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Introduction
Tourism is a very important industry in today’s 
global economy. Tourism also stimulates 
other industries signifi cantly. The analysis of 
south-eastern European countries provides 
the initial framework for benchmarking the 
tourism performance of different countries, and 
determination of objectives and strategies for 
improving tourism competitiveness [48]. The 
quality aspect leads to the success of tourism 
development is any destination [26]. It is one of 
the sustainable tourism development [22].

In many rural areas in Serbia tourism 
has been recognized as one of the important 
segments that should ensure their sustainable 
economic development; this being the case 
with similar areas in other countries [3], [7], 
[9], [16], [17], [40], [41], [42]. One of these 
areas is Timocka Krajina (Timok frontier) 
located in eastern Serbia, on the border with 
Bulgaria and Romania. This region abounds 
in natural beauties such as mountains (Rtanj, 
Stol and the Stara Planina-the Old Mountain), 
gorges (Djerdapska Klisura – the Iron Gates 
of the Danube and Lazarev Kanjon – Lazar’s 
Canyon), and caves (Lazareva Pecina – 
Lazar’s Cave and Rajkova Pecina – Rajko’s 
Cave). Also worth mentioning is a natural stone 
bridge called the Vratnjanske Kapije (gates).

The importance of tourism potentials in 
Timocka Krajina has also been recognized in 
the project Stara Planina (the Old Mountain or 
the Balkan mountain range is an extension of 
the Carpathian mountain range, separated from 
it by the Danube River. This range runs 560 km 
from eastern Serbia eastward through central 
Bulgaria to Cape Emine on the Black Sea (Visit 
and meet Stara planina 2014) – New Network, 
which is co-funded by the EU through the 
Bulgaria-Serbia IPA Cross-border Programme.

A large number of websites contain all the 
necessary information regarding the natural 
beauties of the Stara Planina and its tourism 
potential, as well as other attractive locations 
in Timocka Krajina. There is a considerable 
diversity in these websites, which is probably 
the consequence of different purposes they 
have, then different amounts of funds available 
for their development and maintenance, as 
well as different levels of knowledge, skills and 
enthusiasm on the part of their webmasters.

The importance of the Internet and websites 
in the hotel and the rural tourism industry is 
discussed in a number of studies, such as: [4], 
[23], [45], [46], [47]. In a series of papers Law 
[30], [31], [33] considered the importance of the 
websites in the hotel industry, and proposed 
a fuzzy multiple criteria decision-making model 
for their evaluation. Akincilar & Dagdeviren [1] 
proposed the Multiple Criteria Decision Making 
(MCDM) model for evaluating hotel websites 
based on the AHP and PROMETHEE methods. 
A similar approach, based on AHP and VIKOR 
methods, was proposed by [18].

It is also important to note that Haile [19] 
states that an average visitor do not spend more 
than 15 seconds actively on the website, or even 
less than 10 seconds. It is also signifi cant that 
the number of such visitors is not negligible, and 
that according to Haile [19] it is a staggering 55%.

Therefore, developing a MCDM model 
that allows us to determine how much fi rst-
time visitors are really satisfi ed with the quality 
of a website or what the satisfaction level of 
their expectations really is could be of great 
signifi cance. Using such a model, a webmaster 
could achieve the following: timely determine 
the quality of the website, compare the 
website with competitive websites, and identify 
weaknesses of the website.
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In order to more realistically collect attitudes 
of the respondents, the planned model should 
provide an easy way to collect as much realistic 
attitudes of surveyed respondents as possible.

Intuitionistic fuzzy set is a very useful tool 
to depict uncertainty. Lots of multi-criteria group 
decision making methods under intuitionistic 
fuzzy environment have been developed [50]. 
Intuitionistic fuzzy prioritized operators and 
their application in multi-criteria group decision 
making are presented [12], [53], [54]. Data 
envelopment analysis is a non-parametric 
and linear programming based approach to 
appraise the relative effi ciency of a set of 
congruent units [50]. For the fuzzy environment 
the intuitionistic trapezoidal fuzzy numbers 
density aggregation operators can be used 
[35], [49]. For the data analysis the comparison 
of accuracy in ranking alternatives performing 
generalized fuzzy average functions are used 
[29]. Chen [13] presented the Interval-Valued 
Atanassov’s Intuitionistic Fuzzy Environment 
Inclusion-Based LINMAP method for Multiple 
Criteria Decision Analysis for effi ciency 
evaluation under uncertainty. Therefore, in this 
approach, the proposed MCDM model is based 
on the use of Atanassov Intuitionistic Fuzzy 
Sets (IFSs) together with DEA method [20].

