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Abstract: In the situation of a dynamic market and increasingly demanding 

consumers, there is a need for more efficient business in organizations. The 

organization's business is unthinkable without the support of modern 

information systems. Therefore, the Internet becomes a key resource for 

success in increasingly competitive business conditions. Information 

technology has an important role in tourism. The Internet has changed 

distribution channels and thus has enabled direct communication between 

suppliers and end users. Website quality is of great importance when it comes 

to competitiveness and to maintain the competitiveness. Therefore, this paper 

aims to present a new multiple-criteria decision-making (MCDM) model based 

on the use of Weighted Sum Preferred Levels of Performances (WS PLP) for 

selecting alternatives and Pivot Pairwise Relative Criteria Importance 

Assessment (PIPRECIA) method for determining weights of the evaluation 

criteria. Usability and efficency is demonstrated in a conducted numerical 

example of webiste evaluation of the hotels in Timok region (Eastern Serbia).  

Keywords: PIPRECIA, WS PLP, MCDM, hotels, websites. 

 

INTRODUCTION 

The Internet has become one of the most effective communication tools, 

and it is the fastest growing medium of communication. As a result, many 

companies have adopted and used the benefits it provides. The ability to 

promote products and services, as well as their online sales, are some of the 

significant benefits that the Internet provides. 

Also, the Internet market significantly influenced the increase in 

competitiveness, which required additional efforts from the organization in 

terms of the speed of realization and planning of procurement, services and 

better access to end users. Today, there are almost no organizations that do not 

have a web presentation, so web presentations represent an "ID card" of today's 

organizations, which enables them to become visible on the Internet. Therefore, 

web presentations become a significant factor in the business that allows us to 

keep pace with other organizations and maintain competitive advantage on the 

one hand, while on the other hand it enables attracting new customers 

(Stanujkic et al. 2017b). 

In the area of tourism and hotel management, the Internet has enabled 

the promotion of hotels and tourism destinations. Hotels, travel agencies and 

tourist organizations already have recognized the advantages of using websites, 

and for a longer period of time its advantages are used. 
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Decision making is a process that is continuously taking place 

everywhere and by everyone. Multiple Criteria Decision Making (MCDM) is 

one of the most important branches of operational research and considers 

problems when a decision is made to choose between two or more possible 

alternative solutions. Studies designed to identify key evaluation criteria and / 

or their significance are still current. In the literature, many authors are 

considering MCDM models for evaluating web sites that are applied in 

different areas, such as education, information, e-commerce, and more, only to 

name some of them: Ravasan and Zare (2018), Vatansever and Akgul (2018), 

Roy (2018), Kabassi and Martinis (2018) Liang et al. (2017), Stanujkic et al. 

(2017b) and Garg and Jain (2017). 

Compared to other types of e-commerce, tourism and hotel industry has 

its own peculiarities. Therefore, to evaluate the websites of hotels, we must use 

the appropriate set of criteria and determine their significance. In the literature, 

numerous studies and works were devoted to evaluating the quality of web 

sites. In our paper and in a numerical example, we will use the following 

evaluation criteria: C1 – Facilities information; C2 – Guest contact information; 

C3 – Reservation/price information, C4 – Surrounding area information; C5 – 

Management of the website and C6 – Company profile. 

The rest of the paper is structured in the following manner: Section 1 – 

Introduction, Section 2- The computational procedure of the PIPRECIA 

method, Section 3 – The computational procedure of the WS PLP approach, 

Section 4 – Numerical example and Section 5 – Conclusions.  

The computational procedure of the PIPRECIA method 

The Pivot Pairwise Relative Criteria Importance Assessment 

(PIPRECIA) method for determining the weights of criteria was proposed by 

Stanujkic et al. (2017a), as an extension of the Step-wise Weight Assessment 

Ratio Analysis (SWARA) method. 

The computational procedure of the PIPRECIA method can be shown 

through the following steps (Stanujkic et al. 2017a): 

Step 1. Determine the set of the relevant evaluation criteria and sort 

them in descending order, based on their expected significances. 

