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Abstract

In recent years, Sina Weibo, a Twitter-like social network service in China, has attracted attention from scholars
in the domain of information systems, as the spread and influence of users’ opinions are increasingly important,
particularly in the tourism industry. This study examined the behaviors of Chinese tourists in Switzerland by
adopting a semantic-based linked data methodology. A total of 103,778 Weibo messages shared with Swiss
locations were collected between January 2013 and April 2015. We addressed questions about Chinese travelers’
profiles, trends in keywords, and differences between first time and repeat visitors. Moreover, we implemented a
semantic search engine by employing linked data technologies to provide useful information about Chinese
tourists in Switzerland, both for the tourism industry and individual tourists.
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1. Introduction

In the past decade, with the popularity of online social networking services (SNS), such as TripAdvisor,
Facebook, and Weibo, more and more data have become available to the tourism industry, as people tend to
leave different digital traces on their social networks when travelling. However, tourism-related big datasets
often originate from various sources and are difficult to compare. To overcome these problems, big data mining
including that of semantic web-based linked data, has been developed to support the intelligent integration of
tourism data. As a method to connect related data on the web, linked data are important in improving the quality
of natural language processing (NLP), such as users’ opinions found on social media platforms. By evaluating
and analyzing large amounts of data on travelers’ opinions of hotels, restaurants, destinations, and so forth, the
results can deliver more consistent business insights, and can be a source of innovation for the tourism industry
and related scientific research (Fuchs et al. 2014; Xiang et al. 2015). Nevertheless, to date, only a small number
of related studies on this subject has been published in the tourism literature (Francalanci and Hussain 2016;
Garcia-Crespo et al. 2011).

China, with its double-digit growth in expenditures every year since 2004, leaped to first place in international
tourism expenditures in 2012. In 2015, it consolidated its position as the number one tourism source market in
the world, spending US $165 billion on international tourism, a 28% growth rate from 2014. Switzerland, as one
of the most desirable European destinations for Chinese tourists, has been a strong and consistent growth market
during past years. Taking advantage of increasingly fewer restrictions on travel visas, as well as an appreciating
currency, Chinese consumers will continue to make significant contributions to the Swiss economy (Switzerland
Tourism, 2013). A better understanding of Chinese consumers is therefore essential to successful business
practices. Chinese tourists today increasingly want to travel to foreign countries by themselves or in small groups
of friends. In deciding their destinations, they often turn to online user-generated content (UGC) available
through social media to obtain information prior to their vacations, believing that other tourists’ experiences are
trustworthy and useful (Yoo et al. 2009). Sina Weibo (microblog)—the largest and leading social media platform
in China—now has over 600 million users. Weibo’s large market penetration suggests that tour operators and the
industry overall need to understand ways in which to build effective and sustainable communications on this
Chinese social media platform. However, few studies have examined actual outbound Chinese travelers’
attitudes and experiences empirically (e.g., on social media platforms) through the methodology of semantic-
based big data analysis. Research on data linked with behavior analysis to support the tourism decision-making
process is also notably lacking.

To this end, the goal of this research was to identify and understand Chinese tourists’ behaviors in Switzerland
by adopting a linked data approach on Chinese social media platforms. We conducted a large-scale big data
analysis with semantic-based linked data and explored Chinese tourists’ attitudes about, and behavior in
Switzerland, as expressed on Sina Weibo. In particular, we built an automatic multilingual semantic annotation
system associated with the integration of BabelNet ontology (Navigli and Ponzetto 2010). All of the concepts
extracted from Weibo messages, including related links and semantic interpretations, were stored in a graph-
based RDF triple store to answer SPARQL queries through visual interfaces. We combined and applied both
tasks of Entity Linking (EL) and Word Sense Disambiguation (WSD) in our methodology to achieve the
research objectives, and finally, more accurate results were obtained by using WSD and automatic semantic
annotation approaches together.

Thus, we addressed the following three research questions in this study:

e Who are these tourists and where do they travel in Switzerland? Because real name registration exists
in Weibo, it is possible to identify these tourists’ characteristics, such as gender, age, etc. As we looked
at Sina Weibo messages that shared location information with that in Switzerland, the analysis was
more likely to provide unbiased results.

e What are the new trends among Chinese tourists in Switzerland? For example, how are their travel
habits in Switzerland changing and what are their effects on tourism destinations?

e How does the semantic-based methodology help us achieve a better understanding of traveler’s
experiences with Swiss tourism? With the help of linked big data mining, it was possible to determine



whether or not they were first time or multiple time visitors. We compared these two different types of
visitors and explored in what ways first time visitors are similar to or different from multiple time
visitors in order to determine how their behavior develops over time. Moreover, we developed a
semantic-based social search engine, which can be used as a suitable method to help destination
managers find, recognize, link, and manage resources related to Chinese tourists’ travel experiences in
Switzerland.