Due to the reasons mentioned above, 
the rest of this paper is organized as follows: 
Section 1 considers some basic defi nitions and 
notations related to IFSs. Section 2 considers 
the criteria for evaluating the quality of websites 
with special emphasis on the criteria that can 
be used in the hotel and rural tourism industry. 
Section 3 proposes the MCDM framework for 
evaluating the quality of websites from the 
fi rst-time visitors’ point of view. Finally, Section 
4 offers a numerical example with the aim of 
explaining the proposed methodology in detail. 
After that comes the conclusion.

1. Preliminaries
This section considers some basic concepts of 
IFSs, Intuitionistic Fuzzy Numbers (IFNs) and 
linguistic variables, which are relevant to the 
proposing a framework for evaluating websites 
from fi rst-time visitors’ point of view.

1.1 Basic concepts of Intuitionistic 
Fuzzy Sets

Fuzzy sets (FS) theory was fi rst introduced 
by Zadeh [51] and this theory, unlike classical 
sets theory, allows partial membership to a set. 

Let X be universe of discourse. Then a fuzzy set 
A~ , can be defi ned as follows







  XxxxA A  )( ,~  , (1)

where: ]1 ,0[: XA  is a membership 
function, and )(xA  denotes the degree of 
membership of the element x to the set A~  [51].

In addition to belonging to a set, in IFSs 
theory Atanassov [5] also introduced not 
belonging to a set. Therefore, an IFS A~  in X 
can be defi ned as follows:



 xxA A )( ,~  , )(xA



Xx , (2)

where: )(xA  and )(xA  denote the degree 
of membership and the degree of non-
mem bership of the element x to the set A, 
respectively; ]1 ,0[: XA  and ]1 ,0[: XA ; 

.1)()(0  xx AA 
In addition, a very useful parameter, called 

the degree of indeterminacy of x to A, is defi ned 
in the IFSs theory, as follows

)()(1)( xxx AAA   ,  (3)

under the following condition

]1 ,0[)( xA . (4)

Basic operations on IFSs. The operations 
of addition and multiplication on IFSs were 
defi ned by Atanassov [6]. Let AAA  ,~

  
and BBB  ,~   be two IFSs. Then, the 
basic operations on IFSs can be defi ned as 
follows:

BABABABA  ,~~
 , (5)

BABABABA   ,~~ . (6)

Score function of IFSs. Chen and Tan [11] 
introduced a Score function to provide a method 
for comparing IFSs. Let AAA  , ~

  be an 
IFS. Then,

AAAS    , (7)

where SA denotes value of Score function, and
]1  ,1[~ AS .
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Ranking of IFSs. Let AAA  ,~
  and 

BBB  ,~   be two IFSs. Then, the ranking 
of IFSs on the basis of Score function can be 
made as follows:

. (8)

Intuitionistic Weighted Arithmetic Mean 
of IFSs. Let 

jj AAjA  , ~
  be a collection 

of IFSs. The Intuitionistic Weighted Arithmetic 
Mean (IWAM) of dimensions n is a mapping 

RRIWAM n :  that has an associated 
weighting vector T

nwwwW ),...,,( 21 with 
]1 ,0[jw  and 1

1
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)(,)1(1    (9)

1.2 Intuitionistic Fuzzy Numbers
As with the FSs theory, the IFSs theory also 
proposes several shapes of IFNs. The signifi cant 
shapes are the triangular and trapezoidal ones 
when the linear membership functions are used, 
while with the bell-shaped ones the non-linear 
membership functions are preferred.

In addition to the above mentioned 
shapes, the singleton shape can be pointed 
out as a characteristic one. A singleton IFN A~, 

aaA  ,~ , shown in Figure 1, is defi ned with 
the membership )(xA  and non-membership 

)(xA  function, respectively, as follows:



 


;0

,1
)(

otherwise
ax

x , (10)



 


;0

1
)(

otherwise
ax

x , (11)

where: parameter a indicates the most 
promising value that describes belonging to 
a set, parameter a’ indicates the most promising 
value that describes not-belonging to a set. 

Basic operations on IFNs. Let aaA   ,~
 

and bbB   ,~
 be two IFNs. According to

Fig. 1: A singleton IFN

Source: own processing
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Eq. (5) and Eq. (6), the operations of addition 
and multiplication on IFNs are as follows:

, (12)

. (13)

Score function of IFNs. Let be a singleton 
IFN. Then, the score of is as follows

aaS A
~ , 

(14)

where ]1  ,1[~ AS .

