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ABSTRACT

This work presents a new methodology of usability evaluation based on the principles
of fuzzy theory. Unlike the other methods allows obtaining a score of usability evaluation.
Although the methodology is designed to evaluate the usability of Information Systems
in Public administration, it might be generally used forany kind of user interface.
The criteria of evaluation are inprinciple based onaset of properly chosen key
characteristics affecting the usability of the target user interface. The evaluation is
represented by imprecise, vague linguistic expressions containing some value of quality
of use. A fuzzy inference system is used to elicit the knowledge stored in the fuzzy rule
base to determine the overall output. The usability score represents a meaningful and
authentic value — an indicator of quality of particular Information System, a value that can
be compared with the others. The proposed methodology of fuzzy usability evaluation was
implemented to the application Fuzzy Usability Evaluator that has been used for evaluating

usability of Web portals as an example of Information System in Public administration.

KEYWORDS

Usability; Information Systems; Public administration; fuzzy logic; software quality;

software engineering.



NAZEV

Fuzzy modelovani pfi hodnoceni pouzitelnosti informacnich systémi vefejné spravy

SHRNUTI

Tato prace prezentuje novou metodologii pro hodnoceni pouzitelnosti zalozenou na
principech fuzzy teorie. Na rozdil od ostatnich metod umoznuje ziskat skére hodnoceni
pouzitelnosti. Ackoliv je metodologie urc¢ena pro hodnoceni pouzitelnosti informacnich
systétmtl vefejné spravy, muze byt obecné pouzita pro jakykoliv druh uZivatelského
rozhrani. Kritéria hodnoceni jsou v podstaté zaloZzena na definici mnoziny peclivé
vybranych kliCovych charakteristik ovliviiujicich pouzitelnost cilového uzivatelského
rozhrani. Hodnoceni je pak reprezentovano neptfesnymi, vagnimi lingvistickymi vyrazy,
které¢ obsahuji néjakou hodnotu kvality uziti. Fuzzy inferenéni systém je pouzZit pro
odvozeni znalosti ulozenych v bazi fuzzy pravidel, které umoznuji urcéeni celkového
vystupu. Skére pouzitelnosti vyjadiuje smysluplnou a autentickou hodnotu — ukazatel
kvality konkrétniho informacéniho systému, hodnoty, kterd mize byt porovnéna s jinymi.
Navrzena metodologie fuzzy hodnoceni pouzitelnosti byla implementovana do aplikace
Fuzzy Usability Evaluator, ktera byla pouzita pro hodnoceni pouzitelnosti Webovych

portald, jakozto ptikladu informacniho systému ve vetejné sprave.

KLICOVA SLOVA
Pouzitelnost; informacni systémy; vefejnd sprava; fuzzy logika; kvalita software;

softwarové inzenyrstvi.
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Introduction

In today’s age of information usability becomes extraordinary important. Usability
engineering, adiscipline dealing with human-computer interaction [1], is quite new
in terms of history, experience and number of trained people, yet it became very popular.
The importance of usability evaluation increased rapidly inlast 10 years [1], [2].
The amount of new software increases proportionally with the number of its users. Today,
asnever before inthe past, user has large possibilities of choice [3], since
various dedicated software was developed to satisfy users’ special needs or meet their
requirements. In contrast with the past, users are no longer pushed touse particular
product, just because there does not exist any other. Hence, measuring of usability had
been underestimated. Why should be measured something that cannot be compared
to anything else similar? However, the usability was always here. It did not suddenly show
up.

Nowadays, the usability has its fundamental role in software engineering [1]. It may
reveal qualities as well as lack of functionality, which usually arises during the design
phase of a product [1]. Nevertheless, usability is not only limited to testing the quality
of use of software products. It might evaluate the ease of use of product manuals, cars,

home electronic devices as well as the usability of Web sites or cell phones [4].



1. State of the art of usability measurement

The history shows us that there was not always an accent on users’ comfort [1]. One
could say that users were slaves to the machines, which, instead of performing tasks
efficiently and not standing in users’ way to get their work done without too much effort,
made it even more difficult.

When this changed, the designers, programmers and vendors started to use very often
the term “user friendly” system [1], [5]. This term is not appropriate, since users do not
need machines to be friendly to them. They just need machines not to stand in their way
when they try to get their work done. The term also implies that users’ needs can be
described along asingle dimension that systems are more or less friendly. In reality,
different users have different needs, and a system that is “friendly” to one may not feel
the same to another [1].

Due to these facts, user interface professionals have tended to use other terms in recent
years. The field is known under names like computer-human interaction (CHI), human-
computer interaction (HCI), user-centered design (UCD), human factors (HF), etc. [1].
These different fields contributed in creation of widely accepted definition of term
usability [5], [6] or [7].

1.1 Usability engineering and usability evaluation

Only by defining the abstract concept of usability interms of some precise and
measurable components, we can arrive at an engineering discipline — usability engineering
[8] - where usability is not just argued about, but is systematically approached, improved,
evaluated and possibly measured [1]. Clarifying the measurable aspects of usability is
more appropriate than aiming at a fuzzy feeling of “user friendliness” [9].

Measuring the usability aspects of the system’s user interface [10] with the help
of particular methodologies is called the usability evaluation [1], [11]. As stated in [12],
the usability evaluation is an important interface design process, since it allows discovering
the problems of the design and better understanding of the targeted users [1].

As cited by [13], ausability evaluation method refers to any method or technique
performing a usability evaluation of user interface (Ul) at any stage of its development [1].
Each usability evaluation method should be realized according to the [14]:

- cheaply,



- quickly,

- with useful results.

According to the definition found in his book, [1] recommends to measure usability
by having a representative number of test users, who perform aset of tasks on tested
system. He also found out that usability is measured relative to certain users and certain
tasks. Same system might be measured with different usability characteristics if used
by different users for different tasks.

Literature however does not discuss how to obtain a usability score by using some
of the methods of usability evaluation. Obtaining score of usability evaluation results from
a need to have [15]:

- an objective indicator of quality of use,

- avalue that can be compared to the other similar values,

- a mechanism that provides clear information for consumers (clients, users, non-

experts) as well as advanced feedback for expert users (evaluators, administrators,

supervisors, designers, project managers, executive).

1.2 Current methods of usability evaluation

According to the [1], [8], [14] the usability evaluation methods are divided into several

groups, most commonly into:
- expert-based evaluations (inspection methods),
- user-centered evaluations (usability testing methods).

These methods differ depending on the source of the evaluation. This source can be
usability experts or users. A person using a usability evaluation method to evaluate
usability is called an evaluator. It might be a person with expert knowledge (e.g., Web
designer, Web administrator, IT specialist, economist, project manager, etc.) as well
as a person who is incharge on supervising the usability evaluation process. A person
using a usability inspection method is often called an inspector [16].

Usability evaluation typically only covers a subset of the possible actions users might
take. For these reasons, [1] or [11] recommend to use several evaluation methods. Table 1
lists most common usability evaluation methods and summarizes their possibilities and
suitability for obtaining ascore of usability evaluation. These methods are broadly

discussed in the literature cited above.
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Table 1: Overview of current usability evaluation methods, source: [1]

Method

Method

Description Advantages Disadvantages
group name
o Expert checks Cheap and quick. Focus only
= 2 guideline Suitable for detecting on the conformance
2 3 conformance problems in usability. to some usability
o - guidelines.
Expert simulates | Relatively cheap. Very | Expert cannot simulate
o §> user’s problem useful for detecting behavior of every user,
p=ge) solving the problematic tasks therefore cannot predict
>E and difficulties all possible states. Not
2 S T in learning the system. | useful
= for measurement.
>
[S oS, Multiple peoplt_e Us_eful results. \_/ery Quite exp_ensive, might
- = 3 conduct cognitive | suitable for testing not be quick. Not
% (—E £ walkthrough the system and suitable for obtaining
< = % detecting possible a measure.
5 a3 problems.
ai Expert(s) Relatively cheap and Measure based
identifies(y) quick. Reveals on the judgment
heuristic problems, gives of group of experts
violations recommendations and according

Heuristic evaluation

might be possibly
measured.

to the conformity
to the set of criteria.
Measure may not
represent users’
opinions.

User-centered evaluations

Thinking-aloud
protocol

User talks during
the test

Users evaluate by using
their natural language,
large spectrum

of information is
obtained. Very suitable
for detecting

the usability problems.

Very difficult

to analyze and quantify,
make conclusions.
Might be very
expensive and time-
consuming.

Tester or software

Precise in terms

= Suitable for detecting
c g records usage data | of obtaining exact usability problems.
S % during the test biometric, physical or User language is not
e 2 other measures. examined. Very
= expensive.
o> Tester and user Relatively cheap and Results might be full
= are not co-located | quick. Large number of ambiguities.
§ during the test of users can be tested. Measure is based
2 Might be statistically on scaling and
£ analyzed and measured. | approximation might
o not be always precise.

The fundamental goal ofall inspection methods is to find usability problems

in an existing interface design and then use these problems to make recommendations
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for improving the usability of an interface [1]. The evaluator examines the usability aspects
of a Ul design with a respect to its conformance to a set of guidelines that can range from
highly specific recommendations to broad principles [12]. Guidelines list well-known
principles for Ul design, which should be followed in the development project [1]. Wide
variety of usability guidelines have been established by different authors and can be found
in [2], [6], [10], [17], [18], [19], [20], [21], [22], [233].

Commonly used inspection techniques are heuristic evaluation [1]. In heuristic
evaluation, one or more evaluators independently evaluate an interface using a list
of heuristics [1]. After evaluating the interface, the evaluators aggregate their findings and
associate severity ratings with each potential usability problem. The output of this
evaluation is typically alist of possible usability problems [1]. Heuristic evaluation is
the most informal inspection method [14], mainly because it relies onasmall set
of usability criteria. Since heuristic evaluation is very cheap, fast and easy-to-use [14], it is
considered as the most widely used inspection method [8].

As for the user-centered evaluations, [1] considers testing with real users as the most
fundamental usability evaluation method and in some sense irreplaceable, since it provides
direct information about how people use products and what their exact problems are
with the concrete interface being tested.

During usability testing, participants use the system to complete a specified set of tasks
while the evaluator or specialized software records the results of the participants' work.
The evaluator then uses these results to derive usability measures, such as the number

of errors and task completion time [1], [10].

1.3 Problem definition

Although usability studies are widespread, the issue of obtaining usability score that
would directly express the evaluation of some Ul remains an unexplored area of interest.
There is not any clear consensus how to measure usability obtaining a significant score
taking also in mind that users’ language is full of vague expressions, ambiguities and
uncertainty [24].

Current methods of usability evaluation do not provide such measure, although some
conceptions were already presented, for instance in [25]. Another problem of these

methods is that they are usually very expensive to perform, time-consuming, unable to face
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vagueness and ambiguities surrounding the evaluation process, attuned mainly
to the problem detection and their result are usually very difficult to analyze. From these
reasons, there is a need to develop a usability evaluation methodology that is:

- cheap and quick,

- precise and produces results that might be easily analyzed,

- obtaining single value score,

- evaluated by both users and experts,

- able to deal with the users’ language which is full of vague terms,

- based on mathematical principles,

- able to be used for usability evaluation of various kind of Uls (e.g., Web sites).

The author of this work assumes that a lightweight methodology for evaluating
the usability of Information Systems [26] should be developed. This methodology should
meet all the requirements that were defined above. Since such methodology has not been
developed yet, this work is dealing with the problem of finding principles of such
methodology, its development, use, validation and its generalization forany Kkind
of system.

Hence, the goal of this work is to create a methodology easing the users’ ability
to evaluate the usability by using their natural language, which is full of vague expressions
[24]. The output of the model should be a single real number representing the overall score
of particular evaluation defined onrange from O to 100 points, where higher value
represents better usability score. This score might be used forinstance asa measure
of quality or in decision making as the helpful input for comparative analysis [27].

The proposed methodology should not serve in the first place as a usability validator,
detecting the deviations from usability guidelines, but rather a metric [28], giving the direct
information about quality of use. As presented above, such information might have large
possibilities of utilization.

The methodology will be based on a set of criteria selected thoroughly and sensitively
according to the characteristics of the target environment of Public administration [29]
representing the major aspects that affects the usability of Information Systems (IS).
If mentioned  usability  guidelines (i.e., criteria) are modified according
to the characteristics of particular environment the methodology is not only limited
to Information Systems of Public administration [30].

13



Since it is not appropriate to model vagueness, uncertainty, ambiguity that are natural
parts of communication, decision making and other processes, using classical binary logic
[24], this work presents an approach for usability evaluation of Information Systems
in Public administration (ISPAs) based on the fuzzy modeling [31], [32].

Ways of expressing and combining uncertainties according to the [24] include theory
of probability, fuzzy logic, Bayes’ theorem and Dempster-Shafer theory. For many
scientific fields, the fuzzy logic is the only suitable apparatus, while the other theories fail,
since fuzzy variables are more attuned to reality than crisp variables [33]. In fact, it is
a paradox that data based on fuzzy variables provide more accurate evidence about real
phenomena than those based upon crisp variables.

Each theory has its advantages, disadvantages and problems. Although, any total
convincing argument cannot be presented, fuzzy theory has according to [24] as the only
presented theory a clean mathematical framework provided by fuzzy sets [31]. The basic
concept that makes possible totreat fuzziness in a quantitative manner is based
on a membership function, where each fuzzy set is characterized by a membership
function, which assigns to each object its grade of membership [32].

In order tounderstand the goal of this thesis, defined problem should be first
decomposed. The goal is to perform a “usability evaluation of Information Systems
in Public administration based on the fuzzy approach ”. Apparently, the definition of initial
problem seems to be very complicated. Therefore, it would be appropriate to decompose it
to atomic parts (see Table 2).

14



Table 2: Decomposition of the initial problem, source: own

Notation Auxiliary Decomposed Field Available
of decompos . )
guestion part of interest methods
ed part
Subject (task) What task is “Usability Usability Usability evaluation
about to be evaluation” engineering methods,
performed? guestionnaires,
usability testing
Object On what object | “of Information Information Structure
is the task Systems” Systems of the system, users
going to be of the system
performed?
Environment In what “in Public Public Characteristics

environment is
the task going

administration”

administration

of the environment,
members and

to be relationships
performed? of the system,
processes, output,
feedback
Apparatus By the help “based Fuzzy sets and Operations
of which on the fuzzy systems with fuzzy sets,
apparatus is approach” fuzzy numbers,

the task going
to be
performed?

fuzzification,
defuzzification,
Mamdani style
inference, rule base

According to the presented decomposition, the decomposed parts should be first

explored and comprehended individually, afterwards synthesized and solved as a complex
problematic.
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2. Establishment and development of the methodology

Which single real number represents expression “to be fast?” Different people have
different answer and opinion. As a result of this question, highly imprecise answers would
appear, yet expressed with a number.

What would be the answer if the question was “How easily comprehensible is
the coffee’s machine user interface?” It is apparently possible to state the answer
as a single number that is a member of some artificial scale, say from 0 to 100. Would this
number have a significant level of accuracy or would it be just a feeling about some state
of variable?

In the case of such a question, it would be more appropriate to answer such as “very
well” or “quite easily.” These evaluations are in principle vague, imprecise because they
do not stand for any single value that would be commonly accepted. Hence, another
question arises — what number or set of numbers stands for “very well” or “quite easily?”
the problem of evaluation seems to be even more complicated, since the complex question
is evaluated by a vague expression instead of assigning some numeric value. How this can
be more accurate?

As defined previously the optimal apparatus to deal with this problem is based
on theory of fuzzy logic, which will allow using natural language during the evaluation.
The question is how to convert these fuzzy evaluations to the rigorous form that might be
mathematically processed and easily understood by humans. The solution how to treat
uncertainty that inheres in users’ evaluations, however fuzzy, vague, or imprecise the idea
seems to be, is to express them in the form of fuzzy numbers [24]. The users, instead
of stating numbers from some scale (for instance from 0 to 100 or from 1 to 7), express
their evaluation propositions using their natural language. Hence, the result of answering
the evaluating criteria is a set of words stating some level of preference. Since the users’
evaluations do not have aform of crisp measures, these input variables are expressed
as fuzzy measures [33].

The idea of establishing usability score results from the previously presented reasons.
Following summary lists the principles that should be respected during the establishment
of the methodology of usability evaluation based on the fuzzy approach (methodology
of fuzzy usability evaluation):

- Users do not directly express the overall score by using any numerical values.

16



- Using their natural language, they evaluate aset of characteristic features that
significantly affect usability.

- Users” mental load should be minimized so they can fully focus on the aspects
of evaluation.

- Overall value is not computed as a mean of evaluated criteria.

- Usability score is a best approximation of expert knowledge stored in the special

database.

2.1 Methodology of fuzzy usability evaluation

The proposed methodology of fuzzy usability evaluation combines findings
of the fuzzy theory and the usability engineering. The methodology consists
of the following phases:

- establishment,
- testing,
- evaluation,
- analysis and conclusions.
The procedures that need to be executed in order to get a score of usability evaluation

are summarized in Table 3.
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Table 3: Procedures of fuzzy usability evaluation process, source: own

Phase

Procedure

Description

Establishment

Utility of usability
evaluation process

Prior to the execution of other procedures, the utility of usability
evaluation need to be identified. The process must have positive
impact on the target system (quality, satisfaction, loyalty, efficiency,
reliability etc.)

Obiject of evaluation

Group of homogenous systems that will be evaluated has to be
selected. Only systems that are worthy to be tested for usability
should be evaluated.

Target group of users

The group of typical users of the evaluated systems should be easily
defined. It is necessary to inquire group of users in order to obtain
results. Hence, it must not be impossible or difficult to realize suitable
form of usability testing.

Criteria of evaluation

A finite number of major aspects affecting the usability of evaluated
systems must be defined. It is recommended to perform thorough
study of these characteristics.

Parameters
of evaluation

Every criterion of the evaluation — variable that helps to explain
usability has to have defined universe of discourse, finite number

of states of the linguistic variable, shape and parameters

of the membership functions. The number of the output membership
functions for usability, shape and other parameters of membership
functions of this linguistic variable must be decided.

Testing

Empirical scale
definition

It is necessary to define the empirical scale that explains how

the sample of users understands the evaluation expressions. This is
done by inquiring a group of testing users that evaluates the usability
both by using word expressions and by numeric score of each
criterion.

Rule base definition

The evaluator may use results of testing to define the fuzzy rule base.
That however depends on the level of evaluator’s knowledge.
Properly defined rule base is the most important factor that
determines precision of the output.

Evaluation

Usability evaluation

After definition of the empirical scale and equipping the rule base
with expert knowledge, regular usability evaluation may be initiated.
During the evaluation, desired number of users evaluates each
criterion of selected systems. The result of usability evaluation is a set
of evaluated criteria in form of word evaluation.

Score of usability
evaluation

Each set of evaluations is first fuzzified, inference with the help

of knowledge stored in the fuzzy rule base and afterwards defuzzified
to the form of single real number. The resulting value is the score

of usability evaluation and is defined on range from 0 to 100 points.

Analysis and
conclusions

Analysis of results

After performing all evaluations, the results can be analyzed. One
may compare results to find the best alternative or analyze how
different classes of users evaluate selected systems.

Conclusions

Depending on the purpose of the usability evaluation, the evaluator
can make various kinds of conclusions that may involve other fields.
The interpretation of results relies on the evaluator and desired goal
of the usability evaluation process.

Some procedures of fuzzy usability evaluation process described in Table 3 specific

for the environment of Public administration are broadly discussed further in this chapter.
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2.2 Establishment phase

According to the proposed methodology, it must be examined whether the usability
evaluation process has a utility. Afterwards, the objects to evaluate need to be chosen
as well as an appropriate number of testing users and users that will evaluate the usability
of selected objects of evaluation.

One of the pillars of the fuzzy usability evaluation process is the criteria definition. It
is suggested to perform avigorous analysis of the target systems’ characteristics
by consulting experts from given field.

At the end of the establishment phase, the problematic has to be defined also in terms

of fuzzy theory, thus all necessary parameters need to be determined.

2.2.1 Utility of the usability evaluation process

The importance of usability evaluation of selected ISPAs or generally any kind of Ul
inheres in developing an objective measure of quality of use of these systems.
The main reasons why conduct the usability evaluation of the ISPAs are as follows:
- development of an objective measure of quality of use,
- raise of the interest and competiveness,
- growth of the attractiveness,
- new opportunities.
Specific set of utility factors needs to be however defined when performing concrete

usability evaluation process.

2.2.2 Object of evaluation

As defined above, theentire problem ofthis work is discussed interms
of the environment of the Public administration. Constraining the problematic only to this
particular environment significantly eases the complexity of the initial problem.

Since the common definition of Information System [26] does not particularly
determines or mention any particular framework or interface, the one that is accessible
with minimal restrictions for the users should be chosen. Such platform might be easily
evaluated and sample of tested users would be highly representative. Author assumes
to use the Web-based Information Systems, since the Web platform is recently the most

dynamical environment for presenting any kind of information [34].
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The most suitable type of Information System to perform the goal of this thesis on, will

be the Web portals [35] presenting the municipalities, i.e., cities, small towns, villages,

districts or any other Web sites that presents some urban area or municipal territory.