2. Background and Related Work

In this section, we explore related work on the characteristics of social media data and then present the effects of
social media on user behavior. Finally, we highlight some of the methods we used to analyze social media data
with the Semantic Web.

2.1. Big Data and Social Media

Big data are defined as those that include several attributes, not simply high-volume data. According to Forrester
(2012), big data include four main attributes: (1) volume—approaches or exceeds physical limits of vertical
scalability; (2) velocity—small decision window compared to data, and data requirements change rate; (3)
variety—many different formats that make integration expensive, and (4) veracity—messiness or trustworthiness
of the data. Marr (2015) suggested that value is an important point, and should be considered the fifth V when
describing the phenomenon of big data. He argued that, in essence, when talking about big data, it refers simply
to vast amounts of data that are potential treasure troves of information. However, the process of analyzing these
data is equally important in converting data into value. A recent Forrester’s Business Decision-Makers survey
conducted in 2012 with 3,616 business decision-makers from over 100 firms worldwide deepened this
understanding. These executives indicated that the three most important aspects of big data are their ability to
improve the use of data and analytics to enhance business decisions and outcomes, improve IT project delivery
performance, and develop new skills to support emerging technologies and business innovation better. The
McKinsey Global Institute described big data as the next frontier in innovation, competition, and productivity
(Manyika et al. 2011). However, as much as 90% of the data is unstructured, meaning that it is generated
spontaneously, and is not captured and classified easily, which is reflected particularly in the domain of social
media networks.

Because of the popularity of various online SNS, such as Facebook, Twitter, and Weibo, they have become a
major source of big data. Indeed, SNS have become the most effective and fast channels of information diffusion
and dissemination (Shen et al. 2015). Online social media big data have been hailed as key to crucial insights
into human behavior and have been analyzed extensively by scholars, corporations, politicians, journalists, and
governments (Doyd and Crawford 2012; Lazer et al. 2009). SNS contain rich information about people’s daily
lives, including their activities, interests, locations, shares, and likes. As a result, SNS not only have changed the
way we communicate, but also have affected how we view the people around us and ourselves.

Use of the Internet as a means of interpersonal communication has grown dramatically in China in recent years.
Statistics show that the Chinese spend an average of 90 minutes per day on social media sites. Fifty-eight percent
of all Chinese Internet users use social networks, and among these, 88% are active on at least one social media
network (Makeawebsitehub 2015). The most popular social media platform in China is Sina Weibo. Launched
on 28 August, 2009, Sina Weibo has grown rapidly, and by the end of 2015, it had reached 600 million
registered users, with 222 million active monthly users (China Internet Watch 2015). The current volume of
Weibo messages is over 2.8 billion per month. Sina Weibo users tend to be young—the vast majority is under
the age of 32 years—as well as better educated and wealthier than is the general population. By providing a
simple way of communicating, Sina Weibo allows people to express themselves and be heard publicly.

2.2. SNS Users and Use Behavior

As social media have flourished, the analysis of user behavior in SNS has become an increasingly important
topic. A substantial amount of research has been conducted in recent years on user demographics and their
specific SNS behaviors. For example, youth are more likely to spend more time on SNS and view and share
personal information, such as photos, than are older adults (e.g., Zhang and Pentina 2012). Research also has
suggested that gender plays an important role in the online behavior of SNS users. Muscanell and Guadagno



(2012) found that men tend to use SNS to form new relationships, while women use them to maintain
relationships. This is consistent with women’s general tendency to use the Internet to communicate
interpersonally, while men are more likely to spend their time online engaging in more task-related activities,
such as reading news, etc. Such a phenomenon also exists in online social networking use. While statistics have
indicated that there is no obvious gender difference in the overall amount of Sina Weibo use (Weibo’s User
Development Report in 2014), there are gender differences in the motivations for its use and the use of time
spent on it. Hwang and Choi (2016) found that female students are more likely to use Sina Weibo in a much
broader manner, accessing it to satisfy all manner of needs, including information gathering, accessibility to
celebrities, social connection, self-presentation, and entertainment.