As in the case of IFSs, the Score function 
can be used to rank the IFNs, as it is previously 
shown.

Intuitionistic Weighted Arithmetic Mean of 
singleton IFNs. Let jjj aaA   ,~  be a collec-
tion of singleton IFNs. According to Eq. (9), the 
IWAM of singleton IFNs is as follows

)~,...,~,~( 21 nAAAIWAM
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


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 
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n
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w
j

n

j

w
j

jj aa
11

)(,)1(1
 
. (15)

1.3 Intuitionistic Fuzzy Linguistic 
Variables

The linguistic variables have been extensively 
used by many authors for solving various 
decision-making problems, and as a result, 
numerous linguistic scales, as well as variables, 

are also proposed. In this approach, a specifi c 
linguistic scale adapted to work with singleton 
IFNs is proposed. The proposed linguistic scale 
is shown in Table 1.

In this approach, the same linguistic 
variables are used for expressing a level of 
satisfaction and a level of dissatisfaction. 
In order to satisfy the condition (4), i.e. the 
condition according to which the degree of 
indeterminacy should be less than or equal to 
one, the acceptable combinations of linguistic 
variables that can be used for expressing 
satisfaction and dissatisfaction levels are 
shown in Table 2.

2. Criteria for Evaluating Websites
A large number of studies, published in many 
scientifi c and professional journals, have been 
devoted to website quality evaluation. The 
approach proposed by Boyd Collins in late 1995 
can be identifi ed as the fi rst formal approach of 
this type. His model, intended for librarians, was 
based on six criteria developed by combining 
evaluation criteria for printed media, and 
considering what was relevant for websites [38]. 
The criteria proposed by Collins are: Contents, 
Authority, Organizations, Searchability, Graphic 
design and Innovation use.

A very important approach to website quality 
evaluation was also proposed by Kapoun 
[27]. According to him, the following criteria 
are identifi ed as crucial: Accuracy, Authority, 
Objectivity, Currency, and Coverage. Based on 
the proposed evaluation, the Kapoun approach 
has the acronym AAOCC.

Linguistic variable The corresponding numerical values
Completely (C) 0.995
Very high (VH) 0.875
High (H) 0.750
Moderate high (MH) 0.625
Moderate (M) 0.500
Moderate low (ML) 0.375
Low (L) 0.250
Very Low (VL) 0.125
Insignifi cantly Little (IL) 0.005

Source: own

Tab. 1: Linguistic variables for expressing satisfaction and dissatisfaction levels
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Alexsander and Tate [2] and some 
librarians [8] confi rmed the usability of the 
Kapoun approach while some other librarians 
slightly modifi ed it. For example, Lydia [36] 
proposed the following six criteria: Authority, 
Accuracy, Objectivity, Currency, Coverage, 
and Appearance, which are to be applied when 
evaluating the quality of a website.

However, there are some librarians who 
have much more radical attitudes. Librarians 
at the California State University of Chico [10] 
proposed the use of the so-called CRAAP 
test, which contains a list of questions that 
are to determine whether the information on 
a particular website is reliable or not. Similarly 
to the Kapoun approach, the CRAAP test is 
also an acronym, i.e. it stands for the following 
criteria: Currency, Relevance, Authority, 
Accuracy, and Purpose.

It should be noted that there are views 
according to which the Kapoun approach 
is not suitable for evaluation of all types of 
websites [15]. Therefore, due to their specifi c 
characteristics and features, different websites 
are to use different evaluation criteria.

2.1 Criteria for Evaluating Websites 
in the Tourism Industry

In the literature can also be identifi ed some 
studies that are devoted to measuring the 
quality of websites in tourism, i.e. in the hotel 
industry, and to defi ning a set of relevant 
evaluation criteria.

Law et al. [34] provided a comprehensive 
overview of the website evaluation in the 
tourism industry. According to Han and Mills 
[21] commented that the use of the websites 
in tourism marketing began in 1995, and 
that Murphy et al. [39] conducted a pioneer 
study that attempted to evaluate tourism and 
hospitality websites in an early stage of web 
development.

The approach proposed by Chung and Law 
[14] is one of the fi rst approaches proposed 
for evaluating the quality of the websites in the 
hotel industry. This approach is based on the 
use of the following evaluation criteria: Facilities 
information, Customer contact information, 
Reservation information, Surrounding area 
information, and Management of websites; as 
well as the use of their sub-criteria.

