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A B S T R A C T   

The novel outbreak of coronavirus disease (COVID-19) was an unexpected event for tourism in 
the world as well as tourism in the Netherlands. In this situation, the travelers’ decision-making 
for tourism destinations was heavily affected by this global event. Social media usage has played 
an essential role in travelers’ decision-making and increased the awareness of travel-related risks 
from the COVID-19 outbreak. Online consumer media for the outbreak of COVID-19 has been a 
crucial source of information for travelers. In the current situation, tourists are using electronic 
word of mouth (eWOM) more and more for travel planning. Opinions provided by peer travelers 
for the outbreak of COVID-19 tend to reduce the possibility of poor decisions. Nevertheless, the 
increasing number of reviews per experience makes reading all feedback hard to make an 
informed decision. Accordingly, recommendation agents developed by machine learning tech-
niques can be effective in the analysis of such social big data for the identification of useful 
patterns from the data, knowledge discovery, and real-time service recommendations. The cur-
rent research aims to adopt a framework for the recommendation agents through topic modeling 
to uncover the most important dimensions of COVID-19 reviews in the Netherland forums in 
TripAdvisor. This study demonstrates how social networking websites and online reviews can be 
effective in unexpected events for travelers’ decision making. We conclude with the implications 
of our study for future research and practice.   

1. Introduction 

The tourism and hospitality industries have been significantly affected by social media (e.g., websites and virtual communities) as 
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well as travel-based online review emerging from consumer-generated media. The value of word-of-mouth generated by travelers on 
social media sites is an increasingly important antecedent in users’ decision-making processes in tourism and hospitality contexts. 
Travel users in social media can produce, share and review and provide a suggestion about a hotel, an airline, and a restaurant, as well 
as share information about their personal experiences. Such users find travel-related reviews to be extremely valuable and credible 
(Yoo et al., 2009). 

Fig. 1. The Amsterdam forum for coronavirus outbreak in TripAdvisor.  
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Several alternative destinations are available for decision-makers in destination decision-making (Decrop and Snelders, 2005). Due 
to the availability of rich information about travel products through different online sources, tourist decision-making has been 
enormously strengthened (Berne et al., 2012). It is more feasible for tourists to make their travel schedule independent of traditional 
travel agencies and tour operators based on numerous online sources of knowledge and travel services (Pan and Fesenmaier, 2006). 
Moreover, users’ travel reviews are incredibly familiar with the travel information search process rather than commercial providers. 
Therefore tourists are now more and more aware of travel services and products, travel planning and transactions related to travel 
through electronic word-of-mouth (Tham et al., 2013). 

A total of around 19 million tourists visited the Netherlands in 2018. The statistic report indicates a rise of approximately3 million 
visitors compared to 2017 (Statista, 2020a). Furthermore, inbound tourism is expected to continue to rise to 19 million and 21 million 
tourists in 2019 and 2020, respectively. The majority of people traveling in the Netherlands for holiday or business are from Germany, 
with about 5.24 million German visitors visiting their neighboring countries. They constitute more than half the total tourists visiting 
the Netherlands in 2017 along with the Belgians and the British (Statista, 2020a). The tourism sector is becoming increasingly 
important to the Netherlands economy year-on-year. Visitors spent a total of around € 78 billion (excluding outbound and other 
expenditures) in 2018. Tourists from abroad could spend a significant part of this expenditure, with inbound tourists spending about 
EUR 32.5 million (domestic expenditure worth EUR 45 billion). Relative to 2010, this is nearly double. One of the standout activities of 
tourists from abroad is visiting the Keukenhof in the Netherlands. Taken into account the flow of visitors to the Keukenhof, 20% of the 
visitors were domestic, 15% are German and 10% come from the USA, which are the top three (Statista, 2020a). 

