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Abstract: The article proposes a comprehensive method for the multicriteria evaluation of websites. The essence of this
method is that using this method we can not only evaluate a website traditionally, but also obtain the following useful
results: importance coefficient of each of the criteria, the evaluation of the website for each criterion individually.
Moreover, we can also compare the sampled websites and then rank them. It is noted that in order to get the precise
result, the sampled websites must be referred to the same category, that is, have the same set of criteria for evaluation.
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1. Introduction

An effective use of modern information technologies, the availability of information resources and the ability to
use them professionally ensure the success of any organization. The Internet provides new high-quality opportunities,
being a powerful tool for the dissemination of information in a virtual space. The presence of an organization or person
on the Internet involves the creation of a website as a key form of information exchange in the global network. Since
websites represent the information related to various fields of activity of an organization or an individual, they attract a
huge audience and also open up opportunities for solving various marketing and business problems [1].

Since the creation of the world's first website by the British scientist-inventor Tim Berners-Lee in 1991, this
technology has begun to develop at a tremendous pace. Currently, a huge number of websites are available on the
Internet that belong to various categories according to their purpose. Today, various technologies for the creation of
websites are developing and constantly improving [2].

The process of website creation includes the following main steps:

determination of the goals and objectives, and scheduling;

design, implementation, information support;

implementation of a marketing program for a website promotion on the global network;
evaluation of the quality of the resource and its effectiveness [1].

Thus, website maintenance includes not only keeping it up-to-date, but also regularly implementing the internal
monitoring of the website, as well as evaluating it for compliance with the goals and objectives of the organization,
modern requirements for web resources by the professional community, and determining how well it satisfies the target
audience. It should be noted that it is also recommended to regularly monitor the websites of competitors. This will help
to achieve a real assessment of their level, and will also contribute to the development of the resource with unique,
distinctive properties [1].

The goal of this article is to develop a comprehensive method for multicriteria evaluation of websites. With its help,
we can not only evaluate the website, but also get useful results such as the importance coefficient of each of the criteria,
as well as the evaluation of sites for each criterion individually. The application of the algorithm for pairwise
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comparison of alternatives with the participation of experts specialized in this field makes it possible to compare and
then rank the sampled websites. It is noted that in order to get the accurate result, the sampled websites must be of the
same category, that is, have the same set of criteria for evaluation. The proposed method consists of four stages. Stage 1
calculates the importance coefficient of each of the website criteria using the expert ranking method. Stage 2 evaluates
the website by each criterion individually by one expert using the expert method for pairwise comparisons of
alternatives. Stage 3 calculates the average value of each website for each criterion individually, taking into account the
estimates of all experts. The median function is used for this. Stage 4 calculates the values of the sampled websites by
all criteria.

A brief summary of the article is presented below.

The second chapter provides a brief description of several works related to the reviewed topic. The third chapter
classifies the websites by various parameters. The fourth chapter presents general and some particular criteria for the
evaluation of websites. The fifth chapter comprehensively describes the proposed multicriteria website evaluation
method which consists of four stages. The sixth chapter shows the practical application of the proposed method. The
Conclusion presents the main results obtained in this article. In addition, the need for the evaluation of websites is
mentioned which helps to identify their shortcomings and timely take the necessary measures for their elimination.

2. Related Works

A number of articles on website assessment were reviewed.

In [1], the author proposes a method for evaluating university websites. This article proposes a technique in which
an individual assessment method is selected. The calculations involve the individual assessments of the opinions of each
expert which are summarized in the final assessments for each resource. First, the author determines the parameters of
the website and the criteria included in them by which the website will be evaluated. Then the author calculates the
weighting coefficients of the criteria and parameters using expert estimates. To obtain the final website score, the values
of the parameter with the corresponding weighting factors are summarized.

