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Abstract: The selection of accommodation plays a crucial role in tourist trips as an unsuitable choice might affect the tourists’ activities. 

Decision-making related to the choice of an optimal hotel is a complex process due to the variety of factors and tourist preferences. By 
applying the Fuzzy AHP (analytical hierarchy process) method, this study aims to overcome uncertainty and to support the tourists’ 

decisions to choose the optimum hotel on the booking.com website. The adopted criteria for optimal selection include hotel rating, hotel 

price, Wi-Fi availability, free parking, breakfast availability, and free cancellation service. The criteria are compared to stakeholder 
preferences and weighted by using the FAHP method. The results show that the hotel price is the most influential criterion in hotel selection, 

whereas the free cancellation criterion has the lowest impact. 
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1. Introduction 

Tourism is the traveling of individuals to places out of their 
common environment. Tourism involves several activities, such as 

visiting attractive destinations and lodging, as well as actors like 
restaurants or accommodations. One of the most important sectors 

of tourism industry is accommodation, which involves hotels, 
motels, etc. 1. Several studies conducted on the sector of 

accommodation reveal that most of the tourists focus on hotel 

choice (Batra, 2009 and Caber & Albayrak, 2014). Among hotel 
facilities, the competition for tourists, especially in touristic cities, is 

extreme and clearly visible. Hotel managers spend a high cost on 
marketing and promoting their hotels to fascinate tourists 4. The 

managers aim to provide several services that attract customers, 
such as affordable prices and free services (e.g., Wi-Fi, breakfast, 

cancellation, and parking) 5. Besides these competitive factors, the 
rating, the location, the quality, and the number of stars play a 

significant role in consumer purchase. Despite the availability of 

online websites for booking a hotel, all the above-mentioned factors 
make hotel selection a complex, fuzzy, and uncertain decision-

making process. Therefore, it is worth analyzing the factors found 
on online booking websites and applications to improve tourists' 

choice. 

Several researchers study the aspects that influence hotel 
choice, where psychological and non-psychological factors affect 

tourists' decision-making 6. Building on the research of Ananth et al. 

(1992), this study evaluates the factors that influence hotel 
selection. The result demonstrates that hotel quality and cost are the 

most dominant factors. Another researcher 8 claims that free 
services, cost, location, and cleanliness are the most influential 

factors, while Stringam et al. (2010) mention that tourists choose 
hotel according to room size and breakfast availability. Bronner and 

De Hoog (2014) find that the highest rating factor in case of 
choosing hotels is the affordable prices. The majority of studies 

focus on the factors of hotel selection in general. With the rapid 

development in internet evolution, the purchase has shifted to online 
sites 11. Several studies demonstrate the importance of internet in 

tourism industry. Most of the tourists book their accommodation 
places via online websites or applications 12. These websites and 

applications, such as booking.com, support tourists in choosing a 
suitable hotel for their journey 13. However, due to the competitive 

alternatives and the high number of factors that affects optimal 

decision-making, tourists remain confused while looking for the 
best option. Therefore, it is beneficial to study the factors affecting 

tourists' hotel choice. The most suitable approach to deal with 
several factors and to evaluate the alternatives is the multi-criteria 

decision-making (MCDM) approach 14. Previous studies identify 
the factors that affect hotel selection by using the MCDM approach 

in general. For example, Chou et al. (2008) study the factors that 
play an important role in hotel choice in Taiwan and apply the 

MCDM approach. The outcome of the research evaluate and rank 

the factors, where the location and accessibility of the 

accommodation are the most influential factors. In a similar vein, 
this approach is applied for studying the dominant factors in hotel 

selection in Iran. However, the cost and car parking availability 
criteria have a significant impact on hotel choice, too 16.  

The primary objective of this study is to analyze and prioritize 

hotel selection factors found in the online booking systems by using 
the fuzzy analytical hierarchy process (FAHP) method. There are 

many online booking websites and applications, but booking.com is 

employed as a case study. Meanwhile, the FAHP method is used in 
this study to deal with uncertainty and fuzziness in decision-

making.    

2. Material and Method 

Online booking systems are important in tourism industry, 
especially in the accommodation sector. Several factors might be 

found in these systems that affect tourists' choice 17. This study 

considers booking.com as a case study to analyze the relevant 
factors. The chosen factors of the adopted system are the 

followings: rating, the number of stars, cost, location, reviewers, 
Wi-Fi, free parking, and breakfast availability 18. Booking.com is 

used in the case study due to its importance earned as being the 
largest hotel reservation agency in the world, where more than 

900,000 room booking is conducted per day 19 According to 
Garrigos-Simon et al. (2017), booking.com is the best platform that 

provides reliable information on hotels. The MCDM approach can 

be utilized to analyze those factors which might help tourists in 
choosing an optimal hotel based on the importance of the factors. 