Travelers are increasingly relying on the web for other travelers’ experiences and to find out what they can expect when they come 
to their destinations rather than on promotional ads or guides (Litvin et al., 2005). Social media platforms can be an excellent option to 
share data in real-time as they are an essential tool for public health and the development of the economy (Ahani et al., 2019b, 2017a; 
Giustini et al., 2018). The statistics show that the overall population in the Netherlands using social media was 61.23%. It is expected 
that this value will reach 65,76% by 2024. In comparison with the first year recorded, the increase would be around 4.5% (Statista, 
2020c). The most popular internet sites for inbound and outbound tourists in the Netherlands are the online social networking site 
related to traveling. For example, TripAdvisor is a travel web site providing consumer reviews and other information on world des-
tinations. This website offers travelers information, reviews and opinions on travel content and social travel forums (Ahani et al., 
2019b; Nilashi et al., 2019a, 2018b, 2019b, 2019c). It has provided useful forums for new coronavirus disease outbreak for all 
countries involved, as well as for tourists from the Netherlands who are concerned about the outbreak. The platforms of TripAdvisor 
have provided information for Netherlands tourists in relatively real-time about the novel coronavirus. Tourists and hotel managers in 
TripAdvisor in the Netherlands can also provide useful information about the situation of a particular place for travel. This website has 
provided travelers with forums to reveal their concerns about the outbreak of coronavirus and share information about coronavirus 
travel. The following are just two examples of the concerns that the active contributors with different levels have of the coronavirus 
outbreak (see Fig. 1). With so many possibilities, travelers often need advice on where to go, see, visit and do. Tourists are generally 
helped by a travel officer, a person with knowledge and skills. However, human factors, such as lack of memory, a lack of knowledge 
about the world, countries and cities and their tourist options may restrict the recommendations from these agents, which may result in 
a low ability to match tourist requirements or wishes against the options stored within a database. The final decision sometimes 
depends far too much on a tour operator. 

Recommender systems in several applications have already proven useful in coping with the problem of information overload 
(Bagherifard et al., 2017; Nilashi et al., 2017, 2015). Research on human decision-making in recommendation systems in this highly 
interdisciplinary area of research has become ever more important and popular. Häubl and Trifts (2000) examined user purchase 
decisions’ quality and performance impact by recommendations agents. They have shown that the use of recommendations agents can 
reduce consumers’ effort to search for product information, reduce their consideration size and enhance the quality of their purchase 
decisions. An online consumer review Deutsch and Gerard (1955) as a path to social influence can have two main roles –an informant 
and a recommender (Park et al., 2007). The online consumer reviews provide additional user-oriented information as an informant. 
They provide a negative/positive sign of popularity as a recommendation. As consumers simultaneously request product information 
and recommendations to purchase a product to learn about it and reduce uncertainty (Park et al., 2007; Rosen and Olshavsky, 1987), 
online consumer reviews that play both roles can meet the information needs of consumers completely. In addition, the travel agent 
may work with them to understand the customer’s wishes, preferences, demands and, goals of the customer. Ricci and Werthner 
(2001) The challenge is posed by interacting with the customer via a dialog to identify the customer’s interests. This dialog with the 
customer can be carried out using technological resources via textual messages. Once messaging is exchanged, the discussion session is 
scanned by an automated system to find subjects in the messages. 

Big data analytics has been a key application area with tremendous potential and growth for hospitality and tourism. As (Filieri 
et al., 2015) state in their research; currently, travel reviews are an important source of information for travelers. Studies on the tourist 
industry have demonstrated a potential impact on hotel rooms’ sales by customers (online consumer reviews or user ratings) (Ye et al., 
2009). The previous research further investigated that online reviews influence travelers’ decision-making on the selection of travel 
destinations (Arsal et al., 2008) and booking of hotels (Filieri and McLeay, 2014). Regarding travelers’ decision-making, previous 
research also claims that online content generated by consumers would influence the entire stages of the travel preparation process 
(Kim et al., 2018). The content produced by the customer plays a major role in determining how tourist companies formulate their 
strategies and policies to better make business decisions and to provide the perfect supply of resources (Song and Liu, 2017). 