Regardless of the demographic differences, consumers in the travel context often disseminate Word of mouth
(WOM) because travelling is not associated with a product, but rather an experience (e.g., Litvin et al. 2008;
Burgess et al. 2009; Cox et al. 2009; Jansen et al. 2009). This is particularly true when planning travel to a
destination they have not visited previously (Litvin et al. 2008). In the social media era, consumers use SNS
intensively for tourism and travel-related products. According to Yoo and Gretzel (2010), approximately half of
their respondents read other travelers’ posts when they planned their most recent overnight pleasure trips, and the
majority (81.6%) trust the information posted by other travelers. Simms (2012) found that a higher percentage of
tourists turn to UGC when visiting a destination for the first time, as well as when visiting an international
destination. Jacobsen and Munar (2012) also showed that when tourists to a well-known destination decide
where to spend their summer holidays, they tend to use social media. Thus, UGC generated by SNS has become
one of the most influential sources of information for travel decision-making.

Recently, as Sina Weibo has become an increasingly popular platform through which Chinese Internet users
communicate, the academic world has witnessed rapid growth in research on UGC-based analysis of data on
Sina Weibo. Chua et al. (2012) proposed a framework to index, organize, and search for live and dynamic UGCs
on social media to generate higher-level analytics that can be used to understand topics of interest to society,
sentiments, evolving live events and social communities, as well as fashion habits and trends. Some studies have
focused on whether UGC can be used to identify or predict user behavior. For example, Bai et al. (2013)
proposed using an incremental regression model to analyze UGC in order to predict Weibo users’ personalities
and behavior. The results demonstrated the feasibility of their approach, verified the reliability of their dataset,
and concluded that UGC is important in reflecting users’ online behaviors. Moreover, Li et al. (2015) studied
user behaviors related to topics popular on Weibo during August 2009 and January 2012, and found that UGC
and reposting behaviors were associated with demographic factors, including gender, verification status, and
regional location.

Despite the growing amount of research that has investigated UGC and SNS in the tourism field, there exists
little information to date about Weibo user behavior with respect to Chinese tourists’ expectations and
experiences in Western destinations. Understanding the way in which linked data technologies can help generate
insights about the use of SNS for travel-related purposes is also limited. Hu et al. (2013) conducted an analysis
of pictorial tourism content on Sina Weibo, regarding “Switzerland Travel” as a tourist destination in an attempt
to understand the most important aspects of Chinese tourists in Switzerland. However, we believe that there were
some biases in their study: first, the data used in the study were collected and analyzed through human
interpretation, and as a result, only Weibo posts that contained original pictures were included in the final
analysis. However, according to the Weibo User Development Report in 2014, more than 30% of Weibo
messages do not contain pictures. These messages may provide equally valuable insights about Chinese travelers
perceptions of Switzerland. Moreover, in June 2014, a query of Weibo’s search engine using the keywords
“Switzerland Travel” returned nearly 2 million results. Analyzing and interpreting such a huge amount of
information via any human endeavor is futile. Second, and more importantly, the keywords “Switzerland and
Travel” failed to be good representatives, because Weibo users may post text messages without mentioning the
words “Switzerland” or “travel” explicitly, although they are referring to the subject of travel in Switzerland. For
example, a Weibo message such as, “I am enjoying fondue in Valais” or, “I am in front of the Olympic museum
in Lausanne” are related clearly to travel experiences in Switzerland. In addition, at the time the data were
collected in June 2012, there were fewer than 80 million active monthly users, with 3.5 million active daily users.
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Both numbers almost doubled in early 2014. Therefore, it is necessary to conduct new studies to understand
Chinese tourist behavior and trends with respect to Switzerland.

2.3. Semantic Annotation of Social Media

Mining UGC with semantic technologies has received increased interest from researchers and practitioners, but
is still in its infancy. The need to understand the content of social media users’ messages more fully has led to
improved algorithms to process natural language. The process of combining semantic models and natural
language is referred to as semantic annotation, which allows dynamic and bidirectional exploration of the
interrelationships between ontologies and unstructured multilingual documents (Kiryakov et al. 2004).
Consequently, semantic annotation involves annotating all mentions of concepts in texts from the ontologies,
including classes, instances, properties, and relationships, through metadata that refer to their URIs in the
ontology (Bontcheva and Cunningham, 2011). Semantic annotation can be performed manually or automatically;
the former is usually accompanied by post-editing and correction by human annotators. For example, Hepp
(2010) proposed a manual semantic annotation syntax for Twitter messages to map with RDF statements. The
syntax provided relationships between tags/properties and multiple RDF statements in the same tweet message.
Passant and Laublet (2008) introduced the Meaning of a Tag ontology to define the semantic meaning of tags by
linking open data to perform annotations of social media manually. In addition, Djuana et al. (2011) and P6éschko
(2011) proposed a text classification by using WordNet ontology from user tagging information to represent the
semantic meaning and hierarchical relationship among tags. Finally, Vicient and Moreno (2015) presented a
topic discovery methodology that uses WordNet terms to map hashtags manually according to concepts of
knowledge-based semantic similarity.

