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Flying to Quality: Cultural Influenceson Online
Reviews

Abstract

Customers increasingly consult opinions expressed online before making their final
decisions. However, inherefactors such as culture may moderate the criteria and the
weights individuals use to form their expectations and evaluations. Therefore,omhalhs
expressed online match customers’ personal preferences, neither canditims us
information to deduce general conclusions. Our study explores this issue in the gbntext
airline services using Hofstede’s framewaskatheoretical anchoWe gauge the effect of
each dimension as well as that of cultural distance between the passenger ahdelom ai
the overall satisfactiowith the flightas well as specific service factors. Using topic
modeling, we also capture the effect of culture on review texicemdify factors that are not
captured by conventiongdting scales. Our results provide significant insights for airline
managers about service factors that affect more passengers from spdaifesdahding to

higher satisfaction/dissatisfaction.

Keywords:. Electronic WOM,Online ReviewsServiceQuality, Airlines, Cultural

Differences Structural Topic Model



Introduction

Do inherent cultural #its systematically affectustomers’ online rating behavivrhisis the
mainquestion we address in this papgemployinga large dataset of online reviews from
airline passengerfnline reviews form an important source of information for both
consumers and firms (Godes and Mayzlin 2004; Hennig-Thurau et al. 2004; Dellarocas,
Zhang, and Awad 2007; Dwyer 200YYith respect tdravel and hospitality services, extant
studies substantiate th@nportance as way tocaptureservice quality and satisfaction
(Vermeulen and Seegers 2009; Sparks and Browning 2011). Online reviewsdtelpers
to mitigatethar perceptions of risk and uncertainty before engagirtbe service encounter
(Sparks and Browning 2011; Sotiriadis and Van Zyl 2013), and as such, represent an
important predictor of purchase decisions and service loyalty (Tanford anttyiMnery

2015; Book, Tanford, and Chen 2016; Phillips et al. 2017).

To improve the understanding of thehavioralpatterns driving individuals to adopt
online reviews and formulate revigudgmentsscholargely ona combination of
performance and emotiomaloriented stances that explain review behavibrs is done
throughthe lensesf information quality of the revieFilieri and McLeay 2014)service
guality featuregGuo, Barnes, and Jia 201@hd review sentimerftiang et al 2015).
Interestingly, the personal traits of the reviewerrelly used as an explanatory factor with
anotable exception the relation thie online review ratings witthereviewer personality

(Jensen et al. 2013).

This study explores how reviewers’ cultural values influence their provided oatings
andtheir textual justificationPersonal culture is a predominant factor of semiqeectation
and evaluation in the travel and hospitality context (among others, Cheok, Hede, and Watne
2015; Mazanec et al. 2015; Nath, Devlin, and Reid 2016) and its relation to online

communication has been validated in the context of online social networks (Jackson and
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Wang 2013; Krishnan and Lymm 2016; Sheldon et al. 20¥&)perform a casstudyin the
airline industry taillustrate the relatioshipbetween reviewer cultural traits and ioel rating
scores. Based aarich datast from TripAdvisor §57,208reviews), where passengers
evaluate their experience with a particular airline, we explore passengeg ’bealiavior
from different perspectives controlling for flight and passengersackeristics. We follow
Hofstede's (1984; 201®amework as a theoretical anchor to cappassengers’ cultal
traits and relate them the numerical score of the revigmost commonly referred in the
literatureas review valengeFurthermorewe employ the cultural distant@malizationof
Kogut and Singh (1988) and introduce thitural incongruence as a factor that affects
passengersiegativeonlineratingstowards airlinesConsidering that TripAdvisor allows
reviewers to rate specifgervice factoref theiroverall experienceve extend our analysis to
the individual aspects of the ratingp makethe results of our analysis more robung,

control for flight length, cabin clasand reviewes level of contributiorto TripAdvisor.

In addition to examining the effect of cultural traits and cultural distance roenal
ratings we takeadvantage forecentapplicatiors of topic modelingn marketingresearch
(Tirunillai and Tellis 2014; Guo, Barnes, and Jia 2@b®valuate the impact of cultural
traits on theextualcontent of reviews. To this endg use thestructuraltopic model
methodology (Roberts, Stewart, and Airoldi 20t@&t allowsthe inclusion ofeview
metadata as covariates. In dosgyour study is novel from the perspective thagpturs

thoseservice factors that areore importanfor eachculturaldimension.

Our study contributeso the literaturen several waysTo the best of our knowledgdhijs
is the first comprehensive study that explores the effect of consumemntuaharacteristics
on online rating behaviananifested fronboth quantitative (overall ratingervice aspect
rating and qualitative aspecfseview texj. Furthermorewe addto the literature that tackles

cultural differences and how these unfmidervice encounters by exploring the impact of the
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cultural distance between the country of origin of the passenger and the pesvider on
online ratingsTo illustrate themportanceof our findingswe measure the degree of
informatioral content distortion caused by different respquesigerns, employing within
culture standardization of the overall satisfaction with a carrier andnggitgyeffect on the
global airlineranking. In doing so, we reveal the loss of information ighattributed to
cultural differencesproviding importantnanagerial implications for travel and hospitality
stakeholders. Contratg the extant literaturnat focugsonthe effect of culturen specific
countriesthis studyis basedn an extensiveamplewhichincreases the statistical power of
our analysis (passengers from 203 countiesterritories Our empirical analysialso
offersmethodological novelty with the introduction thie structural topic modeling, an
extension of Latent Dirichlet AllocatiofBlei, Ng, and Jordan 2003s amethod to infer
categories of interesbr customershrough the analysis of the review textd how these

categoriexhange relative to cultural dimensions

To this end, the rest of the paper is organeébllows: Section 2 summarizes the
theoretical grounding and hypotheses formulation of the study. The descriptiendzita
used, the methodology followealhdour resultsare presenteih section 3. In section 4 we
provide an analysis of the serviagpect discourse on the textual content of oménews
and propose an alternative appromtthe estimation of overall satisfactiatisplayingthe
effect of cultural differenceonthe ranking of airline carrierdhe paper concludes in section
5, discussing theoreticaind managerial implicatiorss well as thémitations of the present

study.



TheoreticaBackgroundand HypotheseSormulation

In highly competitive markets such as the airline indygtagsenger satisfaction is a core
element for corporate profitability asdistainabilityChen 2008). Several studies report the
connection between customer service, cust@agsfactionandcorporate profitability for
airlines (Behn and Riley Jr 1999; Steven, Dong, and Dresner 20h2)literaturgends to
measure airlingervicequality through performance metrics, such as flight delays, customer
complaints, mishandled baggage, consumer satisfaction indexes, or survey questionnaire
mainly based onERVQUAL (Parasuraman, Zeithaml, and Berry 1985; 1988ylecing

the importance of online rewis (See for example Suzuki, Tyworth, and Novack 2001; Chen

2008; Keiningham et al. 2014; Kuo and Jou 2014).