The

reasons leading author to choose this particular type of Information System are

following:

it has large number of users due to its accessibility,

it is not subject to any restrictions of use,

it is free of charge,

to understand its content does not require any special knowledge,

the representative group of typical users can be easily chosen,

it is constantly available,

testing its usability has a utility, which might result inincreasing the quality,
if the results of evaluating reveal any problems,

the results of evaluation can be compared to other similar Web sites presenting
the municipality.

A Web portal interms of the Public administration (WPPA) could be perceived

as avirtual environment in which citizens meet the Public administration, where portal

represents one initial point, which allows access to services and information provided

by Public administration [35]. The structure of WPPA is depicted in Figure 1.

Central initiall | Provided |
' point | services !
Citizen Different
ISPAs
Enterprise
subject - One entrance E-mail
USER [ place - > with Public
Foreigners WWW administration
Public Monltqung
administratio com_munlcapon
with Public
administration

Figure 1: Web portal functioning, source: [35]

The structure of ISPA interms of a Web portal the local authority, municipality

generally consists of [36]:
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- general information about the head of the local authority,

- the structure and organizational chart of the local authority and provided services,

- information about provided services and the way how to reach them (contacts,
forms, documents),

- general information about the local economical activities,

- cultural and historical information about the area.

2.2.3 Users of the target system

It is necessary to know the people that are using the system. Individual user
characteristics and variability in tasks are factors with the largest impact on usability, so
they need to be studied carefully [1].

To become auser of WPPA, the person has to have some kind of needs in relation
to Public administration. There is a high probability that the citizen will be obliged
to interact with Public administration and deal with some common situation of everyday
citizen’s life.

Therefore, the users of WPPA are Internet users of various ages, capable to read and
process information. The last attribute also requires users to be capable to control basic
operations with the computer or any other kind of machine making possible to reach
the Web portal of the municipality. More specifically, this group of users is described
by these criteria:

- male and female individuals,

- age between 10 — 80 years,

- enough intelligence to process the information,
- ability to control basic computer operations.

According to [1], knowing the user’s work experience, educational level, age, previous
computer experience, allows to anticipate their learning difficulties.

In his book, [1] also suggests to study users’ goals as well as their information needs.
The typical tasks of the user of ISPA might be for instance following:

- to find various kind of information about the municipality,
- to know the recent information from the municipality,
- to answer questions regarding the services provided by the local authority,

- tointeract with the local authority on distance, etc.
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2.2.4 Criteria of evaluation

Each entity of real world has a number of key characteristics - unique descriptors that
allows generalizing its complex structure. Whenever there is a reason to create a model
of some system in order to simulate some state, measure quality, compare results or detect
problems, it is always useful to know these characteristics.

While the quality of use of some system can be described by a relatively small set
of factors that determines its overall value, systems with large number (or anumber
of discrete) descriptors exist [15]. Higher complexity the system has, the larger the amount
of factors exists.

After studying large number of Web usability guidelines, the most important attributes
that characterize a good Web site have been chosen with the respect to the particular
environmental characteristics of Public administration.

A set of nine criteria that retain important characteristics of the WPPAs were chosen
(see Table 4). However, many other criteria could be used, some of them more or less

important. For the purposes of this work, the amount of criteria is sufficient.
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Table 4: List of criteria affecting the usability of WPPA, source: own

No. Criterion Evaluating question

1 Accessibility | Specify how easily is the Web site's content legible (readable)
and viewable for you.

2 Instant How much do you consider the information instantly
comprehension | comprehensible?
3 Information | How simply (and fast) is to find some kind of information
retrieval on Web site?
4 Recency How much do you consider the information found on the Web
site actual?
5 Navigation Evaluate simplicity and level of comprehension to the Web site's

simplicity navigation.

6 Design How much does the graphic design of the Web site fulfill your
preference expectations or meet your preferences?

7 Orientation How good is the knowledge of your current location through
the Web site at any moment during the browsing?

8 Amount Qualify your level of satisfaction with the amount of graphics
of graphics appearing on the Web site.

9 Loading speed | Evaluate the speed by which the Web site's elements are loaded.

The criteria are constructed in way that does not demand to state the fact by numeric
value. They rather allow users to express the evaluation using their natural language. Thus,
the evaluating questions are formulated in such way to obtain a proper vague expression

as an answer of it. Brief definition of criteria is presented in Table 5.
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Table 5: Characteristic of the criteria, source: own

Criterion Characteristics
Defines how easily the Web site is readable and viewable.
Focuses on factors that make difficult to use the Web site for people with various kinds of disabilities,
Accessibilit but also what should be avoided in order to increase the accessibility for healthy people.

4 For instance, low contrast between the background and the content of the Web page, too many colors,
wrong used colors, small fonts negatively affect the accessibility.
Users should be able to answer the evaluating question after a short interaction with the Web site.
Affects both accessibility and content quality.
The content might not be easily understood by all users due to the bad expressing capabilities
of the editor.

Instant

comprehension

The content has to be understandable without much thinking, memorable, able to be processed,
grammatically and typologically correct, reliable, well-structured, clearly labeled, etc.

To evaluate the criterion, it is recommended to let user read some article or paragraph found
on the Web site.

Information
retrieval

The user has to evaluate the satisfaction searching capabilities and its structure.
Desired information should be available instantly.

The style of information structure should be based on logic inductions, having strong accent on user’s
view.

Good Web site should have implemented the information structure based on the catalogue search
engine, structuring the information according to various fields of interest.

Users evaluate the level of satisfaction with searching the desired information according to their
interests.

Recency

The Web site should be frequently updated and contain actual information.

The recency of information increases users’ trust, favor and preference.

The information must be valid or else is useless.

Good information should be correct, proved, actual, certain and clear.

When evaluating the criterion, users are free to qualify whether they find the information recent or not.

Navigation
simplicity

Navigation is the only element making possible to move along the Web site.
High level of user’s identification with navigation is necessary.
Good navigation is instantly understandable and allows user to adapt its style.

Bad navigation is distinguished by “more aiming than shooting”, when the user is focused more
on understanding than the utility to perform the tasks.

Design
preference

May reveal the impropriety of the graphic design for WPPA.

Users usually negatively reflect if the graphic design is not uniform, the colorfulness is not appropriate,
etc.

Orientation

The users are tested whether they are sure about their current location in the Web site structure.

Knowledge of user’s current position decreases the time spent by performing new tasks, positively
affects the user’s involvement.

Criterion might by evaluated by examining whether user knows current position in the site’s structure,
how to reach the home page, how to get back on the current place.

Amount
of graphics

Criterion is testing the level of user’s identification with the interface.

User specifies if the amount of graphics is excessive or not adequate (which are both negative states) or
if the number of graphics matches with the amount of text and other elements making the content
interesting.

Loading speed

Determines user’s level of satisfaction with the speed by which are the elements of the Web site (pages,
images, forms, database, etc.) loaded.

The evaluation is subjective to the customs and habits.
Every Internet user has some experience and idea about the loading speed.
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As stated above, the criteria are based on set of guidelines obtained from current

usability studies and experts’ recommendations. The list of related guidelines for each

criterion is presented in Table 6.

Table 6: Criteria and related usability guidelines, source: own, [2], [16], [17], [19], [21]

No. | Evaluating question Related Web usability guideline(s)
1 Specify how easily is the Web | There is sufficient contrast between backgrounds and foregrounds.
5“3'5 pont%r;t Ifeglble (readable) | Each non-text element carrying information has its text alternative.
and viewable for you. . . -
y There are no designs on backgrounds that impede legibility.
2 How much do you consider Web sites present information using simple language and understandable
the information instantly formats.
comprehensible? Homepages clearly describe the purpose and substance of a Web site.
The name of the Web site or its operator is clear.
Each Web page has a meaningful title that reflects its content.
More extensive content blocks are always divided into smaller, concisely titled
units.
3 How simply (and fast) is to find | How accurately does the Web site meet the minimal requirements
some kind of information for the information content.
on Web site?
4 How much do you consider Usable Web site should provide actual and reliable information.
the information found Update content often.
on the Web site actual?
5 Evaluate simplicity and level Navigation and content information on Web pages are clearly separated.
O'ft clomprghetr)smn tothe Web | Navigation is understandable and consistent throughout all the Web pages.
site's navigation. . . L . .
g The labeling of each link clearly describes its target without relying
on the surrounding context.
The number of links to other pages is adequate but not excessive.
6 How much does the graphic The Web site style should be uniform.
design of the Web site fulfill How much does the design style of the interface reflect the users'
your expectations or meet your | characteristics.
references?
P Colorfulness should be adequate to the content.
7 How good is the knowledge All the Web pages of more extensive Web sites contain links to a clear map
of your current location of the Web site.
through the Web site at any Each Web page (except the homepage) contains a link to the higher level
moment during the browsing? | i the Web site hierarchy and a link to the homepage.
A separate Web page includes contact details of the technical administrator
and a clear declaration of the defined accessibility level of the site and its
sections. All other pages include links to this page.
8 Qualify your level The consensus in the literature is that the number of images needs to be
of satisfaction with the amount | minimized to improve download speed.
of graphics appearing The amount of graphics should not be extremely low or extremely high.
on the Web site.
9 Evaluate the speed by which The loading speed is an important attribute of usable Web site.

the Web site's elements are
loaded.

Information provided by the server side should be retrieved instantly.

2.2.5 Parameters of evaluation

In this step of the fuzzy usability evaluation process, the evaluator should determine:

fuzzy constructs of the evaluated criteria,
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- way of conducting testing and evaluation phases,
- parameters of membership functions, linguistic states of input and output variables,
- used reference scale and significance of the sample to represent the whole
population.
After identifying relevant input and output variables and ranges of their values,
the meaningful linguistic states (i.e., values of linguistic variables) for each variable has
to be selected and expressed by appropriate membership functions. These fuzzy sets

represent linguistic labels such as “low”, “medium”, “high”.

2.3 Testing phase

To conclude the proposed methodology of fuzzy usability evaluation defined earlier
in this chapter, the following procedures were not yet defined:
- scale definition,
- fuzzy rule base definition.
The establishment of both procedures is based onvalues obtained from a finite
number of testing users by evaluating a set of selected WPPAs (see Figure 2),

Evaluation
with

Fuzzy rule

Empirical

base
scale

definition

scoring

Figure 2: Diagram of the testing phase, source: own

Once testing phase is performed, there is no need torepeat it again in future.
The results of scale are generally acceptable for wide group of users. The same applies
for the rule base. Once defined, it might be used repeatedly.

2.3.1 Process of scale definition

The empirical scale is a metric that helps expressing natural language by telling which
values stand for particular evaluation. Its universe of discourse lies on range between 0 and

100 and is divided into 24 sub-ranges of various sizes. The size and position of each sub-
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range on empirical scale is defined by users who indirectly provide this information during
the testing phase of the fuzzy usability evaluation process. In principle, there are several
reasons to create an empirical scale:
- evaluations cannot be expressed accurately as single values,
- to respect users’ language and variety of word expressions that they use to state
some level of quality,
- to retain the uncertainty in the evaluations.

Scoring is a method for developing the empirical scale. It establishes a relationship
between a theoretically designed range and the measure obtained by the users. The reason
of scoring is to induce users’ natural sense Of understanding commonly used evaluation
truths. The users are inquired to qualify the evaluation by using their natural language and
then they are asked to evaluate the same fact by a numeric value. It is important to note,
that the users should feel free to evaluate the linguistic fact by any number from the scale
of 0 to 100.

In early stages of the development, the scale was originally defined only by dividing
the universe of discourse to a number of equally distributed sub-ranges. This theoretical
scale provides good results, however the nature of problem shows that users’ evaluations
are vague terms. The evaluations do not possess prescript boundaries and users are
uncertain how exactly would they define such ranges if they were directly inquired. Thus,
establishing of an artificial scale for the large set of users would decrease the accuracy
of the output, since every particular user understands the meaning of some evaluation way
different from the others.

Every user has own idea about the particular evaluation and is able to determine
whether the direction of the evaluation is negative, neutral or positive. Users understand
the meaning of evaluation, but the range of values and position on scale of such evaluation
is implicit. The users do not think about where exactly lies the border between something
“good” and something “bad”. They have learnt to distinguish between these states
by creating ones that are more specific.

As defined previously, the universe of discourse of empirical scale is divided to the 24
pre-defined sets of evaluations that express some degree of quality. Each of these sub-

ranges has its own label as well as universe of discourse (see Table 7).
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Table 7: Overview of pre-defined classes of evaluations, source: own

Label of the subset

Negative meaning

Neutral meaning

Positive meaning

extremely (-)

approximately (0)

relatively (+)

very very (-)

more below (0)

quite (+)

relatively very (-)

slightly below (0)

more or less (+)

very (-) below (0) relatively very (+)
quite (-) slightly above (0) very very (+)
relatively (-) more above (0) very (+)
more or less (-) above (0) extremely (+)
() (0) (+)

The sense or the direction of the particular evaluation has negative, neutral or positive
meaning. Each of these categories consists of eight specific labeled evaluation classes.
label

of the meaning: (-) for negative meaning, (0) for neutral meaning and (+) for positive

Every name consists of the hedge [24] (e.g., “very very”) and category
meaning. This labeling allows grouping multiple expressions under one class where both
the hedge and core of the evaluation (i.e., a word that stands in place of category name)
might be different from the class label. Each label stands for one evaluation word
representing the most common word of that class of words (synonyms) that can be
considered as members of same sub-range having the same meaning as the class
representative (label).

Testing users are during the sessions asked to evaluate the set of criteria that affects
the usability of WPPA. They are stating the evaluations by using word expressions that
represents some state of input variable. Such evaluation may be for instance as follows:

2% <¢

“good”, “quite satisfied”, “not ok”, “not very fast”, “normal”, “better than average”, etc.
Furthermore, they are asked toevaluate the same state of input variable also
by assigning a single numeric value from scale 0 — 100. The idea is to define a set of values
that belong to the same class of evaluations. A mistake would be to ask for assigning
a numeric value directly to the evaluation expressed by words. The users might started
using well known patterns like “average is 507, “very bad is 0”, “good is 100”, etc., and

scale might become uniform.
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One user may state “good” and evaluate criterion by 80 points, or state “good” and
evaluate by 95 points when evaluating different criterion of the same system, while another
user may report “good” and assign 75 points to the criterion. That is however perfectly
normal, since the users must feel free to express their feelings during the testing scale
definition. Only inthis case, the fuzzy nature of vagueness of the evaluations can be
retained.

During thescale definition, number of relations inform (word_evaluation;
numeric_evaluation) is obtained. These are processed as follows:

1) If user used an evaluation that does not directly correspond to one of the 24 classes

of evaluations, they are translated by a special database.

2) In case the evaluation is not in this database, the appropriate class of evaluations
has to be selected to define the relation between them.

3) Numeric evaluation is stored in the special database under the respective class
of evaluations.

4) After terminating inquiries with testing users, the average of each 24 classes
of evaluations is calculated together with the standard deviation of such sample.

5) The mean value defines a base of a fuzzy triangular number while subtracted or
added multiple of standard deviation® (o) to the mean forms left and right border
of the fuzzy number respectively,

6) The result of the scale definition is a set of 24 fuzzy numbers, for instance fuzzy
number with label “very (+)”.

The reason why the triangular fuzzy numbers were chosen is that these are easier
to manipulate and implement. Author considers proposed way of expressing linguistic
evaluations inform of fuzzy numbers as statistically reliable, since the mean
of the collected evaluations has degree of membership [31] equal to 1 while the other
values that are spread around the mean has lower degree of membership up until they reach
the left or right border of the fuzzy number.

Lastly, it must be noted that the defined normalized sets in form of fuzzy numbers are

not reversibly convertible to the form of single values. The particular fuzzy numbers must

! The value of one sigma expresses 68.72% of all values, two sigma 95.45% of all values and three sigma
99.73% [46].
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not be comprehended as single value defined only by a support of this number (mean

value).

2.3.2 Rule base definition

In [37], the authors state that much human thought can be expressed in rules. It is
convenient to use the systems that have implemented some of the human knowledge since
these systems has its own intelligence and they use computer’s fast instructions to obtain
the results.

The process of drawing conclusions from existing data is called inference, since new
truths are inferred from old ones [24]. The purpose of the inference is to combine
measurements of input variables with relevant fuzzy rules in order to make inferences
regarding the output variables. The knowledge is usually represented by a set of fuzzy
rules, which connect antecedents with consequents, premises with conclusions, or
conditions with actions [33]. As presented by [24], knowledge base will be represented
as a set of rules in form (1):

If (this is true) then (do that). 1)

Then the problem of inference regarding the output variable becomes the problem
of approximate reasoning with multiple conditional fuzzy propositions as discussed in [33].

There are in principle two ways to define the fuzzy inference rules [33]. One is to elicit
them from experienced human operators, which the matter of experience, knowledge or
previous measurement(s). The other way is to obtain them from empirical data by suitable
learning methods, usually with the help of neural networks [38].

After the empirical scale definition, every following user evaluates only by word
expressions. In this moment, the rule base is empty. Without any rules in the rule base,
inference system cannot work. The evaluator may decide to either add rules according
to the expert knowledge or use the evaluations that were already obtained from testing
users.

As previously defined, each rule has its antecedent and consequent. The elements
of the antecedent are connected with some logic connection (AND, OR, etc.). Number

of elements is equal to number of criteria. Since each evaluation is a relation in form (2):
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(evaluation_1, evaluation_2, evaluation_3, ..., evaluation_n), (2)

n... number of criteria

It might be therefore used as a rule antecedent. The evaluator (or another human expert)
only needs to determine appropriate consequent of the rule. Each new evaluation can be
used to define new fuzzy rule. However, the number of rules based on testing users’
evaluations would not be probably enough to create sufficient number of rules. Note that
the number of rules depends on number of linguistic states of each variable and number
of criteria. In case of 3 linguistic states for each criterion (for instance low, medium and
high) and 10 criteria, 3'° = 59,049 rules should be defined. However, for accurate results is
this number significantly lower [33], [39].

It is possible that dividing the universe of discourse only to the 3 linguistic states
would be too rough to express the nature of uncertainty for some problems, and therefore
not that accurate. On the other hand, in case of five linguistic states for each of the 10 input
variables, the number of rules is 9,765,625. Although the granularity of five linguistic
states would be better, the author suggests using three linguistic states, since the number

of rules is not too excessive.

2.4 Evaluation phase

In the second phase of the fuzzy usability evaluation process, the evaluation itself is
performed. As a result of evaluating desired amount of users, a set of evaluations expressed
in users’ natural language is obtained. Each criterion that affects the usability is evaluated
by one word expression that is then converted to the form of the fuzzy number as described

above and depicted in Figure 3.

Evaluation

without iz

. implication
scoring

Figure 3: Steps of regular usability evaluation, source: own

It must be noted that the nature of evaluating is purely subjective. There are no criteria

requiring the user to qualify an objective measure. That is however impossible, since
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the human brain does not operate as a measuring device or computer. The users are unable
to state any of the measures by single real numbers. They are able to qualify these
measures just about certain variables like age, height, telephone number or any other
measure where a single crisp value is obtained. The nature of the problem defined in this
work is uncertain itself and cannot be therefore expressed or evaluated by certain

measures.

2.4.1 Usability evaluation based on fuzzy approach

The evaluations of criteria express users’ feelings about the tested WPPA. They are not
qualifying facts that require expert knowledge. Users are not pushed to answer as needed
(in some prescribed way). They can use their own expressions to state the evaluation. This
way of evaluating allows them to be accurate and honest, since they do not need to adopt
any special terminology, only their natural language.

As previously stated, the evaluations are converted to one of the 24 evaluation classes.
Then the particular fuzzy number from empirical scale is then compared to the appropriate
membership function of particular criterion. Basically, this is comparing of two fuzzy
numbers as defined in [24]. Process can be treated as a fuzzy controller [33].

Generally, fuzzy controllers are special expert systems [24] that are in contrary
to classical controllers capable of utilizing knowledge elicited from human operators [33].
While this knowledge is also very difficult to express in precise terms, animprecise
linguistic description of the control problem might be used instead. This linguistic
description consists of a set of control rules that inheres in the knowledge base.

A general structure of fuzzy controller as defined by [33] is depicted in Figure 4 and
consists of the following elements:

- fuzzy rule base (knowledge base),
- fuzzy inference engine,
- fuzzification module,

- defuzzification module.
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Figure 4: A general scheme of a fuzzy controller, source: [33]

A fuzzy controller operates by repeating acycle of the actions and [33] define

the process of inference as follows (Table 8):

Table 8: Fuzzy controller cycle, source: [33]

Step

Action

Description

1

Obtaining measures

Measurements are taken (e.g., the facts are evaluated,
the simulation is executed, etc.) of all variables that represent
the process.

Fuzzification

Measurements are converted into appropriate fuzzy sets
to express measurement uncertainties. This step is called
a fuzzification.

3,4

Inference

Fuzzified measurements are then used by the inference engine

to evaluate the control rules stored in the fuzzy rule base.