Furthermore, social medic platforms have delivered significant support to countries, governments, health care agencies and 
businesses including tourism organizations. One of the most important functions of social media is the power to spread a broad range of 
information (Bakshy et al., 2012). Social media platforms share information in real-time for public health and business development 
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(Ahani et al., 2019b; Giustini et al., 2018). Emerging of social media and Web 2 has meaningfully impacted tourism information 
sources recently. Travelers continue to be mainly affected by the commentaries and thoughts of families and connections while 
organizing their travels (Hernández-Méndez et al., 2015). Not to mention that, this is the WOM that can simply spread through 
different social media channels. WOM is a discussion about a product or service that happen among individuals (Arndt, 1967). Indeed, 
the influence of WOM occurs in the last buying step since positive WOM communications support customers, decrease anxiety and 
doubt, and endorse guarantee (Abubakar et al., 2017; Assael, 1995; Chen et al., 2015). Electronic word of mouth (eWOM) or Electronic 
version of WOM is a continuing information sharing process between prospective, real, or previous customers about a product, service, 
or business, which is accessible to the public via the Internet (Ismagilova et al., 2019). The eWOM is also recognized as a significant 
source of information that considerably influences buying decisions (Kudeshia and Kumar, 2017; Lin et al., 2019). Specifically, WOM 
through social media (eWOM) can increase customer awareness, reduce risk regarding products or services and help travelers select 
their destinations (Abubakar and Ilkan, 2016; Grewal et al., 2003; Jalilvand and Samiei, 2012; Nilashi et al., 2018a). 

It has been found that online reviewers can choose to write so that their experience is best represented (Wattanacharoensil et al., 
2017). Opinions shared by peer travelers, thus assist in reducing the risk of a poor decision to tourists. But, due to the increasing 
number of opinions and reviews on products and services per experience, reading all reviews for an informed decision is difficult. 
Moreover, online travelers face complex decisions due to the wide variety of products, choices, and available information. Thus, online 
businesses are trying to support travelers’ decision-making by providing advice from previous travelers and recommender systems. 
Accordingly, recommendation agents developed by machine learning techniques can be effective in the analysis of such social big data 
for the identification of useful patterns from the data and knowledge discovery. The recommendation agent is developed through the 
text mining approach. Many learning techniques for text mining have been developed to perform the data analysis on unstructured 
data (e.g., online reviews). One of these techniques is Latent Dirichlet Allocation (LDA), which is used for probabilistic topic modeling. 
This study uses LDA for online reviews analysis which, is provided in TripAdvisor forums of The Amsterdam Message Board regarding 
the COVID-19 outbreak. The data is crawled by a designed crawler from the TripAdvisor website. 

Therefore, based on the explanation above, and since the tourism industry is considered one of the principal sectors influenced by 
the COVID-19 outbreak and due to COVID-19 outbreak developed into the main media occurrence and the worldwide catastrophe that 
enormously affected the tourism sector and the tourists’ travel behavior globally (Neuburger and Egger, 2020). Therefore, this situ-
ation recommendation system, which is considered an intelligent system and supporting tool in the decision-making process in online 
retailing websites, can be effective (Abumalloh et al., 2020). Besides this recommender system should be flexible and inform the 
instance of outbreaks and consider the users’ requirements. Nilashi et al. (2018b) stated that recommendation agents are essential tools 
for travel agencies to aid customers in their decision-making procedures. 

Recently, numerous studies conducted on tourism recommendation systems (Jeong et al., 2020a; Yochum et al., 2020) and have 
discussed research challenges and a general overview of this system. For instance, Bahramian and Abbaspour (2015) conducted 
research on the tourism recommender system and developed a new recommender system to overcome information overload difficulty. 
Figueredo et al. (2018) developed a tourism recommender system for smart tourism destinations based on emerging methods using 
deep learning and fuzzy logic techniques. Loh et al. (2003) presented a tourism recommender system for travel agents by utilizing a 
text mining approach. Santos et al. (2016) proposed a tourism recommendation system to assess user profile formation concerning new 
information associated with the user’s physical and psychological functionality stages. Jeong et al. (2020b) in their study developed 
recommendation systems for tourism based on the information in tourist sites via big data social network investigation. While these 
studies suggest fascinating investigations into various perspectives of recommendation systems, the novelty of our research varies from 
the previous studies; that is, we focus on the recommendation agents by using machine learning and text mining methods. Best of our 
knowledge, no research has been conducted to examine the tourism industry’s recommendation system, especially in this circumstance 
of the COVID-19 outbreak. Therefore, the contribution of this study is summarized as follows:  

• This study develops a recommender system based on text mining and prediction machine learning techniques.  
• This study used big data analytic tools to perform analysis on of big social data 

to help the customers and businesses for better decision making in an unexpected event like the Coronavirus outbreak. 