Compared to other informatiahcues, online reviews come with seveattactive
advantaged-irst, theydirectly capturendividual passengers’ perceptienf the service
quality provided in contrast to aggregatgzerating performance measur8gscondthey
offer access to a largmol of passengers which woukehuire significaheffort and cost to
collectthrough surveysThird, they allowusersto provide both quantitative and qualitative
information,rating specific aspects and deseny their overall experience. The latter could
be used to extract factors of customer satisfactioratieatot captured accurately thgbu
abstract numerical scales they do not covehe whole spectrum of the multidimensionality
of service qualityTellis and Johnson 2007). Thukis study aims to extract insigltem

both thenumericalrating andhetextualcontent of online reviews.
Cultural Effects on Customers’ Evaluation

The importance of cultural differencegth regardto the customers’ expectations of service
quality has long beeestablishedn the literaturgMalhotra et al. 1994; Donthu and Yoo

1998; Furrer, Liu, and Sudharshan 200)nsted (1997)investigateservice encounters of



American and Japanese consumers and resiggigicantcrossnational differences between
factors that different nationalities value moflonthu and Yoo 1998) usirtdpfstede’s

(1984) cultural dimensions find that a customer’s cultural orientation has a stfioegce

on her expectations about oésgervice quality Several other studies reporgrsficant

effects for differentculturaldimensions (see for example, Crotts and Erdmann 2000; Liu,
Furrer, and Sudharshan 2001; Voss et al. 2004; Kim, Lee, and Mattila 20di#)jilak

stream of the literature connsdaultural characteristics with survey response patterns. For
example De Jong et al.2008) report a positive relationship between extreme response
values with individualism, uncertainty avoidance, and masculinity. Although thet effe
cultureon service evaluation has beewestigatedn the past, the impact of cultural traits on
onlinereviews that serve as direct proxies of service quiityains unexplored hisis
extremely important ithe case ofeview aggregatorthat accumulate reviews from an
international pool ofeviewes, since the effeadf cultural traitscould be significant,

distortingonline reviewsinformatioral content.
Hofstede Cultural Dimensions

Geert Hofstede’s workwith the use of avorld-wide survey of thousands of employees in
IBM, proposes a cultural dimension framework of four dimensions that describe cross-
cultural communication and the effect of societal values and cultuite members, namely:
Power Distance, Individualism (vs. Collectivism), Uncertainty AvoidamceMasculity (vs.
Feminism)(Hofstede 1984)n subsequent studies, this framework is extended to intivmle
further dimensionsamely:Long-TermOrientation (vs. Short-@rmOrientation) and
Indulgence (vsRestraint) (Hofstede, Hofstede, and Minkov 2010). Although alternative
frameworls exist such as those derived frima GLOBE study(House et al. 2004),

Hofstede’s dimensions are the most widely ys@xXies for measuring cultural traits on a



national or individual scale. We discuss the hypothesized effeetobf culturatimension on

review valence below

Power Distanceefers to the extent to whithe less powerful members of organizations
and institutionexpect and accefttat power is distributed unequally. High power distance
cultures(e.g., Russiajolerate inequalities and respect the social hierarchy; low power
distance cultures follow a more egalitarian philosophy when evaluatingesemtimomes
(e.g., Denmark). Bferences in the service qualiperception®f individuals fromhigh and
low powerdistance culturesre derivedrom their perceptions about the status and power of
the service provider. For instance, Tam et al. (2016) highlight that individaai$igh
power distance cultures are predisposed to accept the status differenesnlzesarvice
provider and themselves because they view the service provider as more doornzared
to themselves. Thigttitudestems from service providers’ possession of resources,
experience, and skillonthu and Yoo (1998gfer explicitly to airlines as an example of
that kind of power. In their study, they reptitat consumersankedlow on power distance
have higher overall qualitgxpectationgompared to consumers from countries #rat
ranked high othatdimension. Furrer, Liu, and Sudharshan (2000) also find that in higher
power distance countriesystomes are more likely to tolerate failures from the more
powerful service providers. Low power distanttures on the other hand, tend to
underestimate asymmetries in the power balance between the service provider and
themselves. Therefore, we expect passengers from high distance poweesdariie less
critical to airlines as they accept their authority and expertise, and we feartheldollowing

research hypothesis:

H1: PowerDistance has a positive effect on review valence.



Individualismspecifies a social framework where humans take care of themselves and
their families as opposed to collectivism where individuals promote tighttyfframeworks
and higher in-group integration in excharigetheir loyalty.Many studies havelentified
differences in service quality perceptions between individualists andtooles (e.qg.,

Maiyaki 2013; Sabiot@®rtiz, FriasJamilena, and Castafe@arcia 2016)In essence,
individualism is associated with higher service quality expectati@mstomers from
countries with high level of individualism (e.g., United Statgs)more likely to complain
about disconfirmations ithe perceived service qualifiiu, Furrer, and Sudharshan 2001;
Kim, Lee, and Mattila 2014)NVe expect that this behaviisralsoreflectedwhen individuals
evaluate the service quality of airline companidsisl we formulate #hfollowing research

hypothesis:

H2: Individualism has a negative effect on review valence.

Theuncertainty avoidancdimension measures individuals’ tolerance and comfort with
ambiguty. High uncertainty avoidance cultures (eBglgium)tend to have more stress and
anxiety compared to low uncertainty cultureg(,Sweden)Moreover, they takiewerrisks
and are more reluctamtith new technologies compared to their counterparts with low
uncertainty avoidance values. Extant studies tiradl online reviews may serve as a
mitigation instrument to reduce uncertainty in service encounters (FOi#s; Z. Liu and
Park 2015). With regards twltural values, there is evidence that in order to alleviate the
emotion of uncertainty and reduce post-purchase cognitive dissonance, individudiggfitom
uncertainty avoidance countries are more likely to praise good service duglgyovide
more critical feedback in casespoor service quality encounters compared to individuals
from low uncertainty avoidance countries (Groschl and Doherty 2006; Tseng 2017). Donthu

and Yoo (1998) posit that customers with higher uncertainty avoidaacayse of their risk



averse naturesearch more the attributes of the product and service, and therefore have higher
expectatios. Voss et al. (2004)soreport a negative relationship among customer

evaluations and uncertairdyoidanceAdditionally, Reimann, Linemann, and Chase (2008)
find that clients from countries with a higher degree of uncertainty avoidasbesar

satisfied than clients from lower uncertainty avoidance countries whers#rvice

expectations are not met as a result of service defdis isexplained by the narrowone of
tolerance of customers of countries with higher degree of uncertaintyaaceid

Consequentlywe fomulate the following hypothesis:

H3: Uncertainty Avoidanchas a negative effect on review valence.