Law and Cheung [32] identifi ed fi ve criteria 
that are important when determining the quality 
of hotel websites, i.e., Reservations information, 
Facilities information, Contact information, 
Surrounding area information, and Website 
management. On the basis of the conducted 
survey of Greek hotels websites, Zafi ropoulos 
and Vrana [52] identifi ed the following six criteria 
relevant to the hotel website quality measurement: 
Facilities information, Guest contact information, 
Reservation and prices information, Surrounding 
area information, Management of the website 
and company profi le. For each of these criteria, 
Zafi ropoulos and Vrana [52] also identifi ed the 
relevant sub-criteria.

Satisfaction level
Dissatisfaction level and degree of indeterminacy

C VH H MH M ML L VL EL
Completely (C) 0.000

Very High (VH) 0.000 0.120

High (H) 0.000 0.125 0.245

Moderate High (MH) 0.000 0.125 0.250 0.370

Moderate (M) 0.000 0.125 0.250 0.375 0.495

Moderate Low (ML) 0.000 0.125 0.250 0.375 0.500 0.620

Low (L) 0.000 0.125 0.250 0.375 0.500 0.625 0.745

Very Low (VL) 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.870

Insignifi cantly Little (IL) 0.000 0.120 0.245 0.370 0.495 0.620 0.745 0.870 0.990

Source: own

Tab. 2: Acceptable combinations of linguistic variables
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Herrero and San Martin [23] identifi ed the 
following three key attributes (criteria) important 
for tourism websites: information, interactivity, 
and navigability.

2.2 Criteria for Evaluating Websites 
Devoted to the Promotion of Tourist 
Destinations from the First-Time 
Visitors’ Point of View

Unlike world famous tourist destinations, the 
less-known ones have to make a far greater 
effort in order to attract new visitors. If we 
assume that there are undecided tourists 
who use the web searching for new tourist 
destinations, then we can argue that the 
website’s capability to catch and retain a fi rst-
time visitor in just a few seconds is one of the 
important roles that website has.

In order to more precisely determine the 
impression the fi rst-time visitors have, it is 
of essential importance that respondents 
understand the meaning of the evaluation criteria 
clearly. Therefore, this approach suggests the 
use of a smaller number of evaluation criteria.

There is also the second reason for using 
a small number of criteria and that is a short 
period of observation, which is the time the 
respondents have to look at the website before 
carrying out their evaluation in relation to the 
selected set of criteria.

Due to the above mentioned reasons, this 
approach proposes the following criteria to be 
used in assessing the overall impressions fi rst-
time visitors have, i.e. the impression fi rst-time 
visitors gain when visiting a website:
 Web page Environment. The adequate 

Web page Environment (En), which includes 
an attractive design, an effi cient and logically 
organized menu system, search capabilities, 
a multi-language support, an appropriate 
color scheme and fonts, and fi nally the 
harmonious arrangement of website 
elements all have a signifi cant impact on the 
impressions fi rst-time visitors have.
When the respondents evaluate the 

website in relation to the criterion Web page 
environment, some of the following questions 
are to be considered: Is the website environment 
adequately designed? Is it designed to attract the 
attention of fi rst-time visitors? and Is it appropriate 
for obtaining the required information?
 Content. The Content (Co) of the website is 

of a crucial signifi cance. However, in a just 

few seconds fi rst-time website visitors rather 
perform screening than reading the content.
When the fi rst-time visitors evaluate the 

website in relation to the Content criterion, the 
following questions are to be taken into account: 
Does the web page contain the necessary 
information? Are the web pages organized in 
such a way so that the visitors could identify 
and fi nd the information easily?
 Graphics. In the case of websites, 

especially the websites devoted to the 
promotion of tourist destinations, the 
appropriately designed Graphical elements 
(Gr) stored on the home page, as well as 
on other web pages, can have a signifi cant 
positive impact on the visitors’ attention.
Regarding the graphics, the following is 

to be considered: Do web pages contain the 
adequate graphic elements? and, Are the 
graphic elements adequately located on the 
web pages?
 Authority. The evidence supporting the 

Authority (Au) of the information on the 
website is certainly welcome. For fi rst-time 
visitors, it is important that such evidence 
exists and that it can be spotted easily.

3. A Framework for Evaluating 
Websites Devoted to Promoting 
Tourist Destinations from the 
First-Time Visitors’ Point of View

As previously mentioned, a signifi cant number 
of average visitors spend less than 15 
seconds, not so rarely less than 10 seconds, 
on a website. In this short period of time it is 
necessary to introduce a website visitor to the 
main goal and basic ideas of the website, and 
thus obtain his or her attention. Therefore, 
the following requirements have been taken 
into consideration during the proposed model 
forming:
 Period of observation. The period of time 

that the respondents have to observe the 
evaluated website should not be longer 
than time that average visitors spend on 
websites before their abandonment, i.e. the 
time of observation should not be longer 
than 10 seconds. In other words, during the 
evaluation of websites the respondents at 
any time may leave the website and begin 
the next step of the proposed evaluation 
procedure, but the period of observation 
should not be longer than 10 seconds.
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 Simplicity in use. In order to obtain the 
real attitudes of ordinary respondents, the 
proposed model has to be user-friendly and 
easy to use. Therefore, the proposed model 
should use a smaller number of criteria 
whose meaning is clearly understood by all 
respondents.

