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1 ABSTRACT

Social media are playing an increasingly importesie as information resource in tourism both for
customers (i.e. the tourists), who gather trustmorhformation supporting the choice of destinasi@nd
services from peers, and for businesses, whiclusarthe same information for improving their mairkgt
strategies. The use of social media data can dfeo mew opportunities for decision- support in fism
planning. With improved understanding of the mdiivas of tourists and tailoring tourism service glyp
decision making can be facilitated by emphasizimvgdtrengths of tourist destinations for past astérgial
visitors. However, this kind of information abowtists perceptions and opinions is not always gngp
analysed by planners. Understanding the user aetiieh, which depend on factors related to both the
location and the services that the local industoppse, may offers valuable information in touriglanning

at regional and local level.

In the light of the above premises, the goal ofshely presented in this paper is to propose ayiated
approach to investigate the relationships betweemnists satisfaction, destination resources andisiou
industry for supporting design and decision-makingregional tourism planning. The methodology
developed in the study includes data collectionmfrpopular tourism social media platforms (i.e.
Booking.com and TripAdvisor.com.com), and theiegnation with territorial and tourism data. SpatiaQ
statistical analysis technigues are then applieglitit insights from tourists perceptions on swescéactors
which may be used in decision-making and plannimgpert. The case study demonstrates the value of
social media data and computational social scigg®iques in tourism planning. The paper concludés

a critical discussion on the potential of usinghksaa approach in more general urban and regioaahpig
setting.

2 INTRODUCTION

This study focuses on tourism phenomenon, analyslagionship between demand, industry and location
identified as fundamental variables. The reseairols $o study tourist preferences on destinationtandsm
industry services as represented by review judgsnentlected by two major tourism social networks,
namely Tripadvisor.com and Booking.com. The ingggtons are carried on exploring the potential of
publically volunteered comments, for providing wusefnowledge about people preferences in space and
time. For research purposes, a traditional methud cbllecting information about such preferences,
performed via ad-hoc surveys can be expensiveiamadonsuming. For this reason this work presents a
alternative approach, by which tourist prefererfoesocation and services are discovered by pracgsnd
analysing publically available social media dathe Tpaper explores three questions related to teuris
preferences:

(1) Which are the most popular destinations?
(2) Why people chose those destinations?
(3) What attracts tourists attention and what dy @ppreciate/disregard?

The underlying assumption is that this kind of gtahd underlying methods and tolls can be used as
successfully in urban and regional planning asourist planning for in both cases they contributdake

into account a pluralist customer- (or citizensyiemted view on strategic development issues. Fioen
methodological perspective, the central challemg@answering the questions above is to manage the bi
amount of available data to discover useful knogéed

The method builds on a set of spatial analysissatistics techniques, useful in describing andaliging

the spatial distribution and detecting patterns &ottspots. In addiction textual analytics techesju
(Campagna et Al, 2013; Campagna, forthcoming), Hzeen applied in order to discover the knowledge
enclosed in the huge amount of qualitative sociedlim comments. The findings provide insights itite t
Sardinia tourism industry which could aid in thevelepment of new planning approaches. They alser aff
benchmark for future comparative trend analysis @inections for tourism policy design. After exainig
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the past studies on the travel consumers onlinalsoetworks and the most popular web sites, thmepa
focuses on the destination choices and judgmeptesented in numerical and linguistic terms. Théa,
research methodology and the early results of #se study are summarized and briefly discussed. The
paper concludes with the summary of findings andréusteps for extending the presented work.