Service quality perceptions are reported to differ betweasculine and feminine oriented
cultures Masculine oriented culturgs.g., Japamnjalue achieveent, success, and
materialism while éminine oriented ctures adhere to a lifestyle that favors quality of life
and interpersonal relatiorge.g., Norway). With respect to service evaluations, individuals
from high masculine cultures have a stronger motivation to provide feedback thamthose i
more feminine cultures because they want to express their experience with itteeteerv
others (Fang et al. 2013uch individuals are more likely to complain about poor service
quality than individuals from more feminine cultures because they are lassitaéservice
failures and they perceivithemselveso have the power to confront service providers for the
unsatisfactory experience or even terminate their future interactions with(r@nes, Fu
and Lehto 2014; Van Vaerenbergh et al. 20l)he specific context of airline passengers
Crotts and Erdmann (20069port that passengers from masculine societies are more likely to
report defector attitudes while passengers from feminine societies aréoyai® specific

airlines.As such, we expect that travelers from masculine oriented cultures approach the
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service evaluation process with a more critical perspediives, weexamine the following

hypothesis

H4: Masculinity has a negative effect on review valence.

Time orientation captures humans’ consideration of their future. Hofstede diskiag
between individuals that are willing to make sacrifices now for theg-termbenefit (a life
strategy coined ddong-termorientatior) and individuals who focus on achieving
immediate gratifications than waiting for lotgrm fulfillment (coined a$shortterm
orientatior?). Studies suggest that individuals from lotegm oriented culture@®.g., South
Korea)are less likely to provide negative feedback pertainiriggservice experience
compared to short-term oriented individuals (e.g., those from Argentie@guse they are
not willing to uphold the risk of compromising their lotegm relationships with the service
provider (Liu, Furrer, and Sudharshan 2001; Ryu and Moon 2009). Tonl@ry short-
term oriented individuals have higher expectations from service providers, andy,agreuc
expected to be more critic@lazaheri, Richard, and Laroche 20Meng and Mummalaneni
2011). In effect, long-term oriented individuals value loyalty with the servicegepvi
(Bartikowski, Walsh, and Beatty 2011; X. R. Li et al. 2011) and we expect this behaveor to

reflected in their online ratingghus, we hypothesize:

H5: Long-Term Orientation has a positive effect on revialence

A final inclusion to Hofstede’s cultural dimensionsridulgence Indulgence is
interpreted as the degree to which individuals can cothteal impulsesCustomers from
high scoring indulgence countrigsg., Mexico)actively follow their needs and desires
whilst customers frontow scoring indulgence countries tendvedue restrainfe.g., Estonia).

This behavior is also reflected in the use of online th@senableocial interaction.

11



Restraintoriented cultures exhibit a reluctance in using online social netwirishnan and
Lymm 2016; Stump and Gong 2017), which n@gattributed to their averseness to self
disclosure. Likewise, indulgence and restraint ase@ated withremotionalvalence.

Scholars report that indulgent cultures are happier than restraint onesak,ggaek, and
Cha 2014)with a more positive attitude as they are more optimistic and more likely to
remember positive emotions. Individuals from restrained societies on the other bdadsar
happy, less likely to remember positive emotions and more pessjhhidtdede, Hofstee,
and Minkov 2010). Consequently, either because of a more pdsiggative)stance in life,
or a highepossibility to recall the positivenegative)emotions from their experience or even
a more “open’(“closed) attitude to a servicproviderwe expect that this differencgalso
mirrored to the emotional valencetbkirreviews. Thus, we formulate the following

hypothesis:

H6: Indulgence has a positive effect on review valence.

Cultural norms influence both individuals’ expectations s perceptions of received
service qualityWeiermair 2000). The previous sections argue that cultural differences
between customers of service providers influence the degree of accumuiataedtsm with
service encounters artfthve an impact on evaluation ratings. Nevertheleséifenature
suggests that cultural differences between individuals and service provideatssmayg the
cause of service conflicts, which may be attributed to variations in their dyltoiessed
standards. Such conflicts are likely to be weaker wherctitares are similar than when
they are diverse (M. Li 2014). Scholangasurehe degree of dissiharities between
cultures with*cultural distance” (Ye, Zhang, and Yuen 2013; Cheok, Hede, and Watne
2015). In service encounteshere cultural distanas high individuals may perceive

mismatches inheir service expectations and actual service performance, ttatrdreted to
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the deficiency of theervice providers to account for various cultural standd@®che et

al. 2004; Paswan and Ganesh 2005)e8sentiaproxy of cultural difference is the
difference between individuals’ and service providers’ countries of origin. Bséde the
literature suggests that customers folae stronger loyalty ties towards service providers
from the same country of origin (Javalgi, Cutler, and Winans 2001; Thelen and Shapiro
2012). Thiss attributedto increaseadomfort perceptions during the service encounter
(Paswan and Ganesh 2005herefore, we expect that airline passengers will favor airlines
from countries with similar culturaharacteristicandwe propose tk following research

hypothesis:

H7: The cultural distance between passenger and airline’s country of origin has a
negativeeffect on review valence.

Data,Methodsand Results

Sample

We collectedeviewsfrom TripAdvisor, the most popular review aggregator which provides
booking services to all travel relatadtivities TripAdvisor adopts anixed model that allows

it to function as both aanline travel intermediargind review aggregator, with itatings

usedby hotels and restaurants worldwide as an indication of service qualityo Ehee t

lenient availabity of data content to researchers, TripAdvisor has been heavily used in the
literature of electronic wordf-mouth (e.g., see Crotts, Mason, and Davis 2009; Pearce and
Wu 2016). While TripAdvisor’'grimary offering to consumers comprisaggregatingatings

of hotels and restaurants, tt@mpanyhas recently launched a section where passengers
share and evaluate their flight experiences with a specific carnerefrom we gatheredill
publicly available reviewsintil 08/2017 comprising total of N= 557,208reviews In

addition to the review text, metadaiantainng information aboupassenger/reviewers’
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country of residence, flight date, name of air carrier, rauain clasgEconomy, Economy
Premium, Business Class, and First Qlamsdan overallratingfor the flight experiencén

an ordin&scale from 1 to  were also collectedtachratingis alsoaccompanied by an
optional ratinglaspect ratingor eightspecific aspects of tiféght experience namelyi)
Legroom, (ii) Seat Comfortij f Customer Serviciii ) Value for Money(iv) Cleanliness(v)
Checkin and Boarding (vi) Food and Beverage and (vii) Inflight Entertainmg&wi-Fi
Connectivity Unlike other review aggregators (e.g., Booking.com), TripAdvisor does not
aggregate the ratings givemindividualaspectgo formthe overall scoreThis allows us to
evaluate our theoretical model not only on the overall scoral®abn the individual ratings

given forvariousaspecs of the flight experience.
<INSERT TABLE 1 HERE>

Table 1 provides the description of the characteristics of our sant@&57,208reviews in
our dataseare writtenby 376,519assengerariginatingfrom 203 countriesnd territories
providing ratings for 48Qirlines registered it47 counties. Approximately half of the
reviews in our samplarein English (254,42¥with an average text length of 560 characters
Table 2provides a breakdown of the review valence in our sample by saspeetand

cabin classas well asadditional metadata availatfi@r each review. The average overall
rating for all reviews in our sampleasrelatively good ¥1=3.68, SD = 1.2%and not

substantially differentrom theratings given to the other aspects offlight experience