While such manual semantic annotation efforts are valuable, automatic semantic annotation methods are
required to make sense of the millions of messages on popular SNS. Given the large number of messages posted
on Weibo daily, we focused on automatic approaches in this study. Ontology-based information extraction is
adapted specifically for the automatic semantic annotation of UGC (Li and Bontcheva, 2007). It refers to model
tagging, sharing, geographical location, and multilingual text messages from social media that enable semantic-
based searches, browsing, filtering, and visual analytics. In these approaches, the ontologies can serve not only
as system input, but also as the target output (Bontcheva and Rout, 2014). Linked open data resources, such as
BabelNet, DBpedia, and GeoNames have become key sources of ontology and knowledge bases for semantic
annotation and disambiguation. By linking DBpedia and GeoNames ontologies, Kleinen et al. (2014) provided a
mobile application for retrieval, search, and exploration of resources, such as places and events on social media.
Kobilarov et al. (2009) described the way in which the public service broadcaster works to integrate data and
link documents using Semantic Web technology, in particular linked data and DBpedia. Moreover, BabelNet is
constructed automatically through Semantic Web technologies that establish a map between a multilingual
encyclopedic knowledge repository (e.g., Wikipedia) and a computational lexicon of English (WordNet), to
construct a large multilingual lexical knowledge resource automatically (Navigli and Ponzetto 2010).

To summarize, automatic semantic annotation is a relatively new area in social network analysis and research in
the field is still evolving. However, most existing studies focus on mining social data in the English language,
and very little research has been conducted using semantic technology-based data mining in Chinese social
media. Therefore, we designed this study to fill that research gap.

3. Methodology
3.1. Sample Description

This study analyzed Weibo messages from Chinese tourists with respect to their expectations and real
experiences in Switzerland to gain insights into the tourists’ profiles and their Weibo use patterns. The objectives,
therefore, were not simply to determine who the bloggers are and when or where they blog. More importantly,
we wished to determine what they said and identified new trends in their travels in Switzerland.

To do so, our goal was to collect all Swiss or Swiss travel-related Weibo messages. The most efficient method of
data acquisition is to use an application programming interface (API), because the data are returned in a data-
interchange format, JSON, which is easy for humans to read and write. However, there were more than 248
million Swiss-related messages on Weibo by the end of 2015. On the one hand, the limit in the number of single



account requests reduced the possibility of data collection through Weibo API significantly: it would take several
years to acquire such a huge number of Weibo messages. The streaming API provided by Sina Weibo, on the
other hand, allows access only to certain information contained in Weibo messages, such as text, timeline,
comments, replies, and reposts, but it does not allow the Weibo messages to be filtered geographically, nor can
any user profile data be collected.

Due to these restrictions on data acquisition, the final data were collected and provided by our strategy partner—
Weibo Data Center. Each piece of data included the multilingual Weibo message (i.e., Chinese, English, French,
and German), post date and time, posting address with latitude and longitude, Weibo user’s name, the number of
reposts, comments, and likes, as well as the posters’ profiles, including name, gender, location, birthday, name of
school, description, account creation date, and the number of followers, friends, and Weibo messages. To
achieve our research objectives, we focused on messages in Sina Weibo’s database that included Swiss
geographical information. We excluded data from users whose registered home address was in Switzerland, as
they could not be considered “tourists.” As we also intended to explore the trends in Chinese tourists’ behaviors,
the data were collected over a three-year period from the beginning of January 2013 to the end of April 2015.

3.2. Semantic-based Natural Language Data Mining

Traditional natural language data mining and search methods are no longer satisfactory to address the more
complex ways in which users intend to seek information in social media, which involves sense making,
investigation, and social search (Pirolli 2009). Semantic technologies have the potential to help us handle the
massive amounts of social media-based information more effectively. The greatest challenges in analyzing the
characteristics of social media are focusing on noisy content, social context, user-generated resources, and
multilingual texts (Bontcheva and Rout 2014), which provide opportunities for the development of semantic-
based linked data approaches.

Compared to most existing studies (Xiang and Gretzel 2010; Miguéns et al. 2008; Cheng and Edwards 2015), we
analyzed multiple languages based text messages in this research, including Chinese, English, French, and
German. We adopted the Semantic Web-based Linked Open Data (LOD) technology to understand what Chinese
tourists talk about during their travels in Switzerland. LOD is believed to be a promising approach to process
natural languages interoperably based on lexical ontologies, such as BabelNet (Navigli and Ponzetto 2010),
Wikipedia (Gabrilovich and Markovitch 2007), and WordNet (Miller 1995). The goal of this approach is to link
and identify relevant concepts and entities described in users’ Weibo messages by EL and WSD. EL is able not
only to identify named entities, but also can manage cases in which an entity is mentioned only in part (e.g., in a
case in which only a person’s surname is given, EL can identify the person). WSD is used to address homonyms
and uses the context to choose the correct sense of a word with different meanings. These two tasks are similar;
the primary difference between them is that in EL, the textual reference can be linked to a named entity that may
or may not contain the exact reference, while in WSD, there is a perfect match between the word form and
suitable word sense.