2. Literature review 

2.1. Coronavirus and its impact on the Netherlands tourism 

Coronavirus is an infectious agent, hugely impacted individuals’ social life all around the world. This virus, also known as Covid-19, 
creates respiratory illness with symptoms such as a cough, fever, along with breathing difficulties in more severe cases. As for today, 
there is no vaccine to prevent Covid-19 prevalence or any medication to treat Covid-19 patients. The only known measures, recom-
mended by the world health organization (WHO) are the regular washing of hands, avoid touching the face, attending to the social 
distancing rules and home isolation. Among all the suggested measures, maintain a social isolation for a long period is difficult, 
considering that people would like to keep their social life and perform on their job duties. For instance, today people would like to 
socialize, meet, and greet others to advance a sense of their social life (Kizgin et al., 2019). However, due to the Coronavirus outbreak, 
it is impossible to maintain a healthy social life, given the rapid community transmission of this virus, which creates the profound fear 
in the hearts and minds of the people. 

The new COVID-19 virus took hold of other regions after months of rapid spread within China. By 19 March 2020, the Dutch 
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authorities reported a total of 2460 cases of coronavirus. On 27 February 2020, the coronavirus officially entered the Netherlands 
when a Dutch resident returned from Italy’s Lombardy region. A Dutch resident traveled to northern Italy was also the second 
identified case in this country (Statista, 2020b). The number of patients was adjusted downwards on 3 March. Number of new daily 
Coronavirus (COVID-19) cases in the Netherlands as of April 14, 2020 is presented in Fig. 2 (Statista, 2020b). 

As the coronavirus disease spreads worldwide, the travel industry is being drastically frozen when travel bans are introduced. 
Global travelers are increasingly concerned about the outbreak. Almost half (42 percent) of travelers worldwide who have booked trips 
over the next 6–12 weeks have already canceled their travel plans or plan to cancel because of coronavirus concerns, the study finds. 
The entry conditions in the Netherlands will be stricter from Thursday, 19 March 2020, at 18:00. In 2020, the Netherlands is expected 
to be visited by around 1,53 million tourists from Asia. Most people from China (incl. Hong Kong) are expected to come with 305,000 
visitants, while 195,000 and 130,000 from India and Japan are expected to come. Compared to the previous year’s volume of tourists 
in China, however, the statistical report decreased by 20% (Statista, 2020). This is mainly due to the outbreak of coronavirus. 

2.2. eWOM and Travellers’ information sharing for coronavirus outbreak 

The importance of word-of-mouth (WOM) in shaping consumer opinions and behaviors have been long understood by researchers. 
(Arndt, 1967; Day, 1971; King et al., 2014). The study of WOM communication also included the research of eWOM with the advent of 
the Internet. eWOM is any positive or negative statement of a product or company made available on the Internet by potential cus-
tomers to the groups of users who seek specific information in the online environment (Hennig-Thurau et al., 2004). eWOM has various 
unique features, including greater scalability, accessibility, measurability, and quantifiability, that distinguish it from WOM (Cheung 
and Thadani, 2012; Hung and Li, 2007). As social media platforms are increasingly used, eWOM becomes a popular source of reliable 
data and influences consumers (Gauri et al., 2008). It is an important source of information for travelers looking for information about 
their destination and facilitates their decision-making with respect to on-line acquisitions of tourism products or services (Lu et al., 
2010). In prior studies, its impact on the behavioral patterns and travel intentions has been identified (Di Pietro et al., 2012) and 

Fig. 2. Number of new daily Coronavirus (COVID-19) cases in the Netherlands as of April 14, 2020 (Statista, 2020b).  
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purchase intentions (Sparks and Browning, 2011). Consumer behavior research suggests that eWOM and product assessments have an 
emotional and cognitive attitude towards the consumer (Harrison-Walker, 2001). 