The inference engine of a fuzzy system operates on a series

of production rules and makes fuzzy inferences or it may also
use knowledge regarding the fuzzy production rules

in the knowledge base. The result of this evaluation is a fuzzy set
(or several fuzzy sets) defined on the universe of possible
actions.

Defuzzification

Resulting fuzzy set(s) is then converted, into a single (crisp)
value (or a vector of values) that, in some sense is the best
representative (approximation) of the fuzzy set (or fuzzy sets).
This conversion is called a defuzzification.

Figure 5 depicts the steps of fuzzy controller with fuzzified input measures.
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Figure 5: Process of fuzzy inference with fuzzified input measures, source: [33]

There are several fuzzy models based on fuzzy rules. Among the most known belong
following methods [40]:

- Mamdani method,

- Takagi and Sugeno method (TS).

While the Takagi-Sugeno method uses only a weighted average in fuzzy inference,
the Mamdani method combines the fuzzy rule outputs [40]. Author suggests using

Mamdani type of fuzzy inference system because of the reasons presented in the Table 9.
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Table 9: Overview of fuzzy inference types, source: own

Mamdani inference system

Takagi-Sugeno inference system

Advantages

Disadvantages

Advantages

Disadvantages

Easier to understand
the logic since

the rule consequent
IS expressed

by linguistic
variable (fuzzy set).
Model retains

the linguistic
manner

of evaluation.

Process of getting
output is relatively
complicated.
Consequent of rules
IS not expressed

by single value.

Easy to obtain
the overall output
since no
defuzzification
methods are
necessary.

Output is obtained
as a combination
of input parameters
by weighted
average.

Human expert
cannot determine
the numeric
consequent, unless
this is obtained

by machine or from
the results

of previous
research.

2.4.2 Score of usability evaluation

The process of computing a scalar from fuzzy conclusion is called defuzzification [24].

A suitable defuzzification method(s) must be selected in order to convert the conclusions

obtained by the inference engine, which is in this phase expressed in terms of a fuzzy set,

to a single number. The resulting number, which defines the action taken by the fuzzy

controller,

insome sense summarizes the constraint

imposed on possible values

of the output variable by the fuzzy set. Defuzzification is a more complex process than

fuzzification.

Many different methods have been proposed in the literature [24], [33], [41], [42].

The results of various researches show that different defuzzification methods provide

different defuzzified values. After analyzing the results of various defuzzification methods,

author selected two methods and derived a new one combing advantages of both previous:

- method based on the computation of center of area,

- method computing weighted average of singletons [24],

- method computing weighted center of area.

Table 10 summarizes used defuzzification methods:
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Table 10: Overview of the defuzzification methods, source: own

Defuzzification

(see step 5 depicted
in Figure 5).

representative and
accurate.

method Description Advantages Disadvantages
The usability score is | Considers every The calculation
computed as a center | active rule of the output is
Center of gravity of gravity of the area | with membership relatively
below degree higher than 0, | demanding.
(COG) the accumulated line | therefore

Method is not useful
in case of one firing
fuzzy rule.

Height method
(HM)

The usability score is
computed

as a weighted
average of singletons
of clipped
membership
functions

of the output
variable.

The output

of the method is
calculated very
easily.

The method
sometimes produces
inaccurate outputs
because it does not
take in mind all
values.

Method is not useful
in case of one firing
rule.

Weighted center
of area
(WCA)

The usability score is
computed as a center
of weighted average
of particular areas
below the clipped
membership
functions.

Method combines
advantages of both
previous methods.

Method is not useful
in case of one firing
rule.

The common disadvantage of COG method is its behavior in cases of very low and
very high input values [42]. Insuch cases, the output variable Usability never reaches
the left or right utmost boundary ofits universe of discourse (0O to 100). In order
to overcome this problem, [42] suggests formal extension of the boundary asshown
in Figure 6. This change allows the method to achieve minimal or maximal values
of Usability.
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HelY)

Figure 6: Formal extension of boundaries in case of extreme values, source: [42]

There is however another situation that might happen. In case there is only one fuzzy
rule firing at the output membership functions, the presented defuzzification methods are
unable to compute the overall output [42]. The defuzzified value is insuch case always
equal to the base of the membership function not taking in mind the degree of membership
(see Figure 7). Thus, in case of “low usability” the defuzzified value is equal to O, in case

of “medium usability” 50 and in case of “high usability” 100.

uply)

Figure 7: Defuzzification for one-rule fuzzy inference, source: [42]

Despite the relative difficulty of the center of area method, this method provides
the most accurate results, since retains the most of the resulting fuzzy set [33].

Hence, the overall usability score for particular system is obtained as the best possible

approximation of multiple rules that interpret the evaluation. Defuzzified output represents
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the score of the particular evaluation. Such score is a number that lies between 0 and 100
representing overall usability of the tested system and meets all requirements defined

above.

2.5 Conclusions, objectives and practical research

The results of research helped to get the idea of how to solve the initial problem.
The decomposition helped to understand particular fields from which the problem consists
of. Author considers that the most complicated part is the coherence between usability
evaluation and fuzzy theory, since there is no scientific background or research studies
regarding this approach for measuring the usability.

The methodology of usability evaluation of Web Portals as an example of Information
Systems in Public administration based on fuzzy approach was presented in this chapter.
The procedures necessary to conclude methodology of the fuzzy usability evaluation were
systematically discussed providing atheoretical framework. Inorder to evaluate
functioning of the methodology, a practical demonstration should be realized.

Although the implementation of methodology does not rely onany platform or
software product, it might be quite difficult to realize the fuzzy usability evaluation without
having any suitable environment.

For the purposes of this work, a commonly known working environment should be
used. Such environment must offer simple and advanced feedback to its users as well
as a user-friendly graphical user interface (GUI), graphical outputs or simple databases.
Microsoft Excel has been chosen as a fully convenient environment, since the results can

be easily interpreted in graphical form and all calculations are transparent.
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3. Development of the Fuzzy Usability Evaluator

There is aneed todevelop aninteractive application specific for the proposed
methodology of fuzzy usability evaluation. Fuzzy theory is a powerful apparatus helping
to manage the uncertainties, but very truly, its advanced techniques are very difficult
to understand, especially for those who are only interested in getting the usability score
of some system. Theentire fuzzy inference engine should therefore stand
in the background, not visible for those who does not need or want to deal with it.

From presented reasons, the author developed a multipurpose interactive application —
Fuzzy Usability Evaluator that significantly eases entire process and minimizes its
complexity only to the understanding the theoretical framework. The application is
designed to evaluate usability of ISPAs, might be however used for evaluation of any Ul
if the criteria and parameters of evaluation were appropriately changed. This chapter is
dedicated to the description of the Fuzzy Usability Evaluator and conducting fuzzy

usability evaluation in its environment.

3.1 Purpose of the Fuzzy Usability Evaluator

The Fuzzy Usability Evaluator (FUE) is ananalytical application developed
in Microsoft Excel consisting of multiple collaborating modules. It is a lightweight
application that does not require ahigh educated and experienced operator trained
for particular application environment. FUE can be considered as an expert system, since
besides the powerful computation engine it consists of several databases including expert
knowledge and fuzzy inference system, giving the FUE new possibilities how to deal
with uncertainty and vagueness.

The reasons of developing FUE were the lack of transparency, ease of use and low
usability of powerful multipurpose tools. It is possible to perform entire process
of usability evaluation in single application, without losing following possibilities:

- transparency of computations,

- customization,

- re-use,

- modification,

- graphical feedback,

- generalization.
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With FUE, one can:

- evaluate the usability,

collect the results of usability evaluation,

- use the results to get the score for evaluated Web portal,

- extend the fuzzy rule base manually or automatically,

- obtain new knowledge by testing,

- use own set of characteristics (input variables) for use in different environment,
- display the entire process of usability evaluation in graphical way,

- fully customize the parameters of usability evaluation,

- make experiments for research purposes.

3.2 Description of modules

The FUE consists of several modules. Each of them has specific function. There are
nine modules (divided into separated sheets) in current version of FUE. The overview and

short description of particular modules is listed in Table 11.
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Table 11: Overview of FUE’s modules, source: own

Module Description

Overview List and characteristics of the criteria

Questionnaire | Simple questionnaire suitable for inquiries

Detailed Questionnaire containing detailed information about particular
questionnaire | usability evaluation

Graphical overview of evaluated criteria including:
- basic information,
o membership functions,
o degrees of membership,
Evaluation o parameters of fuzzy numbers, etc.,
- advanced information,
o parameters of evaluation,
o spread of fuzzy numbers,
o intersection coordinates, etc.

Includes all necessary information about fuzzy usability evaluation
process:

- output membership functions,

- implication,

Inference - aggregation and accumulation,

- usability score,

- defuzzification methods,

- fuzzy rule base and rule management,
- advanced feedback, etc.

Scales Parameters of theoretical and empirical scales

Linguistic Set of databases that convert users’ evaluations to the suitable
convertor expressions treatable by FUE

Database containing values obtained during the testing phase that

Score collector help to define parameters of the empirical scale

Evaluation base | Stores particular evaluations together with the usability score

In order to explain how FUE utilizes the proposed methodology of the fuzzy usability
evaluation, each module will be briefly described. For more details, consult the user

manual in the appendix.
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3.2.1 Module Overview

Module Overview offers a structured list of criteria affecting the usability of WPPAs.
They are divided into the criteria regarding the quality of the content and the criteria
expressing the quality of design. These are as follows:

- Accessibility and Content,
- Structure and navigation, Visual design and Functionality.

The lowest level of overview consists of the list of criteria. Some of the criteria are
shared by two subcategories, since acomplex criterion may affect more than one
characteristic. Each criterion is defined by a question, the same question that will be used

in the questionnaire.

Table 12: Structure of the module Overview, source: own

CONTENT QUALITY DESIGN QUALITY

STRUCTURE AND
ACCESSIBILITY CONTENT NAVIGATION VISUAL DESIGN FUNCTIONALITY

Specify how easily is Evaluate simplicity

o and level How much does the graphic design
the Web site's content - ; . -
. of comprehension of the Web site fulfill your expectations or
legible (readable) and S
- to the Web site's meet your preferences?
viewable for you. S
navigation.
How good is
tf]le knowledge Quz;hfy_y:ur_level Evaluate the speed
How much do you consider the information of your current o satisfaction by which the Web
instantly comprehensible? location through with the amount site's elements are
y P ' the Web site at any | of graphics appearing
. . loaded.
moment during on the Web site.

the browsing?

How simply (and fast)
is to find some kind
of information
on Web site?

How much do you
consider
the information found
on the Web site
actual?

As defined earlier, each criterion is described by the list of related Web usability
guidelines that have been used for its establishment (see Table 6 in previous chapter).
Since the WPPAs are not very different to other types of Web sites, there was no need
to create aset of specific characteristics. Instead, a general set of characteristics was
chosen, though fully respecting the characteristics of the WPPA environment as described

previously.
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3.2.2 Module Questionnaire

The questionnaire lists the criteria where each of them is represented by one question.
The questionnaire preserves a simple structure suitable for personal inquiries or remote
testing.

Depending on the phase of the usability evaluation process, evaluator may choose
whether the users evaluate the criteria by only word expressions or they also state
the numeric score to define the empirical scale. Hence, there are following two types
of questionnaire:

- usability evaluation questionnaire,
- usability evaluation questionnaire with scoring.

After inputting the evaluations to the questionnaire, these are simultaneously converted
to one of the 24 pre-defined classes of evaluations. To maintain the maximal simplicity

of the questionnaire, the results of these conversions are not displayed on this place.

3.2.3 Module Detailed questionnaire

In order to describe the process of evaluation and conversion of the evaluation words,
detailed questionnaire was developed. It provides the evaluator with additional
information, details of the linguistic conversion process and other suitable indicators
of the evaluation.

It lists the criteria denoted by their names, abbreviations and evaluation question.
The values in the questionnaire may be inputted either manually or copied from the simple
questionnaire. Therest of the questionnaire displays the decomposition process
of the evaluations into the core of the evaluation, which is usually an adjective or adverb,
and the linguistic hedge. Both core and hedge might be converted. This conversion is
performed by versatile database stored in module Linguistic convertor. The result
of the conversion is normalized evaluation, one ofthe 24 pre-defined classes

of evaluations, i.e. fuzzy number. The parameters of these numbers are also displayed.

3.2.4 Module Evaluation

Module Evaluation continues to explain the evaluated criteria in both graphical and
mathematical way. It allows determining the following attributes of evaluation:
- type of scale,

o empirical scale,
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o theoretical scale,
- the spread of fuzzy numbers around their center values,
o value of one sigma (o),
o value of two sigma (20),
o value of three sigma (30).

Although FUE allows choosing both kinds of scale, it is recommended to use empirical
scale, since it respects the user language. The value of spread around the mean (i.e.,
left/right border of the fuzzy numbers representing the classes of evaluations) determines
the accuracy of the sample to represent entire population of users and it is interpreted
by multiple of standard deviation.

The module is structured to several segments. Invertical line are displayed
the particular evaluations of the criteria, in horizontal line are listed various kind
of attributes.

Beginning from the left, an overview of the evaluated criterion is first displayed.
Below this overview is displayed a graphical form of the evaluation. The graph includes
the membership functions of particular linguistic states of the criterion, the evaluation
in form of fuzzy number, the intersections with membership functions and their

coordinates (i.e., the grades of membership).
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Specify how easily is the Web site's content legible (readable) and viewable
for you.

1
Your evaluation
for eriterion ql"te gOOd
Accessibility is:
Your answer is: The accessability and legability (readability) is quite good.

Fuzzy number (66,813; 71,75; 76,687) representing the evaluation 'Accessibility is quite good® has grade of membership
0 at 'low accessibility', 0,432 at "'medium accessibility', and 0,697 at "high accessibility".

Evaluation 'Accessibility is quite good'

20 25 30 35 40 45 50 55 60 65 FO V5 B0 B S0

low accessibility —— medium accessibility high accessibility —— quite good

Figure 8: Evaluated criterion in module Evaluation, source: own

Next to this panel is located a table that contains results of comparing the evaluation
with the membership functions of the evaluated linguistic variable (i.e., their intersections
coordinates). Right next to this table, there is another that allows the evaluator to change
the parameters of particular membership functions. FUE has three linguistic states for each
input variable aswell as for the output variable Usability. Dividing the universe
of discourse of the linguistic variable to more linguistic states, would increase the output’s
accuracy. On the other hand, the number of rules that should be defined for such model
would be in case of nine input variables excessive.

The possibility of customization the parameters of membership functions gives large
freedom to the evaluators. They can change both parameters of the membership functions,
which are the slope (usually denoted as k) and shift (usually denoted as q). The former
defines an angle, which the line forms with the horizontal axis, while the latter expresses

the shift (movement) of the initial point of line to the right or to the left from the zero
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on horizontal axis. The default parameters of the membership functions of all variables are
predefined as follows:
- The membership function expressing the “low” state of each input variable has k
equal to 1.5 and g equal to 16.667.
- The membership function expressing the “medium” state of each input variable has
k equal to 1.5 and g equal to 0.
- The membership function expressing the “high” state of each input variable has k
equal to 1.5 and g equal to -16.667.

The universe of discourse for each variable is therefore divided into three equal
segments.

The presented version of FUE can only represent the triangular shape
of the membership functions. It would bring many implementation difficulties and
for the purposes of this work, triangular membership functions would do the same job.

The most valuable information gained from this module is the grades of membership
of particular criterion evaluations that will be used in the most important module of FUE,

which is without question the Inference.

3.2.5 Module Inference

Module Inference is the most important part of FUE. It consists of various kinds
of graphical output, fuzzy rule base and other important information regarding the process
of fuzzy inference. It provides sufficient mathematical and visual feedback for evaluator.
Inference module works not only with the current evaluation data obtained from
the Detailed questionnaire, it can also process data that were previously stored
in the Evaluation base.

As well as the other modules, also Inference consists of several elements that should
be described. At the top of the module, there is a current evaluation, which is either loaded
from questionnaire or from Evaluation base, and its score of usability evaluation.

The evaluator may choose from following defuzzification methods:

- Center of gravity (COQG),
- Height method (HM),
- Weighted center of area (WCA).
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Since these defuzzification methods are not computing the output properly in cases
of very high and very low fuzzy input measures and in cases when only one fuzzy rule
fires at the evaluation, these issues are resolved in FUE by:

- formal extension of the borders of “low” and “high” output membership functions
to -50 or 150 respectively,

- modification of rule implication, while the degree(s) of membership of the other
membership functions are calculated as a weighted average of its values.

Although all three methods provide similar results, it is recommended to use the first
method since it is considered as the one providing most accurate results [33].

There are three very important graphs right below the top part. The first of them shows
the shape of the membership functions and linguistic states of the output linguistic variable
Usability. The membership functions are represented by triangular fuzzy sets, dividing
the universe of discourse to three equal parts depicted in Figure 9.

Universe of discourse for Usability

10 20 30 40 50 60 70 80 S0

Usability is low Usability is medium — Usability is high

Figure 9: Output variable Usability, source: own

Second graph depicts the situation after comparing the evaluation to the knowledge
in the rule base. It shows maximal degree of membership with which rules in the rule base
fire at each membership function of Usability (see Figure 10). These membership functions
are:

- low usability (defined on range from 0 to 50),

- medium usability (defined on range from 16.667 to 83.333),

- high usability (defined on range from 50 to 100).
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Result of aggregation

20 30 40 50 60 70 80 S0

Clipped low Clipped medium —— Clipped high
Figure 10: Clipped membership functions of output variable Usability, source: own

The third graph shows the result of the accumulation after inferring the knowledge
from fuzzy rule base and defuzzification. Due to problem described above, the shape
of the membership functions needs to be extended so that fuzzy inference system can
produce correct result also in very low or very high values of input. Therefore, the area
of “low” and “high” usability is twice larger and membership functions are extended
tothe -50 and 150 respectively. Nonetheless, the defuzzified value will be always

a number between 0 and 100.

Accumulation and defuzzification

v . ¥

-50 40 -30 -20 -10 0 10 20 30 40 50 60 70 80 950 100110120 130140150

Accumulatedline  «+<«Jp COG » COGof area

Figure 11: Accumulation and defuzzification, source: own

The rules are stored in the lower part of the module. The knowledge stored in the base

might be extracted from results of evaluation of the testing group of users or manually
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by defining both the antecedent and consequent of the rule. Rules are displayed in its
typical form that has been discussed earlier.

It is important to denote, that rules have Mamdani type of consequent expressed
by a linguistic state of the output variable (low usability, medium usability or high
usability). The consequent is obtained from an expert who evaluates particular fuzzy rule
and make a conclusion about it. FUE however eases the process of assigning a proper
linguistic state to the consequent and allows even to generate the rules automatically.

The former is done by the help of WA method that is used to compute numeric value,
an equivalent of Takagi-Sugeno consequent, from the rule antecedents and current
evaluation. Such values indicate where approximately lies the output variable and helps
to decide about the rule consequent.

The latter is an automatic rule generating method that has been developed to create
new rules from existing evaluations stored in the database. There are three automatic rule

generation techniques in FUE (see Table 13).

Table 13: Automatic rule generation techniques, source: own

Technique | Description

This technique extracts the core of each criterion of the current
evaluation and creates the rule antecedent by assigning the same
linguistic states as the criteria of the evaluation according to the meaning
of the core (negative, neutral, positive). Resulting rule matches

with the current evaluation assigning each criterion maximal degree

of membership. For such rule, the consequent needs to be determined.

Truth-match

Max-match technique also extracts the cores of particular evaluated
criteria of current evaluation. However, the rule antecedent consists
of the highest linguistic states for each evaluated criterion where degree

Max-match of membership is higher than 0. This is possible since an evaluation may
have some degree of membership of “medium” as well as of “high”
membership function.

Min-match use the opposite way of generating the rule antecedents than

Min-match the previous technique. It assigns the lowest possible linguistic state

of each linguistic variable in rule antecedent that has degree
of membership higher than 0 with the selected evaluation.

By treating the process asafuzzy controller, the fuzzy inference continues
by implicating each rule in knowledge base. The resulting degree of membership of each
rule serves as an input for inferencing. The way of getting the output is more complex.

First, the maximal resulting degree of memberships of each linguistic state of output
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variable is selected from the set of all rules. The resulting degrees of memberships are then
used to clip the output membership functions. This is displayed by the second graph, where
the clipped membership functions are showed. These are then aggregated together,
resulting in a multiple-segmented line, which is depicted in the third graph. The line
represents the fuzzy inference of the evaluation on the set of fuzzy rules, and it is realized
as the best possible approximation of the stated truths inferred from the knowledge stored
in the fuzzy rule base.

At the end, the overall output is defuzzified according to the selected method. In case
of COG method, the entire multiple-segmented line is divided to a number of triangles and
rectangles whose area can be easily determined. The overall output is computed using
the weighted average of particular areas and their COGs.

The rest of the module contains various auxiliary tables describing the entire process
of inference and defuzzification. The evaluator might observe this information for better

understanding the whole process.

3.2.6  Module Scales

This module stores parameters of both scales that may be used in FUE - theoretical and
empirical. The structure of the theoretical scale is illustrated in the upper part
of the module. It is also possible to select an evaluation to see its position on the theoretical
scale.