The article [3] analyzes the approaches to assessing the quality of university Internet resources. It is noted that one
of the methods for evaluating university websites is the method of content analysis based on the method of expert
assessments. In this case, an assessment of four indicators of the website is proposed: site structure, content,
manufacturability and ease of use. Another way of assessing the quality of a site is based on SEO audit (Search Engine
Optimization - analysis of website promotion in search engines and directories) and analysis based on web analytics
(according to the statistics of visits). First of all, this is the international ranking of Webometrics [4]. This method is
calculated by the Cybermetrics research group, which is a part of the National Research Council (CSIC) of Spain. Note
that none of these methods is comprehensive and complete.

The article [5] proposes the methods and criteria for evaluating specifically the medical sites. The openness and
accessibility of information for the patient are chosen as the criteria for the quality of the website of the medical
organization. The aim of this article is to assess the content, information content, accessibility and practical significance
of the official websites of medical organizations.

To assess the compliance of medical organizations with the requirements for the content and the form of providing
information posted on the official medical websites, a special legislative framework is used. To evaluate the sites, the
groups of criteria and the subcriteria in each group are established: on a medical organization, on the rights and
obligations of citizens in the field of health care, on the medical activities of a medical organization, on the medical
staff of a medical organization, on consumer reviews of services, etc. An expert assessment of information content,
accessibility, the functionality of the official websites of the medical organizations is performed using the method of
expert evaluations.

3. Classification of Websites

A website is a set of web pages linked together by hyperlinks and a single navigation system.

Today, websites and web systems help to successfully solve problems in various fields of human activity, such as
transport [6], banking [7], trade [8], etc.

Today, the Internet includes more than 5 billion websites. Their number increases each day. Determining which
category a website refers to is crucial. Website classification appropriately categorizes a huge number of websites.
Website classification is principally essential for security reasons. Some organizations block entertainment sites, social
networks, etc. for security reasons. In addition, the classification of sites is necessary for the correct orientation of the
target audience.

Various categories of websites are given below. Their classification is performed by different parameters, as
subject, functionality, purpose, and in accordance with the presentation method, access mode, etc.

The classification of websites by subject includes the definition of the areas for the subject of the website. These
include business sites, e-commerce sites, social networks, libraries and archives, entertainment, information, news and
personal sites, web portals, blogs, etc. Functional classification specifies the purpose of the website. The classification
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by objective defines personal, corporate, media, business, educational, political, sports and entertainment websites, and
the websites of institutions and organizations, services, etc. In accordance with the presentation method, the websites
are classified as regular ones, as well as the databases, file servers, newsgroups, etc. In accordance with the access mode,
the websites represent open (unlimited) information, information with limited access, and confidential information
(commercial secret, professional secret, official secret, personal secret) [9, 10].

Depending on the built-in technology, the following types of websites can be distinguished for their functionality
and style of design:

e  Static websites contain static HTML or XHTML page;

¢ Dynamic websites - web pages are created or formed in the process of performing user requests either from
information stored in the server database, or directly in a web browser.

¢ Flash sites the main tool of which is vector graphics;

e Combined websites use these three above mentioned technologies [11].

The website evaluation based on the stated criteria will allow for the correct evaluation of its effectiveness.

Analysis of the information presented on the site, when evaluated, provides a general overview of the site. There is
no single criterion for adapting information on the sites to any criteria prior to its publication on the Internet. In this
regard, criteria can be used to assess the source, reliability, relevance and objectivity of information displayed on
websites [12].

4. General and Specific Criteria for Website Evaluation

The criteria, by which the websites are evaluated, may be general and private. General criteria do not depend on
the category of the site. Private criteria are referred to a specific category of websites.
The general criteria for the website evaluation may include the followings [13-15]:

4.1. Information about the owners of the resource / authors of the website:

e Availability of information about the author(s);
« Availability of links to more detailed information about the author or owners;
e Availability of contact information;

4.2. Reliability (accuracy) of information:

e Lack of factual errors;
¢ Availability of a website editor;
« Availability of links to sources cited:;

4.3. Relevance:

¢ Availability of publication dates of the material,
e Lack of broken links;

4.4, Content:

e Completeness of information;
e Originality of content;
e Value of information;

4.5. Presentation of information:

e  Text structuring;
e Lack of typographical, spelling, grammatical and stylistic errors;
e Use of illustrations as a complement to the text, but not as a distracting element;

4.6. Website Access:

e Fast loading;

e Stability of website address;

e Auvailability of other versions of website (mobile, for visually impaired people, etc.);
e Auvailability of information on all pages (in all sections) of website;

e Auvailability of website statistics for its analysis.

