahd
community support to boost consumer loyalty hasnbig®eposed for long (Oliver, 1999) and anecdotadevwces
(Arnould & Thompson, 2005) have been provided, dasgale consumer study is scarce. Most extant ndsea
adopted an ethnographic and grounded theoreticoapprand called for multi-method verifications (Auid &
Thompson, 2005). Adopting the social network aralgsethod, this study tests the social nature ydltg behavior
in a positivist paradigm. It excels past consunesearch on social influence based on construassiilbjective
norms. It also avoids the ecological fallacy thiaigpies the black-box approach adopted by indusisg-@iffusion
models (e.g., the Bass diffusion model). A mid-leamalysis is proposed to identify and investigtite exact
influence of egocentric networks on individuals.eféfore, the theoretical claim of the social natofdoyalty
behavior is better substantiated.

Practical Implication

The practical implication of this study is also tifold. First, online community is an important wento manage
consumer loyalty. Service firms shall carefully raga the reviewers posted online. Negative reviewal He
actively managed to reduce their social impactotisumer loyalty has a ripple effect (Gremler & Bng 1999), it
is likely that negative reviews online would havépple effect too. Service managers need to dgtivenitor and
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respond to negative reviews. In contrast, actiiineradvocators need to be identified and rewatuksthuse they
help foster fellow consumers’ loyalty.

Second, with the advent of online social networlaasmportant context for online advertising, otudy suggests a
way to identify consumers who are more likely tepegronize a restaurant. Because there is oniyigelil space for
advertising on a consumer’s web page, precise riagk® maximize click-through rate becomes a @aluconcern
for the platform provider. We suggest that in orderidentify the most susceptible consumers, ndy dineir
personal profile needs to be analyzed, but also ég@centric network which provides additionaligig to identify
how likely they would re-patronize a restauranttgeded promotion can then be designed for suchurness.

Third, our study offers insights on product recomudegion agent design. Like many other product rewieb sites,
Dianping currently recommends restaurants basedgeographic locations, cuisine types and producicatons
like “those who visit restaurant X also visit rag@nt Y”. Our analysis proposes a new type of pecbdu
recommendation that incorporates both individuafgnences and social preferences. This method nbght
particularly suitable for consumers who alreadyehaufficient transaction records and social conaestrecorded
by Dianping. Our study also suggests that occalsas®ed recommendation might be a new alternativetaBents
can even be recommended based on friends’ tasteation. These new ways of recommendation havebaeh
explored by most restaurant review sites.

In summary, this study suggests that informatiahmelogies related to online social community nolyareate a
new venue to build consumer social networks to eoddoyalty, but also poses new challenges to n&itiag
word-of-mouth in the community and new opportusitie leverage the community for targeted advedisind
cross-selling.

Conclusion

In conclusion, this study proposes a social petsgeon consumer loyalty behavior. With a focusrestaurant
industry, we propose that re-patronage is not detgrmined by individual preferences, but alsoaqmieferences
of one’s online social network. Based on the daetanfthe largest restaurant review web site in Chivetest the
significance of both personal preferences and bquiferences on consumers’ loyalty behavior. Qodifigs

suggest that dining is essentially a social agtivBoth individual and social occasion preferenemsyironment
evaluation, and taste evaluation exert a signifiagafluence on consumers’ re-patronage of a reataurOur

findings provide the first piece of evidence to goit consumer loyalty as a social behavior.
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