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Abstract. The evolution of information technology and social media today affects the
behaviour and expectations of tourist knowledge and information-seeking. Proper answers
can enhance the opportunity of travel decision-making. The purpose of this research is to
study tourist information-seeking behaviours. Such behaviours derive from the question
items that are frequently asked by association rule mining (ARM). Following previous
research, the questions were clustered into four groups in what is termed the ESAN mod-
el, which is the input data to ARM with default parameters in Weka. It was found that
the question patterns generated by the ARM, consisting of clusters E, S, A, and N, had
a value of conf. > 98%, and the value of supp. was 0.980-0.987, 1, 0.988-0.994, and
0.983-0.996, respectively. The utilization of this result includes 1) the representation of
a data preparation model to access information quickly and to meet the needs of tourists
and 2) the provision of guidelines for the Chatbot design by the rules-based Chatbot.
Keywords: Association rule mining, Information-seeking, Rules-based Chatbot, APRI-
ORI algorithm, Community-based tourism

1. Introduction. The tourism industry has been a crucial industry for the country for
decades. It creates jobs for people, builds incomes and earns foreign currency. Accord-
ing to global tourism statistics, the number of tourists has increased by 6%, which is
around 1.4 billion. Similar tourism statistics apply in the Asian and Pacific areas, which
saw an increase of 6%, or 343 million tourists, in 2018. This indicates that the global
average growth rate of tourist numbers is similar in the Asian and Pacific regions. Further-
more, such a statistic is higher than the expectation of the World Tourism Organisation
(UNWTO). Additionally, in 2017, Thailand was a leader in earning tourism-based income
in the region (57.5 billion dollars). Currently, there are policies for promoting tourism
from numerous government organizations [1].

Community-based tourism (CBT) is an alternative form of tourism that is managed
creatively and at a high standard by a community, leading to sustainability of the environ-
ment, local culture, and good quality of life in the community, and bringing about income
distribution [2,3]. Nonetheless, many countries, Thailand included, are still encountering
various problems and obstacles such as political issues, natural disasters, environmental
changes, and, most importantly in 2020 and the current near-future, the COVID-19 pan-
demic. Tourist behaviour and expectations due to the adjustment and change brought
about by information technology, social media evolution, rapid access to the required
information, and receipt of the required information are also problems to be solved [3].
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Today, users’ information-seeking in this digital era usually is satisfied by the question-
ing-answering system (Q&As) or the recommendation system. These systems include
artificial intelligence (AI), such as the finding out of association rule mining (ARM) that
occurs together with the finding of frequent item sets, or the forecast of phenomena gen-
erated in the huge data sets in the form of if-then statements [4], with APRIORI, an
algorithm usually used with the structural data [5,6], well-known for identifying relation-
ships that occur repeatedly in the dataset. For a small dataset, association-seeking can
be done quickly, whereas large datasets require more processing time and are more com-
plicated [7-9]. It is one of the algorithms that works fast and is the most effective [10,11]
when testing with the datasets of Accidents and Pumsb to compare time and memory
usage for data processing [7,8,10,12]. Meanwhile, the APRIORI algorithm is used with
the tourism industry and services in various dimensions, for example, finding the frequent
item sets of the tourists travelling to Bali Island to allow the stakeholders to prepare
everything from the infrastructure, human resources, accommodation, and so forth, and
finding the best 20 rules with a value of conf. between 86%-100% [12]. This is concordant
with the association-seeking of the behaviours’ form and possibility for the product’s order
prediction in online bookstores for the two groups of customers, consisting of innovative
and traditional customers. The analysis of log data recorded in the longer period makes
it possible to incorporate seasonality factors and a history of a customer’s previous visits
and purchases. The association rules for both groups have very high confidence, exceeding
88% for innovative customers and 90% for traditional ones. The support level exceeds
1% [5]. Accordingly, improvements were made to the quality of recommendation and
the design of a new and more powerful hybrid architecture to provide strong recommen-
dations to the users, by comparing two approaches: content-based filtering (CBF) and
recommendation based on collaborative filtering association (RCFA), which had a value
of conf. between 60%-96%, and 54%-88% [6], respectively.
According to the mentioned literature review, there has been research that found the