3 DEVELOPMENTS IN TOURISM SOCIAL MEDIA

In the last decade the degree of interactivity staed by the Web 2.0 paradigm enhanced the rble o
Internet as information source, with a secondalg as opinion source (Grabner et Al, 2012). Tourisione

of the sectors which exploited the advantage ofatieances in ICT and in the development of online
communities. As a matter of facts, on the supplg $he tourism marketing (i.e. the way to promotaism
industry, the different destinations, or the holigzackages) have been totally transformed (Dipjtefe
2010). It is no surprise to observe that travel tism related topics are among the most pogafacs in
on-line social networks. (Baggio et Al, 2008). Luwkee, on the demand side, the travellers use tieenet to
obtain tourist information, to share their expecies) to estabilish relationships with people froaniaus
destinations or to purchase travel related products

According to Chung and Buhalis (2008) Internet sufspi) the pre-travel phase, where all the searah
bookings can take place online; ii) the in-traviege, through interactive forums and/or bloggingievbn
the road; and iii) the post-travel phase where [geoan share experiences, review hotels and ddetisa
and post photographs and videos from their tripm¢@dy, 2007). TripAdvisor and Booking.com are agon
the most popular platform of the latter kind, ahdyt play a significant role into the online tourismarket.
They represent an important marketing channel tiivavhich destinations and tourism enterprises eanh
and persuade potential visitors (Biassoulis, 200RJact travellers opinions and personal expessrizased
on reconstruction of their trips in turn server@®imation for others.

In case location is available all these type obiinfation, as all information derived from sociatwerk,
could be considered as Volunteer Geographic InfaomgVGl). The term VGI indicates the avalanche of
information which every second is shared on the wgbusers acting as sensors (Goodchild, 2007).
According to Sui and Goodchild (2011), more regetiie convergence of GIS and social media granyed b
interoperability of geo-web tools is further eniigdpthe possibility of sharing the knowledge nolyaabout

the Earth surface but also about all the socialcafttiral phenomena there happening. In facts,aaspgagna

et Al argue (2013), VGI may include both geographiformation collected by groups of people within
crowdsourcing initiatives and geo-tagged multimechélected for personal purposes by the Internetsus
and publicly shared through archives in the cloud.

4 DESTINATION CHOICES AND TOURISTS' PREFERENCES

Knowledge of consumer psychology is extremely inguar in determining the success of a destination
(Rodriguez del Bosque and San Martin, 2008). Ia #ginse, an exploration of psychological concapth s
as attitudes, decision-making processes, emot@pgerience and satisfaction is necessary for utadetisg
costumers choices and preferences in tourist destim According to Kuang Hsu et Al (2009) travel
motivation is a dynamic concept; it changes frora parson to another and from one destination tthano
Cooper (2009) pointed out that one popular typolmgyunderstanding travel motivation is the pusH pall
model by Crompton (1979). The push motivationssisful for explaining the desire for travel whilethull
motivations explains the actual choice of destomatiThe Crompton model identifies seven socio-
psychological (push) motivations (escape, self-@gtlon, relaxation, prestige, regression, kinship-
enhancement, and social interaction) and two @ll{gull) motivations (novelty and education). Aoding

to Crouch et Al (2004), consumers judgments depbasically on the strength of their beliefs or
expectations about the quality of various feataresttributes associated with services. Persomdiémnces,
like motivations, may be both intrinsic, reflectimdividual likes and dislikes, and extrinsic, acilly
conditioned. Each opinion strictly depends on wteridirect past experiences with other services of
analogous nature Kuang Hsu et Al (2009). BeniteAle(2007) argue that the “quality that consumers
perceive in a service is a function of the magrétadd direction of the gap between expected searnde
perceived service”. Judgments expressed by nunalbersasy to interpret, but linguistic informatismiore
difficult to measure through a mathematical funetid.inguistic information characterizes subjective
knowledge and are characterized by uncertaintyr@sipion and ambiguity (Benitez et Al, 2007).
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In the light of the above premises the next sectaports on the analysis from the spatial perspeaf
visitors perceptions of tourism businesses in ®&diThis approach requires to identify regionatqras
and key tourism areas, considering tourists prafeyg domain location and their connection. Thdyaisa
was developed thanks to the interpretation of 3$obadia Geographic Information (SMGI) with
authoritative geographic information (A-Gl) in Gé&vironment.