<INSERT TABLE 2HERE>
Dependent Variables and Controls

The dependent variable usedour model eview scorgis an ordinal Likertscalewith
values between 1 and 5 and capttinesoverallsatisfactiornof thepassengewith the service

he/she received by awrline during &light. Theindividual ratingsfor the variousaspects of
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the flightwere alsemployedas dependent variables to evaluate our theoretical madel
obtairedthe values for the Hofstede dimensions using passengers’ self-reported obuntry
origin. We also controlledor additional variableghatcould have an influence on the overall
ratingor on the rating of specificaspectsuch as cabin clastight distanceand reviewers
(passengers’) level of contribution to TripAdvis@abin class was coded as a categorical
variablewith four levels (Economy, Economy Premium, Business Class, and First Class).
Flight distancewas measured dlse geographical distanden kilometers)etweerthe
departure anthedestinatiorairportandwas estimated via the Haversine method using the
coordinates (latitude and longitude) obtained fl®oogle’s geolocation APFEinally,
reviewers’ level of contributiowas sourced by the review metadathich aredisplayed on

each review

Based on the work of Hofstede, Hofstede, and Minkov (201®xxamind the effect of
thesix cultural dimensions on passengers’ rainp this endye used orderetbgistic
regressioranalysiswith review rating as dependent variables corling for the variables
discussed previously. Consequently, our econometric specificatitimefieth reviewr{ that

belongs tahe rating categorg hadthe following form:

r{ = Bo + f1PowerDistance + B,Individualism + B;UncertaintyAvoidance

+ faMasculinity + PsLongTermOrientation + fgIndulgence

4
+ B7m z Cabin Class + PgFlightDistance + [oReviewerExpertise + €

m=1
TheEffect ofCultural Dimension®n Passengers’ Rating

Table3 reports the resudtof eachratingcategory Multicollinearity was evaluateébr all
models using the variance inflation factor aveknot found tocause ay concernn any of

our econoretric specification. The esultsreveala significantpositive effect of Power
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Distance(1=0.003, p<0.001), supporting H1. The direction and significance of this efect
found to besimilaracross all the servicategories/aspects thateevaluated in our model.
Our results suppaeti hypotheses H2 to H4evealinga significant negative effect for
Individualism 3,=-0.003, p<0.001), Uncertainty Avoidancg4=-0.001, p<0.001), and
Masculinity (34=-0.001, p<0.001) Similar effectsare alsaeportedor the individualservice
factors.Long Term Orientatiordisplays an opposite effect from the examined hypothesis
(H5) though ata lower significance levep¢=-0.001, p<0.05). We find a positive association
for most tangible aspects such as seating @eguebbm the relationship while forare
intangible aspectsuch as customer service am@akin, the direction is opposite. Thisin
line with the findings of Furrer, Liu, and Sudharshan (2000) who describe that itetomg-
orientedcultures reliability, responsiveness, aethpathy arextrenely importart while
tangibles are not seecessaryWith regards to H6, results show thia¢ effect ofindulgence
is not significant to the overall ratin@s=0.000, p>0.05),however it hag positive and
statistically significant effeadn most of the otheservice factorgapart fromfood andvalue

for moneycategories where the effastnot significant) Thus, Héwaspartially supported.

With regards to our control variabldmth flight distance and reviewer expertisela
positiveeffect. The effect of the former can atributed tahe factthatlong distancdlights
areusually performed by bigger aircrafdand provide more services to passengers. On the
other hand,aviewers that contribute lessToipAdvisorarelikely to be those that post for
retaliation to service failureg contrast to those that are more active contributors to the
platform. Lastly, we intuitively found cabin class upgrades to result in morvpasting

due to the upgrade in level of service.
<INSERT TABLE 3HERE>

<INSERT TABLE 4 HERE>
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Does the Cultural Distance between Passenger and Airline Influence the Rating

Behavior?

Hitherto, our resultsassessdthe effect of each Hofstede dimension on the overall rating as
well ason specificservice factors. Considering that Hofstede dimensions can also be used to
explain not only individual cultural traits but alsmssnationaldifferences, we extendexr
analysis orhow crossnational differencesnpactthe overall score and the operatibn
aspectgaptured by the rating$o testthis effectwe computedhe cultural distance using the

Kogut and Singh (1988prmulaas follows:

6

1 E (Dpi — Dm)2
Dist — ~pt  at/
LS ancepa 6 Vl-

n=1

, WwhereD,,; is thei-th Hofstede dimension for the country of the passepgy; is the value

for the same dimension for the country of the airbnandV; denotes the variance of that
dimensionTheeconometrianodelis estimatecs beforereplagng the individual Hofstede

dimensions with the computedlturaldistance.

The results reported in Table 4 display a strong negasiseciation with t overallscore
(6=-0.027, p<0.001)supporting H7However,the impact varies with the individusérvice
aspects. More specificallyhe relationshifs positive for legroom,esating andvalue for
money.However, grvice aspects that are more subjeatultural influence$rom the
country of origin of the carrier, such as the interaction with the personnel (eussomce
and deckin/boarding), andnflight entertainment receive a lower rating average when
thecultural distancéoetween the passgerand the carrieincreasesThe samgthough

insignificant direction couldeobserved fothefood category.
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The Effect of Cultural Dimensionsen thelnformational Contenof
Online Reviews

Passengersatings toa set of predefined service factprevide useful informatiofor
airline managerbutat the same timearrythe limitation that the preselection of these
categories constrathdr informatioral content. Othefactors that may please ioritate the
passengerthat arenot explicitly definedon theratingscalescannot be capturedeXtual
analysis allow us to overcome this limitation by exploring the informagilbcontent of the
review text Usingrecent advances in topic models explored howthe textal content ofa

review varieswith passengers’ cultural dimensions.

Topic modeling has gained attention in marketing, tourism, and hospitality tesearc
(Tirunillai and Tellis 2014; Guo, Barnes, and Jia 20 anmportantmethodologyfor
exploring customer provided textual information. In principle,dopodelingis a set of
unsupervisednachine learningechniques which setirganize textual cograin groups of
topicsevaluaing how specific groups of words appear together using both volume and
context as inputs. In our analysis, we consider recent advances in topic modeling and
specificallystructural topic model@Roberts et al. 2014; Roberts, Stewart, and Airoldi 2016).
Structural Topic Modéhg (STM) is a probabilistic topimodeling method where topic
coverage and word distribution are inferred udagesiartechniqueslt builds on
established probabilistic topic models such as Latent Dirichlet AllocétidA) (Blei, Ng,
and Jordan 2003) or Correlated Topic Model (Blei and Lafferty 2006) where documents
(which in aur case are the review textepresent a mixture of latent topensdeach of these

topicsis described by aord distribution.