Theoretical scale is a result of assigning linguistic evaluations to a 100-point line and
dividing them to a set of equivalent intervals where each one of them expresses some range
of scores denoted by a label of such class. As presented previously, the empirical scale is
based on experience and observations, therefore is more suitable, since respects the user

language.

3.2.7 Module Linguistic convertor

Since users are free to use any expressions to qualify the evaluation, there is a need
to have reliable mechanism converting these expressions to a set of normalized evaluations
easing the work both the FUE engine and the evaluator. Such database might be
for instance defined when gathering the data for empirical scale definition.

Linguistic convertor is apowerful database that contains expert knowledge
of semantics, meaning of various types of synonyms and linguistic hedges.
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This module simultaneously converts the expressions obtained by users to one
of the 24 pre-defined labeled classes of evaluations. However, the database of commonly
used evaluation expressions is already implemented in the database. New knowledge can
be easily added or modified. Several situations may happen when defining a new
evaluation and its appropriate counterpart:

- Core of the evaluation is added to the table of new evaluation words, direction
(meaning) and corresponding class of evaluation words are chosen.

- Hedge of the evaluation is added to the table of new hedges and corresponding
hedge is assigned to the new one.

- Combination of previous two situations, both hedge and core is added
to the appropriate tables.

- In case new evaluation is not decomposable into hedge and core, the evaluation is
added to the table of special words, corresponding hedge and core needs to be
defined.

The evaluator has tobe very careful when adding or modifying records
in the Linguistic convertor. These changes may significantly influence the output.
The database consists of three tables.

The first defines the group of adjectives (or adverbs), assigning them a meaning type:
(-), (0) or (+), where first represents some adjective with negative meaning (e.g., bad,
faulty, slow, etc.), (0) the adjective with a neutral or discrete evaluation adjective (e.g.,
average, normal, approximate, etc.) while (+) states some positive meaning (e.g., nice,
large, well). It is very important to distinguish among the evaluation expressions, since
some of them might be confusing and lead to ambiguities.

Second table converts unknown hedges decomposed from the evaluations to the well-
known hedges. When evaluating something, people got use to combine multiple words
to qualify the proposition. Such combination might confuse both FUE and the evaluator.
Hedges should be converted correctly since they can significantly increase or decrease
level of importance of the evaluation [33].

The third table contains the list of the special words that cannot be converted using
the hedge-core decomposition. It is very typical for users to use these words instead
of using regular expressions. The evaluator must be therefore ready to face the vagueness

surrounding the qualitative evaluation and recognize the true meaning of evaluation.
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3.2.8 Module Score collector

The results of testing phase are stored inthis module. After every evaluation
with scoring, evaluator needs toadd the values to the database. The evaluations from
the simple questionnaire are already converted by Linguistic convertor and automatically
assigned to the proper class of evaluations.

The optimal number of scores to create a representative evaluation is assumed to be
at least five, however not all classes of evaluations are well defined. While some of them
may indicate high level of agreement among the tested users, there are of course
evaluations that show many abnormalities. Standard deviation is therefore used to define
the spread of the sample. The higher is the standard deviation, the higher is the spread
of the values around the mean. As described previously, the mean value of each class
of evaluations defines the base of its fuzzy number and standard deviation left and right

edge.

3.2.9 Module Evaluation base

The last module implemented in FUE collects the results of evaluations. Together
with the evaluation, which is stored as a set of normalized evaluations, (i.e., hedge and
meaning of the core), FUE stores also the score of usability evaluation for each
defuzzification method. Usability score can be updated at any moment during the entire
usability evaluation process.

As stated above, the evaluations are stored only inthe normalized form. It is not
possible to obtain the original hedge or adjective. This eases the orientation and analysis

of the results in the evaluation base.
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4. Usability evaluation of selected WPPAs

Since the initial problem has been solved by establishing the methodology of usability
evaluation based on fuzzy approach and developing the Fuzzy Usability Evaluator, there is
aneed toto validate its functionality and to verify the accuracy and efficiency
of the model. From these reasons, astudy of usability evaluation based on proposed
methodology will be performed. The study has following goals:

- perform usability evaluation of selected WPPAs,
- obtain a usability score of each evaluated WPPA,
- analyze results and make appropriate conclusions.

The study will respect the methodology of the fuzzy evaluation process presented
in Chapter 2. The establishment phase and methodic guidelines of the testing phase will be
described in this chapter. Next chapter will focus on analysis of results obtained during

the study.

4.1 Utility of the study

The purpose of the study is to establish an objective measure of quality of use
of selected WPPAs toarise theinterest and competiveness on the field of Public
administration. Although one may argue that evaluating usability of a WPPA has
practically no utility, since there is usually one Web portal of each municipality and
the users either use it or they do not, there are several arguments that prove its significant
utility:

- According to the detected problems, proper person can make a decision that will
improve the usability of the WPPA.

- The results of usability evaluation might initiate performing of additional tests that
will detect severe lack of usability.

- Although the Public administration is not a private sector, the knowledge of score
may increase the interest in further development, amount of available resources
(human, capital, etc.) and competiveness among the participants. All for the welfare
of its users.

- Good presentation not only satisfies the public but may also attract investors or

private subjects to carry business in the particular area.
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- Information services provided by the WPPA save additional time and costs
(telephone, electricity, etc.) that might be used somewhere else.
- Results might be broadly analyzed, described and segmented according various
kinds of users (families, tourists, students, retired).
The utility of this study can be therefore generally qualified as:
- improvement of provided information services,
- Ccosts minimization,

- new opportunities by attracting private sector.

4.2 Object of evaluation

The set of selected Information Systems is defined in terms of Public administration
of the Czech Republic, since there are constraints like knowledge of foreign language,
knowledge of local habits and characteristics of environment, difficulties with establishing
a group of users.

In order toevaluate the usability, aset of ten various WPPAs has been selected.
The selection was made partially by choosing WPPAs of largest cities of the Czech
Republic and partially by selecting WPPAs according to the previous results of the Zlaty
Erb®. Not only good WPPAs were chosen, there are also those that do not conform
to usability guidelines. In these cases, users’ opinions are very important since they might

reveal the lack of usability. Following table contains list of evaluated WPPAs.

2 Zlaty erb is a challenge that annually selects the best WPPAs in the Czech Republic.
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Table 14: List of tested WPPAs, source: own

Name of the municipality

URL of the WPPA

Brno http://www.brno.cz/

Chrudim http://www.chrudim-city.cz/
Hradec Kralové http://www.hradeckralove.org/
Jihlava http://www.]jihlava.cz/

Opatovice nad Labem

http://www.opatovice-nad-labem.cz/

Ostrava http://www.ostrava.cz/
Pardubice http://www.mesto-pardubice.cz/
Praha http://www.praha.eu/

Pielou¢ http://www.mestoprelouc.cz/
Svitavy http://www.svitavy.cz/

4.3 Target group of users

General profile of a typical user of the WPPA was described previously. From such

universe were chosen 20 users and divided into two following groups:

- 10 testing users,

- 10 users to evaluate usability of selected WPPAs.

Second group was selected to meet the following criteria:

- Sex,
o 5men,
o 5women,

- Age,

o 3users of age between 15 and 25 years,

o 5 users of age between 26 and 55 years,

o 2 users older than 55 years,

- Skills and experience,

o 2 users withno or low level of computer skills and experience with Web

browsing,

o 6 users with average computer skills and experience of Web browsing,

o 2 users with high or expert computer skills and experience of Web browsing.

Table 15 summarizes the distributions of users to particular classes.
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http://www.praha.eu/
http://www.mestoprelouc.cz/
http://www.svitavy.cz/

Table 15: Classification of users according to the criteria, source: own

Criterion Sex Age Skills and experience
Condition Male (5) Female |15 -25|26 — 55| 56 and | Low or | Average I:)l(gr;;)tr
(quantity) 5) 3 (5) |more (2)|none (2) (6) (g)
Testing US(_EI‘ 1 US(_EI‘ 6 ] Usrf\r 1 ] ] Us?r 1 ]
users User 5 User 10 User 10 User 10
User 1 User 2 User 1 B::: 2
Users User 6 User 3 User 3 | User2

User 4 User 5 User 6 User 1
User 9 User 9 User 7 User 2
User 8
User 10

to evaluate | User7 User4 | User6 | User5
the usability| User8 User5 | User10 | User7
User 10 User 9 User 8

Due totime and budget limitations of the study, the sample of users attending
in the study is relatively small. Thus, the level of significance of the conclusions made
according to the results of the particular classes is not high. With larger budget, the size

of the sample would be appropriately bigger.

4.4 Criteria of evaluation

The set of criteria defined in Chapter 2.2.4 lists the most important characteristics
of the WPPAs and is therefore suitable for usability evaluation. Each of the criteria were
previously defined and described. The same set of criteria is implemented in the FUE,

the tool that will be used to conduct the usability evaluation.

4.5 Parameters of evaluation

Table 16 lists all parameters necessary to conduct the usability evaluation process
of the 10 selected WPPAs.
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Table 16: Parameters of the fuzzy usability evaluation process, source: own

Parameter

Characteristics
of the parameter

Value(s) of the parameter

Construction

Each criterion

8 input and 1 output linguistic variables

of fuzzy of evaluation is seen Input variables are denoted in the same
elements as an input variable, way like the criteria
while usability IS Seen Output variable is denoted as Usability
as an output variable
Parameters Definition Each linguistic variable has triangular
of variables of the membership membership functions, 3 linguistic states
functions, linguistic (low, medium, high) and universe
states, universe of discourse in range from 0 to 100
of discourse Linguistic state “low” has degree
of membership equal to 1 on (0; 16.667)
and equal to 0 at 50
Linguistic state “medium” has degree
of membership equal to 0 at 16.667 and
83.333and 1 at 50
Linguistic state “high” has degree
of membership equal to 0 at 50 and 1
on (83.333; 100)
Scale Type of the scale used Empirical scale based on the users’
to establish the input evaluations
fuzzified measures
Level Prediction level Spread of two sigma around the mean

of significance

of the sample to respect
the variance among
the values of the base

value

Structure
of the evaluation

The way of conducting
the usability evaluation

Testing phase to define empirical scale and
fuzzy rule base

Usability testing: personally (80%), e-mail
questionnaires (20%)

4.6 Definition of empirical scale

During the scale and rule definition phase, 10 testing users were inquired, while each

of them evaluated five randomly chosen WPPAs from the list in Table 14 providing:

- 50 different sets of evaluations,

- 90 evaluations of criteria,

- 90 various scores per user,

- 450 relations in the form (linguistic_evaluation; numeric_evaluation).




Before the tests were initiated, five randomly selected WPPAs from the list of tested

Web portals were assigned to each user. This is summarized in Table 17.

Table 17: Summary of selected WPPASs for testing users, source: own

) Testing evaluation
Testing user " - p - " - 0 - o -
1*evaluation | 2™evaluation | 3™ evaluation | 4™ evaluation | 5" evaluation
Testing user 1 Brno Chrudim Jihlava Opatovice nad Ostrava
Labem

Testing user 2 Chrudim Opatovice nad Ostrava Praha Preloud

Labem
. Hradec Opatovice nad . .

Testing user 3 Kralové Labem Pardubice Praha Svitavy

Testing user 4 Jihlava Opatovice nad Pardubice Praha Svitavy
Labem

Testing user 5 Chrudim Hradec Praha Prelouc Svitavy
Kralové

Testing user 6 Brno Jihlava Opatovice nad Ostrava Svitavy

Labem
Testing user 7 Chrudim Jihlava Pardubice Pielou¢ Svitavy
. Hradec . Opatovice nad .

Testing user 8 Kralové Jihlava Labem Ostrava Svitavy

Testing user 9 Chrudim Opalt_owce nad Pielouc Praha Svitavy
abem

Testing user 10 Chrudim Ptelou¢ Praha Pardubice Svitavy

4.7 Process of rule base definition

Since it would be complicated to define all possible fuzzy rules (3° = 19,683), each
of the 50 sets of evaluations obtained during the evaluation with scoring, helped
to establish the fuzzy rule base. Rules were generated automatically using the techniques
implemented in FUE as described previously.

The automatic rule generation is more efficient than definition of the entire fuzzy rule
base by an expert. First, it would take a lot of time and effort to create enough rules and
second the number of errors would be probably high. The proposed way is more
convenient because the user itself defines the most frequent evaluations that might occur.
Users are able to evaluate the criteria if they understand them. However, they are not able
to evaluate some rule without expert knowledge. Human expert reviews the rules and

according to own knowledge and experience, makes a conclusion. There should be
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however manually generated some number of rules by thorough analysis of the current rule

base.

4.8 Usability evaluation of selected WPPAs

After definition of all necessary parameters and terminating the testing phase,
the regular usability testing may be initiated. The evaluation was performed by personal
inquiries and by e-mail questionnaires.

Personal  inquiries were performed onapersonal computer equipped
with Windows XP and fixed Internet connection (ADSL 4 Mbps/256 Kbps). Tested users
were first introduced to the problematic and informed about the evaluated characteristics. It
was explained that evaluation could be qualified by any expression stating some level
of like or dislike. Each session took about 5 — 15 minutes according to the experience and
skills of the user. Every user evaluated 10 Web portals from the list presented in Table 14.
The author was in role of moderator, evaluator and human expert.

E-mail questionnaires used the same structure of questions. Users were instructed how
to perform evaluation. Users sent filled questionnaires back to the evaluator and these were
processed the same way like personal inquiries.

Finally, the usability score of the each evaluation based on the used defuzzification
methods were stored in the Evaluation base. In case of some changes, score might be
automatically recalculated. The results of the usability evaluation will be analyzed

in the following chapter.
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5. Results analysis

Although current version of FUE does not have module that analyzes and presents
the results, the data might be easily processed. It is not difficult to export data to any other

application. The analyzed data will be described by both graphical and verbal way.

5.1 Analyzing results of testing phase

The results of testing phase are identical to those obtained during the evaluation phase,
yet they do not figure in the overall results. That is because of the following reasons:

- Testing users provided linguistic and numeric evaluations and there might be risk
of targeting on a desired result.

- The fuzzy rule base was constructed generally from the results of testing. Thus,
there are at least three defined rules (generated by truth-match, max-match and min-
match techniques) for each testing evaluation. The results should be therefore very
precise interms of inferring the knowledge from the base, actually even more
precise than the results of “regular” evaluation.

- Sample of testing was not selected according to any special criteria and thus it might
not be representative.

From these reasons, the score of usability evaluation will not be analyzed from
the results of testing phase. On the contrary, it is very useful to analyze the development

of empirical scale and fuzzy rule base.

5.1.1 Analysis of defined scale

As described previously, each of the 10 testing users evaluated 5 randomly chosen
WPPAs from a set of all tested portals. Theoretically, 10 users evaluated 5 WPPAs where
each of them has 9 criteria, that are 450 various scores. The situation after performing

testing phase is summarized in Table 18 and depicted in Figure 12 and Figure 13.
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Table 18: Situation after performing testing phase, source: own

_ Number _Occurrence
Class of evaluations of sCores Mean c 20 30 in “regular”
evaluations
extremely (-) 13 1.31 2.18 4.35 6.53 1.0%
very very (-) 11 6.18 4.35 8.71 13.06 0.7%
relatively very (-) 2 17.50 3.54 7.07 10.61 0.0%
very (-) 29 15.72 8.35 16.70 | 25.05 3.6%
quite (-) 8 25.25 7.78 1556 | 23.33 1.0%
relatively (-) 9 27.33 3.94 7.87 11.81 1.2%
more or less (-) 4 27.50 2.89 5.77 8.66 0.4%
-) 41 22.62 | 10.78 | 2156 | 32.33 5.6%
approximately (0) 3 48.00 3.61 7.21 10.82 1.1%
more below (0) 5 36.60 2.70 5.40 8.11 0.8%
slightly below (0) 3 45.00 3.00 6.00 9.00 0.3%
below (0) 14 40.71 3.85 7.70 11.55 1.9%
slightly above (0) 4 56.25 1.50 3.00 4.50 0.6%
more above (0) 4 61.75 2.36 4.73 7.09 0.7%
above (0) 16 61.19 2.88 5.76 8.64 3.4%
0) 31 52.73 5.18 10.36 | 15.54 6.9%
relatively (+) 19 70.11 5.02 10.04 | 15.06 6.3%
quite (+) 29 71.79 4.97 9.93 14.90 5.2%
more or less (+) 6 67.00 8.00 16.00 24.00 1.2%
relatively very (+) 15 79.07 5.90 11.80 17.69 1.8%
very very (+) 44 89.13 4.82 9.63 14.45 10.1%
very (+) 41 80.19 6.88 13.75 | 20.63 19.2%
extremely (+) 31 97.80 2.44 4.88 7.32 6.2%
(+) 68 74.09 | 1354 | 27.08 | 40.61 20.8%
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Figure 12: Resulting fuzzy numbers, source: own
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As can be seen from Table 18, most of the evaluation classes were defined sufficiently.

Figure 13: Resulting fuzzy numbers, another perspective, source: own

There is however a number of evaluations that were not very used frequently and thus
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the parameters of resulting fuzzy numbers are based only onfew observations. Last
column in the table summarizes occurrence of each evaluation class in evaluation phase.
For instance, in case of evaluation “relatively very (-)”, which is defined only by two
scores during the testing phase, the occurrence is 0% in the evaluation phase. Because
of limited size of the sample, the probability of defining properly all classes is lower.
With larger sample, the amount of scores would be higher as well as the occurrence.

As for the distribution of used evaluations, there is evident majority of evaluations
with positive meaning, where the most commonly used are: (+), very very (+), very (+),
extremely (+) and quite (+). As for the neutral, there is an apparent majority of simply
constructed evaluations like: (0), above (0) and below (0). In the negative meanings,
the majority holds: (-) and very (-).

Hence, the conclusion is that testing users tended to use:

- easily constructed, not very specific evaluations,
o because they do not always posses the knowledge to certainly evaluate some
facts and they express them more generally, keeping some kind of reserve,
- evaluations with positive meaning,
o because the majority of selected WPPAs was very good or good in terms
of usability.

As for the other information included in the Table 18, the parameters of input fuzzy
measures - fuzzy numbers - are defined by mean and multiple of the standard deviation
forming its left and right boundary.

It is also convenient to present the most common synonyms that belong to the same
class of evaluations. This base is implemented in the Linguistic convertor and has been
extended during the testing phase of the study. The list of commonly used evaluations is
presented in the Table 19.
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Table 19: Commonly used evaluations, source: own

Meaning of the evaluation

Negative (-) Neutral (0) Positive (+)
low normal high
less average good
small medium well
poor common fully
weak middle fast
bad intermediate easy

Linguistic convertor also

converts the hedges of evaluations to those that can be

recognized by FUE. The same applies for special words that cannot be decomposed into

hedge and core. Table 20 shows the example of converting the hedges and special words.

The database in the Linguistic convertor is however

more rich.

Table 20: Conversion of the hedges and special evaluations, source: own

Conversion of hedges Conversion of special words
Original hedge Converted hedge Special word Converted evaluation
slightly relatively worse relatively poor
almost more or less better relatively good

absolutely extremely not at all extremely low
really very not good poor
approximately more or less best extremely good
maximally extremely great extremely good
minimally extremely at average approximately average
quite above more above not so good relatively poor
about more or less optimal very very good
quite very relatively very quite normal approximately average

5.1.2 Analysis of the fuzzy rule base

After defining the scale, each testing evaluation was used to generate three types

of rules according to the techniques described previously. The evaluator only needed

to choose appropriate consequent of such rules. FUE however displays calculated numeric

consequent that might help evaluator to choose correct linguistic state of consequent

if necessary.




Taking in mind there were 50 testing evaluations, 150 fuzzy rules were generated and
three fundamental rules (9% evaluation low = low usability, 9% evaluation medium =
medium usability, 9x evaluation high = high usability). Afterwards, number
of complementary rules was defined, making total of 200 rules. In the next step, for testing
evaluations that were disputable other rules were defined. At the end, an amount of rules
without any connection to the testing results was defined. Overall, there are 241 fuzzy
rules.

Although this number is relatively small, compared to the number of all possible rules,
which is 3° = 19,683, it is important to note that rules were created right against the users’
evaluations. In contrary to the “blind” generation of hundreds of rules, this approach is not
time-consuming and inefficient. Generally, the higher number of rules, the higher is
the accuracy of the output. There are rare cases when any rule fires at the evaluation.
The results of unknown evaluations should be therefore approximated accurately, but

the highest possible level is not always guaranteed.

5.2 Analyzing results of the usability evaluation

The most important part of the study is obviously the analysis of the results obtained
by usability evaluation. As described previously, there are several perspectives how
to observe the data. These might be divided as follows:

- results by portals,
- results by users.

The usability evaluation was performed by the 10 users who evaluated the 10 selected
Web portals of Public administration. First, let analyze the overall results without
constraining to any classification criteria. The average score of all three defuzzification
methods are depicted in Figure 14 together with the 95% confidence intervals for the mean
values. Due to the smaller and heterogeneous sample of users, the confidence intervals are
in some cases larger.

It may be concluded that the average scores of different defuzzification methods are
very similar. Ascan be also seen, HM defuzzification method mostly produces lower
scores than COG whose values are very similar to those obtained by WCA method.