The communication today is significantly different as social media platforms have a key role in the distribution of information 

Fig. 3. Data anlytic procedure.  
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which allows people to concurrently share information with numbers of individuals (Bakshy et al., 2012). Social media have provided 
an online environment for people to be together, work together and share knowledge. In fact, these platforms have developed as a 
practical tool, emerging and maintaining social relationships (Ellison and Boyd; Kane et al., 2014). In addition to help with the 
maintenance of the healthy social life, the online platforms and chancels, is helping businesses to continue running remotely in which 
customers can even evaluate their performance, using social media (Etter et al., 2019). For instance, TripAdvisor was founded 20 years 
ago but it wasn’t a user generated social media site. Now, this social network provides customers with two-way communications to 
receive information from tourism organizations and creating content regarding their travels’ experiences. TripAdvisor is a travel social 
media that help travelers to get travel information, post reviews and opinions about travel content and engage in social travel forums 
(Ahani et al., 2019a). When the perceived risk of traveling increases, travelers are more willing to rely on social media and user 
generating content (UGC) in decision making (Amatulli et al., 2019; Ukpabi and Karjaluoto, 2018). 

Recently, social media has also been effective in Coronavirus outbreak, specially in spreading the coronavirus through the trav-
ellers. The fact is that without social media contributions, it was difficult to improve the travelers’ awareness for Coronavirus outbreak. 
Let’s take you back a little bit, assuming that the Coronavirus outbreak had occurred 20 years ago. What do you think would have 
happened? Was it possible to keep people at home isolation asking them to fulfil their job duties online and from home and attend to 
their social activities online? Was it possible to inform and update people on the outbreak of this virus as quick as today? What about 
travel decisions, was it possible for people to make travel decisions without having accurate information regarding the outbreak 
situation in different destinations, or flight cancelation, and travel bans? It would be defiantly hard as at that time there were no social 
media including Facebook, Twitter, and other social network platforms. 

Therefore, travelers need more external knowledge to assist them in perform purchase decisions throughout the evaluation stage. In 
this regard, travelers depend more profoundly on eWOM to decrease perceived risk and doubt, which then impacts their decisions and 
intention on the booking (Tsao et al., 2015). The eWOM on TripAdvisor, becomes significant when the travelers have narrowed in-
formation regarding a travel destination to increase their awareness (Shome, 2020). In the case of the Coronavirus outbreak quantity of 
travel eWOM posted on social media platforms (TripAdvisor forums) provided real-time information on the COVID-19 and can be 
effective in the brief description and forecasting of various COVID-19 travel news tips and statistics. Besides, that can increase 
travelers’ awareness about coronavirus prevention. 

2.3. Information sharing theory 

The information sharing theory derived from social exchange theory was proposed by Constant et al. (1994) to investigate the 
effects on individuals’ intentions to share information. It is based on the idea that “organizational culture and policies, as well as 
personal factors, can influence peoples’ attitudes about information sharing” (Constant et al., 1994). The theory of information sharing 
states that people are determined by individual factors, for example, power and reciprocity, and by the social and organizational 
factors of information sharing. The information sharing theory proceeds beyond communications and information transfers between 
friends and individual communications to incorporate “organizationally remote strangers they will never meet in person”(Zaheer and 
Trkman, 2017). Furthermore, information sharing theory also expresses that individuals sharing information are influenced by the 
considerations of rational self-interest, organizational, and social setting (Qi, 2015). 

Nowadays, the information sharing in the tourism industry is considered as a critical domain, and tourists are frequently longing for 
information about their situation (Mupfiga, 2015). The information of tourists’ requirements comprises of united information of the 
destination as well as real-time support through travel investment; real time support through travel investment; and distribution 
experiences with different travelers simply Tourists require the support of the information’s accessibility post-visit for peer evaluation. 
In this research, the association of tourism information requirements is essential to discover the information to be distributed and 
performed. In our case when people discovered that that sharing information in social media is usual, precise, and socially wanted 
workspace behavior they have more feelings to continue to share information. For instance, in the case of COVID-19, TripAdvisor as a 
platform for information sharing is essential in a collaborative network for sharing information. Furthermore, it is accessible to provide 
evaluations and judgments regarding any tourism experience by further functionality that usually is not accessible on websites. 
Mahakata et al. (2017) stated that online information sharing could aid decrease the time needed for information sharing and publicly 
the system is available by anyone from anyplace over the world. Therefore, all tourism stakeholders as well as travelers can acquire 
unified comprehensive information about destinations. 