An essentiadifference ofthe STM method compared to other topic modaish as. DA
or Correlated Topic Modeis that itallows the inclusion of documentetadatdor

covariates)This noveltyenablesus to connecadditional characteristiabouta document
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with adocuments’ degree of association with a t¢fpical prevalendeandthe degree of
association of a word withtopic (topical content), thuglaxingthe highly restrictive
assumption of exchangeability thafound in LDA. Exchangeability assumes that all authors
are equally likely to write a documenthile in STM the probability of topic prevalence
relates ® other covariates. In our casieis allonedus to conneatachHofstede dimension

with the topics derived from our analysis aedchuseful conclusions about the toptbat

are discussed more based on passengeitsiral traits.

We followedathreestepprocesdo perform our analysis throu@TM. First the text of
each review wapre-processedo create arappropriate corpus for analysiSecond, we fit an
STM model to identify the numbei topics that describe better the variability of toepus
and labeledhem accordinglyvith the help of expert&inally, we analyzd the effectof
Hofstede dimensions on tipeevalence of the topiabtained from our STM solutioWe

describe these stepsmore details ithe sections that follow
TextPreparation for Analysis

We constraineadur analysis only to reviews written in English since our topic model
approach works best with text corporahis languageFrom the total samplef N= 557,208
reviews Neng=254,424 reviews are in English and faime initial corpusthatwasused for

our analysis. We folloedthe text preprocessing workflow used in previous studies in the
literature (Tirunillai and Tdis 2014; Guo, Barnes, and Jia 2017) to prepare the text for our
analysis This includeda) word text tokenization(b) elimination of numbers, punctuation
marks (c) removal of language stop wordss{ing theSMART stopword list), aswell as
contextspecificstop wordssuch asiames of airlines and routesydwords with length under
a specific threshold (number of characters <3),(@hdlitering of the remaining words using
partof-speech (POSpggingto keeponly nounsas well asadverbs and adjectives (in order

to capture sentimentyor step (d) weised the Stanford NLparser After preprocessing, the
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remaining wordsverelemmatizedo groupwordswith the same root form arwde filtered
theterms keeping thoséhat appeareth at leastl% of the total reviews ourinitial corpus

(Neng. Thisproduced &etof Nsini=184,502 reviews which comprised our final corpus.
Estimating theNumber of Topics

Ourtopic solutionwasestimated in R using the sipackageFollowing Roberts, Stewart,

and Tingley (2017), ran an iterative process to select and evaluate the number of topics
using three criteria: (a) Heldout likelihoga measure on how the number of topics explains
the overall variability in our corpus), (b) Exclusivity of topic words to the topic and (c
Semantic coherence of the topic structuive. used the recommended approach of initializing
our estimation witlspectral decomposition in additionaseed vectqiK) of the candidate
number of topics rather than using Gibbs sampling on thehDst distribution (Lee and

Mimno 2014).Considering that the primary metdd associated with review text is its
numerical ratingwe usedhe overall score as the primary covartatestimate theéopic
solutionthatcontainedooth positive and negative aspeatshe same topim our final
model.We begarwith an initial number oKmin=8 topicsas a seeualuesince thigs the

number of rating aspects that grevided by TripAdvisopn its review interfaceand

evaluatd the heldout likelihood faa maximum oKma=40 topics in our sample.

The candidate topisolutions with the highest heldout likelihoagsthenevaluated
againsthe ratio oftheir semantic coherence and exclusividgmantic coherence is a
criterion developed by Mimno et al. (201hatincreases based on the frequency ef co
occurrence of the most probable womdgachtopic of the topic solution. On the other hand,
exclusivityconsiders the mutual appearance of the most probable words in more than one
topic and can be used évaluateoverall topic qualityfor each candidate mode\.

combination of these criter@n be captured through the FREX criterion (Roberts, Stewart,
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and Airoldi 2016)which considers a weighted harmonic meaawbrd’s rank in terms of

exclusivity and frequencipn a ktopic solutionas follows:

FREX —( - + __ >_1
o ™ ECDF (By.u/ Z?:l Bjun) ECDF(Bru)

, Wherek € K is thek-th topic,u is the word under consideratighis the word distribution

for this topic, andv a prior used to impose exclusivity (in our case it was equal to 0.7).

After considering the above criteriae selecteé K=20 topic solutiorto describe the
variability of our corpus given the relationship between heldout likelihood, semantic
coherencegand exclusivityThe final output compriseaf 184,502reviews and &13-word
dictionary.Forthe labeling of the topics, twexperts with experience in dealing wahline
customer servicevererecruited to evaluateach topic of the optimal topic solution and
assign a labeBoth experts agexlithatthe selectetbpic solution had a high degree of
coherence in terms of the top loading reviews and assigned mwcedigtable labels. Table
5 provideghe estimatedopic solution along with the wordgith the highest FREX score

and theassigned labels
<INSERT TABLE 5 HERE>

For each topicwe estimatd the expected proportion by averaging the loading of each
document on the topic solution over the total documents in the final corpus. As can be
observedn the third column ofrable 5, delays and stagifaiseare the topics with the highest
prevalenceOthersignificanttopicsreferto srvicefailurerecoveriesuch as refund after

flight is cancelled, customer service complaijrtsd critiques towards the staff.
Estimating the Effeaif Cultural Dimensions oReview Text

Having estimated our topmodel solutionye evaluatd the effect of each cultural
dimension on the prevalencetb&topics in our corpusto achieve thatve regresedthe
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topic proportions for the estimated topic solution with each oHtbfstedecultural

dimensions controllingt the same time for the review score alidhe controls used in our
previous specificationlhis allowed us to draw proportional odds from the conditional
expectation of topic prevalence given the metadata associated with this. leview case,

this corresponeldto the loading of a particular review on a topic using the differential effect

of its associated metadata (Hofstsd#imensions).
<INSERT FIGURE 1 HERE>

Figurel displays the expected change of topic proportions for low and high whleash
of the Hofstede dimensions, providimgerestingnsightsfor the cultural effects othe
review text In the continuum of the Power Distance dimensioas@agers from more power
distancesocieties are more critical to staff and mprene to complain abotlaggage fees,
delays and service recovery failures. As we approach the other expasaengers are more
willing to praise the statindthey arevery appreciativeof staff assistancand inflight
services such as food/beverage ameémtainment. A very similar pictuie observeat the
continuum of the Individualisraulturaldimension. On the other hand, Uncertainty
Avoidance, Indulgenceand Masculinity display smaller marginal effeotstopic prevalence
asthey liecloser to the dotted line which represents zero efféate specifically, ticketost
has the highest change (increase) in topic prevalence for UnceAaoitiance, alue for
money exhibits the highest change (decresendulgencewhile staff prase and staff
assistance havihe strongst effects forMasculinity.Finally, the effect oL.ong-Term
Orientation is quite strong and when movfragm shorttermto longtermoriented cultures,
passengs are more sensitive to cheak/boarding,price and value for money. Moving on
to the oppositextremefor this dimensionpassengers are more sensitive to extra fees and the

generabaggage policyf the carriers
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Cultural Bias Correction and its Effect on Airline Ranking