The author considers the results obtained by COG and WCA method as preferable.
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Figure 14: Overall results of usability evaluation per portal, source: own

The overall results are summarized in Table 21. Ascan be seen, the score orders
of COG and WCA methods are the same, while of HM method is slightly different
between the 4™ and the 6" position. The score of first WPPA — Jihlava is relatively very
high taking in mind, that 10 different users evaluated the usability. The average score

of the worst evaluated WPPA — Svitavy is just slightly below average.

Table 21: Summary of results of usability evaluation per portal, source: own

Position WPPA COG HM WCA
1 Jihlava 92.17 89.92 91.37
2 Ostrava 89.10 86.27 88.48
3 Hradec Kralové 85.55 83.28 85.15
4 Brno 83.75 79.19 83.97
5 Praha 82.87 80.51 82.31
6 Pardubice 81.71 80.10 80.34
7 Opatovice nad Labem 77.06 72.87 78.95
8 Pielou¢ 76.38 72.91 78.03
9 Chrudim 57.56 56.04 57.21
10 Svitavy 44.28 46.13 4521
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The other interesting analysis of overall results is performed by classifying users
according the predefined criteria: sex, age and experience. These results are depicted

in Figure 15.
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Figure 15: Overall results of usability evaluation per user, source: own

As can be seen from Figure 15, the women in the sample evaluated with slightly lower
score. As for the age, users from 15 to 55 years evaluated very similarly, while users older
than 55 years evaluated with significantly lower scores on average 68.2 points. Finally,
classifying according to the experience brought similar results, which is according
to the fact that users as non-experts evaluated usability just by using their natural language,
very good demonstration that criteria used in FUE are not confusing. Ascan be seen,
the average score of evaluation by experienced users is lower. This can be explained
by a fact, that advanced users are more critical, since they have learnt to distinguish

between what is good and what is not.

5.2.1 Particular results per portals

In other words, this scope focuses on the results classification by the objects
of evaluation — the particular WPPAs. Each portal is be described by average score
of COG method, scores of particular users, approximate average value of each criterion

and results of evaluation by classifying users according to the predefined criteria.
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Table 22: Particular results per portal — Brno, source: own

WPPA: Brno
URL.: http://www.brno.cz/
Average score (COG): 83.75

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3| User4 | User5 | User 6| User7|User8|User9 |User 10

80.29 | 82.61 | 85.01 | 86.79 | 86.79 | 87.48 | 87.48 | 87.29 | 73.43 | 80.29

- - + + + + + + - -

Brno

THITTHH

Criteria of evaluation

High

Level of criteria
Medium

Low

There is an obvious similarity
of scores among the users.

Brno The evaluation provided by User 9
100 is the most different, that might be
however caused by the low
80 - experience of this user. Overall
2 score is high, with low variance.
A o 3 o S g All evaluated criteria tend to be
£ S @ S o o = high. Accessibility (A) and
R < E i3 f & < Information retrieval (IR) are
> = ,gE3 ] :’:, T the weakest and strongest
20 7 characteristics of the portal.
0 As for the classification of users

Sex Age Experience according to the criteria, the results
apply to the overall values. There
are no significant deviations.
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Table 23: Particular results per portal — Chrudim, source: own

WPPA: Chrudim
URL.: http://www.chrudim-city.cz/
Average score (COG): 57.56

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4| User5 | User 6| User 7| User8|User9 |User 10
30.28 | 47.48 | 67.63 | 81.84 | 30.14 | 78.32 | 57.21 | 75.91 | 30.28 | 76.52
- - + + - - + - +

Chrudim
&
I

Level of criteria
Medium

Low

11 Ini"i

Criteria of evaluation

Chrudim
100

Usability score

"°~|.n
i
“Dl.n
@
m—

©
s £
[J]
[

26-55 48,2
56+ 56,1

Sex Age

Average 72,9

Experience

There is a high variance among

the particular scores. The lowest
scores, that are significantly
different from the average, were
provided by users with low and high
experience.

Most of the criteria were evaluated
as low or medium, while Navigation
structure (NS) is the worst and
Recency (R) the best one.
Orientation (O) throughout the site
is however evaluated positively.

Users with high experience tend

to be more critical, sometimes too
much if the evaluated object does
not meet their criteria. On the other
hand, users with low skills might
experience using the site. Users
with average experience are usually
more satisfied. This could be
concluded about users between 15 -
25 years that think more
dynamically.
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Table 24: Particular results per portal — Hradec Krdlové, source: own

WPPA: Hradec Kralové
URL: http://www.hradeckralove.orq/

Average score (COG): 85.55

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4| User5 | User 6| User 7| User8|User9 |User 10
96.38 | 98.15 | 98.39 | 46.13 | 84.13 | 85.05 | 96.37 | 87.48 | 82.59 | 80.86
+ + + - - - + + - -
Hradec Kralové
N =
&
I

Level of criteria
Medium

Low

Criteria of evaluation

IR

100

Hradec Kralové

80

60

40

Usability score

(1 PG
o «
0 ©0
U
T ©
S E

()}

w

Sex

26-55 92,5
56+ 64,4

Age

Average 82,4

Experience

High 97,3

The average score is very high,
with concentration of values around
the mean. The portal is evaluated
very high by users with expert
knowledge and low by users older
than 55 years.

Most of the criteria are evaluated
extraordinary high. Users consider
the weakest criteria Recency (R) and
Loading speed (LS).
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Table 25: Particular results per portal — Jihlava, source: own

WPPA: Jihlava
URL.: http://www.jihlava.cz/
Average score (COG): 92.17

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4

User 5

User 6 | User 7 | User 8 | User 9 |User 10

96.32 | 97.95 | 87.48 | 81.69

96.50

87.48 | 87.48 | 98.25 | 91.16 | 97.40

+ + - -

+

- + - +

Jihlava

High

Level of criteria
Medium

ow

I

111

Criteria of evaluation

Jihlava

100

80
o
S 60 A= ¥
> D o o
£ o 2 n 2
s 40 s g N
20

0

Sex Age

o -
o &
¥ 5
o T
2

Experience

Jihlava obtained the highest average
score of Web portals evaluated

in the study. There is a low variance
of particular scores around the mean
value, since all users evaluate
similarly.

The criteria are evaluated very
uniformly. All of them possess high
linguistic levels.

The highest evaluations were
obtained by expert users. Older
users evaluate slightly lower.

71



http://www.jihlava.cz/

Table 26: Particular results per portal — Opatovice nad Labem, source: own

WPPA: Opatovice nad Labem
URL: http://www.opatovice-nad.labem.cz/

Average score (COG): 77.06

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4| User5 | User 6| User 7| User8|User9 |User 10
74.32 | 7656 | 73.58 | 87.09 | 87.09 | 78.87 | 82.22 | 79.41 | 66.85 | 64.61
- - - + + + + + - -

Opatovice nad Labem
)
I

Level of criteria
Medium

Low

Criteria of evaluation

IR

100

Usability score

Opatovice nad Labem

R
A
~
Q
©
=

Sex

4
o0
~
2
©
£
o
(N5

26-55 79,9
56+ 77,0

Age

Average 77,6

Experience

Average score is relatively high,
optimally distributed around
the mean value.

The users mostly criticized
the inability to retrieve information.
On the other hand, they found
Recency (R) and Loading speed
(LS) as strong factors of the portal.

It is positively evaluated by older
users and women in the test.

The evaluations are similar among
users with different experience.
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Table 27: Particular results per portal — Ostrava, source: own

WPPA: Ostrava

URL: http://www.ostrava.cz/

Average score (COG): 89.10

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4| User5 | User 6| User 7| User8|User9 |User 10
85.15 | 84.84 | 96.47 | 78.04 | 97.43 | 87.48 | 96.74 | 87.48 | 88.73 | 88.65
- - + - + + - - -
Ostrava
&
I

Level of criteria
Medium

Low

U

1

Criteria of evaluation

Ostrava

100

80 -
©
S 60 +—aial o o
z g = 8 I ® 3
= [} o0 @ o0
= v — n o [T
8 40 - o <
2 s 5 g 8 B

L <

20 -

0_

Sex

Age

Experience

Portal is suitable for large scale
of users and was evaluated with very
high average score.

Some users however do not prefer
the amount of graphics (AG) and
they found Loading speed (AS)

as moderate. On the other hand,
the Orientation (O) and Navigation
structure (NS) is evaluated very
highly.

The highest score is provided

by users between 15 and 55 years
and users with low experience.
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Table 28: Particular results per portal — Pardubice, source: own

WPPA: Pardubice
URL: http://www.mesto-pardubice.cz/
Average score (COG): 81.71

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4| User5 | User 6| User 7| User8|User9 |User 10

85.30 | 87.86 | 96.31 | 19.45 | 87.29 | 87.09 | 85.01 | 83.02 | 89.17 | 96.60

+ + + - + + + + + +

Pardubice

HTA

Criteria of evaluation

High

Level of criteria
Medium

Lo

The design of the Web portal has
been recently changed. Although
overall score is high, users evaluate
Amount of graphics (AG)

as insufficient and they do not prefer
the design style.

There is a large difference between
evaluation provided by young and
older users (almost 40 points).

The portal is evaluated very high
by experienced users, lower

by women. User 4 (female, older
than 55 years, average experience)
Sex Age Experience |ayaluated the portal with absolutely
lowest score — 19.45 points.

Pardubice

100

Usability score
26-55 85,7
High 86,6

56+ 54,3

~Q
(-]
K
s 2

©
s £
()]
L

Average 77,9
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Table 29: Particular results per portal — Praha, source: own

WPPA: Praha
URL: http://www.praha.eu/

Average score (COG): 82.87

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4| User5 | User 6| User 7| User8|User9 |User 10
08.35 | 87.09 | 96.36 | 14.63 | 96.88 | 89.68 | 88.73 | 87.09 | 87.29 | 82.63
+ + + - + + + + -
Praha
N =
&
I

Level of criteria
Medium

Low

i

Criteria of evaluation

100

Usability score

Praha

QQ
gu:?

~N
s o

©
2 £
()]
[

Sex

26-55 91,6

56+ 51,0

Age

Average 76,5

Experience

Web portal of the capital
of the Czech Republic was evaluated
with very high scores.

The portal is evaluated on average
by users older than 55 years and
women. User 4 provided again
significantly low score that affected
the overall value.

The users consider that the portal
has medium Information retrieval
(IR), they are however familiar
with the structure (NS).
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Table 30: Particular results per portal — Prelouc, source: own

WPPA: Pieloud

URL: http://www.mestoprelouc.cz/

Average score (COG): 76.38

Usability score per user (COG method) and distance to average

User 1| User 2 | User 3 | User 4| User5 | User 6| User 7| User8|User9 |User 10
5732 | 7552 | 73.94 | 9591 | 66.99 | 82.91 | 8291 | 81.69 | 73.94 | 72.70
- - - + - + + + - -
Prelouc
N =
&
I

Level of criteria
Medium

ow

Tl

ilil

Criteria of evaluation

100

Prel

ouc

Usability score

G
n ~
T
N o
9 w©
c £
2 9

Sex

56+ 84,9

Age

Average 81,7
High 66,4

Experience

The portal with moderately high
score evaluated positively especially

by older users.

Users with high experience evaluate

with lower score.

The criteria lie above average,
the Amount of graphics (AG) is
the lowest one. Loading speed (LS)

is however evaluated highly.
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Table 31: Particular results per portal — Svitavy, source: own

WPPA: Svitavy
URL.: http://www.svitavy.cz/
Average score (COG): 44.28

Usability score per user (COG method) and distance to average
User 1 | User 2 | User 3 | User 4 | User 5 | User 6 | User 7 | User 8 | User 9 (User 10
23.48 | 28.89 | 29.62 | 22.60 | 66.85 | 29.83 | 67.63 | 79.41 | 66.85 | 27.64

- - - - + - + + + -

Svitavy

ir ﬂ"i

High

Level of criteria
Medium

2
3
Criteria of evaluation
) The worst evaluated Web portal that
Svitavy was tested.
100 .
Negatively evaluated by average
30 experienced, high experienced and

young USers.

The criteria were evaluated
moderately. The users consider

the structure of navigation (NS) and
Information retrieval (IR) to be very
low.

Usability score

26-55 53,2
56+ 44,7

2
n
=
0o 2
< @©
(T
£
=
L

Sex Age Experience

5.2.2 Particular results per users

The results classified according to the evaluations of particular users are presented
in this chapter.
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Table 32: Particular results per user — User 1, source: own

User: User 1
Profile: Male, 26 - 55 years, high or expert experience

User 1
100
@ 80 - 98,4
]
g 60 -
% 40 - 57,3
a
e B
0 = T T T T T T T T T
Brno  Chrudim Hradec Jihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem
H Score of portal Average score

- Evaluations mostly close to the average.
- Tend to be more critical in evaluations.
- Uses full spectrum of evaluations.

- In case of personal like, evaluates very positively. In case of dislike, evaluates very
negatively.

Table 33: Particular results per user — User 2, source: own

User: User 2
Profile: Female, 26 - 55 years, high or expert experience

User 2
100

84,8 87,1
76,6 75,
47,5
. i
0 - T T T T T T T T T

Brno  Chrudim Hradec Jihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

[0}
o
I

[e2}
o
|

IS
o
1

Usability score

B Score of portal ' Average score

- Evaluations are very close to the average.

- Tend to be more critical in evaluations.

- Uses full spectrum of evaluations.

- Evaluates fairly, taking in mind other users’ likes and dislikes.

78



Table 34: Particular results per user — User 3, source: own

User: User 3
Profile: Female, 15 - 25 years, average experience

User 3
100
v 80 98,4
8
% 60 6
= 40 -
a
D 20 A
0 T T T T T T T T

Brno  Chrudim Hradec lJihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

B Score of portal ' Average score

Evaluates moderately far from the average.
Ability to recognize good and bad portals.
In case of like evaluates with very high score.

Table 35: Particular results per user — User 4, source: own

User: User 4
Profile: Female, 56+ years, average experience

User 4
100
o 80
S 86,8 81,7 8751
w -
z 60
‘S 40 -
a
ol
» 4,0
0 = T T T T T T |W T T
Brno  Chrudim Hradec Jihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

M Score of portal ~ Average score

- Evaluations mostly very far from average.
- Prefers conservative and simple design styles and those rates with high score.

- Failure to evaluate, in case of dislike. Tends to evaluate all the criteria negatively.
Might result from higher age or lower experience.
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Table 36: Particular results per user — User 5, source: own

User: User 5
Profile: Female, 26 - 55 years, low or no experience

User 5

8751 87,3

Brno  Chrudim Hradec lJihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

B Score of portal ' Average score

100

Usability score

- Evaluations usually very close to the average score.
- Tends to evaluate positively, due to the inability to recognize good and bad portal.

Table 37: Particular results per user — User 6, source: own

User: User 6
Profile: Male, 15 - 25 years, average experience

User 6
100
o 80 - o
= 87,5 87,1 :
S o0 78,3 78,9 82,9
>
S 40
8
S 20 - 29,8
0 = T T T T T T T T T

Brno  Chrudim Hradec Jihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

M Score of portal ~ Average score

Evaluations usually close to the average value.
Scores mostly in range 78 — 90 points.
Steady but dynamic recognition of strong and weak aspects.
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Table 38: Particular results per user — User 7, source: own

User: User 7
Profile: Male, 26 — 55 years, average experience

User 7
100
96,7
£ 80 - 87,5 88,
Q
,,; 60 -
£ 40 - 57,2
a
D 20 A
0 T T T T T T T T T T

Brno  Chrudim Hradec lJihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

B Score of portal ' Average score

- Evaluations mostly above the average.
- Able to express likes, steady to express dislikes.

Table 39: Particular results per user — User 8, source: own

User: User 8
Profile: Male, 26 - 55 years, average experience

100
o 80
S 87,1000 217
w
z 60
S 40
a
D 20
0 T T T T
Brno  Chrudim Hradec Jihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

M Score of portal ~ Average score

- Evaluates slightly but very closely to average score.
- Range of scores between 75 and 90 points.

- Tends to evaluate very highly.

- Lower ability to recognize bad portals.
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Table 40: Particular results per user — User 9, source: own

User: User 9
Profile: Female, 56+ years, low or no experience

User 9
100
g 80 S 88,
R 66,8
S 40 -
a
: 20 _ E
0 = T T T T T T T
Brno  Chrudim Hradec lJihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

B Score of portal ' Average score

- Sometimes far from mean value due to the low experience.
- Ability to recognize and comprehend to modern design styles.

Table 41: Particular results per user — User 10, source: own

User: User 10
Profile: Male, 15 - 25 years, average experience

User 10
100
© 80 - 97,4 sol
S 80,9 i
2 i 76,5 2
é 60
'S 40 -
a
T ol
0 = T T T T T T T T T
Brno  Chrudim Hradec Jihlava Opatovice Ostrava Pardubice Praha  Prelou¢ Svitavy
Kralové nad
Labem

M Score of portal ~ Average score

Sometimes evaluates at the mean value, sometimes more far.
Uses large spectrum of scores.
Ability to recognize good and bad design styles.

5.3 Validation of the results

In order tovalidate the reliability of proposed methodology of fuzzy usability
evaluation and functionality of the FUE, the results of study need to be validated.
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The validation is based on performing a usability evaluation onsome method
of usability engineering. For this validation, is chosen the same group of users and WPPAS
from performed study. There was aslight time gap between the study and validation
of the results.

The results were validated by evaluating set of criteria affecting the usability of Web
portals. The criteria are similar to the ones used for evaluation of the usability in FUE.
Choosing a set of completely different criteria is not suitable due to the following reasons:

- The fundamental aspects that truly affect the usability of Web portal in Public
administration were already defined. Thus, it would be inefficient and redundant
to define another set.

- The score of usability evaluation might be significantly different if the evaluation is
based on another set of criteria. Validation would be not successful.

Although there is no clear consensus how to measure usability obtaining a score
of usability evaluation, there are some concepts that instruct how to obtain some simple
measure. For instance, [25] presents SUS score based on evaluating criteria on some scale.
The most suitable seems to use the Likert scale [43] with range of values from 1 to 7.
Users evaluate the fact by choosing the value of scale in simple questionnaire (see Table
42). These criteria were previously presented in some studies [44], [45]. The overall score

is than computed as presented in [25].

Table 42: Questionnaire for results validation, source: own

Criterion / Scale

| like the graphic interface of the Web portal:
Strongly disagree 1 2 3 4 5 6 7 Strongly agree

The information provided by the Web portal is easy to understand:
Strongly disagree 1 2 3 4 5 6 7 Strongly agree

It is easy to find information | needed:
Strongly disagree 1 2 3 4 5 6 7 Strongly agree

| am satisfied with how easy is to use this Web portal:
Strongly disagree 1 2 3 4 5 6 7 Strongly agree

Overall, I am satisfied with this Web portal:
Strongly disagree 1 2 3 4 5 6 7 Strongly agree
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The questionnaire consists of five questions. Users evaluate by assigning values from 1
to7, where 1 means that user strongly disagree and 7 that strongly agree
with the statement.

The validation was performed as follows: each ofthe 10 users that evaluate
the usability had to evaluate 2 randomly chosen WPPAs from the list. The following table
lists the WPPASs that were validated by each user.

Table 43: Randomly selected WPPAs for validation, source: own

User Validation 1 Validation 2
User 1 Ostrava Hradec Kraloveé
User 2 Svitavy Chrudim

User 3 Praha Pielouc

User 4 Chrudim Prelouc

User 5 Hradec Kralové Svitavy

User 6 Praha Brno

User 7 Opatovice nad Labem Hradec Kralové

User 8 Svitavy Brno

User 9 Pardubice Pieloud

User 10 | Opatovice nad Labem Svitavy

The overall results were than compared to the ones presented previously (see Table
44).
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Table 44: Results of validation, source: own

Evaluation No.
User WPPA SUS COG
1123|465

Ostrava 7/5|6|7]| 6| 8.67 | 8.15
User 1

Hradec Kralové 717 |7 |6]| 6] 93.33 | 96.38

Svitavy 114|1)3 )| 3| 23.33 | 28.89
User 2 -

Chrudim 216 |5 2| 3| 4333 | 47.48

Praha 6|6 |77 /|6]| 9000 | 96.36
User 3

Pieloud 51664 ]|5]| 70.00 | 73.94

Chrudim 4 | 6|6|7)| 6| 8000 | 8184
User 4

Pieloud 6|/ 6|7 |6]| 6| 8.67 | 9591

Hradec Kralové 7156 |7]| 6| 86.67 | 84.13
User 5 -

Svitavy 4 |4 121|3)| 4| 40.00 | 66.85

Praha 6| 7|4|6| 6| 80.00 | 89.68
User 6

Brno 65|66 | 6| 80.00 | 87.48
User 7 Opatovice nad Labem |5 |6 |4 |5 | 6 | 70.00 | 82.22

ser

Hradec Kralové 716|777/ 96.67 | 96.37

Svitavy 4 16|53 |5 6000 | 7941
User 8

Brno 6|7|6|6| 6| 8667 | 87.29

Pardubice 5171|7176 9000 | 89.17
User 9

Pieloud 5/6|6|5|5]| 7333 | 73.94

Opatovicenad Labem | 2 | 6 | 3 | 5| 5 | 53.33 | 64.61
User 10 -

Svitavy 1[4 |3|3] 3| 3000 | 27.64

The results of randomly chosen WPPAs evaluated by SUS method are very similar
to those provided by FUE. However, there are differences caused by the different
complexity of criteria and lower precision of the SUS method, since it cannot take all
values between 0 and 100. However, it is also natural that users might have changed

opinion between both sessions.