Step 2. Starting from the second criterion, determine the relative 

importance sj of the criterion j in relation to the previous (j-1) criterion, and do 

so for each particular criterion as follows: 
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Step 3. Calculate coefficient kj as follows:  
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Step 4. Calculate the recalculated weight qj as follows: 
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Step 5. Calculate the relative weights of the evaluation criteria as follows: 
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where wj denotes the relative weight of the criterion j. 

The computational procedure of WS-PLP approach 

Based on the Weighted Sum Method, proposed by Churchman and Ackoff 

(1954) and MacCrimmon (1968), Stanujkic and Zavadskas (2015) proposed the 

WS PLP approach, as follows (Stanujkic and Zavadskas, 2015): 
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where iS denotes the adjusted overall performance rating of the alternative i; 
]1,1[iS , wj denotes the weight of the criterion j; rij denotes the normalized 

performance rating of the alternative i with respect to the criterion j; n is the 

number of the criteria; ci is the compensation coefficient; 0ic ,  is the 

coefficient; ]1,0[ . 

 

For a MCDM problem that involves only beneficial criteria, the normalized 

performance ratings should be calculated as follows:  
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where: jx0  denotes the preferred performance rating of the criterion j,  
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In that approach, the decision maker sets the preferred performance ratings for 

the evaluation criteria, thus forming the virtual alternative },...,,{ 002010 nxxxA  . If 

the decision maker does not have preferences for any criterion, it should be 

determined as follows: 
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In the proposed approach, the alternatives whose iS   is greater than or equal to 

zero make a set of the most appropriate alternatives, out of which one should 

be selected.   

The compensation coefficient is introduced with the aim to provide adequate 

ratios between the greatest possible value of Si and their better matching with 

the preferred performance ratings given by decision makers. The part ic    of 

Eq. (5) can be used to reduce the number of the alternatives or to fine tune the 

values of iS   in the set of the most appropriate alternatives. However, its use is 

not mandatory, so that the selection of the most appropriate alternative could 

be carried out by using referring to the Eqs (5) to (9).  

4. A NUMERICAL EXAMPLE 

In order to determine in which extend the hotels in Timok Frontier are aware 

of the importance of their websites a limited survey was carried out. In this 

study, four hotels’ websites, shown in Table, have been evaluated on the basis 

of the five criteria adopted from Law and Cheung (2005), and shown in Table 

2. 

 

Table 1. Examined Hotels 

 Hotel URL 

A1 Hotel Albo https://www.hotel-

albo.rs/# 

A2 Hotel Srbija-

TIS,  

http://www.srbijatis.co.rs/ 

A3 Hotel Hamburg,  https://www.hotelhambur

g.rs/ 

A4 Hotel Golden 

Inn  

https://www.hotelhambur

g.rs/ 

 

Table 2. The set of evaluation criteria  

 Criteria 

C1 Facilities information 

C2 Guest contact information 

C3 Reservation/price information 

C4 Surrounding area information 

C5 Management of the website 

C6 Company profile 

 

The survey was conducted by e-mail, or more precisely by using an interactive 

questionnaire created in a spreadsheet file. By using such an approach, the 

respondents can see the calculated weights of the criteria and can also modify 

his/her responses if he or she is not satisfied with the obtained results.  

https://www.hotel-albo.rs/
https://www.hotel-albo.rs/
https://www.hotelhamburg.rs/
https://www.hotelhamburg.rs/
https://www.hotelhamburg.rs/
https://www.hotelhamburg.rs/
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For the purpose of a clear presentation of the research methodology used, the 

research procedure is presented on the basis of responses received from three 

respondents. 

The weights of the criteria calculated on the basis of the responses obtained 

from first of three selected respondents are accounted for in Table 3. 

Table 3. The responses obtained from the first of the three selected respondents 

and calculated weights of criteria 

 Criteria sj kj qj wj 

C1 Facilities information  1 1 0.20 

C2 Guest contact information 0.90 1.10 0.91 0.18 

C3 Reservation/price information 1.20 0.80 1.14 0.22 

C4 Surrounding area information 0.70 1.30 0.87 0.17 

C5 Management of the website 0.70 1.30 0.67 0.13 

C6 Company profile 0.60 1.40 0.48 0.09 

      5.07 1.00 

The weights of the selected evaluation criteria obtained on the basis of 

responses of three respondents are accounted for in Table 4. 