Ourresults reveal a robust influence of the cultural characteratit®th the numerical and
textual part of the reviesvConsidering that online revievgsemfrom an international pool
of reviewers with different cultural backgroundspsscultural differences may distort the
informationalcontent derived from online reviewsot accouning for this distortionmay
lead tomisinterpretationgspeciallyfor deducinggeneral conclusiaabout the quality of a
service providerin this sectionwe study the magnitude ofdhdistortionon the quality
overall ranking of airlines based on the provided review ratingsarticular, ve gaugd the
difference between the overall ranking of airlines between the raw and staedeatings
thatconsider the country-of-origin of the review&he overallstandardizedatisfaction of

the reviewelly) wasestimated as follows:

r; — mean(r,)

= dispersion(r,)

, Wherer; wasthe observed ratingverall score)f the reviewer whichwasstandardized
by the overall mean ardispersiorof all reviews(rc) submitted to TripAdvisor by reviewers
from the sameountry(within-country standardization). This approach is widely wgleen
dealng with crosscultural response bias@sischer 2004)To ensure the same level of
variationfor thewithin-country used sampleje used threshold considering ontgviews
submitted bypassengersoming from countriethat accountor at leas0.5% of our total
sample A secondiltering rule requird that airlines have at least 0.5% of total revieWss
resultedn a sample 087 internationahirlineswhich areused to rankhembased orthe
overall score and the standardized overall scboevaluatehe loss of information ithis
ranking due taultural influenceye employedKendall's tau rank correlation coefficietat
check the concordance among the ranking pairs. Our resdiltatel a strong(z=87%) and
significant(T = 946, p<0.000)koefficientof concordanceThisreveals a level of
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disagreemerguggestinghatwhenpassengers’ cultural traigge not taken into consideration,
this canlead to a distortion of the ranking informatiextractedrom the passengeeviews

Table6 shows the top twenty airlines rankedtbg overall scoreGolumn A and the
standardized overall scor€glumn B. Thedifferential effect ofthe dispersion in the ranking

of eachairline (A Rank is shown in the final column. We should note here that the results are

similar when we apply differersampling filtes orusethewhole sample.

<INSERT TABLE 6 HERE>

Conclusion, ImplicationsandLimitations

Summary o€ontribution

Our study contributes to the evgiewing stream of literature on online reviearsd
electronicword-of-mouth (Purnawirawan et al. 2015; Book, Tanford, and Chen 2016; Choi et
al. 2016; Phillips et al. 2017; Symitsi, Stamolampros, and Daskalakis 2018) by providing ne
insightsinto how cultural traits might affect evaluations in the contexintihe ratingsfor

service encounter8Vhile the majority of studiesm electronic worebf-mouth considere

case of product evaluations from a single country, our study of airline ratmgdgs an

analysis of reviews using a pool from international passengers examatings across

multiple countriesWe alsoexamine the existenad# sucheffectson postpurchase

evaluatiors and not on the selection process, which is the primary fo¢he ektant
literature.Although suich dynamicsnayexhibit a significant effect on the informatain

content of online reviewshey have remained rather unexplored

Ourfindings showthat there are variations in airline passengers’ perceived service
guality satisfaction based e differences in their inherent cultural values. These

differences are reflected not ordg the overall perceived satisfactioggardinghe service
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guality of an airline company, but also alhindividual aspects (e.gperceived satisfaction
from staff, food, seat comfort, cleanliness). Interestingly, our findatgggdocument a
negative association between the cultural distance of the passenger anththeairpany
and the accumulated perceived satisfaction from the service quality. Thissitmalie
passengers are more satisfied from airline companies that are more closaitesih
their cultural values. As such, this study cdnites to the literature that relates culture and
servicesatisfactionn the broader travel and hospitality context (Laroche et al. 2004;
Reisinger and Crotts 2010; M. Li 2014) and provides deeper insights on the specific
behavioral patterns exhibited by individuals from different cultures pavingdkéor the
development of atypical service quality profiles based on passengers’ loniteingations.
We summarize the theoretical and practical contributions of our study in theifgjlow

sections
Theoretical Implications

Our study provides further evidesito thebody ofliterature tackling the impact of cultural
traits on service evaluations in multiple service contgxty Groschl and Doherty 2006;
Torres, Fu, and Lehto 2014; Sabi@etiz, FriasJamilena, and Castafie@Garcia 2016;
Stamolampros and Korfiatis 2018; and many othétsyvever, we empirically demonstrate
that these associations may exhibit fluctuations when considagerdjscrete constituent
service quality features and the cultural distance between the passenger andlcthe ser
provider. Specifically, although extant studies have documented #uairaerpersonal
level, cultural dispositions may directly affect the extent to which individuals attrésutece
achievements (or failures) to the provider (Weiermair 2000; Laroche et al. 20ib4iale
similarities (or divergences) between individuals and service providerdleaata (or
reinforce) these perceptions of serwseisfaction dissatisfaction Notably, our analysis

showcases that cultural distance plays an important role in determining cassiatishot
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only to the overall service experience, but also to all individual service qualignsioms

that relate to interpersonal interactions (i.e., chackoarding, and customer service).

Moreover, this study providesnaore indepth understanding in explaining the effect of
cultural values on service evaluation by considering not only the numerical paiv(re
score) but alsthe textuakontent of online reviews. Such an approach has been overlooked
by exsting studies, which focus primarily dhe statisticaldependencbetween cultural
values and online ratings (Fang et al. 2013; Purnawirawan et al. 2015). Our methatlologic
stanceutilizes a novel text miningpproacho determine which service quality features are
evaluated more favorablyy each cultural dimension thus, enriching the coadsiral

research on services evaluation with an alternative approach
Managerial Implications

Our study hasignificant implications for practitioners in tl@iation and travel and
hospitality sector. Online reviews provide a valuable tooimanagerso efficiently explore
customer preferences as wellfias’ strengths andreaknesses in their service encounters.
From that perspective, using online reviews as a performance measuremennfariecbto
standard methods of measuring custopenceived service qualisuch aSERVQUAL
(Parasuraman, Zeithaml, and Berry 1985; 198Blinesare able t@xtract more context
specific and detailed information from much larger samjesn thoughradiional survey-
basedmethods (relying on questionnaiy@sovide a valid source of informatiotheycome

at a cost as they require time, careful sample selection procedures, and resolecaseéi
same time are usually constrained to a limited (though representatimégr of respondents.
At the same time review text could be used to extract factagstomer satisfaction that

may not be able to be measured through survey scales.
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Our analysis also exposes several dynamics that affect passengers’ perceited quali
related to airline services and more importantly the influence of culturatsagte
demonstratéhat the cultural background of passengersatsagnificantimpacton their
perceived expectations and overall satisfaction from the service enconnber cbntext of
anairline, operation managers need to collect upfront information about the culturalofalues
their customers, pinpoint whether there are differences or commonalities wirihénent
cultural values of the service provider, and determine when adaptation may bergdoessa
regional or global interpersonal service approachieis.passengedriven approach may
dictatethe design of a plethora of service interventions, such as tailored interpersonal
interactions and associated befane, and afteflight service offerings, adapted
communication/ marketing strategies, amtdsonalized features in the website of the airline,

including its central reservation system, based on passenger cultues/\differences.