4.7. Ergonomic use:

e Logically correct organization of content;
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Simple and clear navigation;

Location of navigation in the same place on all pages;

Opportunity to use navigation to return to previous sublevels;

Feedback availability and accessibility;

Clear method to navigate through sequentially linked pages and sections of website;
Location of the links below, even if they are duplicated elsewhere;

Auvailability of a website map;

Website compatibility with the latest browser editions;

Opportunity to view the website at several resolutions;

4.8. Technical implementation:

Short page loading time;

Minimal HTML code;

Availability of a search engine with expanded search;

Separation of content from design using CSS files;

Inclusion of headers and footers in a separate file;

Inclusion of CSS (cascading style sheets) used in several documents into a separate file;
Inclusion of JavaScript functions used in several documents into a separate file;

Use of only digits and lower-case English scripts in the file names and hyperlink addresses, the use of
underscore is also permitted.

Appearance (design):

Unified style (colors, fonts, graphics) of all pages;

Color balance of page design;

Website pages, especially home pages, should not be burdened with information;
Auvailability of high-quality graphics.

Note the following criteria for evaluating a website:

Inclusive website design to help people with disabilities;

Ensuring information security (resistance to spams, DoS attacks, etc.)
Availability of transliteration;

Translation opportunities into other languages.

However, along with general criteria, each category of websites has its own specific criteria.

For example, the website of a government authority should not only provide full information about itself, but also
provide information about organizations under its jurisdiction. In addition, the availability of the section “News” on this
website is obligatory which usually contains press releases, information on tenders, vacancies, etc. An important
requirement for the government’s website is the availability of feedback, which includes e-mail, newsletter subscription,
questions for public servants, visiting hours, organization of forums and conferences, etc. Moreover, another important
requirement is the opportunity to perform network transactions, such as electronic payments, registration for
participation in tenders and service delivery, etc.

The article [1] presents the criteria for the websites of higher education institutions. They may include:

availability of a university business card, which includes a logo, description of the field of activity, historical
information, a list of significant achievements, information about the management (rector, vice-rector, dean,
etc.);

availability of distinguishing advantages such as unique equipment and laboratories, integration with leading
enterprises of relevant industries and conducting professional training of students based on them, as well as
writing theses, availability of training centers and certification of leading companies, participation and
achievements in various ratings, and availability of sustainable relations with foreign universities, etc.;
availability of information for applicants, including the statute and license of the educational institution, a
certificate of state accreditation, the plan and rules for admission to the educational institution, working hours
of the admission committee, etc.;

availability of information on additional educational services, such as evening and distance education,
postgraduate education, graduate studies, postgraduate and doctoral programs, advanced training programs,
etc.;

availability of information on the educational process, including the availability of class schedule on the site,
additional educational materials for students: electronic versions of lectures of training courses, schedules of
seminars and laboratory classes, workshops, the availability of an electronic library, access to international
databases of scientific information, such as, Elsevier, Springer, Kluver etc.;
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e availability of information about graduates and their employment, namely: statistics of graduates, meetings
and graduation events, information from employers, etc.

Requirements for medical websites are particularly important. In order to help users to distinguish trustworthy
resources from unreliable resources, Health On the Net Foundation (HON) was established in 1995. This is a non-profit,
non-governmental organization accredited by the UN Economic and Social Council (ECOSOC) [16]. HONcode
Certification is an ethics standard aimed at providing high-quality medical information. In order to get the certification,
an application is first submitted and the organization's logo is uploaded on the site. As soon as the reviewer confirms the
full compliance of the website with the principles of HONcode, its logo on the website is activated. The basic principles
of the HON Code to be followed are:

Authorship;

Purpose of website;

Confidentiality of information;
Documented information: source and date;
Validity of allegations;

Website contact information;

Sources of financing;

Advertising policy.