5 MULTIDIMENSIONAL ANALYSES OF TOURISM SOCIAL MEDIA1T NFORMATION

In order to understand the tourist preference dycsnm Sardinia, as expressed by SMGI, a two scales
approach was adopted. Firstly analyses at the mabgrale were carried on to describe touristsepeetes
spatial patterns and to identify location of intrehe latter may include clusters of positivenegative
preferences, or individual spots of interest. Tharthe local level (i.e. within the single clusterspot of
interest) further analysis were carried on aimihgraderstanding the possible reasons beneath trernsa
and singularities with the assumption that they imalp in explaining success or failure factors webards

to destination and services features. Both at ¢g@onal and the local levels, an investigation rodtivas
adopted including descriptive spatial analysis spatial statistics coupled with explanatory SMGalgges,
including Spatial-Temporal Textual analysis, whidn be defined as the textual analysis constraiyed
space and time boundaries (STTx; Campagna, fortimghm

Operationally the study was carried on accordingtite following workflow: i) Data collection and
geocoding: data were extracted by Booking.com ampA#@lvisor.com.com, geocoded and integrated in a
geodatabase for analyses; ii) Regional preferethpeamics analysis: data were analysed for all ¢élgeon at
the municipal unit of analysis with spatial anadysipatial statistics, and STTx in order to detciters and
hot/cold-spot; iii) Local preferences dynamics gsi: data were integrated with authoritative deden the
regional Spatial Data Infrastructure and othercadfiopen data sources in order to find explanabanys on
the preference dynamics and to get deeper insmhtthe relationships among tourist preferencesal loc
territorial features and quality of industry seesdn selected destinations. The last two steps waried on
iteratively on the relevant clusters and spotsidhé examples reported in the remainder of thiise

5.1 Data collection and geocoding

In the first step, of the study a database wastedeaxtracting data from TripAdvisor.com.com and
Booking.com in the period between May 2012 and M&¢3. Through these applications customers can
book, rank and review hotels, flights and restatsréor Tourism Services, TS). The focus of the geris to
filter content based on rankings that are derivethfother users ratings. Thus, rankings are syilit several
categories, such as value/price, rooms, locatitaantiness and sleep quality. Available rating gaties
however are determined by the type of reviewed .it€he reviews are enriched by the possibility td ad
multimedia elements or travel maps of previousstopto take part in discussion forums.

Thanks to the availability of the location of thengces they can thus be considered SMGI (Campagna,
forthcoming). Thus, the study required the adoptiba mixed methods approach, in which quantitatind
qualitative information were collected in a datab&s analyses. The quantitative information consehe
score of tourist evaluation criteria, while qudlita information includes customers textual degor
review. Concerning the quantitative analysis it udtilobe noted that in TripAdvisor.com a rating scale
consists of five ordinal values (or stars), randirmgn ‘terrible’ to ‘excellent’. A separate mandataverall
rating summarizes the total customer satisfactio®ooking.com a rating scale consist of numernictdger
ordinal values, ranging from 1 to 10 (i.e. the leighhe better). Beside quantitative assessmentpih
platforms, a text box records qualitative naturahguage reviews. The title is a concise short text
formulation of the assessment, while the comment itong text field. After the data collection, a
geodatabase was created including 992 Tourism bgddbervice (TLS) records extracted from
TripAdvisor.com and Booking.com (the same TLS frboth websites). The records provide TLS name,
category, location, and related quantitative sclhrehould be noted that the TLS category includasonly
hotels, but also other types of accommodation aagxhesort, bed&breakfast or agritourism. In order t
analyse spatially the location of the tourism basmpatterns in Sardinia, geocoding was performeth®
extracted addresses, providing the exact locafidihneotourism operators.

TLS were divided into 5 main categories: agritomgs(6%), bed and breakfast (15.7%), hotels (42%),
private accommodations (29%), residences and se60R% of total numbers of operators). the analiggi
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provinces revealed that the 3 provinces have erdesgeimportant tourist destinations in the tourists
perception: Olbia-Tempio (27,8%) Sassari (24%) @adgjliari (20,6%). Other 4 provinces (Nuoro 8,6%,
Oristano 7,3%, Ogliastra 5%; Carbonia-Iglesias 4%6&)well represented by tourism businesses; witiést
province of Medio Campidano is only representedhigy3% tourism businesses. In addition, analystbef
significance of tourist appreciation in the coasl & inner areas in Sardinia revealed that 92%woifism
reviews sample concern LTS (917) in the coastaasarevhile only less than 8% of popular tourism
businesses are found inland. Nevertheless, Nuatdviaadio Campidano Provinces together provide netabl
inland popular TLS with almost the 13% of the tatamber of reviewed tourism businesses. This maanme
that tourists visit these areas to discover apegsilar side of the island, which is characterizgdts nature,
cultural heritage and traditions.