 Completeness. In order to compensate the 
use of a small number of evaluation criteria, 
used for gathering attitudes of respondents, 
the proposed model should be based on the 
use of IFNs, which allows the respondents 
to express the level of their satisfaction 
and dissatisfaction regarding the complex 
evaluation criteria.

 Qualitative versus quantitative. It is 
clear that human beings often prefer to 
use qualitative descriptions as opposed 
to quantitative values. Therefore, the 
linguistic scale, adopted to the use of 
IFNs, for evaluating websites in relation to 
the selected criteria were presented to the 
respondents.

 Precision. It is known that quantitative values 
are more precise than qualitative variables. 
Therefore, after transforming linguistic 
variables in the corresponding quantitative 
values, respondents were allowed to adjust 
it if it is necessary. In addition, respondents 
were allowed to, if they want, neglect the 
use of linguistic variables and use numeric 
values for evaluation.

 Consistency. Using the degree of 
indeterminacy and condition (4) the 
respondents whose responses cannot 
be accepted can be identifi ed. Such 
respondents should be introduced with 
omissions, and they should get the 
opportunity to correct their answers. 
However, if after performed correction 
the obtained responses do not satisfy 
the condition (4) then such respondent 
should be rejected as inadequate, i.e. as 
respondent who does not want to cooperate 
or cannot understood the use of IFSs.

3.1 The procedure for evaluating 
websites devoted to promoting 
tourist destinations from the fi rst-
time visitors’ point of view

In order to fulfi ll the above mentioned 
requirements, which basically means that fi rst-
time visitors are satisfi ed with a particular website 

promoting a particular tourist destination, the 
following procedure is suggested:

Step 1. Prepare the respondents for 
evaluation. In this step, the respondents are 
prepared to evaluate websites in relation to the 
selected criteria. 

This step includes a short introduction to 
IFNs, meaning of the membership function 
and non-membership function, and their use 
for expressing satisfaction and dissatisfaction 
about something. In order to make the 
respondents more familiar with the use of IFNs, 
this step also presupposes that the respondents 
are guided to perform the evaluation using IFNs 
in some simple examples.

Within this step, the respondents are also 
introduced to the criteria that will be used to 
evaluate the websites and their meaning.

Step 2. Collect the data for website 
evaluation. In this step, clearly can be identifi ed 
the following sub-steps:
1. Visit and observe the website, no longer 

than 10 seconds;
2. Rate the website in relation to the selected 

set of the evaluation criteria;
3. Transform the linguistic variables into the 

recommended numerical values, and modify 
the numerical values if necessary; and

4. Check the consistency of responses, and 
made corrections if the condition (4) is not 
satisfi ed.
The usual procedure used in the website 

evaluation normally involves more respondents, 
which means that the sub-steps 1–4 should be 
repeated for each respondent.

Step 3. Determine the group performance 
ratings. The group performance ratings can be 
determined using Eq. (15).

Step 4. Determine the signifi cance 
of evaluation criteria. The procedures for 
determining the signifi cance of criteria, more 
often called criteria weights or shorter weights, 
is usually not part of many signifi cant MCDM 
methods. However, the weights may have 
signifi cant infl uence on the results and that 
is why different authors suggest different 
procedures when determining weights [37], 
such as pair-wise comparisons [43], [44], 
Delphi method [24], Entropy approach [25], and 
SWARA method [28].

Each of the mentioned procedures, i.e. 
methods, can be used when determining the 
weights of the criteria relevant to evaluating the 
website quality.
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Step 5. Calculate the overall performance 
rating for each of the considered websites. 
Based on the obtained group performance 
ratings and the criteria weights, the overall 
performance rating of each of the considered 
alternatives can be determined using Eq. (15).

Step 6. Calculate the Score function, 
for each of the considered websites. The 
overall performance ratings of the alternatives 
obtained in step 5 are IFNs. In order to perform 
their ranking it is necessary to determine the 
values of their Score functions using Eq. (14).