Babelfy (Moro et al. 2014a) is a novel, unified, graph-based approach to WSD and EL that is able to reweight
the edges of a large semantic network. According to Moro et al. (2014b), Babelfy achieved better performance in
BabelNet than did WordNet and Wikipedia. Recently, it has been used widely to link data and process natural
language. Therefore, we implemented Babelfy 1.0 and BabelNet 3.5 in this study. As shown in Figure 1, all
Weibo messages from our sample were sent first to the semantic network-based Babelfy API to perform
disambiguation and EL. In this step, we extracted and removed all noisy content from the original resources. In
fact, social media content often contains unusual spelling, irregular capitalization, and idiosyncratic
abbreviations, and the EL approach helped us normalize spelling and capitalization. Moreover, it allowed
automatic language detection to separate the Weibo text messages in language clusters for processing with
different algorithms. Then, one list of semantic annotations that consisted of the concept identified by BabelNet,
which contains the resources from DBpedia and GeoNames, and their corresponding positions in each Weibo
message, were generated from Babelfy. We stored all annotations for 3,230,461 statements in RDF format and
loaded them in the GraphDB referred to as SWICICO triple store for further retrieval and manipulation with
SPARQL (Pérez et al. 2009). Subsequently, DBpedia identified a total of 16,677 concepts (Auer et al. 2007),
including multilingual labels and definitions, thumbnail images, and information on location concepts from the



geographical ontology GeoNames (Wick and Vatant 2012). These linked data resources provided millions of
instances of rich, cross-referenced, domain-independent entities named hierarchically, as well as their links to
DBpedia, GeoNames, and other external data. In addition, an inter-linked and complementary set of resources
with synonymous lexicalizations was created to identify users’ social contexts (e.g., how frequently they interact,
who follows the user, where they prefer to post, which users are similar) and user-related resources (e.g., gender,
location, age, date, interests, and opinions).

WEIBO BABELNET SWICICO GEONAMES

TRIPLESTORE
Text \:_,»-’
Messages g - ) N ” ) DBPEDIA

Fig. 1. Weibo data mining process with linked data technologies

4. Analysis and Discussion

Unlike most existing studies, in which data collection has focused on relevant keyword searches, such as
“Switzerland travel,” we relied on users who shared their location information. As mentioned previously, one of
the main problems in using keyword searches is that such data are not very representative. On the one hand,
Weibo users often post text messages to share their travel experiences without mentioning the word “travel”
explicitly; on the other hand, there are huge numbers of text messages that mention the word “Switzerland” and
“travel” but actually are talking about the poster’s intention to visit Switzerland. As a result, the dataset contains
too much noise that threatens the validity of any conclusions. Therefore, for the purposes of this study, we
investigated all of the related Weibo messages with a Switzerland location tag.

4.1. Who Are They?

The 103,778 Weibo messages collected were written by 40,708 travelers while they were in Switzerland, as
some tourists wrote more than one Weibo message per trip, and some visited Switzerland more than once during
the data collection period. Approximately 70% of those 40,708 users were female (Figure 2). During the past
three years, the percentage of female users has increased almost 10%. Therefore, we can assume that Weibo
blogging is biased towards females.

M Male M Female
2013 34.06% 65.94%
2014 26.64% 73.36%

2015 25.46% 74.54%

0% 25% 50% 75% 100%

Fig. 2. Gender trends of Weibo users in 2013-2015* (when travelling in Switzerland)
Notes: *until April 2015

Consistent with previous findings, the age profile of Weibo users travelling in Switzerland tended to be young:
the average age of our sample was 25.8 years (SD=7.53). Over 87% of the total Weibo users are between 16 and
35 years old. However, there is a limitation in profiling Weibo users demographically, as they do not always



provide their age, and approximately 30% of those in our sample did not do so. However, the remaining 70%
suggested that Weibo users have tended to become younger in recent years. The largest age group in 2013 was
26-35 years old, while in 2014, the largest group was 1625 years old (Figure 3).
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Fig. 3. Age trends of Weibo users in 2013-2015* (when travelling in Switzerland)
Notes: *until April 2015

As China is a huge country, and different regions usually have quite different backgrounds and cultures, we were
also interested in determining where these tourists came from. Therefore, we conducted a geographical analysis
at the level of province/direct-controlled municipality (e.g., Beijing, Shanghai). It is interesting to note that quite
a few users registered as originating in Hong Kong, Taiwan, and overseas. We excluded these users for two
reasons: first, many people might register their location as overseas simply for fun, and second, and more
importantly, our focus was on the regional distribution of travelers from mainland China.