3. Method and data analysis 

The proposed method, which combines textual modeling approach with the content-based filtering is presented in Fig. 3. The main 
steps of the proposed method are: data crawling from social networking site, data pre-processing, topic and keyword extraction from 
the textual data, content-based filtering and providing recommendations to the users. Each step of the proposed method is introduced 
in the following sections. 

Data Collection and Pre-Processing: The data is crawled by a designed crawler from TripAdvisor website. The collected data 
stored in the datasets. In Fig. 2, a part of users’ number of reviews and posts is presented. Each user has provided his/her comment on 
the question provided for coronavirus outbreak in TripAdvisor’ message board. The preprocessing of text used steps which were similar 
to previous research (Lee and Bradlow, 2006), including word stemming; word tokenization; removing non-English characters and 
words; replaced common negative words; POS tagging; and deletion of words in low frequency (down from 2 percent). This study uses 
recent developments in the field of machine and natural language learning in the field of the technology and techniques used to 
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effectively extract the main topics and important terms from a wide range of text data. A topic model is a type of probability model for 
the discovery of the topics found in a document collection. We applied LDA on the collected data and stored the weights of the terms in 
each topic of the documents in a 3-dimensional tensor (see Fig. 4). The tensor of data mainly included documents, topics and the terms. 

Topic Modeling: Topic analysis has been recently the center of attention in the area of machine learning as well as text mining 
(Henderson and Eliassi-Rad, 2009; Lukins et al., 2008). It is by definition a process through which the latent information is discovered 
in a collection. One of the instances of probabilistic topic modeling strategies (Redner and Walker, 1984) is LDA (Blei et al., 2003), 
according to which a number of topics will be covered by a document and sampling of every word in the document is performed 
considering the probability distributions with various parameters; therefore, every word is produced with a hidden variable which 
shows its original distribution. When the scope of representing every topic in the document is computed, it is possible to represent the 
document at a higher level compared to the potential level, through BOW technique which reflects a series of topics. The graphical 
description of the LDA approach is presented in Fig. 5. The LDA generative procedure is defined as follows:  

Algorithm 1. LDA Procedure 

1. For each topic z ∈ Z  
▪ A multinomial distribution is draw as ∅z Dir( β

→
). 

2. For every user u ∈ U,  
▪ A multinomial distributionθu Dir( α→) is drawn.  
▪ For every word w ∈ Du, 

(a) A topic z Multinomial(θu
→
) is drawn.(b) A word w Multinomial(∅z

̅→
) is drawn   

In LDA, multi-nominal distributions of θu
→ are assumed and ∅z

̅→ are depicted from Dirichlet distribution through two parameters α→ and 
β
→. Every word w in Du is considered as chosen by the initially depicting a topic z following θu

→ and then selecting a word w in the text 
corpus from the associated distribution ∅z

̅→ of the chosen topic z. Based on the LDA scheme, the possibility of a word w originated by 
user u is predicted as: 

Fig. 4. Data anlytic procedure.  
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∫

Dir(θu; u)

(
∑|Z|

z=1
θuz∅zw

)

dθu (1) 

We use the LDA technique to extract the principal dimensions and label them in all collected reviews by users (contributor). The 
LDA identified 10 subjects and showed the top 20 words and their relative weight in each topic. Dimensions were labeled based onthe 
identification of a logic link between the most common words for a subject. The results of LDA for two topics are presented in Fig. 6. 

Content-Based Filtering: To help users retrieve the relevant resources, recommendation 
systems have been developed as decision support systems (Nilashi et al., 2018a). Two basic approaches used in recommendation 

systems include collaborative and content-based filtering. The former employs feedback from users with similar interests, the latter is 
based on the functionality of each user’s chosen resources. Recommender systems can use a list of recommendations to assess user 
behavior more accurately. In this work, as the online reviews are involved as resources, item vectors are defined by the users’ online 
reviews, i.e., text that describes the situation caused by COVID-19 outbreak (see Fig. 1). In order to build item vectors (features from 
documents), a text mining approach, the LDA algorithm, can be used to extract topic information from the text as a word probability. 
Since each document is distributed according to its own topic, the cosine-based similarity measure between two documents can be 
applied by viewing each as a (theme-based) vector. 