5.2 Spatial analysis of ourism preferences

After the preliminary descriptive analyses of thefprences dataset, the second step of the metigydd

the application of spatial analyses of tourism @mfices to explore spatial patterns of positivétors

judgments at the regional level. The applicatiosmdtial analytical techniques allows the exploratf the

spatial dynamics of visitors perception and thelationships with different variables. For each Tib®

database includes a score record, which is theageesf six main attributes: 1) Location, whichésated to

the geographic position of the structure; 2) Sewjaeferring to all transport facilities, shoppargas, bars
and restaurants; 3) Price/quality ratio, refertimgtructure clearness, staff kindness and all ofpomforts

offered by the operators; 4) Staff (kindness); ®R cleanness (Cleaning); 6) Comfort, referringalio
facilities and services that hotels provide tortieeistomers.

It should be noted that the attributes Location 8advices are those which explain the territoaltéires of
the destination while the others express the perdeguality of the TLS supply.
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Figure 1 Areas characterized by positive prefereif€®P1): global (left), location (center) , andvéees (right).

Thus the data model allows the investigation of $patial patterns of both preferences on territ@ral
tourism industry features at the local level acrtdss all region. The following analyses show some
examples, which explains which are globally theofaite destinations and by the two perspective® Th
analysis starts by mapping the Tourist PositivefdPemces Incidence (TPPI, i.e. the ratio between th
positive scores and the TLS by municipality) indsaia. Figure 1 shows the distribution of the TRIEft).

The TPPI shows an overall high spatial concentnaitiothe North-East of Sardinia. The Costa Smeralda
district appears as the only area where the glthaism preferences fulfil overall visitors expeitas.
Looking at individual municipalities, the analysisows that Alghero is the one with the highest TirRIRd.
The other two municipalities with a high TPPI aragliari and Olbia. Also in Figure 1, two maps shibv
pattern of TPPI by destination territorial featu¢esntre) and by tourist industry services qudlitght).
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5.3 SMGI analysis at the local level

After the analysis of the tourism dynamics desctitiee preference patterns at the regional levaeitifyeng
clusters and spots of successful destinations #thodology adopted for this study shifted to thealscale

for further analyses aiming at finding explanatanswers for the phenomena under observation. Tifte sh
from the regional to the local scale is also cdrrim relying on spatial analysis and spatial diesis
techniques on an integrated SMGI/A-GI data datab&sean example case study for the sake of illtiaga

the methodology steps, the tourist destination tdhéro have been chosen as the regional analyses
demonstrated its highly successful performance. artayses at the local scale are intended to iigatst

the success factors within the single destinatiooriler to extract useful hints to be used forhfeirplanning

in the same or other destinations.

Alghero has been recognized as a best-selling ndgisth from different tourists typologies. Thusgth
following questions one should answer were Why isbsirinterest concentrates in Alghero? and What
exactly in the destination does attract the tosiggtention? In order to answer these questiomsmsuising

the review by neighbourhoods the analisys of pesfees spatial clusters reveals that the histotycceintre

of Alghero attracted the main attention of thetais, while the modern residential districts in theskirts,

in this case, represents a cold spot. This kinceséarch can be supported by the integration of ISiat
with other A-GI on demographic, land use, transgadilities or socio-economic data coming from the
regional SDI. In this sense, one interesting reseguestion is whether spatial statistic methods saas
regression analysis can be used to understand erhibi spatial interest of the participant is iafiaed by
environmental or socio-cultural variables. Thisgpresents the next future step in the extensiaheo$tudy.
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Figure 2 Significant patterns in Alghero (left)gtaloud for hot spots affected areas (top right) time series (bottom right)