There are many methods belonging to the MCDM that are 

suitable for making an appropriate choice among several 
alternatives. The analytical hierarchy process (AHP), which has 

been first proposed by Saaty (2001), is a method of the MCDM. 
However, choosing the best hotel involves some uncertainty and 

fuzziness factors that affect the hotel choice. Additionally, the AHP 

is not the efficient approach of the MCDM to represent human 
thinking 21. Thus, this study proposes to apply the extended version 

of the AHP to analyze and prioritize the factors of the booking.com 
website. Nevertheless, the pairwise comparison matrix checking the 

experts' preference is conducted based on the AHP method. Then, 
the AHP scale is converted to fuzzy numbers by using a triangular 

fuzzy number (TFN). Equation (1) demonstrates the membership 

function of a TFN 22. 

 

 (1) 
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Letters l, m, and u denote the lower, medium, and upper TFN 
numbers. The membership function of the FAHP applies a different 

scale ranging from 0 to1, as illustrated in Грешка! Източникът 
на препратката не е намерен. 17.  

 
Fig.  1 A triangular fuzzy number (TFN) 

 

Table 1 illustrates the AHP scale and the fuzzy numbers, which 
are calculated based on the membership function.   

Table 1: The AHP scale and the fuzzy numbers  

Definition AHP scale Fuzzy number 

Equal importance 1 (1,1,1) 

Somewhat more important 3 (2,3,4) 

Much more important 5 (4,5,6) 

Very much more important 7 (6,7,8) 

Absolutely more important 9 (9,9,9) 

Intermediate values 

2 (1,2,3) 

4 (3,4,5) 

6 (5,6,7) 

8 (7,8,9) 

After checking the consistency ratio of the experts' preferences, 

the FAHP calculations can be accomplished. Let X= {x1, x2, x3, …. 

xn} and G= {g1, g2, g3, …. gn} be used to refer to the object set and 
a goal, respectively. For each goal, each object is taken with 

extended analysis. Therefore, for each object (m), extent analysis 
can be calculated: 

 

Where (j=1,2....n) represents TFNs. The steps of the extended 

version of the AHP (i.e., FAHP) can be summarized as the 
following 22: 

Step 1. The fuzzy synthetic value concerning object (i) is 

obtained by using Equation (2), Equation (3), Equation (4), and 
Equation (5). 

 

 

(2) 

 

 

(3) 

 

(4) 

 

(5) 

Step 2. The degree of possibility of two fuzzy numbers (M1, 

M2) is defined in Equation (6). 

 

 

(6) 

 

Грешка! Източникът на препратката не е намерен. 
demonstrates the definition of Equation (6), where letter (d) 

represents the highest intersection point (D) between two fuzzy 

numbers 17.  

 

 

Fig.  2 The intersection between M1 and M2 
 

Step 3. This step defines the degree of possibility for a convex 

fuzzy number greater than k convex fuzzy Mi (i=1,2, …. K), see 

Equation (7). 

V (M ≥ M1, M2… Mk) = V [(M ≥ M1) and (M ≥ 
M2)… (M ≥ Mk)] 

= min  V(M ≥ Mi),  i = 1,2, …, k 

 (7) 

Where d(Ai) = min V(Si ≥ Sk) for k=1,2….n; k ≠ i . Thus, the 

weight vector is given by Equation (8). 

=  
 (8) 

 Step 4. Equation (9) might be used to obtain the final overall 

weight.  

 
 (9) 

 

3. Analysis and Results 

The factors chosen from the booking.com online system are the 

followings: cost, Wi-Fi availability, free cancellation, place rating, 
breakfast availability, and free parking. The FAHP approach is 

applied to analyze the factors. According to the AHP method 
introduced by Saaty (2001), the pairwise comparison matrix of the 

experts is calculated. The consistency ratio of experts’ preferences 
is checked, and they are less or equal to 10%. Then, Equation (1) is 
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applied to convert the AHP scale to a fuzzy number, as shown in 
Грешка! Източникът на препратката не е намерен.. 

