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Abstract. The paper reviews applications of data
mining in academic papers dealing with tourism
industry, both from demand and supply side.. Web
of science, SCOPUS, and in particular key tourism
journals published in 1995 – 2013 period have been
searched with the usage of appropriate keywords.
Literature searches revealed 88 papers that present
applications of data mining in tourism. Keyword and
conceptual network analysis were conducted with
the usage of Wordle and LaNet-vi tools. Papers from
tourism related journals and ICT related journals were
analysed separately. In order to detect historic trends,
analysis was conducted separately for the two periods
before 2005, and since 2006. The conclusion of the
paper is that tourism steps on a path to evolve to being
both people-driven and data-driven, thus utilizing
data mining approach as leverage towards increased
competitiveness and profitability.

Keywords. data mining, tourism, keywords, concep-
tual network, review

1 Introduction

Data mining emerged in the 80’s from the fields of ma-
chine learning, statistics, and databases, and has even-
tually taken place as one of the most important tools to
get additional value from information gathered in orga-
nizational databases [1]. Its application is large and it
usually results in specific knowledge that is a basis for
action. Examples are segmentation, lifetime value, and
credit scoring and churn prediction. Data mining in
most cases explores data generated transactions, such
as sales transactions, web logs, and process generated
transactions by the use of machine learning and statis-
tical techniques [3].

Modern technology has had a great impact to
tourism since the 90s, when Internet technologies be-
came the most dominant communication channel [2].

Changes occurred both on the demand and the sup-
ply side. Tourists’ expectations are related not only to
tourism services, but also to technology. Tourists ex-
pect that tourism companies actively implement mod-
ern technologies as the part of the value chain. Mod-
ern trends and technologies generated a whole set of
new tools, such as recommendation systems [5]. In
addition, new technologies help tourism companies to
establish one-to-one connection with tourists, thus in-
creasing the customer loyalty [8].

The number of reviewed papers has investigated the
usage of modern technologies in tourism, but to our
knowledge, attempts to review data mining and tourism
are rare. The goal of this paper is therefore to review
data mining applications in tourism based on the key-
words analysis.

2 Methodology

The following steps were performed in order to col-
lect literature that investigates applications of data min-
ing in tourism. First, Scopus and Web of Science
databases were searched with the use of following key-
words: data mining, knowledge discovery in databases,
tourism, tourist, destination, travel and hotel. Since
words tourism and tourist, have many derivatives, a
lemmatization feature of Web of Science was turned-
on in order to include similar words. We set the time
frame to the period from 1995 to 2013. In addition,
tourism journals included in Web of Science and Sco-
pus were also searched with the usage of the above key-
words. We limited the search to peer-reviewed journals
only. Just few articles that contain the above keywords
were found that actually do not tackle the issue of the
paper, and were therefore excluded from the analysis.
Based on such approach, we found 88 papers in jour-
nals indexed in Web of Science and/or Scopus that deal
with data mining applications in tourism.

In order to conduct keyword and conceptual network
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analysis, we used Wordle1 and LaNet-vi2 tools. The
three goals of the research were set: (i) to detect main
concepts in tourism data mining applications, (ii) to de-
tect historic trends, (iii) to detect differences between
ICT and tourism related journals. Keywords were first
analysed with the usage of conceptual network visual-
ization using LaNet-vi. Then, keyword analysis was
conducted for the two periods (before 2005, and since
2006) and for the two groups of journals (ICT and
tourism related).

3 Results
The obtained results are summarized in the following
two subsections.

3.1 Conceptual network visualization
In order to gain insight into the mutual interconnec-
tion between the various keywords in papers that in-
vestigate data mining applications in tourism, we con-
structed a conceptual network based on co-affiliation;
e. g. two keywords are connected if they are used in the
same article which is similar to the approaches given
in [4,6,7]. The conceptual network has been visualized
using LaNet-vi and is shown on Figure 1.

The size of the node (shown on the left node size
scale on the image) visualizes the number of connec-
tions a node has, whilst the colour of the node depicts
its interconnection with other nodes in the same core
(depicted in the right scale of node colours in the im-
age).

As can be seen on the image there are 6 cores rep-
resenting each a certain area of mainstream research as
well as an outer sparsely connected residue represent-
ing non-mainstream areas of research. The six cores,
from inside to outside, can be recognized as: (i) data
mining and forecasting; (ii) machine learning and per-
sonalization; (iii) tourism management; (iv) tourism
systems (recommendation systems, geographic infor-
mation systems, mobile systems etc.); (v) segmenta-
tion, and (vi) advanced techniques (support vector re-
gression, multi agent systems, particle swarm opti-
mization etc.).