Figure 4 shows the top 15 regions of origin for our sample of Chinese travelers in Switzerland. It is clear that
Beijing, Shanghai, and Guangdong were the top three regions of origin. Other high-ranking provinces included
Jiangsu, Zhejiang, Sichuan, Chongqing, and Tianjin, all of which are economically developed and populous. The
trend analysis showed that although Beijing, Shanghai, and Guangdong have remained the top three regions for
the past three years, their percentage is declining, which indicates that more and more Chinese travelers from
other regions are travelling to Switzerland, reflecting the ongoing diversity in China’s outbound market.

B Beiing M Shanghai M Guangdong [ Jiangsu [ Zhejiang M Sichuan M Chongging M Tianjin B Hubei
M Liaoning M Shandong M Fujian M shannxi M Hunan Yunnan

2014

Fig. 4. Regional trends of Weibo users in 2013-2015* (when travelling in Switzerland)
Notes: *until April 2015

4.2. Trending Keywords

Sina Weibo provides a list of 50 keywords that appear most frequently in users’ messages while travelling in
Switzerland over a certain period and updates it constantly. Unlike most previous studies, which have examined
the keywords offered by Sina Weibo (e.g., Yu et al. 2011; Guan et al. 2014), we investigated the top 30 noun
keywords that appeared in our sample. Because there is a high rate of reposting about popular events, which



introduces some noise when calculating frequencies, we focused on original posts only, and ranked the top 30
nouns according to their frequency of appearance in our sample for the years 2013-2015, respectively (Table 1).

We found that some keywords appeared only in 2015, including WeChat, Montreux, watch, and school. As a
new emerging message application, WeChat has become China’s leading social interaction application and is
becoming increasingly popular worldwide. As compared with Sina Weibo, WeChat is more personal and people
prefer to leave their WeChat account ID in their text messages to discuss more details about their travelling
related places, activities, and products with those who have common interests. We observed that Weibo’s
ranking, although still higher than that of WeChat, has decreased gradually, from 11" in 2013 to 17" in 2015.
Montreux is a resort town on the eastern end of Lake Geneva in the Canton of Vaud that is famous for its
beautiful lake view and the Jazz Festival held there each July. The castle of Chillon is another popular
sightseeing attraction nearby. For these reasons, travel agencies generally exclude Montreux when they arrange
large group tours. However, our findings suggested that this situation is changing. The other two new keywords,
watch and school, indicated that Chinese travelers are becoming more interested in Swiss watches and education
systems.

We also found that some keywords received more attention than did others. For example, Lucerne’s rank
increased from 14 to 9, while, in contrast, Nature received less attention. Another interesting observation is that
the rank of some keywords tended to decrease in 2014, but increased again in 2015. One good example is Snow,
which ranked 6 in 2013, dropped to 10" in 2014, and then returned to 8" in 2015. One likely reason is that there
was much more snow in 2013 than in the other two years.

TRENDS| 2015 2014 2013 NOUNS
> 1 1 1 Switzerland
> 2 2 3 Snow Mountain
2 3 6 8 Zurich
2 4 5 7 Geneva
> 5 4 5 Town
> 6 7 4 Hotel
2 7 9 13 Feeling
2> 8 10 6 Snhow
2 9 11 14 Lucerne
2 10 12 15 Alps
2 11 18 17 Weather
> 12 14 10 Jungfrau
N 13 8 9 Train
2 14 16 16 Interlaken
2 15 17 19 Lake
N 16 15 12 Landscape/Nature/Scape
N 17 13 11 Weibo
2 18 20 19 Mountain
2 19 24 27 Chocolate
2 20 22 - Basel
Lol 21 - - WeChat
2 22 25 20 Bern
2 23 30 21 Breakfast
2 24 29 24 Restaurant
> 25 26 23 Lausanne
e 26 - - Watch
2 27 28 22 Richness
o3 28 - - Montreux
N 29 21 25 Swan
Lol 30 - - School

Table 1. Top 30 nouns that appeared in Swiss travel-related Weibo messages (based on location information) in
2013-2015* Notes: *until April 2015
4.3. First Visit vs. Multiple Visits

To separate Weibo users who were visiting Switzerland for the first time from those who have visited more than
once, we created a semantic-based algorithm that focused on users’ social context to calculate whether their



posting interval spanned more than one month, and clustered similar users into different groups. Ultimately, we
classified approximately 200 users as having visited Switzerland on multiple occasions.