Top Documents as Recommendations to Users: Finally, in this step, the Top-N recommendation is established for the active user 
(Nilashi et al., 2019c). This can be done by calculating the similarity between the documents to be recommended to the active user. 
Therefore, we can simply select the similarities in the order below and choose the first N documents for creating the list of 
recommendations. 

Method Evaluation. The F-measure metric is used to evaluate the quality of recommendations (Nilashi et al., 2018a). F-measure 
indicates a single value obtained combining both the precise and the recall. This measure is considered in the recommendation agents’ 
context for the overall usefulness of the recommendation list. A weighted harmonic means of two metrics recall and precision forms F1 
as: 

F =
1

β2

1+β2 ×
1

Precision +
1

1+β2 ×
1

Recall

=
(1 + β2)Recall.Precision

β2.Recall + Precision
(2) 

Fig. 5. The graphical representation of LDA.  

Fig. 6. LDA results for two topics.  
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In the above equation, the weighting factor β indicates the corresponding significant of precision against the recall. In the case of β 
= 1, the relative F-measure score is associated with the F1 score. This study concentrates on the use of the F1 scores for the evaluation 
of the accuracy in a prediction model. The results for precision, recall and F1-measure results for recommendations based on number of 
topics (5, 10, 15 and 20) are provided in Fig. 7. 

4. Discussion 

The current Coronavirus outbreak has had a huge impact on different industries including tourism. The tourism industry is 
currently one of the most disturbing segments. In the current Coronavirus outbreak, travelers and tourism organizations can provide 
useful information regarding the condition of different destinations (Ahani and Nilashi, 2020). Today, different types of social media 
have enlarged the number of individuals using the Internet to access information about their future travel destinations (Leung et al., 
2013; Litvin et al., 2008; Xiang and Gretzel, 2010). Bringing an example, social media channels make it possible to increase in-
dividuals’ awareness on the symptoms of this virus as well as the preventive approaches. On social media platforms such as Twitter, 
Facebook, and TripAdvisor, clinicians, medical specialists, tourism organizations, governments and individuals are regularly updating 
people regarding the prevalence of the outbreak. 

It has always been essential for travel agencies to improve the quality of online services on social networking sites. Moreover, it is 
an important task for the tourism website’s search engine to help users make good decisions on tourism platforms. Therefore, it has 
been in the interest of many researchers to develop more reliable and useful search engines to help travel services providers improve 
their systems (Fesenmaier et al., 2010). The importance of recommending systems for e-commerce consumer choices has already been 
analyzed in previous studies. In tourism, travelers are also overwhelmed by the fact that they must compare too many suggestions, the 
only difference being that they have small details and especially in unexpected events, the most relevant recommendations for the 
decision-making process should be received. Sophisticated recommendation agencies are therefore needed before taking a decision to 
solve overloads of information and make appropriate recommendations. Different types of possible online recommendation sources (e. 
g. experts, clients) are available. For this study, we concentrated on advice that previous customers published online in the form of 
online review. 

Many previous studies have analyzed the impact on travellers’ behavior from online reviews, and several studies examine the 
impact and use of recommendation systems. This research expands knowledge about online recommendations and their impact on 
decision-making by travelers. In practical terms, potential customers are often seeking several suggestions to facilitate their decision- 
making and make the right choice from a large selection of online alternatives. During natural disasters, unexpected events or 
emergency situations, an essential requirement for an effective and right decision making and emergency management is information 
sharing (Carminati et al., 2013). According to WHO, reachable knowledge is an important primary phase in the conversion of 
knowledge from scholars to managers, policymakers and other stakeholders (Dye et al., 2013). As social media platforms have become 
a vital part of today’s people life (Ahani et al., 2017b), a reliable collaborative platform for information sharing may be beneficial for 
managing the impact of unexpected events like Coronavirus outbreak on the global economy. Social networking sites provide forums 
to collect a considerable amount of data which are useful for awareness of customers and businesses on the current situation for their 
right decision making at the right time. Accordingly, it is suggested the use of big data analytic tools to perform analysis on this type of 
big social data to help the customers and businesses for better decision making in an unexpected event like Coronavirus outbreak. In 
addition, according to the previous studies, increasing the volume of online reviews will better help mitigate negative comments 
(Teixeira and Kornfeld, 2013), improve consumer perception (Tsao et al., 2015), and eventually, improve operational performance 
(Kim et al., 2015). Thus, the service provider must consider effective feedback systems with sophisticated knowledge sharing channels 
during natural disasters, unexpected events or emergency situations. This will accordingly improve the traveller’s awareness for right 