Step 7. Determine the ranking order of 
the alternatives. The considered alternatives 
are ranked in the ascending order and the 
alternative with the highest Si is the best ranked.

3.2 The Procedure for Determining the 
Website’s Weaknesses

In addition to website ranking, the proposed 
model can also be used to evaluate a website, 
or more precisely, to determine its weaknesses. 

In such cases, the performance ratings are 
considered only for the selected website. By 
using steps 1, 2 and 4 of the above discussed 
procedure, webmasters can determine the 
performance ratings for the observed website 
as well as the criteria weights. 

The remaining part of the procedures can 
be specifi ed as follows:

Step 5a. Calculate the overall ratings 
for the considered website in relation to 
each criterion. In this step, the performance 
ratings in the decision-making matrix should 
be transposed and, instead of all performance 
ratings of alternatives, the performance rating 
of the considered alternative in relation to each 
criterion should be calculated.

Step 6a. Calculate the Score function, for 
each criterion. The performance ratings of the 
alternative obtained in step 5a are IFNs. In order 
to determine the weaknesses of the considered 
website, it is necessary to determine the value of 
the Score function for each criterion, using Eq. (14).

Step 7a. Determine the “worst criterion” 
and analyze the website’s weaknesses. The 
obtained performance ratings are ranked in 
a descending order, whereby the criterion with 
the lowest value of Si is highlighted as “the 
weakest criterion”, i.e. the criteria in relation to 
which the website has failed.

Besides, considering the satisfaction and 
dissatisfaction levels of “the weakest criterion”, 

it can be estimated to what extent the website 
visitors’ expectations are satisfi ed. Such an 
analysis can also be made with the remaining 
criteria.

Based on such analysis, some appropriate 
activities, with the aim of improving the quality 
of the website, can be performed.

4. Numerical Example
In this example some partial results obtained 
from the case study dealing with the quality 
assessment of the websites which promote 
tourism potentials of the Old Mountain are 
presented, with the aim to verify the effectiveness 
of the framework proposed in Section 3 and to 
identify its potential weaknesses.

In accordance with the proposed procedure, 
the chosen websites are evaluated on the 
basis of a set of selected evaluation criteria. 
The ratings obtained from three respondents, 
related to the quality of the four selected 
websites, are shown in Tables 3, 4 and 5.

In order to be evaluated further, the ratings 
from Tables 3, 4 and 5 are transformed into 
a form more suitable for evaluation, as shown 
in Tables 6, 7 and 8. During this transformation, 
the linguistic variables are transformed into the 
corresponding numerical values in accordance 
with the data from Table 1; wherein the fi elds 
marked as “-”, i.e. fi elds that are not fi lled during 
the interviewing, were transformed into the 
linguistic variables “IL”, that is the value 0.005.

The group performance ratings obtained 
using IWAM operator, i.e. using Eq. (15), are 
shown in Table 9. During this transformation, it 
is assumed that all the respondents have the 
same signifi cance that is 1/K, which is 0.333.

The criteria weights, shown in Table 9, were 
determined using SWARA method, on the basis 
of the data collected from a relatively small 
number of respondents.

On the basis of the data from Table 9, the 
overall performance ratings are also determined 
using Eq. (15). Then, using Eq. (14), the value 
of the Score function for each of the considered 
websites was determined.

The overall performance ratings, values 
of Score function, and ranking order of 
consideration websites are shown in Table 10.

As it can be seen from Table 10, the 
alternative A2 is the most appropriate one 
among the considered websites.

In addition to websites ranking, the proposed 
model can be used for their evaluation, i.e. 
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Criteria En Co Gr Au
Alternatives μ ν μ ν μ ν μ ν

A1 ML VL ML IL ML ML L –
A2 H VL M ML VH IL VH IL
A3 ML L M L L IL L –
A4 ML MH MH ML MH VL L –

Source: own

Tab. 3: The ratings obtained from the fi rst of the three respondents

Criteria En Co Gr Au
Alternatives… μ ν μ ν μ ν μ ν

A1 0.4 0.1 0.6 0.3 M – 0.2 –
A2 M VL 0.5 – VH – ML H
A3 0.5 0.3 0.4 0.2 ML – ML –
A4 MH L H ML ML L L –

Source: own

Tab. 4: The ratings obtained from the second of the three respondents

Criteria En Co Gr Au
Alternatives… Μ ν μ ν μ ν μ ν

A1 L – H ML ML L ML –
A2 L – MH L ML L ML L
A3 M ML VH – L – MH ML
A4 ML M VH L L – ML –

Source: own

Tab. 5: The ratings obtained from the third of the three respondents

Criteria
En Co Gr Au

Alternatives
A1 <0.375, 0.125> <0.375, 0.005> <0.375, 0.375> <0.250, 0.005>
A2 <0.750, 0.125> <0.500, 0.375> <0.875, 0.005> <0.875, 0.005>
A3 <0.375, 0.250> <0.500, 0.250> <0.250, 0.005> <0.250, 0.005>
A4 <0.375, 0.625> <0.625, 0.375> <0.625, 0.125> <0.250, 0.005>