To explore the Swiss cities Chinese tourists visited most frequently, we put their message locations on a map of
Switzerland and separated them into two groups, first time and multiple time visitors. As shown in Figure 5, each
light dot represents one Weibo message sent from that location by a first time visitor, while the dark dots
represent messages from multiple time visitors. This revealed that first time visitors preferred to visit the most
famous cities and places, such as Zurich, Lucerne, Interlaken, Bern, Lausanne, and Geneva. Multiple time
visitors also like to go to these popular cities, but they are interested in visiting other attractions as well, as
shown by the dark dots in Figure 5. One possible reason for this is that Chinese travelers who visited Switzerland
more than once were more likely to go on an individual tour, rather than a group tour with a travel itinerary that
covers only the major tourist attractions. Our findings could help tourism-related companies (e.g., hotels,
restaurants, souvenir shops) understand and meet their customers’ needs better by allowing them to provide high
quality services to tourists. They also allow tourism destination managers to identify key factors that influence
tourists’ travel decisions and obtain new insights that drive significant business value.
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Fig. 5. Regional distribution of first time (light dots) vs. multiple time (dark dots) visitors in Switzerland

By analyzing the content of travelers’ Weibo messages while in Switzerland, we identified several key themes,
as shown in the dark circle on the right in Figure 6. Similarly, we performed the same content analysis for first
time visitors and collected the most frequent themes mentioned in their Weibo messages, shown in the light
circle on the left in Figure 6. Interestingly, we found several themes that intersected. For example, Weibo
messages from both groups mentioned cities such as Geneva, Lucerne, Zurich, and Bern frequently. All Chinese
travelers also were interested in talking about chocolate, landscapes, snow-covered mountains, and castles.
However, popular themes among multiple time visitors also included city names such as Interlaken, Lausanne,
Montreux, and St. Moritz, while first time visitors’ messages mentioned no other new city names. This finding is
consistent with the geographical analysis that showed that multiple time visitors tended to post their Weibo
messages in different regions.
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Fig. 6. Comparison of key themes for first time (light circle) vs. multiple time (dark circle) visitors in
Switzerland

4.4. Semantic Search Engine

Given that our triple store contains a large number of semantic annotations of concepts in different domains, we
implemented a semantic search engine by employing a linked data technologies-based approach. The goal was to
provide not only keyword searches for matching text, but also to discover the linked concepts that Chinese
tourists use in their Weibo messages. Moreover, the results provided by our search engine could serve both the
tourism industry and individual tourists. On the one hand, tourism industry managers could use this linked
information to explore potential services further, and determine the best combination of products based on
tourists’ experiences over time. On the other hand, the search function provides useful information to individual
tourists making decisions during their travels. For example, they can find the most famous places to ski, and the
restaurants and shops recommended most highly.

As described in the methods, we identified 16,677 concepts and linked them to knowledge bases including
BabelNet, DBpedia, and GeoNames. Further, Weibo contains multilingual text messages. Most are written in
Chinese (90%), although others include English, French, German, and Italian. Semantic technology methods
have focused primarily on English to date, while their adaptation to multilingualism remains an open issue. To
achieve this goal, we applied Babelfy API to build an automatic multilingual semantic annotation system, as it is
the most accurate approach to processing natural language in Chinese. When a keyword is entered in the search
box, a graph is created with the chosen concept in the center and related concepts surrounding it. As shown in
Figure 7, when “skiing” is the keyword, ten related concepts, including some city names, appear around it. These
are the top 10 other concepts that appear in Weibo messages that contain the concept “skiing” in multiple
languages. As the concept was linked and defined through URI from the ontologies, this provides the ability to
obtain the multilingual names and corresponding definitions of the concept. Therefore, if a traveler is interested
in skiing in Switzerland, s/he can find valuable information by clicking on surrounding concepts that will
provide him/her with detailed information about the concept offered by BabelNet, DBpedia, and GeoNames. In
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addition, users can see the Weibo messages that contain both the keyword “skiing” and one related concept, i.e.,
co-occurrences, so that they can see what other travelers posted on Weibo.

The semantic search also provides an option to switch focus. For example, if a traveler decided to ski in Zermatt,
s/he could switch the focus to list Zermatt as the keyword; another ten related concepts would appear around the
new center. In this way, such information helps travelers find other tourist attractions near Zermatt when they
plan a trip.