Fig. 7. The precision, recall and F1-measure results for recommendations based on number of topics.  
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decision making through eWOM. 
Therefore, prior studies agree that online recommendations have become necessary when doing bookings and influence on rev-

enues as well as contribute to information sharing and impact travelers’ decision-making. For example, the finding of this study is 
consistence with Brazytė et al. (2017) who declared that eWOM and online societies perform a significant role in the travelers’ 
decision-making manner. Similarly, Law et al. (2010) and Kotoua (2017) stated that social media and positive WOM are significant to 
the hospitality and the tourism business as well as websites service providers on the internet. Websites support to develop destinations 
and impact tourists’ decision-making processes for choosing the destinations of their passion. Moreover, this is similar to the findings 
of Zeng and Gerritsen (2014) they agreed that information sharing on social media websites is an essential basis of evidence that can 
aid tourists in travel decision-making. Nezakati et al. (2015) and Jacobsen and Munar (2012) correspondingly stated that social media 
could similarly be utilized during the travel preparation process and also after travel for sharing knowledge. An improved method of 
social media makes eWOM closer to conventional WOM communication which is, however, a significant information source for travel 
preparation and decision-making. 

5. Theoretical and practical implications 

This study adopted a framework for the recommendation agents and uncovered how social networking websites and online reviews 
could be effective in unexpected events for travelers’ decision making. Thus, the theoretical contribution of this study is through the 
lens of information sharing theory. In this research, the identification of travel information requirements is vital to discover the in-
formation to be distributed and presented. Based on this theory, the principal outcome of this research reveals that social media has an 
essential role as a source of information to assist the tourist in each step of travel decision-making, and at every stage, the tourist is 
utilizing information in taking whole activities initiated. Significantly, based on the information sharing theory, people may actively 
share information eWOM through social media which is also identified as an essential source of information that can aid tourists in 
decision making. 

This study also presents some extremely effective practical implications as follows: this study empirically showed that practitioners 
need to attempt to encourage tourists for social networks to engage in eWOM for the outbreak of COVID-19 and tend to decrease the 
possibility of poor decisions. Therefore, the travel industry needs to take steps to comprehend how to engage these travelers. The 
authors likewise recommend that advertising practitioners engage their traveler bases directly through social media platforms. 
Moreover, practitioners should be cautious about what travelers share on social media because, in unpredictable and unique occasions 
of the COVID-19 outbreak, tourists need real information to satisfy their doubts and concern. 

6. Conclusion 

This study presents that social media is considered an essential tool and platform for sharing data in real-time. Additionally, the 
eWOM is also identified as a critical source of information that considerably impacts on tourists travel decision making as well as 
increase traveler awareness regarding their destination selection. This study applied big data analytic tools to analyze social big data to 
aid the travelers and industries to improve decision making in an unpredicted occasion like the Coronavirus outbreak. Moreover, we 
used Latent Dirichlet Allocation for online reviews analysis which is provided in TripAdvisor forums of The Amsterdam Message Board 
regarding the COVID-19 outbreak. Accordingly, the recommendation agent developed based on text mining and prediction machine 
learning techniques. The results of this study revealed that how social networking websites and online reviews can be useful in un-
expected events for travelers’ decision making. Although the proposed method has achieved good results from the social media data, 
the method can be further developed through sentiment models and other machine learning techniques. As the method was developed 
through non-incremental machine learning techniques, the use of incremental machine learning techniques may have better perfor-
mance on the social big datasets during the COVID-19 outbreak. 
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