ARM occurring together with the finding out of frequent item sets or that predicted the
occurring phenomena in the huge dataset with structural data [5,6]. This research data
was collected from the tourists interested in community-based tourism in the northeast
of Thailand. The research emphasizes how the ARM reflects the model of information-
seeking behaviours of the tourists.
These impact tourist knowledge-seeking behaviour and information-seeking in regard to

products and services management that offer convenience and speedy service, infrastruc-
tures, and other factors that help promote tourism such as safety, convenience, cleanliness,
and up-to-date standards [4,13]. These factors affect tourists while they are personally
deciding on their travel plans and destinations. Potential tourists, both domestic and
international, have to inform themselves about such situations to enable them to make
better decisions on their own [14]. Readily available information on these various fac-
tors can help create jobs and income for the community, maintain their cultures, and
provide funds for environmental protection. Moreover, such information availability can
help influence travel decisions, such as travel destinations that provide new and broader
experiences to tourists that also benefit the community [2,3,12].
The benefit of this paper is threefold. First, the question patterns that express the

tourist information-seeking behaviours can help tourist find informative answers that im-
pact their knowledge-seeking behaviours or information-seeking and help their decision-
making regarding their potential tourism activities. Second, the ARM indicates the as-
sociation between the form and stage of the knowledge-seeking behaviours caused by the
tourists’ questions. The questions lead to improving the strategies of the services model
[15], increasing the efficiency of accessing the customers, and generating the responses
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between the buyers and service providers. Finally, the questions acquire the correct an-
swers, meet the needs, create an impression, respond to the needs of information-seeking,
as well as allow further decision-making for travel.

2. Literature Review. This section introduces related research consisting of 2.1)
tourism concepts, 2.2) information-seeking, and 2.3) association rule mining.

2.1. Tourism concepts. The UNWTO [1] determined three forms of cultural-based
tourism: 1) historical tourism, which includes traveling to experience the places, artifacts,
and activities that authentically represent the stories and people of the past, 2) cultural
and traditional tourism that is an activity in which the visitor’s essential motivation is
to learn, discover, experience, and consume the tangible and intangible cultural attrac-
tions/products in a tourism destination, and 3) rural tourism, which is a type of tourism
activity in which the visitor’s experience is related to a wide range of products generally
linked to nature-based activities, agriculture, rural lifestyle/culture, angling, and sightsee-
ing. Today, the situation of tourism in Thailand shows that tourists also choose to travel
the first class destinations that were popular place. In order to distribute income to other
area the Thai government has issued the policy for stimulation tourism in second-class
destinations. The example of second-class destinations in northeast of Thailand with
potential and the outstanding concepts such as Buriram – the sports city, Surin – or-
ganic agricultural city, and Sisaket – ancient Khmer city. However, these locations were
not commercial promotion seriously [16]. Then, it affects the economic distribution at
the root base system, difference, perception, information access, information preparation
for receiving quick information technology, and meeting the needs. When considering
such problems mentioned above, it leads to the problem solution and potentials devel-
opment, including improving the value and worth to the tourism by communities using
Chatbot-based system or recommendation system, which are called AI (artificial intelli-
gence). The benefits of all forms include the focus on the cultural capital to develop the
tourist attractions that have local uniqueness and to maintain the society, culture, way
of life, livelihood, and income distribution to the community, including the maintenance
of cultural heritage.

Three theories affecting tourism decision-making are as follows. 1) The five-stage the-
ory on motivation is applied to rural tourism. The theory consists of physiological needs,
safety needs, social needs of love, belonging, and esteem, cognitive needs, and aesthetic
needs (the latter two apply the most to rural tourism) [7]. On the other hand, Mill and
Morrison [8] applied Maslow’s hierarchy of needs to describing two types of behaviours re-
sponding to the tourist needs, namely, the physical and psychological needs. 2) Whether
for business or leisure travel, tourism experts agree that there are fundamental expec-
tations a destination must meet in order for visitors to recommend their experience to
others and return with friends or family. These key elements are known as the five A’s:
attraction, activities, access, amenities, and accommodation [17]. Sharron expressed the
same opinion as Middleton of attraction being the most important factor to attract the
tourists to visit [15,17]. 3) Furthermore, the consumer behaviour model consists of the
consumer’s behaviours originating from the stimulus, need, and buyer’s black box, which
influences the cause of the buyer’s response or purchase decision. Hence, the consumer
behaviour model consists of the stimulus, both internal and external parts, emphasizing
the construction of the marketing stimulus that cannot be controlled, and the buyers’
feelings, which the manufacturers or sellers could never know. It has to use the effort
to discover the answers behind the buyers’ behaviours, decision process, final decision
[17,18].