Switzerland
Number of co-occurrences
96

Related words in weibos:
R4 Switzerland; FREEER; switzerland;
SWITZERLAND; Svizzera; svizzera, SWitzerland

—Matterhorn

Definition:
A landlocked federal republic in central Europe

Lucerne

¥ skiing V. “vifzeriand
y w BabelNet (RDF) - DBPedia - Geonames
s Interlaken
Jungfrau u Weibos Focus
train Zermatt

Fig. 7. Example of a semantic search

5. Conclusion and Implications

We adopted a linked data approach in this study to perform a large-scale analysis of the social media platform,
Sina Weibo, to provide a better understanding of Chinese tourists’ behaviors in, and attitudes about, Switzerland.
We addressed three research questions: who are these tourists and where do they travel in Switzerland? What are
the new trends among Chinese tourists in Switzerland? And, more importantly, how does a semantic-based
methodology help us achieve a better understanding of travelers’ experiences with Swiss tourism? We presented
a semantic technology-based methodology to process users’ interpretations in the form of unstructured text,
which can help ensure that vocabularies of natural language expressions are mapped correctly to the existing
ontologies.

This study makes a significant contribution to both the scientific community and the tourism industry. First, our
findings filled an important gap in the academic literature on Chinese tourist behavior in Switzerland based on
social media platforms. To date, little has been reported in the context of tourism-related UGC on Sina Weibo.
Thus, this research serves as a first step in increasing our understanding of this phenomenon. While the majority
of Chinese tourists were from economically developed regions, including Beijing, Shanghai, and Guangdong, the
number of tourists from those cities has declined over the past three years. Our content analysis showed not only
the tourists’ experiences with products and services, and their trends between 2013 and 2015, but also identified
the similarities and differences between first time and multiple time visitors. Chinese people appreciate
Switzerland’s natural beauty and luxury consumer goods greatly, as well as the fact that it is the headquarters of
many organizations. From a methodological point of view, we highlighted the ways in which the Semantic Web
and linked data technologies have the potential to help improve NLP through rules and queries. Our proposed
methodology facilitated the integration of tourism information that originates from social media sources, and
represents notions and conceptual relationships in the tourism domain. A set of ontologies was applied to
generate an annotation thesaurus among multilingual texts automatically. Moreover, semantic and NLP
technologies were used to extract a knowledge base that was presented as a set of entities and their relationships
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in an ontological triple store. In particular, the use of graph models underlying RDF and SPARQL extensions
enabled us to extract and parameterize the classic features of social media analysis from these representations
directly and efficiently. Furthermore, the semantic search engine supports multiple languages and provides users
with a more intelligent search than does a full-text search. Thus, it can serve as a feasible and practical approach
for big data social media analysis in other domains.

From the perspective of the tourism industry, this research served to illustrate Chinese tourists’ decision-making,
and identified the main factors that influence travel decisions, and profiled growing areas and market trends. Our
findings showed the primary characteristics of Chinese tourists in Switzerland based on the most popular
Chinese SNS—Sina Weibo—and offered insightful implications about destination marketing and visitors’
behaviors. Specifically, these can be summarized as follows: (1) Know visitors before they arrive. Our analytical
results highlighted the places and activities that Chinese visitors in Switzerland find most interesting. It provided
significant and useful information for destination marketing organizations to tailor marketing messages in the
right way and in the right places. Chinese visitors often posted messages or photos when they arrived at an
airport, which offers a good opportunity for tourism marketers to connect with them, and guide them according
to their needs; (2) Learn about and plan for dissatisfied tourists. This study identified both positive and negative
travel experiences and statistics from Chinese tourists in different places, hotels, restaurants, and activities in
Switzerland. By attending to these messages, and especially to complaints, marketers can transform an adverse
situation into a winning customer experience. Some will even serve as strong advocates in social media for
destination marketing. Moreover, our approach provides a new direction to connect and analyze big data, and
more importantly, convert it into business insights in real time. This will help decision-makers understand
complex information intuitively, know the current operating environment, and the way in which the future may
unfold. Finally, (3) use targeted marketing strategies and technology. The semantic-based social search engine
has become one of the fastest methods for destination managers to find, recognize, link, and manage the
resources of Chinese tourists’ travel experiences in Switzerland. Such an advanced technological tool makes
tourism-related products and services much more visible and distinguishable. Further, it allows targeted
strategies to be developed for the right tourists, and increases the value of destination marketing significantly.

Swiss tourism agencies can also profit from our results, as they can obtain valuable insights about tourism
marketing strategies, especially ways in which to communicate with individual tourists to attract independent
travelers. For example, there is some evidence to suggest that Weibo messages about travel experiences are
biased towards females, especially young women between the ages of 16-35 years. This demographic profile has
implications for organizations who want to use Weibo as a marketing tool for specific products and services.
More generally, our findings provided more reliable evidence than do certain technical reports available from
officials, which are based purely on statistics and numbers.
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