Source: own

Tab. 6: The ratings obtained from the fi rst of the three respondents in a numerical form
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Criteria
En Co Gr Au

Alternatives
A1 <0.400, 0.100> <0.600, 0.300> <0.500, 0.005> <0.200, 0.005>
A2 <0.500, 0.125> <0.500, 0.005> <0.875, 0.005> <0.375, 0.750>
A3 <0.500, 0.300> <0.400, 0.200> <0.375, 0.005> <0.375, 0.005>
A4 <0.625, 0.250> <0.750, 0.375> <0.375, 0.250> <0.250, 0.005>

Source: own

Tab. 7: The ratings obtained from the second of the three respondents 
in a numerical form

Criteria
En Co Gr Au

Alternatives
A1 <0.375, 0.125> <0.375, 0.005> <0.375, 0.375> <0.250, 0.375>
A2 <0.750, 0.125> <0.500, 0.375> <0.875, 0.005> <0.875, 0.750>
A3 <0.375, 0.250> <0.500, 0.250> <0.250, 0.005> <0.250, 0.375>
A4 <0.375, 0.625> <0.625, 0.500> <0.625, 0.125> <0.250, 0.375>

Source: own

Tab. 8: The ratings obtained from the third of the three respondents 
in a numerical form

Criteria
En Co Gr Au

Alternatives
Weights 0.28 0.25 0.24 0.23

A1 <0.383, 0.116> <0.461, 0.020> <0.419, 0.089> <0.233, 0.005>
A2 <0.685, 0.125> <0.500, 0.089> <0.875, 0.005> <0.786, 0.027>
A3 <0.419, 0.266> <0.468, 0.232> <0.294, 0.005> <0.294, 0.005>
A4 <0.473, 0.461> <0.672, 0.413> <0.555, 0.158> <0.250, 0.005>

Source: own

Tab. 9: The group performance ratings

Alternatives IWAM Si Rank
A1 <0.382, 0.034> 0.174 3
A2 <0.741, 0.037> 0.352 1
A3 <0.377, 0.040> 0.169 4
A4 <0.512, 0.123> 0.195 2

Source: own

Tab. 10: The ranking order of the analyzed websites obtained on the basis 
of Score function
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for estimating the level of fi rst-time visitors’ 
satisfaction, based on the opinions of one 
or more respondents. This feature can also 
be considered as one of the most important 
characteristics of the proposed model.

Below is shown the process of analyzing 
the weaknesses of the website A4 which was 
ranked as the second in the previous example. 
The responses obtained from the three 
respondents, related to website A4, are shown 
again in Table 11. For the purpose of further 
processing, the performance ratings from Table 
11 are transposed, as shown in Table 12. The 
values shown in Table 13 were calculated using 
Eq. (15) and Eq. (14).

As it can be concluded from Table 13, 
the considered website A4 has the weakest 
ratings in relation to the Web page environment 
criterion. It is evident that by improving the web 

page environment also growing the satisfaction 
of website visitors. By forming different variants 
of websites, i.e. different variants of web pages, 
and by their evaluation, the webmaster can 
improve the quality of his or her website, and 
thus increase the number of visitors who will 
spend more time on the website.

In addition, except the moderate value 
of the satisfaction level, it is possible here to 
observe the moderate value of dissatisfaction 
level which indicates that the design of the 
website has a weakness related to the Web 
page environment criterion.

The second criterion related to the 
weaknesses of the website is Authority. As 
it can be seen, in this case the satisfaction 
level have a low value, while the value of 
the dissatisfaction level is negligible, which 
indicates that the website does not contain 

Criteria
Alternatives En Co Gr Au

Weights 0.28 0.25 0.24 0.23
Respondent I <0.375, 0.625> <0.625, 0.375> <0.625, 0.125> <0.250, 0.005>
Respondent II <0.625, 0.250> <0.750, 0.375> <0.375, 0.250> <0.250, 0.005>
Respondent III <0.375, 0.625> <0.625, 0.500> <0.625, 0.125> <0.250, 0.375>