Another effective way to investigate the why totidemonstrate to prefer certain areas or destimatiather
than other may be given by the STTx analysis o theiews. We want understand not only where lad a
what people think, analysing the reviews contetie &nalysis was carried out using the tourist contme
database, which collected data regarding tourist oggin, language used, time comment and theuadxt
judgment (positive and negative). For the overalid§ia more than 880.000 reviews were extractel in
different languages (Italian, Spanish, EnglishnEreand Portuguese).
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The textual analysis using Tag Cloud led to discdireowledge enclosed into this huge amount of text
comments. The Tag cloud is essentially a visuatesgmtation of labels (tag) or keywords contained i
different word strings. Generally, this representais presented with a weighted word list in alpétécal
order, where the larger font is attributed to thestrrepeated words (Kaser, 2007). In this exanffitpite 2,

left part), the most popular 20 words were extr@dclthe analysis reveals that the majority of thedsan

the posts refer to spatial or physical aspectslghéro, such as location, beach, town, and cityree@ther
frequent words are related to tourism structuresh s hotel, stuff, room and pool. Outcomes oftelxéual
analysis also indicate higher levels of satisfactigth location, facilities and services.

According to the results, the main reason for &igrto visit Alghero seems to be related to batimitural
attractions, which include natural sites, sucheshes, and the presence of a unique culturahberiThese
facts generate a positive tourism location imadackvare the most influential psychological factatgplay
when tourists decide where to travel. Results ald@ate a high level of satisfaction with the deastion
leisure sites, such as typical restaurants anctdygood. In addition, results expressed a higtellenf
satisfaction with the supply of accommodation, ttieanliness of structures and the kindness of the
employed stuff.

In order to identify other significant patternse thutcomes of the spatial distribution of touristnenents
analysis, have been further investigated usingtéingporal analysis. Figure 2 (bottom right) repdhte
tourists activity degree by month. The activityhigher in the beginning of the summer season, édpem

June and July. This is a very interesting time bigha to analyse and represents an addictional cftéipe
study.

6 DISCUSSIONS AND CONCLUSIONS

The results presented in this paper rely on tle Gutcome of an exploratory study to get insightwhat
kind of analysis may be carried on in order to attrfrom Social Media and Geographic Information
meaningful knowledge relevant for planning and sieci-making. The case study falls in the domain of
tourist planning which is closely related to urksnd regional planning. In fact, as the resultshig study
demonstrate, the success of tourist destinatiatiosely dependent not only by the quality of tharist
industry offer but also by the territorial setting the destinations, including the natural, cultaad the
physical character of the places, as well as itriseire and services. Further analyses are cilyrengoing

to extend this early framework and to earn deepgights on the one hand on the functioning of twari
preference dynamics, and on the other hand, framibathodology perspective, on the formalizatiora of
novel and robust integrated A-GI/SMGI analytics.

Still, this study gives empirical contributions tiwe evaluation of social media data using spatialyais
tools in tourism literature. The first one is reldtto the use of exploratory spatial analysis asethod to
visualize and interpret visitors perception basedres. The literature on tourism services distrdut
highlights several issues and debates, but oftersplatial dimensions of visitors subjective perioeptvas
omitted so far. In addition, the measure of thiatisph dimension and its representation may open new
opportunities for planners as well as new reseaheitienges, in order to use authoritative and sooeia

Gl for a pluralist and customer-oriented policy-mmakin tourism planning. Many of the assumptions an
findings can be anyway applied to the more genbedd of urban and regional analysis, design and
planning.

Additional analyses are currently under developnanting at understating possible the integratiohs o
SMGI with a more complex territorial model relyingn further official spatial data resources on
demographic, land use, transport facilities or a@gonomic data coming from regional SDI. In thiase,
one interesting research question which will beetbss whether spatial statistic methods such asiatp
regression analysis can be used to investigatetitptarely how the spatial interest of the partep is
influenced by environmental or socio-cultural vhales.
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