3.2 Keyword analysis
In the following part of the paper we present four key-
word visualizations in order to gather better insight
into the matter. With the use of Wordle as a visual-
ization tool four visualizations were created: (i) key-
words visualization of papers published prior to and
including 2005; (ii) keywords visualization of papers
published since 2006; (iii) keywords visualization of
papers published in ICT related publications, and (iv)

1http://www.wordle.net/
2http://lanet-vi.soic.indiana.edu/

keywords visualization of papers published in tourism
related publications.

The first visualization is depicted in Figure 2. From
the image one can conclude that the most important
keywords in papers published prior to 2005 were:
tourism, segmentation, neural, information, mining,
marketing, networks and forecasting.

Figure 2: Visualization of keywords until 2005

Figure 3 depicts the visualization of keywords in pa-
pers published since 2006. The most important key-
words here were: tourism, segmentation, analysis, sys-
tems, data, mining, fuzzy, forecasting, travel, and rec-
ommender.

Figure 3: Visualization of keywords since 2006

Figure 4: Visualization of keywords in ICT related
publications

These two depictions allow us to conclude that there
was a shift in research in the observed intervals regard-
ing to technology. Whilst in the former neural networks
seem to be the important mainstream approach, in the
latter approaches and recommender systems seem to be
a surface. In both intervals tourism, data/information
mining, forecasting and segmentation play an impor-
tant role.
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Figure 1: Conceptual network visualization

Figure 4 depicts the visualization of keywords in
ICT related publications. Most important keywords
include: systems, tourism, recommender, data, and
fuzzy.

The visualization of keywords in tourism related
publications on the other hand is quite different (Figure
5). Here the most important keywords include: seg-
mentation, analysis, mining, tourism, and data.

Figure 5: Visualization of keywords in tourism related
publications

When compared it becomes obvious that ICT re-
lated publications are especially focused on various
types of (software) systems and their implementation
while tourism related publications are more interested
in analysis of actual data.

4 Discussion and conclusion
In order to get insights in applications of data mining in
tourism we have conducted a thorough literature search
with the selected keywords related to both research ar-
eas. After careful investigation, 88 peer-reviewed ar-
ticles were selected and analysed applying the method
of conceptual networks and keyword analysis. The fol-
lowing results emerged. First, six core areas of data
mining applications in tourism were detected by the
use of conceptual networks. These fields cover ap-
plications of data mining in forecasting, personaliza-
tion, tourism management, tourism systems (such as
recommendation systems), and machine learning tech-
niques such as support vector regression, multi agent
systems, particle swarm optimization etc. Second, key-
word analysis comparing the two time periods (1995
to 2005 vs. 2006 to 2013) was conducted. The first
period revealed keywords oriented towards specific ap-
plications, such as segmentation, forecasting, and mar-
keting. The second one revealed keywords oriented to-
wards more advanced systems and technologies, such
as recommender and fuzzy, although segmentation and
forecasting still remained highly pondered. As ex-
pected, papers from tourism journals were more prac-
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tically oriented, while papers from ICT journals were
more technically oriented.

Our research opens an interesting area of data min-
ing applications in tourism with keywords analysis
based on the investigation of Web of Science and Sco-
pus journal articles. However, this also generates the
limitations of our study. First, more elaborate analysis
with the in-depth analysis of the articles should be con-
ducted in order to get more insight into what decisions
in tourism are being driven by the use of data mining,
and what methodology, sample and time are being used
in the process. In addition, usage of additional sources
such as case study reports and papers from highly re-
spected, practically oriented conferences, should also
be considered as candidates for future studies.
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Analysis of the Social and Conceptual Networks of
CECIIS 2005 – 2010. Central European Conference
on Information and Intelligent Systems, Varaždin,
259-264, 2011.

[8] Sharma, S.; Goyal, D.P.; Mittal, R.K. Data mining
research for customer relationship management sys-
tems: a framework and analysis, International Jour-
nal of Business Information Systems, 3(5):549–565,
2008.

Appendix – List of reviewed papers
[1] Alptekin, G, Büyüközkan, G. An integrated case-

based reasoning and MCDM system for Web based
tourism destination planning. Expert Systems with
Applications, 38(3):2125-2132, 2011.