 

 

 

Table 2: Fuzzy AHP comparison matrix  

 

 C1 C2 C3 C4 C5 C6 

C1 (1,1,1) (0.25,0.45,1) (1,2.22,4) (1,2.95,6) (1,3.27,6) (2,4.83,8) 

C2 (1,2.22,4) (1,1,1) (1,3.47,6) (2,3.55,8) (2,3.94,8) (2,6.53,9) 

C3 (0.25,0.45,1) (0.17,0.32,0.5) (1,1,1) (0.25,1,4) (1,2.67,6) (2,4.08,6) 

C4 (0.17,0.34,1) (0.13,0.3,0.5) (0.25,1,4) (1,1,1) (0.25,0.96,6) (0.25,2.75,8) 

C5 (0.17,0.31,1) (0.13,0.27,0.5) (0.17,0.37,1) (0.17,1.04,4) (1,1,1) (1,2.95,6) 

C6 (0.13,0.18,0.25) (0.11,0.17,0.5) (0.17,0.24,0.5) (0.17,0.51,3) (0.17,0.41,1) (1,1,1) 

The fuzzy synthetic values are computed by using Equations (2-

7) as following: 

 

 

 

 

 

 

Then, the weight vector and the final weight of the factors are 
calculated by using Equation (8) and Equation (9), respectively. 

Грешка! Източникът на препратката не е намерен. shows 
the importance of the adopted factors in this study. 

Table 3: The eight vector and the normalized final weight of criteria 

Explanation Factor Criteria 
Weight 
vector 
(Wʹ) 

Final 
Weight 

(W) 

Hotel rating C1 0.901 0.205 

Hotel cost C2 1.000 0.227 

Wi-Fi availability C3 0.770 0.175 

Breakfast availability C4 0.746 0.169 

Free parking C5 0.640 0.145 

Free cancellation  C6 0.348 0.079 

 

It can be seen from Table 3 that the price with 0.227 final 

weight is the most influential factor in choosing a hotel on the 
booking.com online system. The price is followed by the rating as 

the second most important factor with a value of 0.205. The 
availability of Wi-Fi and breakfast services have approximately the 

same importance. Moreover, the outcomes demonstrate the effect of 
the free parking service on hotel choice with a final weight of 0.145. 

However, free cancellation with the value of 0.079 is the lowest 

influential factor. 

4. Discussion  

In this study, the main aim is to analyze those factors of an 
online booking system that affects hotel selection. The FAHP 

approach is applied for this purpose. The booking.com online 
system is used as a case study. The analysis is conducted based on 

six factors of the chosen online system. The outcomes show that the 
cost of accommodation is the most influential criterion in hotel 

selection, while free cancellation has the lowest importance. 

The results of this research has some similarities with the results 

of Ananth et al.'s study (1992), where the cost is mentioned as the 
most important criterion for hotel choice. Furthermore, Bronner and 

De Hoog (2014) claim that affordable hotel prices affect tourists' 

preferences. However, a difference is found between the findings of 

this study and Stringam et al.'s (2010), where the breakfast has a 
moderate effect. Contrary to the results of Lockyer's research 

(2005), where free services such as Wi-Fi and free parking have a 
low influence compared to the hotel rating and price. 

This study applies the FAHP approach to examine those factors 

of booking.com that play an influential role in hotel choice. The 
adopted online system is used as a case study since globally, it is the 

most important online hotel reservation agency. Each day, more 
than 900,000 rooms are booked by using booking.com 19. In this 

study, the FAHP is used to handle the uncertainty of the factors and 

the fuzziness of tourists' decision-making. This study examines the 
factors related to hotels. However, according to Mahdi and 

Esztergár-Kiss (2020), psychological factors have a significant 
impact on tourists' decision-making, too. Due to the COVID-19 

pandemic, tourists’ interviews could not be conducted, which is a 
limitation of this research. Further studies may include interviews to 

enrich this research. 

5. Conclusion 

This study is carried out to explain those factors of 

booking.com that influence tourists' hotel choice. Booking.com 
website is chosen since it is a significant accommodation booking 

agency. To handle the uncertainty and fuzziness of the relevant 
factors, the FAHP approach is applied. Several criteria such as hotel 

cost, Wi-Fi availability, free cancellation, place rating, breakfast 

availability, and free parking are adopted in this study. The findings 
demonstrate that the cost with a value of 0.227is the most important 

factor that plays a role in tourists' hotel choice. The hotel rating 
factor with a value of 0.205 as the second most important comes 

after the price. The free cancellation service is the factor with the 
lowest value. Furthermore, the results show that free parking affects 

hotel choice with a final weight of 0.145. The remaining factors 
adopted in this study have approximately the same influence. 
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