Media resources are of special status among other Internet resources. The following criteria are proposed as the
key criteria through which a media resource is assessed: the adequacy of its domain address, the efficiency and
dynamics of posting news, the development of advertising and marketing strategies to increase advertising revenue, the
use of the latest software for paid news, the number and professionalism of journalists, the amount of daily information
posted on the site, etc.

Note that a full evaluation of websites can be performed, that is, taking into account all criteria, individual blocks
of criteria, for example, for its safety, quality design, etc.

The International Organization for Standardization (1SO) has also developed the standards for websites. Among
them are the standards for developing an effective and convenient design, as well as for economically grounded user-
centered content. Some of them are given below:

e 1SO 13407 — Human-centered design processes for interactive systems [17];

e SO 18529 — Ergonomics of human-system interaction [18];

e 1SO 9241-11: 2018 — provides a framework for understanding the concept of usability and applying it to
situations where people use interactive systems [19];

e 1SO / IEC 40210: 2011 — Information technology - W3C SOAP Version 1.2 Part 1: Messaging Framework
(Second Edition) [20];

e 1SO / IEC 40500: 2012 (W3C) — Information technology — W3C Web Content Accessibility Guidelines
(WCAG) 2.0 [21].

Note that several regulatory documents on the creation and use of websites have been developed in Azerbaijan.
They may include:

e Law of the Republic of Azerbaijan “On obtaining information” (September 30, 2005) [22];

e “National Strategy for the Development of Science in the Republic of Azerbaijan in 2009-2015" (May 4,
2009) [23];

e Decision of the Cabinet of Ministers of the Republic of Azerbaijan on approval of “Requirements on creation
and management of Internet information resources of state bodies” (September 4, 2012) [24];

e “National Strategy for Development of Information Society in the Republic of Azerbaijan for 2014-2020”
(April 2, 2014) [25].

V. Method for Multi-Criteria Evaluation of Websites

To improve the performance of a website, as well as for its continuous improvement, its evaluation is of great
importance. The proposed method for multicriteria evaluation of websites with the participation of several experts, who
are the specialists in this field, is based on an algorithm for pairwise comparison of many alternatives. Note that the
proposed method does not affect its promotion in search engines.

The proposed method for multicriteria evaluation of website contains four stages.

Stage 1 determines the importance coefficient of each n criteria for website evaluation using the ranking method
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with the participation of t experts.

The importance coefficient is a numerical coefficient representing the significance, the relative importance of the
criterion in relation with other indicators that affect the process under study.

Assume that there are n criteria for websites’ evaluation and t experts, each of which assigns a rank to each

criterion in the range from 1 to n, with higher ranking being assigned to more important criterion. Then ||a,, | is a matrix
of ranks assigned to t experts by n criteria, where &, is the rank assigned to the k-th sub-criterion by the I-th expert,

l=1t, k=1n.
Next, the sums of the ranks assigned by all t experts to each n criteria:

t
a, = Izl:a,k @)

where k =ﬁ .
Then the importance coefficient w* of the k-th criterion of the website will be determined as:

wh = )

where k =ﬁ .
Moreover, we will have

Zwk =1 (3)

Stage 2 evaluates the website for each criterion individually by one expert. In this regard, the method for pairwise
comparisons is applied [26].

The method for pairwise comparisons is based on pairwise comparison of alternatives. In our task, the alternatives
are the websites. Comparing in pairs, the expert evaluates by one selected criterion, i.e., for each pair of alternatives the
expert indicates which website is preferable by that criterion. Numerous algorithms are available for the implementation
of the method for pairwise comparisons: they differ in the number of expert estimations used (individual and collective
estimations), and in the scales for comparing alternatives, etc.

Assume that there are v websites that will be assessed on each n criteria. One of the criteria, for example, the k-th
criteria is chosen.

Each expert fills in a matrix of pairwise comparisons of vxv size where v is the number of websites. The matrix is
filled in according to the rules specified by a group of experts. One of the options for filling in the matrix is shown in
Table 1. As the table shows, this method uses 5 types of comparisons for two websites.