5.4 Conclusions of the study

The goal of the study was to evaluate 10 selected Web portals serving the Public

administration. Author assumes that the goal was successfully reached. The defined
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empirical scale proved to be versatile; taking in mind that group of testing and “regular”
users was different.

Although the sample of users that participated in the test is lower, the study gives
a methodological example how to perform the usability evaluation based on the fuzzy
approach.

The Web portal that reached the highest score of usability evaluation in this study
combines all features of the good Web site. The design style is relatively simple, uniform
and easily manageable. Furthermore, portal is kept to be updated and it is legible
with optimal amount of graphic elements. In this case might be concluded that sometimes
less means more.

It is afault trying to include as much information as possible, since that decreases
the accessibility and comprehension. Another typical symptom is an inappropriate amount
of graphic elements just in order to fill the empty space. Although users react positively
on graphic elements, they prefer simple structure, which they might learn and use.

The difference between the best and worst evaluated portal is significant. Although,
one may argue about the reason to improve the usability while there is only one Web portal
per municipality and users either like it or not, the utility inheres specifically in such
argument. While citizens of Jihlava may efficiently deal with the common problems
involving interaction with Public administration, the citizens of Svitavy, will probably give
up looking for information on the city’s Web portal and choose another communication
channel. That will cost some resources and time. Although average usability score
of Svitavy is slightly below average, the value itself is not critical. However, among
the tested Web portals is this value relatively low. It must be noted that there is a number
of worse Web portals.

Looking at the other results evaluation, one can make useful conclusions. For instance,
incase of Web portal of Hradec Kralové, adecision toput actual information
on the homepage could be made. In case of Pardubice or Pielou¢, the amount of graphical
elements might be reconsidered.

Although utility and reasons to maintain quality of private and public services are
different, there is a number of factors why measure, compare and improve the quality

of use of the public information services as the one presented hereby — Web portals.
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6. Generalization, critics and future objectives

The author combined latest and well-known knowledge inorder to create
the methodology of fuzzy usability evaluation. In previous chapters were presented
a theoretical framework, methodology itself and aninstrument — Fuzzy Usability
Evaluator. Furthermore, author performed acase study to present the fuzzy usability
evaluation process, analyzed and validated results and demonstrated possible conclusions.

The idea of general methodology arose during the establishment of the methodology.
Author believes that the methodology is neither only dependent on the environment
of Public administration nor on evaluating the usability of Web user interface. It might be
used to perform usability evaluation of any user interface in different environment. In such
case, thecriteria of evaluation would have tobe re-defined inorder to respect
the characteristics of the target systems.

There are large possibilities of future research, whether for experimental purposes or
measuring. The current version of FUE may be modified and adjusted to deal
with the usability evaluation of general user interface. Future version of FUE might be also
able todeal with the bell-shaped input fuzzy variables that were not implemented
in the current version due to the severity of the calculations. Table 45 summarizes strong

and weak parts of the FUE:

Table 45: Strong and weak parts of FUE, source: own

Strong parts Weak parts
Easy, intuitive user interface with large The scale and rule base definition,
number of graphical outputs configuration of the Linguistic convertor,

choosing right parameters of evaluation
requires advanced knowledge and needs to be
done carefully

The only tool to deal with the usability The number of input variables or higher
evaluation based on user language granularity of variables increases the number
of fuzzy rules exponentially. Five linguistic
states and more input variables would
however increase the power of the output.

Possibility of generalization to deal Quantitative evaluation of usability on first
with the usability evaluation of any user place, not attuned to be a lack-of-usability
interface detection tool

However, there are other particular issues that were detected during the establishment

of the methodology. For instance, it is strongly up to the evaluator’s judgment how to set
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up the Linguistic convertor. Users are not asked if they consider “quite good” to be equal
as‘“not so bad”. The interpretation is dependent on judgment and knowledge
of the evaluator to deal with these facts.

It is also question if there is equality among the particular evaluation words stating
the same truth. For instance, one can classify evaluations as “not so good” and “quite bad”
as equivalent or corresponding to some universal evaluation such as “quite (-)”, that can
group more evaluations like this.

To prevent these and other problems, a number of auxiliary procedures might be
executed.

88



Conclusion

This work proposes a new methodology of usability evaluation based on the fuzzy
approach that deals withthe uncertainty and vagueness inhering inuser language.
As aresult of a particular evaluation, ascore is obtained. The score combines various
factors affecting the usability of a Web portal of Public administration. The input variables
are difficult to be measured objectively by using some quantitative method. It is therefore
a paradox that common users are able to provide valuable feedback in order to evaluate
such complex manner.

Although the result of one evaluation will not provide any conclusion about entire
population, still it is valuable information. The results should be compared across
the various criteria. That is the only way, how to learn, improve and maintain the usability
of the particular system.

This metric as the only one by now, truly represents the user language, allowing users
to feel free expressing their thoughts even if they are not fully able to understand, explain
and interpret them. They may have inner feeling about the fact and that feeling might not
been precisely qualified, but expressed by the use of natural language.

The author demonstrates the methodology on the example of usability evaluation
of an Information System in the Public administration. Web portals representing
the municipalities were chosen since they are easily accessible, their use has a general
utility for citizens and affect wide group of users that might take part in the survey
with particularly lower costs than in the private sector with narrow requirements.

To ease the performance of the usability evaluation process, author developed a multi-
purpose application attuned to computations, analysis and graphical output. Although
Fuzzy Usability Evaluator is still in early stage of its product life, there is a large potential
to use this application to evaluate general usability of any system. Let the innovation and
improvements are subjects of future research.

Usability is young field and in the past greatly underestimated factor of a product’s
success. It has its irreplaceable role in the engineering and quality. Whoever says that
usability is not important is wrong. Product is designed for user, without user there would
not been any utility and no sales. Presently, we can usually make a choice what product we
want to use. If users experience troubles with using some product, they will give up

onusing it and replace it with another. However, user may not have any alternative
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of replacing the source of information, since there is not usually too many choices among
the Web portals of the particular municipality.

The opponents of the idea of dealing with the usability of ISPAs, improving it and
maintaining it, usually argue that dwelling on usability of a subsidiary public service
as the Web portal is not a priority. That is truth, since quality of use and efficiency
of public services has no direct impact on profit. It is aimed at the other objectives,
in the first place on public welfare. Information services should be therefore presented
in the way to please the citizens, making them feel comfortable with the very thing that
should serve them on the first place. Usability evaluation of Information Systems of Public
administration is therefore worthy, beneficial and rapid process, and may be made
with low costs and high efficiency even with the small sample of population as presented

in this work.
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Appendix A: Fuzzy Usability Evaluator - user manual

Complete list of the features of Fuzzy Usability Evaluator and the guide how to use it
to perform the usability evaluation process is presented in this user manual. The manual
can be used as a learning aid for those who are interested in using FUE for performing

the usability evaluation.

Description of the Fuzzy Usability Evaluator

Fuzzy Usability Evaluator is a multipurpose application developed in Microsoft Excel
using some features of Visual Basic programming language. It allows the evaluator -
a person responsible for the usability evaluation process to solve the problem completely
in single environment. Fuzzy Usability Evaluator is a graphical analytical tool with a user-
friendly interface suitable for both novice and experienced users. The purpose
of developing this application is to provide asuitable environment for evaluating
the usability based on the fuzzy approach. The output of the evaluation is expressed

as a single value — usability score.

ations Usability score
- 518 m
auite poor 46,163

Universe of discourse for Usability Result of aggregation Accumulation and defuzzification

THEN

HEN

high
THEN
THEN

THEN

THEN

Figure: User interface of FUE, module Inference

Although FUE is designed especially for evaluating the usability of Information
Systems in Public administration, another properly defined set of input variables (linguistic
variables, criteria) might be used.

The advantages of FUE are summarized by the following list of features:

- extendable rule base containing expert knowledge,
- intuitive graphical output supporting the ease of use and understanding,



- transparent calculations providing advanced feedback,

- sophisticated linguistic convertor allowing to use various evaluating expressions,

- database of previous evaluations making possible to observe the progress
of particular evaluation,

- unique empirical scale of evaluating expressions based on users’ opinions.

Detailed module description

FUE consists of nine collaborating modules:
- Overview,
- Questionnaire,
- Detailed questionnaire,
- Evaluation,
- Inference,
- Scales,
- Linguistic convertor,
- Score collector,
- Evaluation base.
Each module will be characterized in the following sections. You will also learn how
to use them to perform own usability evaluation process. Note that the structure of the FUE
respects the proposed methodology of fuzzy usability evaluation presented in this work.

Theoretical background was provided at the same place.

Module Overview

The Overview provides a simple visual structure of the criteria and its classification
into several categories. Going down in the hierarchy, general categories become specific
criteria denoted by the evaluating question. Each cell containing the evaluating question
also consists of tips how to evaluate it and list of used Web usability guidelines on which
basis is the criterion constructed. This information shows up when hovering the mouse

pointer over the top right corner of the particular cell.
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Figure: Module Overview
Module Questionnaire

The questions used for evaluation are arranged in simple questionnaire. The inquiries
with users might take place right here. First of all, there are two types of questionnaires
that can be selected:

- usability evaluation questionnaire (without scoring),

- usability evaluation questionnaire with scoring.

Usability evaluation questionnaire with scoring

Usability evaluation questionnaire with scoring

Figure: Types of questionnaires

First type of questionnaire gathers the evaluations from users that will take part
in the usability evaluation. That might be performed only after definition of scale rule base
(to be discussed later). The evaluations are entered manually, as an answer for one of nine
evaluating questions. The form of such answer is quite benevolent, since users are free
touse any phrase or expression stating some kind of rating. However, if evaluator
recognizes that unknown evaluation expression is not included in the Linguistic convertor
(to be defined later), such expression needs be added together with the corresponding

normalized evaluation into which will be converted.

Usability evaluation questionnaire

ID Full question Evaluation

1 :Specify how easily is the Web site's content legible (readable) and viewable for you. above average
2 :How much do you consider the information instantly comprehensible? good

3 :How simply (and fast) is to find some kind of information on Web site? good

4 :How much do you consider the information found on the Web site actual? quite good

5 :Evaluate simplicity and level of comprehension to the Web site's navigation. very very good
6 :How much does the graphic design of the Web site fulfill your expectations or meet your preferences? more or less poor
7 :How good is the knowledge of your current location through the Web site at any moment during the browsing? quite good

8 :Qualify your level of satisfaction with the amount of graphics appearing on the Web site. quite poor

9 iEvaluate the speed by which the Web site's elements are loaded. more or less good

Figure: Usability evaluation questionnaire without scoring

The second type of the questionnaire allows beside the standard possibility

of evaluating, capturing ascore. Thescore is anumeric evaluation of the question



criterion. The score is not a numeric representation of the linguistic evaluation, although
both of them arise asaresult of the particular evaluation. There is arisk of creating
a relation between these measures, which could affect the accuracy of the output.

The users are asked to qualify the answer using linguistic evaluations. That is
to express something that they “feel”, since this is not an objective measure. To qualify
the score, they are asked to evaluate the same answer by score on scale from 0 to 100,
where 0 is the worst rating and 100 is the best. It is perfectly normal if the user use same

evaluation repeatedly by assigning different score, since the user “feels it particularly that

Usability evaluation questionnaire with scoring

ID Full question Evaluation

1 :Specify how easily is the Web site's content legible (readable) and viewable for you. above average 55
2 :How much do you consider the information instantly comprehensible? good 80
3 :How simply (and fast) is to find some kind of information on Web site? good 75
4 :How much do you consider the information found on the Web site actual? quite good 82
5 :Evaluate simplicity and level of comprehension to the Web site's navigation. very very good 95
6 :How much does the graphic design of the Web site fulfill your expectations or meet your preferences? more or less poor 33
7 iHow good is the knowledge of your current location through the Web site at any moment during the browsing? quite good 80
8 iQualify your level of satisfaction with the amount of graphics appearing on the Web site. quite poor 25
9 iEvaluate the speed by which the Web site's elements are loaded. more or less good 70

Figure: Usability evaluation questionnaire with scoring

There is one or two control buttons below the questionnaire (depending on which type
of questionnaire is selected). The first one allows deleting current evaluation from
the questionnaire, so this can be re-used repeatedly during another session. The other
button, that is visible only when the questionnaire with scoring is selected, deletes entered
scores.

Reset evaluations

Reset scores

Figure: Available control buttons in Questionnaire
Module Detailed questionnaire

This module represents more sophisticated form of questionnaire, than the simple one
from previous module. The evaluations can be entered either manually in the form or
automatically by copying the values from the module Questionnaire using one
of the control buttons below the form. The questionnaire displays following information
about the current evaluation:

- criterion name and its internal 1D used throughout the program,
- evaluation question,

- evaluation that is either manually entered or copied from the module Questionnaire,



- original hedge (if present) and evaluation adjective,

- converted hedge and converted evaluation adjective,

- converted evaluation and corresponding fuzzy number,

- family of evaluation adjectives to which the evaluation belongs,

- answer for the evaluating question including the entered evaluation.
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Figure: Structure of Detailed questionnaire

Together with the questionnaire, the couple of buttons can be found below the form.
The first copies the current evaluation from simple questionnaire, while the other deletes

evaluations from Detailed questionnaire.

Copy evaluations
from
questionnaire

Reset
evaluations

Figure: Available control buttons in Detailed questionnaire
Module Evaluation

Evaluation module allows an efficient administration of the evaluation process.
The results are displayed transparently. This module provides large possibilities
of customization that may significantly affect the overall output of the fuzzy inference
system. First of parameters is type of the scale. There are two types of scale that might be
chosen:

- theoretical scale,
- empirical scale,

The difference between these scales will be defined later.



Choose a suitable scale from the menu below

Empirical scale

ii

Empirical scale

Figure: Types of scales

As well as the type of scale, the spread width around mean, which defines the center
value of the fuzzy number, can be selected. There are three options:

o (interval of one standard deviation),

26 (interval of two standard deviations),

3o (interval of three standard deviations).

The size of 6 (sigma) determines the left and right boundary of the fuzzy number.
The higher the sigma is, the wider is the range between the left and right boundary.

20
30

Figure: Types of spread widths around the mean value

The vertical structure of the module consists of nine summaries, each of them for one
criterion.

3 Specify how easily is the Web site's content legible (readable) and viewable

for you.
Your evaluation

for criterion

above average
Accessibility is:

Your answer is: The accessability and legability (readability) is above average.

Fuzzy number (55,427; 61,188; 66,948) representing the evaluation 'Accessibility is above average' has grade of
membership 0 at "low accessibility’, 0,714 at 'medium accessibility', and 0,434 at "high accessibility'.

Figure: Evaluation summary for particular criterion

The lower part of these panels displays graphically the evaluation using the particular
membership functions for the criteria and evaluations in form of fuzzy numbers.



Evaluation 'Accessibility is above average'

50 55 60 85 90 95 100

low accessibility medium accessibility high accessibility above average

Figure: Graphical output for particular evaluation
The horizontal structure includes further information about the evaluation process.
Primarily, there is atable of intersections’ coordinates depicted in the graph of particular

evaluation.

Figure: Coordinates of membership functions’ intersections for particular evaluation
Among the other customization possibilities belong the parameters of membership

functions for each criterion. Since these are in form of triangular fuzzy numbers, there are

only two parameters to change:



- vertical shift (q),
- sloppiness (k).

Figure: Customizable parameters of particular membership functions

Going more to the right in horizontal structure, the parameters of input fuzzy numbers

are displayed.

Fuzzy number coordinates Mean - n*o Mean + n*o

65,0987342 70,2857143 75,4726943

Figure: Parameters of particular evaluation fuzzy number
Module Inference

Probably the most important module in FUE is the Inference. It allows to:

see the overall output in comprehensive way with number of graphical outputs,

- consult expert knowledge included in the fuzzy rule base,

- watch the process of fuzzy inference,

- display previously saved evaluations,

- analyze and make experiments using features dedicated for advanced users.

The top part of the module displays current evaluation and overall output (usability

score). The evaluator can choose from three defuzzification methods:



- Center of gravity (COG),
- Height method (HM),
- Weighted center of area (WCA).

Figure: the upper panel with current evaluation and output

If necessary, the evaluations that were previously saved in the Evaluation base might

be displayed. These are selected according to the ID under they have been saved.

Figure: Panel accessing previously saved evaluations from evaluation base

Below this panel are displayed, the membership functions for output variable
Usability.

Universe of discourse for Usability

10 20 30 40 50 60 70 80 90

Usability is low Usability is medium  —— Usability is high

Figure: Membership functions for output variable Usability

As aresult of fuzzy rule aggregation, the second graph displays clipped membership

functions for output variable Usability.
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Figure: Clipped membership functions for Usability after rule implication

The accumulated curve is displayed on the third graph, which also shows the result
of defuzzification - single crisp value. The output of the system is the best approximation
of the knowledge contained in the fuzzy rule base.

Accumulation and defuzzification
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Figure: Aggregated output line with defuzzified crisp output

Below this graphical part of the module lies the entire fuzzy rule base. It consists
of large number of fuzzy rules. The evaluator or another human expert must determine
the form of linguistic consequent during the rule definition. There is however a numeric

consequent that helps to decide which consequent should be chosen.



Rule base

consequent
THEN Usability is low
THEN  Usability is medium

THEN  Usability is high
high

THEN  Usability is medium

THEN  Usability s high

THEN Usabilityislow . _ . o

THEN  Usability is medium

THEN  Usability is high max-match

THEN Usability is low min-match

THEN  Usability is high truth-match
3

Figure: Fuzzy rule base
The definition of new rule starts with clicking on control button “New rule”.

New
rule

Figure: Control button for rule definition

A window with rule parameters appears.

Choose type of rule
AND w l

Automatic rule generation

truth-match I

Evaluation from base

Figure: Definition of new fuzzy rule

Evaluator might choose the following types of rules:
- AND rule,
- ORrrule,
- PROD rule.
Each type of rule has different way how its value is implicated.
Second parameter is allowing to decide whether the rule antecedent will be generated
automatically. There are three types of automatic rule generation and an option to define
rule antecedent manually. The automatic rule generation techniques are described

in the following table.



Table: Defuzzification techniques

Technique | Description

This technique extracts the core of each criterion of the current
evaluation and creates the rule antecedent by assigning the same
linguistic states as the criteria of the evaluation according to the meaning
of the core (negative, neutral, positive). Resulting rule matches

with the current evaluation assigning each criterion maximal degree

of membership. For such rule, the consequent needs to be determined.

Truth-match

Max-match technique also extracts the cores of particular evaluated
criteria of current evaluation. However, the rule antecedent consists
of the highest linguistic states for each evaluated criterion where degree

Max-match of membership is higher than 0. This is possible since an evaluation may
have some degree of membership of “medium” as well as of “high”
membership function.

Min-match use the opposite way of generating the rule antecedents than

Min-match the previous technique. It assigns the lowest possible linguistic state

of each linguistic variable in rule antecedent that has degree
of membership higher than 0 with the selected evaluation.

Last parameter of new rule is the ID of evaluation from the Evaluation base on which
basis the selected technique generates the rule. In case of manually entered antecedent, this
field is empty.

The advanced part of this module provides additional information about parameters

of the clipped membership functions.

Result of aggregation

Clipped low
Clipped medium1

Clipped low_y
Clipped medium1 _y

Result of aggregation

Clip medium2

CIi iumz Y

Figure: Results of aggregation

The same feedback is also provided for accumulated line and process of COG

defuzzification.
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Figure: Parameters of accumulated line
Module Scales

In the upper part of the module, atesting evaluation can be chosen in order to be

displayed on the theoretical scale, which is illustrated below.

Figure: Selection of testing value from current evaluation
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Figure: Displayed testing value on theoretical scale

Below the graph, there is atable containing the parameters for particular classes
of evaluations of both scales — theoretical and empirical. While theoretical scale is made up
artificially by dividing the target interval of values from 0 to 100 to the 24 predefined

ranges of equal size, the empirical scale is based purely on users’ opinions.