[2] Ardissono, L; Goy. A; Petrone G; Signan, M;
Torasso, P. Intrigue: Personalized recommendation
of tourism attractions for desktiop and handset de-
vices. Applied Artificial Intelligence, 17(8-9): 687-
714, 2003.

[3] Arimond, G; Elfessi, A. A clustering method for
categorical data in tourism market segmentation re-
search. Journal of Travel Research, 39(4): 391-397,
2001.

[4] Assaker, G; Hallak, R. European travelers’ re-
turn likelihood and satisfaction with Mediter-
ranean sun-and-sand destinations A Chi-square
Automatic Identification Detector-based segmen-
tation approach. Journal of Vacation Marketing,
18(2):105-120, 2012.

[5] Bloom, JZ. MARKET SEGMENTATION: A Neu-
ral Network Application. Annals of Tourism Re-
search, 32(1):93-111, 2005.

[6] Bloom, JZ. Tourist market segmentation with lin-
ear and non-linear techniques. Tourism Manage-
ment, 25(6):723-733, 2004.

[7] Burger, CJSC; Dohnal, M; Kathrada, M; Law,
R. A practitioners guide to time-series methods
for tourism demand forecasting — a case study
of Durban, South Africa. Tourism Management,
22(4):403-409, 2001.

[8] Bustos, F; López, J; Julián, V; Rebollo, M. STRS:
Social Network Based Recommender System for
Tourism Enhanced with Trust. Advances in Soft
Computing, 50:71-79, 2009.

[9] Büyüközkan, G; Ergün, B. Intelligent system ap-
plications in electronic tourism. Expert Systems
with Applications, 38(6):6586-6598, 2011.

[10] Byrd, ET; Gustke, L. Using decision trees to iden-
tify tourism stakeholders. Journal of Place Manage-
ment and Development, 4(2):148 – 168, 2011.

[11] Chao-Hung Wang, Li-Chang Hsu, Constructing
and applying an improved fuzzy time series model:
Taking the tourism industry for example, Expert
Systems with Applications, 34(4):2732-2738, 2008.

[12] Chen, JS. Market segmentation by tourists’ senti-
ments. Annals of Tourism Research, 30(1):178-193,
2003.

[13] Chen, KY. Combining linear and nonlinear model
in forecasting tourism demand. Expert Systems with
Applications, 38(8):10368-10376, 2011.

Central European Conference on Information and Intelligent Systems____________________________________________________________________________________________________Page 29 of 296

 
Varaždin, Croatia
____________________________________________________________________________________________________ 

Faculty of Organization and Informatics
 

September 18-20, 2013



[14] Chen, M-S; Ying, L-C; Pan, M-C. Forecasting
tourist arrivals by using the adaptive network-based
fuzzy inference system. Expert Systems with Appli-
cations, 37(2):1185-1191, 2010.

[15] Chiang, WY. Applying a New Model of Customer
Value on International Air Passengers’ Market in
Taiwan. International Journal of Tourism Research,
14:116-123, 2012.

[16] D’Urso, P; De Giovanni, L; Disegna, M; Massari,
R. Bagged Clustering and its application to tourism
market segmentation. Expert Systems with Applica-
tions, Available online 15 March 2013.

[17] da Fontoura Costa, L; Baggio, R. The web of con-
nections between tourism companies: Structure and
dynamics. Physica A: Statistical Mechanics and its
Applications, 388(19):4286-4296, 2009.

[18] Delen, D; Sirakaya, E. Determining the efficacy
of data mining methods in predicting gaming ballot
outcomes. Journal of Hospitality and Tourism Re-
serach, 30(3):313-332, 2006.

[19] Dolnicar, S; Kaiser, S; Lazarevski, K; Leisch,
F. Overcoming Data Dimensionality Problems in
Market Segmentation. Journal of Travel Research,
51(1):41-49, 2012.

[20] Emrich, A; Chapko, A; Werth, D. Context-aware
recommendations on mobile services: the m:Ciudad
approach. Lecture Notes in Computer Science, 107-
120, 2009.

[21] Garcia, I; Sebastia, L; Onaindia, E. On the de-
sign of individual and group recommender sys-
tems for tourism. Expert Systems with Applications,
38(6):7683-7692, 2011.

[22] Garcia, I; Sebastia, L; Onaindia, E; Guzman, C. A
Group Recommender System for Tourist Activities.
Lecture Notes in Computer Science 56:26-37, 2009.