Table 1. Rules for filling in the matrix of pairwise comparisons

ajj Comparison value
i-th and j-th websites are approximately equivalent
i-th website is slightly preferable to the j-th website
i-th website is preferable to the j-th website
i-th website is much more preferable to the j-th website
i-th website is evidently preferable to the j-th website

O(IN|O|W|F

Thus, assume that there are v websites and s experts, and [a™

is a matrix of pairwise comparisons of v websites

of one (p-th) expert for one (k-th) of n criteria, where p=L1s, k =1 n. Moreover, ar",k =1if r=1 and ar",k #1if r=1.
Further, we determine the estimation of each website by the criterion k of the p-th expert.
First, for each r-th of v websites, we find the sum of their estimations in pairwise comparison. In this regard, we

find the sum of the rows of the comparison matrix:
\
CP=>ak @
1=1
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where r=1v, p=L1s, k=1n.
And then, the sum of the estimations of the alternative for this criterion for all v websites:

\

cP=>cH 5)

r=L
where p=1s, k=1,n.

Afterwards, we find an estimation of each r-th of v websites by the k-th criterion based on the estimations of the p-
th expert:

— CI’pk

pk
\Y, = o

r

©)

where r=1,v, p=1,_s, k=1n.

Stage 3 calculates the average value of each website for each criterion individually, taking into account the
estimates of s experts. The median function is used for this. A characteristic feature of this function is its resistance to
“outlines” of values in the set.

The median function returns a value from a sorted set as follows:

e if the number of digits in the set is odd, it returns the value of the central element of the set;
» if the number of digits in the set is even, it returns the average of two central values of element of the set.

Thus, to find the estimate of the r-th website by the k-th criterion, we have:

V¥ = mediarn{V,*} 7
where p=1s, r=Lv.

It should be noted that the expert is the key source of information when forming the expert evaluation. In addition,
to perform the examination, the most competent experts must be selected. However, the competence of experts often
differs. To assess the competence of an expert, many factors are taken into account: work experience in this field,
research activity, previous work experience in decision-making process, etc. [27]. Expression (7) specifies that the
competence of all experts is the same. If the competence of experts differs, i.e. the weight of the p-th expert is estimated

by the value e”, provided that

Zs:ep =1 (8)
p=1

then (7) will be

VK =gl Zr 9)

where r=1v, p=1s, k=1n, eP =1 s.
Stage 4 calculates the values of the sampled websites by all criteria. As noted above, each of the n criteria has its

own importance coefficient (2). Thus, evaluation of each website taking into account the importance coefficient of each
n criteria will be calculated as follows:

n
E, = > wh VX (10)
k=1

where r=1v.
After that, the websites included in the selection can be ranked according to the values E, , r =1,v. Moreover, the
highest value E, will correspond to the first rank, etc.
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As noted above, when evaluating the websites, it must be taken into account that each category of website has its
own set of criteria. Therefore, in order to obtain an adequate result, the websites referring to the same category should
be included in the samples for evaluation.

6. Simulation

The proposed method for multicriteria evaluation of websites is tested on the example of four websites referring to
the same category. For the simplicity of the experiment, it includes three experts and three criteria. The criteria are
randomly chosen, as:

1. lack of factual errors;
2. ease of navigation;
3. page loading time.

Stage 1 determines the importance coefficient of each of the three criteria using the ranking method. For this, the
experts first assigned the ranks to the criteria at own discretion.
The table of the ranks assigned to three criteria by three experts is as follows (Table 2):

Table 2. Ranks assigned by three experts to three criteria

Criteria
Experts —— —
Lack of factual errors Ease of navigation Page loading time
1 4 3 2
2 3 4 1
3 2 1

Based on the table 2 the matrix of ranks assigned to the 3 criteria by three experts will be presented as follows:

1)

w w A
N A W
N

Then, according to (1), we have:
h =10; h,=9; h,=4; h=23.
According to (2), we obtain the importance coefficients of each criterion:
W' =0,435; w* =0,391; W’ =0,174.
t the second stage, each of the four websites is estimated according to each of the 3 criteria, starting from the first.
Each expert fills in a pairwise comparison matrix of the size 4*4.