Theoretical evaluation Empirical evaluation

Range Standard Range Standard
Evaluation From To Mean deviation From To Mean deviation
(mean-c) (mean+o) (o) (mean-o) (mean+o) (o)
extremely (-) 0 4,166667 : 2,083333 : 2,083333 |-0,867341: 3,482725 : 1,307692 : 2,175033 ; 4,350066 ; 6,525099
very very (-) 0 8,333333 : 4,166667 : 4,166667 | 1,827092 : 10,53654 : 6,181818 : 4,354726 : 8,709452 : 13,06418
relatively very (-) | 8,333333 | 16,66667 12,5 4,166667 | 13,96447 : 21,03553 17,5 3,535534 ;| 7,071068 ;| 10,6066
very (-) 0 16,66667 : 8,333333 : 8,333333 | 7,375072 | 24,0732 : 15,72414 ; 8,349066 : 16,69813 | 25,0472
quite (-) 16,66667 25 20,83333 : 4,166667 | 17,47183 | 33,02817 25,25 7,778175 : 15,55635 i 23,33452
relatively (-) 25 33,33333 | 29,16667 : 4,166667 | 23,39633 : 31,27034 { 27,33333 : 3,937004 ; 7,874008 : 1181101
more or less {-) | 16,66667 i 33,33333 25 8,333333 | 24,61325  30,38675 27,5 2,886751 ; 5,773503 : 8,660254
(-) 0 33,33333 : 16,66667 : 16,66667 | 1184074 : 33,39686 : 22,6188 : 10,77806 : 21,55612 : 32,33418

approximately (0) | 45,83333 : 54,16667 50 4,166667 | 44,39445 : 51 60555 48 3,605551 : 7,211103 : 10,81665
more below (0) 33,33333 : 41,66667 37,5 4,166667 | 33,89815 : 39,30185 36,6 2,701851 : 5,403702 : 8,105554

slightly below (0) | 41,66667 50 4583333 : 4,166667 42 48 45 3 6 9

below (0) 33,33333 50 4166667 : 8333333 | 36,86264 : 4456593 : 40,71429 : 3851644 : 7,703289 : 1155493

slightly above (0) 50 58,33333 : 54,16667 : 4,166667 54,75 57,75 56,25 15 3 45
more above (0) 58,33333 : 66,66667 62,5 4,166667 | 59,38709 : 64,11291 61,75 2,362908 : 4,725816 : 7,088723
above (0) 50 66,66667 : 58,33333 : 8,333333 | 58,30725 : 64,06775 : 61,1875 : 2,880249 : 5,760498 : 8640746
(0) 33,33333 : 66,66667 50 16,66667 | 47,55424 : 57,91242 : 52,73333 : 5,179091 : 10,35818 : 15,53727
relatively (+) 66,66667 75 70,83333 : 4,166667 | 65,08425 : 75,12627 : 70,10526 : 5,021008 : 10,04202 : 15,06303
quite (+) 75 83,33333 : 79,16667 : 4,166667 | 66,82622 : 76,75999 : 71,7931 : 4966885 : 9,933771 : 14,50066

more or less (+) | 66,66667 : 83,33333 75 8,333333 59 75 67 8 16 24

relatively very (+) | 83,33333 | 91,66667 87,5 4,166667 | 73,16913 : 84,9642 : 79,06667 : 5897538 : 11,79508 : 17,69261
very very (+) 91,66667 100 95,83333 : 4,166667 | 87,31758 : 94,60462 : 90,9611 : 3,643523 : 7,287046 : 10,93057

very (+) 83,33333 100 91,66667 : 8,333333 | 73,31602 : 87,06731 : 80,19167 : 6,875645 : 13,75129 : 20,62694
extremely (+) 95,83333 100 97,91667 : 2,083333 | 95,35897 : 100,241 97,8 2,441029 : 4882057 : 7,323086
(+) 66,66667 100 83,33333 : 16,66667 | 63,98421 : 88,52885 : 76,25653 ; 12,27232 | 24,54464 : 36,81696

Figure: Parameters of scale intervals for both types of scales
Module Linguistic convertor

Linguistic convertor is a powerful database containing the knowledge of equivalent
evaluation words, hedges and meanings of special words.

The first one defines equivalent evaluation words. To add a new one, evaluator need
to choose meaning of the evaluation, which can be negative (-), neutral (0) or positive (+).
Then a suitable adjective and set of evaluation adjectives corresponding to this evaluation

are selected.



Evaluation Converted

Evaluation i ) Set of evaluation
e e adjective eva.luat.lon dicctives
type adjective

low (-) low low|medium|high
less (-) low low | medium | high
small (-) low low|medium|high
poor (-) poor poor|average | good
weak (-) low low|medium|high
bad (-) poor poor|average | good
normal (0) average :poor|average|good
average (0) average :poor|average|good
medium (0) medium : low|medium]|high
mediumly (0) medium : low|medium|high
common (0) average :poor|average|good
middle (0) medium : low|medium|high
intermediate (0) medium : low|medium|high

Figure: Base of evaluation adjectives

Second element of database converts hedges. The hedges are special kind of prefixes
that can increase or decrease the intensity of the evaluation in terms of its rating. Some

hedges like (“very”, “quite”, “above”, etc.) are not converted, since they are considered

as well-knows, while some of them are converted to the form of the well-known ones.

Original hedge Comeros
hedge
quite quite
very very
very very very very
below below
relatively relatively

quite very :relatively very
relatively very: relatively very

more or less i more or less
slightly relatively
extremely extremely

Figure: Hedge convertor

The third element of the database consists of special words that cannot be converted
as simple as defined previously. First, the special evaluation word is entered and a suitable
hedge and evaluation adjective that correspond to the special evaluation word need to be
determined.

When decomposing entered evaluation from the questionnaire, the conversion engine
first searches in the database of special words. If the result is not successful, FUE attempts

to use the classic decomposition “hedge + evaluation_adjective”. The hedge is searched



in the second database. The same applies for the evaluation adjective that is obtained from

the first database.

Evaluation

Special evaluation Hedge —
worse quite poor
better quite good

not at all extremely low
atall extremely high
not very good very poor
not very bad very good
not good - poor
best extremely good
not well - poor
not very well very poor
great very very good
higher quite high
lower quite low
worst extremely poor
not bad - good
not normal more or less low
very normal more orless | medium
ataverage more or less ;| average

Figure: Base of special words
Module Score collector
Score collector allows to:
- collect the scores obtained during the testing phase of the fuzzy usability evaluation

process,

- overview the parameters of the empirical scale and resulting fuzzy numbers,

- compare both scales.

s Particular quantitative evaluations (score) Empirical evaluation
Theoretical
Evaluation value Standarl
10 1112 13 14 15 16 17 18 19 20 21 deviation 20
(mean)
(0)

extremely (-) 2083333331 0 :5:0:0:0:0:0:5:0:0:0:2:5 1,307692 : 2,175033 : 4,350066 : 6,525099
veryvery (-) 4,16666667 | 10 115 7 1 0 {5:10: 0 : 5:5:5 i 6 6,181818 : 4,354726 : 8,709452 | 13,06418
relativelyvery ()| 125 1520 17,5 3,535534 | 7,071068 . 10,6066
very (-) 8, 10:0:20:20:17: 20:30:25:15! 15:25: 0:15: 1020 :12: 5:25: 20 :10: 0 :20:17:20: 20 0 : 25: 20 :120 15,72414 : 8,349066 : 16,69813 | 25,0472
quite () 20,8333333 | 35:25: 32 10:20: 25: 30 : 25 25,25 :7,778175 : 15,55635 | 23,33452
relatively (-) 29,1666667 | 28 :20: 30 : 25 :25: 33 : 30 : 30 i25 27,33333 : 3,937004 : 7,874008 : 11,81101
more or less (-) 25 30 :25: 30 : 25 27,5 2,886751 : 5,773503 | 8,660254
) 16,6666667 | 25 :10: 20 : 25 :30: 5 :38:35:25: 30 0:35: 30:30:33:15:20:30: 10 :10: 30: 35:25: 5: 20 : 30 : 10 : 10 i35: 22,6 | 22,6188 : 10,77806 : 21,55612 : 32,33418
pproxi ly (0) 50 52 147} 45 48 13,605551: 7,211103 | 10,81665
more below (0) 37,5 38 :37: 35 40:33 36,6 2,701851 : 5,403702 : 8,105554

slightly below (0) | 45,8333333 | 45 42 48 45 3 6 9
below (0) 41,6666667 | 40 :35: 40 : 45 i45: 40 : 45 : 35 :40: 45 140:40: 45 : 35 40,71429 | 3,851644 | 7,703289 | 11,55493

slightly above (0) | 54,1666667 | 57 :55: 58 : 55 56,25 15 3 45
more above (0) 62,5 62 160 60 : 65 61,75 :2,362908 : 4,725816 : 7,088723
above (0) 58,3333333 | 65 63 60 : 60 :60: 63 : 60 : 60 :60: 55 :65:60: 65 : 60 : 58 :65 61,1875 | 2,830249 : 5,760498 : 8,640746
(0) 50 60 :40: 57 § 52 {57: 55 : 50 : 55 :49: 50 i55:50: 55 : 55 | 50 {55:50:60: 40 :55: 60 : 50 :50:50: 55 : 60 : 45 50 {55! 57 |52,73333:5,179091 : 10,35818 | 15,53727
y(+) 70,8333333 | 80 (65 72 : 70 :175: 65 65 : 70 175: 65 :65:70: 75 : 70 : 70 :75:75:70: 60 70,10526 : 5,021008 : 10,04202 : 15,06303
quite (+) 79,1666667 | 77 :72: 75: 73 i74: 72 : 65 : 65 :68 75:70:75: 65 73 : 65 :70:70:65: 65 :80: 78 : 75 :80:75: 75 70 : 65 : 70 :80 71,7931 : 4,966885 | 9,933771 : 14,90066

more or less (+) 75 75:70: 65: 52 :70: 70 67 8 16 24
relatively very (+) 87,5 76:84:70:80:78 75:88 80 75 70:75:80: 80 : 90 : 85 79,06667 : 5,897538 | 11,79508 : 17,69261
very very (+) 95,8333333 | 92 :195: 95 90 190: 90 : 90 : 88 :85: 95 i90:95: 90 : 95 : 88 190:90:90: 85 :90: 95 : 85 i195:90:100: 90 : 85 : 90 :95: 90,8 | 90,9611 : 3,643523 : 7,287046 : 10,93057
very (+) 91,6666667 | 85 :85:100: 83 :85: 82 : 90 : 78 :75: 85 :72:80: 75 : 70 : 85 :70:90:85: 75:77: 80: 72 :78:75: 80 : 75: 70 : 80 :85' 83,8 | 80,19167 : 6,875645 : 13,75129 : 20,62694
extremely (+) | 97,9166667 [100:95: 95 :100:98: 99 :100:100:95:100:95:97:100:100:100:99:95:95:100:95:100:100:93:95:100: 95 :100:100:95: 98 97,8 2,441029 : 4,882057 : 7,323086
(6] 83,3333333 | 75 :65:100; 70 i80:100; 70 : 75 :80; 85 |66:65; 66 : 60 { 55 :66:65:60: 70 (80} 75 : 70 :80:75; 85 {100; 85 : 95 {90: 79,7 | 76,25653 | 12,27232 | 24,54464 | 36,81696

Figure: Collected score for particular evaluations

On the right side of the module is displayed the current evaluation so it can be easily

transferred to the Score collector.



Data from questionnaire

Normalized
P Score
STETEN

slightly below (0)

Figure: Current evaluation from questionnaire
Module Evaluation base

The upper part of this module shows the current evaluation.

Recency Design preference  Orientation  Amount of graphics  Loading speed

Criterion Accessibility

comprehension retrieval simplicity
" Update scores
Current evaluation q -} q -} more or less (+]

Figure: Current evaluation overview

Below this summary lies the evaluation base. The evaluations are stored in the form
of normalized expressions. As stated previously, stored evaluations can be retrieved
in the module Inference by selecting appropriate 1D of the evaluation. To add the current
evaluation to the evaluation base, the evaluator only need to click on control button “Save

evaluation”.

z
s

. URL of the website Normalized evaluations
http://www.opatovice-nad-labem.cz/ very very (+) extremely (+) extremely (+) very (+) quite (+) quite (+) very (+) more or less (+) very very (+)
.chrudim-city.cz/ extremely (+) very very (+) very () quite (+) () below (0) (0 very (-) relatively very (-)
.policka-mesto.cz/ quite (+) * approximately (0) very (+) below (0) below (0) more or less (-) very (-) quite (-)
.mestoholice.cz/ quite (+) (#) approximately (0) very (+) below (0) below (0) more or less (-) very (-) quite (-)
stoprelouc.cz/ quite (-) relatively very (-) (0) (0) above (0) quite (-) () ) very very (+)
sto-pardubice.cz/ very very (+) extremely (+) very (+) relatively very (+) very very (+) extremely (+) relatively very (+) : slightly below (0) very (+)
.hradeckralove.org/ quite (+) quite (+) very very (+) very (-) slightly above (0) extremely (+) very very (+) very (+) very very (-)
svitavy.c2/ relatively (+) (0) relatively (+) above (0) slightly below (0) () very very (+) relatively (+)

1
2
3
a
5
6
7
8

Figure: Evaluation base



Appendix B: Overview of the evaluated Web portals of Public administration
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Dopravni agenda (evidence
vozidel, povoleni viezdu...)

155 Doskova Jindfiska
024 Ha3ova Zdenka

010 Zafirelisova Alice ~ KPMB
119 Doskova Jindfiska OSMT
113 Doskova Jindfiska OSMT
112 Dodkova Jindfiska OSMT
111 Doskova Jindfiska OSMT
e J 109 Doskova Jindfiska OSMT
S0 TN DEUL n ru projekt 5 W m R 151 Splichal Karel 0ZP

pozemki statutdmiho mésta Bma

mmm&mmmm J 180 Homickové Anezka OK
; i télovychovnych a spc 105 Dodkové Jindfika OSMT

3sta Brna v obls 2 : a mlade; ZRU 106 Doskova Jindfiska OSMT
Uzemni plan ma nestatnim nezisk icim socialni sl ZRU 013 HaSova Zdenka OSP
Dotace z rozpoétu mésta Bma
T e R M patfenymi détmi ZRU 015 HaSovdZdenka ~ OSP
ZRU 020 HaSovdZdenka  OSP
Bma ZRU 185 Splichal Karel ozp
VPS5 20 ZRU 147 Spichal Karel  OZP
mésta Brma k ZRU 229 Dominik Viadimir  OUPR
ZRU 130 Sujanskd Helena  0Z
ZRU 173 SedlatekRadm  OW
ZRU 066 Votava Viadimir OVLHZ

ZRU 063 Votava Viadimir OVLHZ
ZRU 023 HaSova Zdenka OSP

tni popla avované Ufa gstskych East ZRU 168 Hohnlova Veleslava ORF
Nahradni rodinng ZRU 017 HaSové Zdenka OSP m
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Chrudim

http://www.chrudim-city.cz/

chrudimské
osmicky

Informacni centrum
tel, fax: 469 645 821

| | Aktuaini informace

» PFimé dotace nezskovym
organizacim

» Zalala rekonstrukce
kostela sv, Josefa

il > Statistica recepce

l Méstského Gfadu za
prosinec

» Posledni lofisky a prvni
letodni ob&anek mésta

» Nékolka akcemi byl zahajen|
Chrudimsky rok hudby

» Pievod automobi

» Poplatky na podporu sbéru,
zpracovani, vyuitia
odstranéni vybranych
autovrakd

» Rabstejnska Lhotaa
Miadofiovice dostaly
vytéZek ze sbirky

» Nova auta pro Centrum

J- socidhich suZed a pomoci

» Mésto pfedak svij plan

L fozVOje Na ministerstvo

CHRUDIM

(]

Navitévnik

Obcan

Kontakty | Mapa stranek

Hachazite se: Obéan » Aktualni informace

%4 Aktualni informace

VioZeno: 8. 1. 2009

VioZeno: 7. 1. 2009

VioZeno: 6 1 2009

RECEPCE

VioZzeno: 6. 1. 2009

Pfimé dotace neziskovym organizacim

Vedeni mésta podepsalo ve stiedu 7. ledna 2009 smlouvy o poskytnuti piimé dotace pro 10 neziskovych
organizaci. [ vice]

Rekonstrukce kostela sv. Josefa na Muzeum baroknich soch

Ve stfedu 7. ledna 2009 byla zahdjena rek kce objektu

tela sv. Josefa na Muzeum barokni sochy. [ vice]

Statistika recepce Méstského ufadu za prosinec

Phind3ime pro zajimavost prosincovou navitémost recepce, kterd od konce kvétna 2008 funguje v nowych
prostorach phizemi Méstského Gfadu na Pardubické ulici. [_vice]

= Pondéli 12.1.2009 =,

Svatek sipvi. Fravosiav
Rek, Jondi

-= Aktuality =.

£.1. 2009 - Nové &islo
Chrudimského zpravodaje
19,12 2008 - Uzemné
analyticé podidady ORP
Chrudin

15.4 2008 - Regenersce 5ioliie
Vits Nejeciého

8. 4. 2008 « Zasilani varownych
SMS zpriv

listopad - Metropolitni sit

g Doklady

Dotazy
odpovédi

g Verejné
zakazk:

e Dei




'CHRUDIMSKY

ROK HUDBY

chrudimske
osmicky

| iInformaéni centrum
tel, fax: 469 645 821

Aktualni informace

Mésto Chrudim

Samosprava

O Chrudimi

Méstsky Ufad

» Zakiadni nformace, provoz{
doda

Elektronicka podateina
Zasedaci mistnost
Pravni pfedpisy mésta
2vetejiovani informaci
Organizadni struktura
Ufedni deska

Voind mista

Seznam obci spravniho
obvodu |

Odbory M&U, formuidie
Vyfizené doklady
Dotazy a odpovédi
Czech PONT

Zasiani varovnych SMS
zprav

Méstskd pamatkova zona

YYYYYYYY

yYyvywyyw

CHRUDIM

1>}

Navstévnik Obcan | Kontakty | Mapa stranek

Vefejne zakazky

Nachazite se: Obéan » Méstsky ufad

Es Méstsky urad

» ZaKadni inform I i

» Pravni i
> Zveleifovaniinformaci
» Organizaéni f
> Volng mista
> znam obei spravnih
» !!gng[)‘ L!g- '! lﬂﬂ! !a‘ia
s O Y an. 3" ma
. i Sivnostensky Uf
* Ogbor doorpvy
o Ogbor fingndai
- [5ad Hl
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» Utvar intgenin ity § ¥pntral
.
.
= -
» i 3 y
« Cestowni dokiady
» Dotazy 3 odpovédi
> Czech POINT
» ilani v: ¥ S Zprav

= Pondéh 12.1.2009

Svatek siavi Pravosiav
Rek, Jonad

Chrudim

Vits Nejediého
8. 4. 2008 « Zasilani varovnych

= Aktuality =
£.1. 2009 - Nowé &islo
Chrudimskeho zpravodaje
19.12 2008 - Uzemnd
analyticé podidady ORP

18 4 2008 - Regenerace sioliite

SMS zpriv
listopad - Metropolitni sit

APOSLETE
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[FAMERA
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deska
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Hradec Kralové

http://www.hradeckralove.org/

Medialni servis
Mimoradneé krizové situ

Mésto podporuje
Mésto ve faktech
Organizace ziizované
méstem

Zivot ve mésté

(‘?f&if Zpravodaj
= 7 informacni
F/ /&N zpravodaj mésta
PSR e formatu POF

Hradecky
kinoZurnal
Filmowy tidenik o
déni ve mésté ve
formatu wmy

Aktuality

Z oblasti Skolstvi,
socialnich véci
2dravotnictvi,
kultury, sportu 3
cestovniho ruchu

/ Vize mésta 2006
p . -
| Seznamieses
ey, plany mésta do
A 1oku 2009
%, Greenway Labe
Nechte auta
doma, projedie se
podél Labe na
Sresmmer ALY

‘ Volby 2008
Valhv do Sandtu

HRADEC KRALOVE

| VITEJTE V HRADCI KRALOVE

PODNIKATEL
SENIOR

Poplatek za komunaini odpad
= Poplatek ze pst

= Cestovni doklady
= Co délat, kdyZ mi odtdhnou

vozidio

= Obcansky prukaz
= Ridiésky prikaz
= Plispévek na péi

OFICIALNI STRANKY MESTA

<B B ==
UREDNI DESKA
URAD NA MAPE
E-PODATELNA
FORMULARE
KONTAKTY
B0 rezzavace |
__ARES I MATRIKA
TIPY NA WEBU MESTA OBEARSIE PRUKAZ
= Integrovany systém parkovani
v Hraddi Kralové TRVALY POBYT
= Zadejte o piispéveky na péci o -
Zivotni prostiedi mésta a CESTOVNI PAS
ekologické projekty RIDICSKY PRUKAZ
= Zadejte o piispévky na kulturu,
sport a ce':[‘omi nk.ycn REGISTR VOZIDEL

ZIVOT VE MESTE

= Mistni poplatky
= Soutéi o symbol mésta

= Pfispévek na volnoé

aktivity

= Pronajem méstskych

nebytovych prostor

= Pfechod ndjmu méstského

bytu

= Registr vozidel
= OhidSeni Zivnosti - tyzicka

osoba

= Ozndmeni zmén v ohldSeni

Zivnosti - fyzickd osoba

= Ozndmeni zmén v ohldSeni

#ivnosti - prévnickd osoba

= Povoleni ke kdceni dievin
» Vypis 2 rejstiiku trestd

» ..dalsi navody

)/

= Vize mésta 2006 - 2009

= Vyhiasky a nafizeni mésta

= Regenerace BeneSovy thidy

= Finanéni podpora vefejné
prospésnym projektim

= Rozpolet mésta

= Termindl hromadné dopravy

Bytova vystavba

= Cesky rozhlas Hradec Kralové

= Préce v Hradci

= Vyhledavac firem Axisdinfo

= (fad prace v Hradci Kralové

= Piehledny kalendai vSech akci
v regionu na webu www.hka.cz

= Calicentrum 31 ol

= Odpady a sbérné dvory

= Jizdni fady méstské hromadné
dopravy

= Oficidini stranky

CZECHPOINT
ORLARSIY PRUKAZ - CESEA REFILIA




Medialni servis
Mimofadné krizové situace
 Mésto podporuje

Mésto ve faktech
Organizace zfizované
méstem

Zivot ve mésté
Mapy

HRADEC KRALOVE OFICIALNI STRANKY MESTA

» Hradec Kralové » Elektronicky ufad » Chcl si zafidit » Poplatek ze psu A

-
B Poplatek ze psu

RYCHLA NAVIGACE

Zakladni informace Poplatky Potiebné doklady

Aktuality On.line rezervace  Souvisejici sluzby

Popis sluiby Kontakty Ostatni informace

Postupy Formulare
ZAKLADNI INFORMACE

Mnstnl poplatekzeosuge diouhodobé deny poplatek. ktery ma predeviim regulaéni charakler. Je upraven zakonem ¢ 565/1990 Sb., o mistnich poplatcich, ve znéni pozdéjsich
piedp Obecne 3 a whlaska rnésta Hradec Kvalove €. 412003, o mistnim poplatiku ze psu, ve znéni vyhl. €. 10/2006 3 vyhl. €. 312008, stanovi sazbu mistniho poplatku, vznik
a zanik pop powvi 1, Iatnost popiatku, sankce a osvobozeni.
AKTUALITY

POPIS SLUZBY
Poplatnikem je fyzicka nebo pravnicka osoba, klerd je dritelem psa stardiho 3 mésic, a ma trvaly pobyt nebo sidlo na (zemi mésta Hradec Krilové.