Along with this line, our content analysis of prevalsatvice quality features per
cultural dimension may inform the development of cultural passenger clusteed,lnde
analysis suggests that passengers from high power and individualism cainériesiphasis
to intangible service quality traits, such as baggage policies and deldlespassengers
from mascline and long-term orientation countrigi’ge emphasis teervice quality traits
that relate to interpersonal interactions and overall value. Since the cultiiial &ra
passenger stems from the amalgamation of all individual cultural dimensions, idgrttiky
prevalentservice quality features per cultural dimension may be used by airlingerariar
further improving the respective service offerings per passengergatuluster.This kind
of information couldalso be usetbr airlines to exploreew markes. A first stepbefore any
expansion to new routes could be to understand what passengers in those markets value more

and evaluate the fitness of carrier's marketing mix based on these insights.
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Our findings also reveadistortion in the infomatioral content of online reviews as a
result of crossational differences. Firms, customeaisdpolicymakes should be cautious to
the interpretation of raw data deriving from online reviews as@n overall ratingor its
dispersion) can be exptad partially by different rating patterns. Therefore, in casa of
international pool of reviewerthe informatioml content should be weighted by appropriate
measureso eliminatesuch influences. Finally, review aggregators that accumulate opinions
from an international pool of reviewers should employ alternative measuresribater
crossnational differences in response pattdorgeveaing thetrue quality of a product or

service.
Limitations

Nonetheless, our study is not without limitationbjch aredirectly derived from the nature
of online reviewsSeveral biases have been established in the literaturé/aiM such as
self-selection(X. Li and Hitt 2008), andesponse biasd€giu, Zhang, and Paviou 2009).
Online reviews could bsubjectto manipulation(Choi et al. 2016). Nonetheless, primary
data offes the opportunity to elicit and contrdbr customerspersonalcharacteristics, which
aresparselyavailable on online review3hereforewe arenot able to control for several
demographics factors (such as sex, age, level of educatignSeiwond, our analysis is not
performed in the highest mictevel, (e.g., comparing the evaluation of different types of
customers within the same fligbt route), as we do not have enough observations for this
type of analysis. Howevelby controlling for cabin class and duration of the service
encounter (in the form of flight distance)e alleviate such concernghird, Hofstedés
dimensionsthat captureultural traits andhe cultural distanceith the service providegre
aggregate measwwgaVithin countryvariation existsand individual responses could be more
representative of the actuallture of a customdsee for example, Donthu and Yoo 1998).

Nonetheless, odargesamplesizeallows us to infer unbiased results as it can be assumed to

28



berepresentative of the whole population and not the result of outliers from the within-
country variationLast,our estimatedopic modelis restricted only taeviews that aren
English and do not considezviewswritten inother languages, thus excluding possible

influences from non-English speakers.

Overall, our study by simultaneously assessing the impact of culture on both thecnumeri
and the textual part of online reviews provides evidence about the influence iriaetnst
such as culture may moderate the criteria and the weights individuals use thdar
expectations and evaluations. Therefarestomers that rely on onlimeviews to make their
decisions should be cautious about the case that not all opinions expressechattlmieeir

personapreferences.
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Table 1. Sample characteristics

Variable

Total Number of Airlines

Total Number of Reviews

Total Number of Users

Total Number of CountriedReviewes)

Total Number of Countries (Airlines)

Number of reviews in English

Average Length of English Review Text (characte

489
557,208
376,519
203

147
254,424
560.27
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Table 2: Descriptive statistics

Ratings per Service Category M SD
Overall Score 3.68 1.29
SeatComfort 3.46 1.11
Customer 8rvice 3.75 1.34
Cleanliness 3.94 1.03
Food and Beverages 3.32 1.27
Legroom 3.45 1.14
Inflight Entertainment/ WA 3.01 1.47
Value for Money 3.66 1.23
Checkin and Boarding 3.81 1.25
Additional Variables M SD
Flight Distance (Kilometers) 4215.10 3784.09
Reviewer's Level of Contribution 3.83 1.88
Overall Score for Economy Class 3.64 1.29
Overall Score for Premium Economy 3.92 1.22
Overall Score for Business Class 3.98 1.21
Overall Score foFirst Class 4.00 1.26

Note: Rating scalesifor 1(minimumjto 5(maximumtarslevel of satisfaction.



Table 3: Results of ordered logistic regression for each aspect of the rating\sttotiee Hofstede dimensions controlling for flight distance, rewewe
expertise and cabin class upgrades.

(1) (2) ) (4) 5) (6) () (8) 9)
Power Distance 0.003" 0.008"  0.004° 0.007" 0.005”° 0.008" 0.003"  0.003" 0.004"

(0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)
Individualism -0.003" -0.00I" -0.000 -0.000 -0.003" -0.000 -0.007" -0.00I" 0.000

(0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)
Uncertainty Avoidance  -0.00I™ -0.005" -0.000 -0.003" -0.003" -0.008" -0.001" -0.003" -0.002™
(0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)
Masculinity -0.001" -0.003" -0.003" -0.002" -0.003" -0.002" 0.001 -0.001" -0.002"
(0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)
Long Term Qientation -0.001 0.003" -0.001™ 0.001" -0.001" 0.004" -0.005™ 0.001" -0.001™
(0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)

Indulgence 0.000 0.001" 0.002" 0.004™ -0.000 0.002" 0.005™ -0.000 0.002™
(0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)
Flight Distance 0.104" 0.114" 0.112" 0.123" 0.316" 0.137" 0.603" 0.053" 0.099"
(0.003) (0.003)  (0.003) (0.004) (0.004) (0.003) (0.003) (0.003) (0.004)
Reviewer Expertise 0.061" 0.026" 0.033" 0.002 0.009" 0.035" 0.049" 0.036" 0.016"
(0.002) (0.002)  (0.002) (0.002) (0.002) (0.002) (0.002)  (0.002) (0.002)
Premium Economy 0.416™ 0.881" 0.424" 0.437" 0.476" 1.175" 0.607" 0.069" 0.381"
(0.018) (0.019)  (0.019) (0.021) (0.021) (0.019) (0.019)  (0.019) (0.021)
Business Class 0.458" 1.4607 0.635" 0.644" 0.957" 1.939" 0.695" 0.160" 0.559"
(0.011) (0.012) (0.012) (0.014) (0.013) (0.013) (0.012)  (0.012) (0.014)
First Class 0.644™ 1.811" 0.874" 0.690" 1.105" 2.174" 1.141" 0.182" 0.824"
(0.024) (0.026)  (0.027) (0.029) (0.029) (0.027) (0.026)  (0.025) (0.030)
McFaden R 0.36 0.38 0.36 0.35 0.36 0.39 0.39 0.36 0.34
AIC 1042181 938963 952187 696674 763882 932399 907991 966501 748988
LL -521076 -469467 -476078 -348322 -381926 -466184 -453981 -483236 -374479
Observations 359,424 334,263 334,668 265,998 254,234 333,994 301,051 331,334 266,754