Source: own

Tab. 11: The responses obtained from the three respondents for alternative A4

Criteria Weights Resp. I Resp. II Resp. III
En 0.28 <0.375, 0.625> <0.625, 0.25> <0.375, 0.625>
Co 0.25 <0.625, 0.375> <0.75, 0.375> <0.625, 0.500>
Gr 0.24 <0.625, 0.125> <0.375, 0.25> <0.625, 0.125>
Au 0.23 <0.250,0.005> <0.250, 0.005> <0.250, 0.005>

Source: own

Tab. 12: Transposed decision-making table

Criteria IWAM Si Rank
En <0.473, 0.461> 0.012 4
Co <0.672, 0.413> 0.259 3
Gr <0.555, 0.158> 0.397 1
Au <0.250, 0.005> 0.245 2

Source: own

Tab. 13: Transposed decision-making table
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enough evidence that confi rms its Authority, or 
such evidence was not clearly visible.

Using such analyses a webmaster can take 
adequate actions and modify the website in 
accordance with the needs of its visitors.

Conclusions
Some of current researches indicate that 
many fi rst-time visitors spend a very short 
time on a particular webpage when accessing 
a particular website. Therefore, if we presume 
that the acquisition of new customers is one 
of the features of a website, such a website 
should be designed to obtain the attention of 
the fi rst-time visitors and to keep them.

Various elements of websites essential 
for obtaining the attention of website visitors 
and crucial for their satisfaction, have been 
identifi ed in numerous studies. As opposed to 
these studies, this paper focuses on designing 
a multiple criteria model that could realistically 
determine the quality of the website from 
the fi rst-time visitors’ view. In order to form 
a realistic model, this approach uses a small 
number of criteria that are evaluated using 
Atanassov fuzzy sets. Also, in order to create 
a model which as simple as possible, based on 
Atanassov fuzzy sets, this approach uses the 
Singleton Intuitionistic Fuzzy Numbers.

The use of the proposed approach for 
assessing the quality of some websites which 
promote tourist potentials of the Old Mountain 
indicates the applicability and effi ciency of the 
proposed approach, but also indicates some its 
weaknesses, such as: Firstly, the use of Atanassov 
fuzzy sets can be quite complex for ordinary 
respondents, and therefore, before the evaluation 
itself, it is necessary to introduce respondents to 
their use; and Secondly, the respondents must 
be accurately introduced to the meaning of the 
criteria used in the proposed model.

Finally, with the proposed, or with some 
other, set of criteria, while retaining a relatively 
small number of criteria, the proposed 
approach, or more precisely framework, can be 
successfully applied to the tourism and hotels 
industry, as well as to other areas, with the aim 
of determining the quality of the websites from 
the fi rst-time visitors’ point of view.
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Abstract

AN APPROACH TO MEASURING WEBSITE QUALITY IN THE RURAL TOURISM 
INDUSTRY BASED ON ATANASSOV INTUITIONISTIC FUZZY SETS

Dragisa Stanujkic, Edmundas Kazimieras Zavadskas, Jolanta Tamošaitienė

Attracting new customers can be identifi ed as one of the key roles websites play in the tourism 
and hotels industry that can be of special importance for less known tourist destinations, especially 
for rural tourism. However, some of current researches indicate that many fi rst-time visitors spend 
a very short time on a particular webpage when accessing a particular website. Therefore, if we 
presume that the acquisition of new customers is one of the features of a website, such a website 
should be designed to obtain the attention of the fi rst-time visitors and to keep them.

Various elements of websites essential for obtaining the attention of website visitors and crucial 
for their satisfaction have been identifi ed in numerous studies. As opposed to these studies, this 
paper focuses on designing a multiple criteria model that could realistically determine the quality 
of the website from the fi rst-time visitors’ point of view. In order to form a realistic multiple criteria 
decision making model, the proposed approach is based on the use of a smaller number of criteria 
that are evaluated using Atanassov fuzzy sets. Also, in order to create a model which as simple 
as possible, based on Atanassov fuzzy sets, this approach uses the Singleton Intuitionistic Fuzzy 
Numbers.

The use of the proposed approach for assessing the quality of some websites which promote 
tourist potentials of the Old Mountain indicates the applicability and effi ciency of the proposed 
approach.

Finally, with the proposed, or with some other, set of criteria, while retaining a relatively small 
number of criteria, the proposed approach can be successfully applied to the tourism and hotels 
industry, as well as to other areas, with the aim of determining the quality of the websites from the 
fi rst-time visitors’ point of view.

Key Words: Website quality, website evaluation, rural tourism, intuitionistic fuzzy sets, 
satisfaction level, multiple criteria decision making.
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