2.2. Information-seeking. This is the consistent and frequent seeking of interesting in-
formation by information seekers that enhances their skill in terms of critical thinking,
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determination of resources, rapid access to the required information, and receipt of the re-
quired information. The skills of critical thinking for determining resources and accessing
the required information are consistently developed to the point of being able to generate
appropriate and useful information. Ellis [19] developed an information-seeking behaviour
prototype covering six information gathering activities: 1) starting, which is the begin-
ning process of information-seeking on the required issues, 2) chaining, 3) browsing, 4)
differentiating, 5) monitoring, and 6) extracting.

2.3. ARM. ARM consists of an unsupervised algorithm that is a crucial technique in
data mining for authentic use. The principle of operation lies in seeking the relationships
inherent in the data, from a large database, and applying [7,11] those relationships to the
analysis or prediction of various phenomena.
The important benefit of ARM is that it helps find the association of question items by

using the APRIORI algorithm to discover the association, which happens so frequently
that it reaches the question patterns that express the tourist information-seeking be-
haviours with their change of questions. It is concordant with the consumer behaviours
model [14,20] in that the received results are reliable, correct, prompt, and responsive to
the needs. It can build an opportunity for the tourist decision-making [14,17,20,21].
The application of Q&As: This is the expression of concise and precise answers to

match the user’s questions. Primarily, the automatic Q&A process helps the user receive
concise answers to the questions that meet their needs. Generally, the form of “answer”
proposed will depend on the question types [9,22]. The Q&A process can be categorized
into three types:

1) Q&A process under the domain: closed-domain and opened-domain,
2) Q&A process under the technique: analysis using the language principles, statistical

analysis, and comparison with prepared forms, and
3) Q&A process under the answer: factoid and non-factoid. Q&A to get the ratio of

correct answers and meet the questions better [23].

Since the questioning structures can predict more, they are known to be applied to the
Q&A process [14].

3. Methodology.

3.1. Conceptual framework. This research is experimental, with three processes to an-
alyze the tourist information-seeking behaviour. We applied the aforementioned concepts
and theories to designing the question lists. The input process included 1) the five A’s of
tourism, 2) tourist behaviours, and 3) consumer behaviours. Then, the received question
lists were clustered as groups of questions. The results were stated as the ESAN model,
which became the input data to ARM by the APRIORI algorithm. The output process
included 1) question patterns for all of the four groups and 2) tourist information-seeking
behaviours, as shown in Figure 1.

3.2. Data collection. An online questionnaire comprising 50 questions was made avail-
able to tourists interested in community-based tourism in the northeast of Thailand in
the provinces of Nakhon Ratchasima, Buriram, Surin, and Sisaket. In all, 702 tourists
responded to the online questionnaire between January 2019 and October 2020. The
dataset uses Weka. The ESAN model [24] indicates the groups and question lists to
identify tourist interest in tourism attractions and the frequently asked questions regard-
ing the tourist attractions. The method used is exploratory factor analysis (EFA) with
the principal component analysis (PCA) technique. The data reduce process, which is
association-seeking for variable structures, was applied to gathering the groups of question
lists that were relevant to each other. The datasets with the highest factor loading were
gathered as the same factor and a new name was determined in the four clusters. All the
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Figure 1. Conceptual framework of tourist information-seeking behaviours

Figure 2. The number and question list of ESAN model

four groups consist of 50 question lists as follows: 1) E: Excellent Service (0.529-0.769),
18 attributes 2) S: Standard Facilities (0.547-0.733), 19 attributes, 3) A: Accuracy of In-
formation (0.592-0.739), 8 attributes, and 4) N: Noble Culture (0.735-0.801), 5 attributes.
These were found by analysis of the dataset by their eigenvalues of more than 1 and
cumulative variance at 81.116. The question lists that the tourists were interested in and
exhibited the most frequent inquiry behaviours were used as the imported information to
create the ARM, as shown in Figure 2.

3.3. Experiment. The question items were used in the ARM, using the APRIORI tech-
nique by determining the default parameter value (MinSupport = 0.1, and minMetric =
0.9) in Weka. The investigation on the effectiveness indicators of the ARM was derived
from the acceptable confidence value and support, as shown in Section 5.

4. Discussion.

4.1. Analysis method of the information-seeking behaviours. The purpose of this
research was to use an ARM to study tourist information-seeking behaviours using the
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APRIORI technique. It is similar to the research of Kusakci [25], which used the APRIORI
technique to find the association rules to plan and manage the harbour for policy security
by determining the default parameter from 8,089 records of the inspection data. Their
results were divided into two datasets. They found a value of conf. > 87% and supp.
value between 0.124-0.205. The research results reported in Ait-Mlouk et al. [26] indicate
that the association rule of street accidents, with parallel FP-growth, can be used for big
data by selecting the significant rule from a value of conf. > 80% and supp. between
0.290-0.540 to make decisions and manage street traffic security quickly and efficiently.
Furthermore, it is concordant with the research contribution of Soni et al. [27], which set
the method of developing the software to meet the needs and rearranged the significance
of the users using the APRIORI technique satisfactorily. It has outstanding qualifications
to deal with big data to achieve minimal errors. Their results found a value of conf.
> 67%, and supp. between 0.200-0.603.