Note: Standard errors in parenthesip<0.05; " p<0.01; ™ p<0.001, Model specificationfor dependent variabl€1) Overall Score(2) Seat Comfort(3) Customer
Service (4) Cleanliness, (5) Food and Beverage, (6) Legroom, (7) Inflight entertainmerfi, {8) Value for Moneyand (9) Checkin and Boarding
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Table 4: Results of ordered logistic regression for each aspect of the rating scotleangthtural distance between the country of the reviewer and the
country of the airlineontrolling for flight distance, reviewer expertise and cabin class upgjrad

(1) 2 3 4 0 ©® (8) 9)

Cultural Distance -0.027" 0.013" -0.046™ -0.001 -0.001 0.016" -0.069" 0.081" -0.056"
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Flight Distance 0.044" 0.035" 0.080" 0.066" 0.261" 0.067" 0.579" -0.022" 0.072"
(0.003) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Reviewer Expertise 0.059" 0.023" 0.029" -0.003 0.007° 0.031" 0.048" 0.033" 0.012"
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Premium Economy 0.467" 0.980" 0.452" 0.507" 0.539" 1.286" 0.642" 0.152" 0.418"
(0.018) (0.019) (0.020) (0.022) (0.021) (0.019) (0.019) (0.019) (0.021)
Business Class 0.400" 1.409” 0.594" 0.597" 0.938" 1.900" 0.687" 0.102" 0.519"
(0.012) (0.013) (0.013) (0.015) (0.015) (0.014) (0.013) (0.013) (0.015)
First Class 0.508" 1.703" 0.792" 0.618" 1.008" 2.112" 1.089" 0.147" 0.797"
(0.025) (0.027) (0.028) (0.030) (0.029) (0.028) (0.027) (0.026) (0.031)
McFaden R 0.42 0.43 0.41 0.40 041 0.43 0.44 0.41 0.40
AlIC 961026 864056 878645 644736 703765 860972 833048 888949 692672
LL -480503 -432018-439313 -322358-351872 -43047€-416514 -444465 -346326
Observations 328,281 305,263305,618 243,539 232,060 305,026272,793 302,648 244,223

Note: Standard errors in parenthesis. *p<0.05; **p<0.01; ***p<0.001, Model specifications for dependeiable: (1) Overall Score, (2) Seat Comfort, (3) Customer Service,
(4) Cleanliness, (5) Food and Beverage, (6) Legroom, (7) Inflight entertainmer#ti/ &) Value for Money, and (9) Cheakand Boarding

38



Table5: Labels, distribution and FREX score for the top 7 keywords in the topitasol

# Topic Label Prop. (%) Top 7 FREX words
1 Delays 11.56 delay, minute, late, hour, due, connection,
departure
2 Staff (Praise) 9.24 friendly, helpful, professional, efficient, clean,
courteous, staff
3 Seating (Critique) 6.68 row, front, seat, uncomfortable, aisle, exit,
window
Value for Money 6.59 good, overall, value, food, perfect, money, bit
Traveler Experience 5.97 many, best, domestic, past, job, need, possible
Staff (Critique) 5.94 attendant, water, stewardess, old, steward,
terrible, passenger
7  Checkin/Boarding 5.91 check, luggage, hand, security, easy, queue,
allowance
Mode of Travel 5.82 trip, return, direct, stop, family, home, non
9 Inflight Entertainment 5.42 entertainment, movie, screen, inflight, selection,
average, quality
10 Service Failure/Response 5.22 phone, email, credit, call, agent, card, change
11 Staff Assistance 5.16 crew, cabin, holiday, special, child, nothing,
much
12 Ticket Cost 5.01 low, price, budget, cheap, cost, cheaper, fare
13 Food/Beverage 4.86 coffee, snack, meal, drink, sandwich, free, tea
14 Baggage Policy 3.46 bag, carry, charge, line, checked, fieamn
15 Business Class 3.03 flat, lounge, business, class, bed, sleep, access
16 Wi-Fi Connectivity 2.64 wifi, free, board, duty, app, hassle, access
17 Economy Premium 2.16 economy, premium, comfort, upgrade,
difference, section, worth
18 Legroom(Praise) 2.06 leg, plenty, extra, lot, comfortable, seating, bit
19 Legroom(Critique) 1.86 room, space, enough, tall, foot, amount, bit
20 Frequent Flyer 1.41 flyer, mile, world, member, traveller, point, part
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Table 6: The effect ofcultural differencesn the ranking of airlines based on online reviews.

Airline Raw RankA) Airline StandardizedRank(B' A Rank(A-B)
Azul 1 Emirates 1 31
Singapore Airlines 2 Southwest Airlines 2 -1
Emirates 3 Singapore Airlines 3 +2 1
Southwest Airlines 4 Azul 4 +2 1
Jet2.com 5 Jet2.com 5 0
Aeroflot 6 JetBlue 6 -6}
JetBlue 7 Qatar Airways 7 +11
Qatar Airways 8 Virgin Atlantic Airways 8 +11
Virgin Atlantic Airways 9 Turkish Airlines 9 +11
Turkish Airlines 10 Lufthansa 10 +11
Avianca 11 KLM 11 +3]
KLM 12 Aeroflot 12 +11
Lufthansa 13 Cathay Pacific 13 +31
Jet Airways 14 Avianca 14 -1
Cathay Pacific 15 Jet Airways 15 +21
LATAM Airlines 16 Qantas 16 31
Qantas 17 Delta Air Lines 17 +11
Delta Air Lines 18 Norwegian 18 +11
Norwegian 19 LATAM Airlines 19 +11
Aerolineas Argentinas 20 Transavia 20 >-1]
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Figure 1: Proportional odds on topic prevalence for each of the HofsteuendionsZero effects are marked with a dotted line. For each figapécs are

plotted across the continuum (low to higlfithe values of the respecti#ofstede dimension. Horizontal axis showsitiease (decrease) in topic prevalence
for the plotted topiper unit of each Hofstede dimension.
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Appendix: Top 10 countries in our dataset and their corresponding Hofstede values

Total Number of  Power Distance  Uncertainty Individualism Masculinity Long-Term Indulgence
Reviews Avoidance Orientation
UNITED STATES 70,054 40 46 91 62 26 68
UNITED 50,578 35 35 89 66 51 69
KINGDOM
ITALY 22,069 50 75 76 70 61 30
FRANCE 20,543 68 86 71 43 63 48
AUSTRALIA 19,890 36 51 90 61 21 71
BRAZIL 18,680 69 76 38 49 44 59
ARGENTINA 16,278 49 86 46 56 20 62
CANADA 14,903 39 48 80 52 36 68
GERMANY 12,222 35 65 67 66 83 40

SPAIN 11,399 57 86 51 42 48 44
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