[23] García-Crespo, A; López-Cuadrado, JL; Colomo-
Palacios, R; González-Carrasco, I; Ruiz-Mezcua,
B. Sem-Fit: A semantic based expert system to
provide recommendations in the tourism domain.
Expert Systems with Applications, 38(10):13310-
13319, 2011.

[24] Gavalas, D; Kenteris, M. A web-based pervasive
recommendation system for mobile tourist guides.
Personal Ubiquitous Computing, 15:759-770, 2011.

[25] Golmohammadi, A; Ghareneh, NS; Keramati, A;
Jahandideh, B. Importance analysis of travel at-
tributes using a rough set-based neural network: The
case of Iranian tourism industry, Journal of Hos-
pitality and Tourism Technology, 2(2):155 – 171,
2011.

[26] Grigolon, A; Kemperman, A; Timmermans, H.
Exploring interdependencies in students’ vacation
portfolios using association rules. European Journal
of Tourism Research, 5(2):93-105, 2012.

[27] Gürbüz, F; Özbakir, L; Yapici, H. Data mining
and preprocessing application on component reports
of an airline company in Turkey. Expert Systems
with Applications, 38(6):6618-6626, 2011.

[28] Ha, SH; Park, SC. Application of data min-
ing tools to hotel data mart on the Intranet for
database marketing. Expert Systems with Applica-
tions, 15(1):1-31, 1998,

[29] Hadavandi, E; Ghanbari, A; Shahanaghi, K;
Abbasian-Naghneh, S. Tourist arrival forecasting by
evolutionary fuzzy systems. Tourism Management,
32(5):1196-1203, 2011.

[30] Hong, W-C. An Improved Neural Network Model
in Forecasting Arrivals. Annals of Tourism Re-
search, 32(4):1138-1141, 2005.

[31] Hoontrakul, P; Sahadev, S. Application of data
mining techniques in the on-line travel industry: A
case study from Thailand. Marketing Intelligence &
Planning, 26(1):60-76, 2008.

[32] Hsu, CHC; Kang, SK. CHAID-based segmenta-
tion: international visitors’ trip characteristics and
perceptions. Journal of travel research, 46(2): 207-
216, 2008.

[33] Hsu, C-I; Shih, M-L; Huang, B-W; Lin, B-Y; Lin,
C-N. Predicting tourism loyalty using an integrated
Bayesian network mechanism. Expert Systems with
Applications, 36(9):11760-11763, 2009.

[34] Hsu, F-M; Lin, Y-T; Ho, T-K. Design and im-
plementation of an intelligent recommendation sys-
tem for tourist attractions: The integration of EBM
model, Bayesian network and Google Maps. Expert
Systems with Applications, 39(3):3257-3264, 2012.

[35] Huang, Y; Bian, L. A Bayesian network and an-
alytic hierarchy process based personalized recom-
mendations for tourist attractions over the Internet.
Expert Systems with Applications, 36(1):933-943,
2009.

[36] Hwang, J, Zhao, J. Factors influencing customer
satisfaction or dissatisfaction in the restaurant busi-
ness using AnswerTree methodology. Journal of
quality assurance in hospitality & tourism, 11(2):
93-110, 2010.

[37] Kang, SK; Hsu, CHC; Wolfe, K. Family Traveler
Segmentation by Vacation Decision-Making Pat-
terns. Journal of Hospitality & Tourism Research,
27(4):448-469, 2003.

Central European Conference on Information and Intelligent Systems____________________________________________________________________________________________________Page 30 of 296

 
Varaždin, Croatia
____________________________________________________________________________________________________ 

Faculty of Organization and Informatics
 

September 18-20, 2013



[38] Kardaras, DK; Karakostas, B; Mamakou, XJ.
Content presentation personalisation and media
adaptation in tourism web sites using Fuzzy Delphi
Method and Fuzzy Cognitive Maps. Expert Systems
with Applications, 40(6):2331-2342, 2013.

[39] Kisilevich, S; Keim, K; Rokach, L. A GIS-based
decision support system for hotel room rate es-
timation and temporal price prediction: The ho-
tel brokers’ context. Decision Support Systems,
54(2):1119-1133, 2013.

[40] Kuo, RJ; Akbaria, K; Subroto, B. Application of
particle swarm optimization and perceptual map to
tourist market segmentation. Expert Systems with
Applications, 39(10):8726-8735, 2012.