4.2. Tourist information-seeking behaviours. The results of this research expressed
four tourist question patterns that include 1) Excellent service (Figure 3(a)), 2) Standard
facilities (Figure 3(b)), 3) Accuracy of information (Figure 3(c)), and 4) Noble culture
(Figure 3(d)), as shown in Figure 3.

Figure 3. Tourists’ question pattern

Tourist information-seeking behaviour about the excellent service started with food,
products, price, and hygiene. The last question dealt with security which was also part of
the standard facilities. This is consistent with the research results of Höpken et al. [28],
who discussed tourism behaviour toward famous tourist attractions. They indicated the
tourists’ characteristics or specific information to extract the data to utilize the manage-
ment, service, and marketing activities for reaching sustainable tourism. This method
helps describe the behaviours that achieve the safety needs of tourists under Maslow’s
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hierarchy [8]. Moreover, it conforms to the tourism behaviours model from the tradi-
tionalists who prefer tourism that emphasizes safety, as seen in Swarbrooke and Horner
[29]. It is also applicable to the plan of rules on the policy safety system towards the
community regarding every dimension such as public health and hygiene, traffic, and the
safety of life and properties for building the confidence of tourists.

The accuracy of information starts with the website and channels to communicate,
before moving on to the guidelines of tourism and social media, as asked for by the
information-seekers. The last question was about service mind. It is in line with the
research of Ellis [19] and Li et al. [30], who identified that tourists need information
that is accurate and meets their needs. Furthermore, it has suggestions about tourism
that lead to the decision making and tourism plan. It is useful for the preparation of
the locality’s information and resources to communicate the community’s images until it
reaches all channels of the target groups, such as their social media and website. Overall,
it prepares knowledgeable personnel to give information comprehensively to meet tourists’
needs.

For the questions about the noble culture, tourists usually asked for identity, unique-
ness, and attractions of local cultures and history. It is similar to the report of UNWTO
[1,2], which determined a form of tourism by focusing on the cultural capitals to develop
the tourist attractions that have the uniqueness of locality, maintain the pride of society,
culture, livelihood, and community economy, and preserve the cultural inheritance togeth-
er. It can design the local activities expressing the local wisdom, culture, and livelihood
of the community. It helps reach mutual cultural conservation and construct awareness
of the real roots of communities. The suggestions derived from this tourist information-
seeking behaviour, especially for community-based tourism, indicate that tour promotion
agencies should prepare information about food, products, price, hygiene, activities, res-
idence channels of communication, identity, uniqueness, and attractions of local cultures
and history in various formats, including their website, call centre, and digital media.

5. Conclusion. The purpose of this research is to study tourist information-seeking be-
haviours. Such behaviours derive from the question items that are frequently asked from
ARM, we identified four models divided under the clusters of E, S, A, and N, which
had a value of conf. > 98%, and the value of supp. were 0.980-0.987, 1, 0.988-0.994, and
0.983-0.996, respectively. The rules of question clusters E, S, A, and N that significantly
affected the information-seeking behaviour of tourists are shown in Figure 4.

In the excellent service aspect (Cluster E), seven question items were found that refer-
enced clean & standardized toilets (Q33), various products & services (Q38), products &
services sufficiency (Q40), prices of products (Q37), hygiene standards restaurants (Q34),
local food (Q35), and security guards (Q41). Under the aspect of the standard facili-
ties aspect (Cluster S), as shown in Figure 3(b), three question items were frequently
asked: those concerning local activities (Q24), activities that create perceptions (Q25),
and residence is safe (Q16).

The accuracy of information aspect (Cluster A), as shown in Figure 3(c), found six
question items that included rules & regulations (Q44), websites (Q46), channels to com-
municate (Q47), social media (Q48), tourist guide (Q49), and suggestions & service mind
(Q45).

The noble culture aspect (Cluster N), as shown in Figure 3(d), found five question
items, consisting of tourist attractions (Q1), identity (Q2), uniqueness (Q3), conserves
the local cultures (Q5), and attractions/historical tourist (Q4). In future work, the above
question pattern can be the base and guideline for designing Q&A structure in a Chatbot.
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Figure 4. The best rules in ESAN cluster
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