Let the evaluation matrices of the four websites by three experts using the pairwise comparisons method for the 1st,
2nd and 3rd criteria be presented in (12), (13) and (14), respectively:
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7 3 7
1 5 9
115
5
i1
9 5

7 3 3
1 5 9
17
5
i1
9 7

(13)

(14)

Based on these data, according to (4), (5) and (6), the corresponding calculations are performed which are listed in

tables 3, 4 and 5.

Table 3. Score of the four websites by the first criterion based on the estimation of three experts.

Score of the four websites by the first Score of the four websites by the first . . .
A M - S Score of the four websites by the first criterion
criterion based on the estimation of the criterion based on the estimation of the A .
] based on the estimation of the third expert

first expert second expert

Vvt =0,479 V2t = 0,454 V3 =0482

V;1=0,279 v =0,318 Vi=0354

V;1=0,191 v =0,185 vil=0,121

Vvt =0,051 V2 =0044 v =0043

Table 4. Score of the four websites by the second criterion based on the estimation of three experts.

Score of the four websites by the third
criterion based on the estimation of the

Score of the four websites by the third
criterion based on the estimation of the

Score of the four websites by the third
criterion based on the estimation of the

first expert second expert third expert
V® =0511 V2 =043 V,*=0,357
V,*=0,233 V.2 =0,299 V2 =0,386
V,?=0,216 V2 =0,229 V2 =0,217
V,®=0,039 V2 =0,041 V3 =004

Table 5. Score of the four websites by the third criterion based on the estimation of three experts.

Score of the four websites by the
second criterion based on the

Score of the four websites by the second

criterion based on the estimation of the second

Score of the four websites by the second
criterion based on the estimation of the third

estimation of the first expert expert expert
V,? =051 V72 =0437 V2 =0,438
V;2=0,211 V/2=0319 V,? =0,368
V2 =0,243 V2 =0,204 V22 20159
V2 =0,035 V.2 =0,039 V,? =0,035

Based on (7), the corresponding calculations are performed which are listed in table 6.

Table 6. Assessment of each of the four websites

by each of the three criteria.

Assessment of the first website Assessment of the second Assessment of the third Assessment of the fourth
. website by each of the three website by each of the three website by each of the three
by each of the three criteria L o o
criteria criteria criteria
V}=0,479 V}=0318 V3=0185 V1=0,044
V2=0319 V2=0319 V2=0,204 V2=0035
VE=0,299 V3=0,299 V3=0,217 V=004
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Assessment of each of the four websites, taking into account its assessment by each of the three criteria, is found
according to (10):

E, =Viwh +VAw? +V 3w = 0,385 (15)
E, =Vaw' +VAW? +Viw® = 0,315 (16)
E; =Vaw' + Vw2 + V3w = 0,198 17)
E, =Viwh +VAwW? +V,w? =0,04 (18)

Obtaining these results, the sites can be ranked. Thus, in the stated example, the first website was rated the highest,
and the fourth one was rated the lowest.

7. Conclusion

The article proposes a comprehensive method for multi-criteria website assessment, which solves the following
tasks: full assessment of websites, evaluation of websites by specific criteria, comparison and ranking of sampled
websites.

Note that the National Academy of Sciences of Azerbaijan includes about 40 research institutes. Each institute has
its own website. In the future, a decision support system (DSS) will be developed. DSS will include the proposed
method for the monitoring of these websites. Decision makers will be able to evaluate these websites, identify their
weaknesses by separate criteria, rank and analyze these websites to identify the problems. The monitoring results will
be the basis for the modernization and, possibly, the development of a new website.

In order to minimize the subjectivity in the evaluation of websites, in addition to experts, a wider audience can be
involved in the evaluation process through online forums.

Note that website evaluation is a component of a set of implementations aimed at improving the website’s

efficiency and its promotion on the Internet.
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