[41] Lau K-N; Lee K-H; Ho Y. Text mining for the
hotel industry. Cornell Hotel & Restaurant Admin-
istration Quarterly, 46(3):345-363, 2005.

[42] Law, R. Back-propagation learning in im-
proving the accuracy of neural network-based
tourism demand forecasting. Tourism Management,
21(4):331-340, 2000.

[43] Law, R.; Bauer, T; Weber, K; Tse, T. Towards a
Rough Classification of Business Travelers. Lecture
Notes in Computer Science, 4093:135-142, 2006.

[44] Law, R; Rong, R; Vu, HQ; Li, G; Lee, HA.
Identifying changes and trends in Hong Kong out-
bound tourism. Tourism Management, 32(5):1106-
1114, 2011.

[45] Leung, R; Law, R. Analyzing a Hotel Web-
site’s Access Paths. Information and Communica-
tion Technologies in Tourism, 2008:255-266, 2008.

[46] Leung, R; Rong, J; Li, G. An Analysis on Hu-
man Personality and Hotel Web Design: a Kohonen
Network Approach. ENTER:573-585, 2011.

[47] Li, G., Law, R., Wang, J. Analyzing International
Travelers’ Profile with Self-Organizing Maps. Jour-
nal of Travel & Tourism Marketing, 27(2):113-131,
2010.

[48] Li, G; Law, R; Vu, HQ; Rong, J. Discovering the
hotel selection preferences of Hong Kong inbound
travelers using the Choquet Integral, Tourism man-
agement, 36:321-330, 2013.

[49] Liao, SH; Chen, JY; Deng, MY. Mining customer
knowledge for tourism new product development
and customer relationship management. Expert Sys-
tems with Applications, 37(6):4212-4223, 2010.

[50] Lin, C-S; Lee, C; Chen, W-Y. An expert sys-
tem approach to assess service performance of travel
intermediary. Expert Systems with Applications,
36(2):2987-2996, 2009.

[51] Lin, C-T; Juan, P-J. Developing a hierarchy re-
lation with an expert decision analysis process for
selecting the optimal resort type for a Taiwanese in-
ternational resort park. Expert Systems with Appli-
cations, 36(2):1706-1719, 2009.

[52] Linaza, MT; Agirregoikoa, A; Garcia, G; Tor-
res, JI; Aranburu, K. Image-based Travel Rec-
ommender System for small tourist destinations.
Information and Communication Technologies in
Tourism, 2011:1-12, 2011.

[53] Liu, L; Bhattacharyya, S; Sclove, SL; Chen, R;
Lattyak, WJ. Data mining on time series: an illustra-
tion using fast-food restaurant franchise dana. Com-
putational Statistics & Data Analysis, 37(4):455-
476, 2001.

[54] Loh, S; Lorenzi, F; Saldaña, R; Licthnow, D. A
tourism recommender system based on collabora-
tion and text analysis. Information Technology and
Tourism, 6(3):157-165, 2003.

[55] Lorenzi, F; Bazzan, ALC; Abel, M; Ricci, F. Im-
proving recommendations through an assumption-
based multiagent approach: An application in the
tourism domain. Expert Systems with Applications,
38(12): 14703-14714, 2011.

[56] Low, BT; Cheng, CH; Wong, KF; Motwani, J. An
expert advisory system for the tourism industry. Ex-
pert Systems with Applications, 11(1):65-77, 1996.

[57] Luberg, A; Järv, P; Tammet, T. Information
Extraction for a Tourist Recommender System.
Information and Communication Technologies in
Tourism, 2012:332-343, 2012.

[58] Lucas, JP; Luz, N; Moreno, MN; Anacleto, R;
Almeida, A; Constantino Martins, F. A hybrid rec-
ommendation approach for a tourism system. Expert
Systems with Applications, 40(9):3532-3550, 2013.

[59] Magnini V; Honeycutt ED; Hodge SK. Data
mining for hotel firms: use and limitations. Cor-
nell Hotel & Restaurant Administration Quarterly,
44(2):94-105, 2003.

[60] Min, H; Min, H; Eman, A. A data mining ap-
proach to developing the profiles of hotel customers.
International Journal of Contemporary Hospitality
Management, 14(6):274-285, 2002.

[61] Montejo-Ráez, A; Perea-Ortega, JM; García-
Cumbreras, MA; Martínez-Santiago, F. Otiŭm: A
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