Table 4. The responses obtained from the first of the three selected respondents 

and calculated weights of criteria 

 wj 

Criteri

a 

I II III 

C1 0.20 0.19 0.16 

C2 0.18 0.19 0.16 

C3 0.22 0.18 0.16 

C4 0.17 0.14 0.27 

C5 0.13 0.13 0.17 

C6 0.09 0.17 0.09 

 

The responses about satisfaction, and desired level of performances, with 

quality of examined hotels’ websites obtained from three respondents are 

shown in Tables 5, 6 and 7. 

 

Table 5. The responses obtained from the first of the three selected respondents 

Criteri

a 

C1 C2 C3 C4 C5 C6 

A* 5 5 5 5 4 5 

A1 5 5 5 3 4 5 

A2 5 5 5 4 4 5 

A3 5 4 5 4 2 5 

A4 4 3 4 5 3 4 
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Table 6. The responses obtained from the first of the three selected respondents 

Criteri

a 

C1 C2 C3 C4 C5 C6 

A* 5 5 5 4 5 5 

A1 5 5 5 3 5 5 

A2 5 5 5 3 5 5 

A3 5 4 5 3 4 5 

A4 4 3 4 4 3 3 

 

Table 7. The responses obtained from the first of the three selected respondents 

Criteri

a 

C1 C2 C3 C4 C5 C6 

A* 5 5 5 3 5 5 

A1 5 5 5 2 5 5 

A2 5 5 5 2 3 4 

A3 5 4 5 2 3 4 

A4 4 3 4 3 2 2 

 

 

The weighted normalized decision-making matrix obtained on the basis of 

responses of the first of three respondents is shown in Table 8. 

 

Table 8. The weighted normalized decision-making matrix obtained from the 

first responses of the three selected respondents 

Criteri

a 

C1 C2 C3 C4 C5 C6 

wj
 0.20 0.18 0.22 0.17 0.13 0.09 

A1 0.00 0.00 0.00 0.17 0.00 0.00 

A2 0.00 0.00 0.00 0.09 0.00 0.00 

A3 0.00 0.09 0.00 0.09 0.13 0.00 

A4 0.20 0.18 0.22 0.00 0.07 0.09 

The overall group performance ratings obtained on the basis of responses 

obtained from three selected respondents are shown in Table 9. 

 

Table 9. The overall group performance ratings  

 C1 C2 

A1 0.15 1 

A2 0.16 2 

A3 0.26 3 

A4 0.50 4 
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As it is shown in Table 9, three of four considered hotels’ websites have 

relatively low si,   which indicates that examined respondents are  satisfied with 

quality and functionality of examined websites. 

 

The ability of identifying the weaknesses of the websites can be also mentioned 

as an additional contribution to the proposed approach, as it is shown in table 

10. 

 

Table 10. Weaknesses of the examined web sites 

Criteri

a 

C1 C2 C3 C4 C5 C6 

A1 1 1 1 4 1 1 

A2 1 1 1 2 2 2 

A3 1 3 1 2 4 2 

A4 4 4 4 1 3 4 

 

As it can be seen from Table 10, the best ranked website has a very poor 

performance compared to criterion C4, i.e. surrounding area information. The 

second-ranked website has satisfactory performance in relation to all criteria, 

while some improvement in its quality could be done in relation to the criteria 

C4- C6. 

 

CONCLUSION 

The main carrier of marketing activities on the Internet today are Web 

sites. Namely, the main advantage of the Web site is that it enables the user to 

get a large number of useful information in one place in a quick and easy way. 

The success of a company is determined by the quality of web sites, which on 

the other hand, measures the quality and reliability of the information provided, 

simplicity, substantiality, relevancy of links and the ability to print all or part 

of a composition. Multi-criteria decision-making methods represent a perfect 

tool for selecting the most suitable alternatives from a set of available 

alternatives. From the above shown numerical illustration it can be concluded 

that proposed approach based on the use of PIPRECIA and WS PLP approach 

can be used for determining quality of hotels’ websites.  In addition, the 

proposed approach is understable and easy to use. Based on the above 

considerations, it can also be concluded that MCDM methods and the proposed 

MCDM approach, can be a useful tool for evaluating the quality of websites in 

hotel industry, as well as revealing their weaknesses 
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