Oznamovaci povinnost: driitel psa je povinen sprévci poplatku podat pfizndni k poplatiu do 15 dnll ode dne vaniku poplatkové povinnosti 3 v té2e Ih(té oznamit kaZdou

skutednost, Kerd ma viiv na wii poplatku (zejm. odhld3eni psa z evidence z divodu Uhynu, utraceni, zab&hnuti, prodeje, ani, stéhovani atp.) nebo na osvobozeni.
Roéni sazby poplatku:
e 1.200,- K¢ za jednoho psa
e 300, Kézajednoho psa ch #ho vrodinném domku, ve kterém ma driitel psa trvalé bydlidté
e 200, Kéza jednoho psa, jehoZ dmtelem je poirvalel siroté&ho dichodu
e 200~ KEza jednoho psa, jehoZ driitelem je p invalidniho, st. iho, vd , vdoveckého dlchodu, ktery je )edlnym zdrojem jeho phijmu (zn. Ze nepracuje,

nepodnikd, nepobird Zadné plispévky, nema piijem z pronajmu, z.e zemédélske ¢innosti ani nema soubéh dvou diichodl a pod.)

V plipadé drieni psa po dobu krat3i ne jeden rok se plati p vpomémé wii, Kerd odpovida podtu | zapodatjch kalendafnich mésich.
Sazba poplatku 2a kaidého druhého 3 daldiho psa se avwsuje 0 50 %

Splatnost poplatku:

25. Eerven 2008

Zpusob Ghrady poplatku:

b3




Jihlava

http://www.jihlava.cz/

Oficialni stranky mésta Jihlavy

Ss

Kontakt E 3.3 )

Mésto a samosprava

Magistrat - radnice

azen)

nne averejnovan

Praktické informace

Mapy mésta (GIS)

Vybérova fizeni

Vyzvy - granty

Zaméry prondjmii a pfevodi majetku

Vyhiasky a nafizeni mésta
Integrovany plan rozvoje mésta

Pripravované projekty mésta

titulni stranka | vypoout grafiu | mapa stranek | RSS | vvtisknout | goporuée

czech | english | deutsch

hiedat

Kam v Jihlavé? | § |

I Aktuainé

Co vas zajima

Turistické historie, kuitura,
i ni sport, ubvtovani,

Tiskoveé zpravy
fa— . =

Primator Vymazal si na Jizerce polepsil o 245 mist (12 12009)
« Z&vodniku 2 Jihlavy jelo na Jizerské padesatoe nékolik Vice

i 3 aktivity, ktery ropskym
(12.1.2009)
Mésto aktualizuje témata integrovaného planu rozvoje meésta Vice

Jihlava zfidi praktickou $kolu pro postifené Zdky (9.1.2009)
Skola umaoini hendikepovanym pokracovat po skondeni z3kladni Skoly

H te v anketd o n Sich problémech mésta (7 1.2009
Vysledky ankety posloudi ifadu a zastupitelilim v daiSim rozhodovani
vice

=) Diskuzni férum

I Primator Jihla € na Jizerske | tce (6 1‘2909: a /\ Uzavirky a opravy silnic
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Primétor na Stédry den navstivil seniory (2 1.2009)

~ MAFani n Aunast stranal




Oficialni stranky mésta Jihlavy

Kontakt
Mésto a samosprava

Magistrat - radnice

Formulafe ke staie

inné averejno
Prakticke informace
Mapy mésta (GIS)
Vybérova fizeni

Vyzvy - granty

ni

€ Informace

Zaméry prondjmi a pfevodi majetku

Vyhidsky a nafizeni mésta
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Zivotni situace

Navody na fedeni nékterych vasich problému prostiednichim nadeho Ufadu. Jak co zafidit, kam zajit, co sivait s sebou

A v Zménéno

14.1.2004

A v Nazev 3 anotace

Zivotni situace na Portalu vefeiné spravy

Podrobny ndvod na fedeni Zvotnich stuaci, keré dokiady potfebujete pro jesch vyfi
kde, s kym_ kdy a co miZe h pravnich pfedpisy mite postupovat
apoa

te fesk, podie kery

Zobrazt vibér sioupcy tadulky »

Souvisejici odkazy

= Oddéleni personalistiky a mezd (1)

Zadost o zaméstnani

o3 KANCELAR PRIMATORA (1)

UZivani znaku

9]

= EKONOMICKY ODBOR (

KANCELAR TAJEMNIKA (2)
a

Stiinosh, Z3dost o informs

Poplatky - VHP, psi, odpady

$)

Pfevody a prondjmy pozemky, domi

(§]

ODBOR DOPRAVY |

Zabor verejného prostranstv, Cistota mésta, fidicské prukazy

23 ODBOR SPRAVY REALIT (7)

Byty. nebylové pros!

ry, podnajmy

2> ODBOR SOCIALNICH VECI A ZDRAVOTNICTVI (4)

Pomoc v hmotné nouzi, plispévky na pédi, byty v

domech 2435tniho uréeni

A v Zodpovida




Opatovice nad Labem http://www.opatovice-nad-labem.cz/

TITULNI STRANKA  VYPNOUT GRAFIKU  MAPA STRANEK VYTISKNOUT DOPORUSIT

55 OPATOVICE nad LABEM
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> ﬁdt?(,’ A}’cjfopf
_ 22 spomicr mést Far i

Redakce webovych stranek vam vsem T —
preje do nového hodné zdravi, klidu a
spokojenosti, pokud mozZno Zadné krize,

mena

dostatek tepla a nejen toho lidského. 7. [HLEDAY,
'KONTAKT NA URAD
Obec Opatovice nad Labem
Pardubicka 160
53345 Opatovics nad Labem
ifery » Evrisk
: 9,00 - 11:00, 13:00 - 17:00
Foto Libor Nedvidek mx&s 081; 602 692 421
= OPATOVICKE ELEKTRONICKE NOVINY labemez
3 nk: v £ ni i
. 2astupitelstva, (12 1.2009) m& .
. Soubor ke staZeni ve formaty pdf. R P&;ﬂlm
= Wil Kategorie: pozvénky ; i i
: R e KALENDAR AKCI
Uréeni terminu séitani zvéfe. (12.1.2009) X ¥
. Soubor ke staZeni ve formétu pdf = Archly skl
- Kategorie: Vyvésks - rlizné d
7 > : POCASH
= Pardybice.

2009 (7.1.2009)




Cbec v Folobsgs

Kategorie dokumentu
podet navitéy: 14303

Rozbalt / sbalt strom kategorii
[ Zakladni informace o obci (1)
[ Historie obce (1)
I Vyvéska . rizné (74)
@ Varovani 4)
@& Vibérové fizeni
i Ufedni deska 1)
i Pardubicky kraj (11)
2 Obecni rada
+ @ usneseni
@ Obecni zastupitelstvo (1)
[+ ysneseni a zapisy
@ pozvanky (%)
B Vyhiasky obce (15)
i Zadost - tiskopisy (+)
@ Stavebni akce (@)
[ Rozpolet (2
[ Dotace z rozpodtu obce (&)
@ Komise Zivotniho prostiedi
i Zépisy 2 jedndni (1%)
@ Socidini komise 3)
[ Stavebni komise
& Zépisy z ledndni s)

i Volby
Zastupitelstvo Pardubickéno krae 2004

& Poslanecka snémovna (1)
& Komunalni volby 2006 (4)

i Zastunitelstun Pard kraie a Sanat Partamenti R (1




Ostrava http://www.ostrava.cz/

STATUTARNI MESTO

~E — T
Tureaon o

> Vitejte v Ostravé > Potfebuji si wyfidit > Proé Ostrava > Turistické atraktivity

> Atuilné > Hledam informace : > Strategické projekty > Programové balicky

> Noviny Ostravska radnice > Ufedni deska > Investicni phileZitosti ! > Orientaéni mapa

> Metropolitan Magazine > Mésto a jeho organy > Pobidky pro Investory ) “ > Ubytovani, stravovani
> Fotogalerie > Magistrat > Programy a projekty EU > Doprava

Akce, kampané a projekty

— : > Dimr
AR > Novi Karoling
= . > | ¥ plan o m
ojedt jo apohufinancovan Evropekon unl
P O A A A A Qstraw
tel: 844 SRl
ME Yoo
= b s
Poladavky SHO na viuiiti pozemkd) i

Aktudiné

> Viechoy aktyality > Tigkové Zprivy 26 Zastupitelstva > Dilefits

Labuti sen o dusi

12.1.2009, 10:39

Tak se jmenuje mimofadné pfedstaveni na motivy hudby Petra lljice Cajkovského plipravované na 16. Dulezité odkazy
ledna v Divadie loutek Ostrava. Autorem predstaveni je Véra Rackova, rediruje llja Racak.

| . -
, !
Favority Ostravskeé latky Baba a Strakova esmo
9.1.2009, 09.16

Nékolik zajimavich jmen ozdobi paty roénik mezindrodniho mitinku ve skoku do wiky Ostravsks Iatka,
Hery probéhne ve évrtek 15, ledna v Bonver Aréné (hala Tatran) u Fridiantskich mostd z ¥




+ Mésto ajeho organy
+ Kontakty a Gfedni hodiny

uji 8 dant

> Bydleni

> Doprava a komunikace
> Kultura a sport
> Socidini oblast a zdravotnichi
> Vjstavba, rekonstrukce
> Zivotni prostiedi
> Doklady, ob&anstvi, ovéfovani
> Zwmosti
> Ostatni
Magistrat
Hiedam informace
> Ufedni deska
> Povinné zvefejiiované informace
Pravni pfedpisy
> Vefejné zakazky

— T

(»  Podnikatel ()  TuristalVolny &as

Obéan > Potfebuji si vy

Potrebuiji si vyridit

Postupy pri reSenf Zivotnich situaci

Popis Zivotni situace pfedstavuje souhmn praktickych ndvodu na fedeni nékenych vasich problému prostiednictvim nadeho
Ufadu. Doavite se v nich jak co zafidit, kam zajit. co sivait s sebou. Tématicky rozdélené situace obsahuji body, ve Kerych
najdete postup fedeni

Pro lep3i piehlednost Ize volit ze t moZnosti zobrazeni Zivotni situace, Zakiadni (obsahuje jen nejdileiitéj5i body), roz3ifené a
kompletni (zobrazi veSkeré dostupné informace)

Témata




Pardubice

http://www.mesto-pardubice.cz/

PARDUBICE
———
B

[ UG5 LEE]

Magistrat mésta Pardubic
Perndtynské nam. 1
530 21 Pardubice

Tel.: 466 859 111

OFICIALNI INTERNETOVE STRANKY
STATUTARNIHO MESTA PARDUBICE

Zastupitelstvo, rada,
magistrat, méstské obvody,
Ufedni deska, formuldfe..,

Historie, soucasnost,
vzdélani, kultura, sport,
primysl a obchod,
bezbanérovost, mapy...

m Turistické info
= Mapy mésta
m Vie o mésté...

B Tiskové zpravy ; A\ pilezité informace

K zastavkam u letisté povedou nové

chodniky

Zastavky méstské hromadné dopravy u
pardubického letisté (na PraZské ulici ) jsou Casto
pfedmétem kritiky ob&anli. V sou€asné dobé vznika
projektova dokumentace, na jejimZ zakladé budou k
obéma zastavkam vybudovany nové piistupové
chodniky. Od kasdren do Popovic povede nova
stezka pro pési i cyklisty.

19

Vydano: 12. 1. 2009
Finanéni veletrh predstavi zajemciim o
privatizaci bytd nabidky bank

Najemnici pardubickych méstskych bytd uréenych k
privatizaci mohou b&hem jediného dne a pod
jednou stiechou ziskat pfehled o moZnostech

Stéhovani pohotovosti

8. 1. 2009

Odprodej pohledavek Statutarniho mésta

Pardubice

Objednani na Gfad pomoci SMS

Magistrat mésta Pardubic zavadi od 1.ledna 2009
novy systém objednavani se na Gfad. Obcané se
pomoci SMS zprav (e-sluZba)budou moci objednat
pro vyfizeni Gfednich zaleZitosti na konkrétni ¢as.

Pravidla privatizace byt a bytovych
domi




OFICIALNT INTERNETOVE STRANKY
PARDUBICE STATUTARNIHO MESTA PARDUBICE

Abecedni hledani podle klicovych slov
ABCDEFGHTIJKLM

Nenasli jste
ODPOVED?

NOPQRSTUVWXYZ

Uvod | Konik |

Magistrat mésta Pardubic

Perndtynské “3'“ 1 Konik je Va3 pomocnik a radce v konkrétnich situacich. Pokud nenajdete odpovidajici feeni vaseho problému,
530,21 Pardubice kliknéte v horni E3sti na "Nenasli jste ODPOVED?". Pomodi pripraveného formuldfe miZete odeslat svij nenalezeny
problém. Budeme se stazit neprodlené odpovédét a zafadit fedeni do databaze. Pomahejte nam tak Konika

Tel.: 466 859 111 i
dotvaret.

Pozemni komunikace a Ekonomika Kancel&F magistratu
doprava

Vieobecné spravni agendy Socialni véci




Praha

http://www.praha.eu/

Portal

hlavniho mésta Prahy

Hlavni stranka Obéan Podnikatel

BéZky a sané, jak na né...

Turista

Milovnici zimnich sports védi, kam v Praze vyrazit 2a vyhodami zimy.

Zacala vysilat nova televize

TV Barrandov je daléi v Fadé televizi, které
zadaly konkurovat tém starym. Moto nové
televize nenecha nikoho na pochybach, o éem
to vie bude: Bavi nas bavit,

PraZsky rekord novorozencd

Nékteré praiskeé porodnice zaznamenaly loni
ai témér dvojndsobny polet novorozencu proti
roku 2007.

Ponékud nejasny titulek vas mé pozvat na
neocbvyklou vystavu netradidnich fotografii ne
zcela béiného hudebniho télesa.

EXTRA materidly

o Werrn S ey
b8

a4
Prahazelend -y

Zuldleni arniakty anredln Drahs

Pei

“" Pruni ladan nfindll nAltard sdeadni

Praha patfi vinu
Tytam jsou doby, kdy se
fikalo o obyvatelich
Prahy, Ze nerozuméji
vinu,

vili tevi
Vice nez sto bezdomoved
ma Sanci pfeckat noc v
teple.

Bara opét zachranila Zivot

Pfed Casem jsme informovali o stateénych
&inech asistenénich psdl. Jednim z nich jei
Bara, ktera uZ podruhé zachranila Zivot svému
panowi,

Mrazem netrpi jen lidé, ale i zvirata

Lednim medvédim v praiské zoo je hej, pfisla
zima. Hife je ale zvifené ze subtropickych a
tropickych &asti Zemé,

Za pfitomnost evropského komisafe pro védu
a vyzkum byl na Staroméstském ndmésti
zahdjen Mezinarodni rok astronomie.

eSO,
‘NSvorotni ohNostroj 1

Naunrenial nhfineteni nfaduada dauvke

lovo primatora

Mili PraZané, srdeéné
( Vas vitam v novém
roce s pofadovym
§ gislem 2009, Preji

. ndm viem, aby nds
‘A kaidy den z

nasledu)icich tfi set

Sedesat péti provazelo stésti, zdravi,
sila, profesni a osobni Uspéchy.

> Prén

nového roku

>) Magistrat hl. m. Prahy

Informaéni server praiské

radnice.
ravotnicky il mé
>
Prahy
prehled nemocnic, lékard,
lékéren..,

= Portal pro socidini oblast
mésta Prahy

Pomoc rodindm, socidini davky,
gramty...

>) Protikorupéni portadl
Mate podezfeni na korupéni

jednani: Vyuijte protikorupéni
portal.




UZivatel:

PRAHARHY

Portal

hlavniho mésta Prahy

_— > 5, Ufady méstskych 5, On-line dopravni
Telefonické informacni Casti kamery

centrum > Praha historicka > Vim, iak fidim
Sluzby v > Protikorupéni portal > Extra

Magistrat hl. m. Prahy v

Ufady v

Dané a finance

Aktualni zpravy pro obcany

cal. i nova televi 12.1.2009

Verejné minéni a statistiky ~ TV Barrandov je daldi v fadé televizi, které zadaly konkurovat tém

Doprava
Volny cas
Ke staZeni

Mésto

starym. Moto nové televize nenecha nikoho na pochybach, o éem to
ot vie bude: Bavi nas bavit.

v > cely clanek

Béra opét zachranila Zivot

Pfed Easem jsme informovali o stateénych @inech asistenénich psd.

Socialni a zdravotni oblast  ~ Jednim z nich je i| Bara, kterd uZ podruhé zachranila Zivot svému

Bezpecnost

panovi.
> cely clanek

ané, jak na né... 12.1.2

1 kdy2 meteorologové vyhroZuji oteplenim, milovnici zimnich sportd
védi, Ze kdyZ mraz neni minus 15 stupid, ale jen minus pét, stejné
se da bruslit, lyZovat | sankovat.

Praha patfi vinu 10:1:2909
Tytam jsou doby, kdy se fikalo o obyvatelich Prahy, Ze nerozuméji
vinu a na Moravé jim podstrkovali oslazené , druhdky™ v domnéni, Ze
jim chutna.

> ly €lan

Vyhledavani

I T

Nejnovéji v Extr;

EEmEe
Wﬂ

v CVUT

Ctyficet nejlepdich evropskych
staveb za rok 2007 se pfedstavuje v
aule Fakulty architektury CVUT v
praiskych Dejvicich.

> Vice

Pro ki P na ?
Chtéli bychom pfedstavit nékolik
nahodné vybranych velkych firem
plsobicich v Praze, na néz jsme se
obratili s anketou na téma
ekologické. Jinymi slovy, jak ony
samy se chovaji & umoZfu)i svym
zaméstnancim se chovat Setrné k
Zivotnimu prostfedi. Nyni pfinddime
1. dil. Otazek je celkem Sest,
odpovédi jsou fazeny v pofadi, jak
jsme je ziskali. Jsou obsainé)si |
struénéjsi, nicméné firmy, které jsou
zde nyni a které pfibudou v daldich
dilech, projevily nemalou vstficnost
ke spolupraci.

» Vice

hasi ny

Podle starosty SdruZeni hasiéi Cech
3 Moravy Ing. Madéry je tfeba brat
rozdil mea profesiondinim a
dobrovolnym hasiéem 2z nékohka
pohledd.

nact | vejkem




Preloud http://www.mestoprelouc.cz/

Il Prelouc

Oficidini web mésta

rafiku | Mapa stranek | Vytisknout

Ufedni deska Lména g ’
Pracovni phileiitosti Nemovitosti, které nabizi mésto Prelou¢ k odprodeji [ Hiedst
HiaSeni méstského rozhlasu

Rychia pomoc

Elektronickd komunikace s
finanénimi Ufady

Mésto Pielouc
© AKTUALITY (23]
 Orgény mésta
Inf i r {6.1.2009)

» Zastupitelstvo mésta zku$ebni provoz
» Rada mésta

» Dokumenty mésta

= Méstska policie

» Pfeioudsky rost

= Pfispévkove org

» Méstsky ufad

P Kulturni zpravodaj Prelouc

EVROPSKA*
DATABANRA

009 (5.1.2008)

api (15.10.2008)

i- (14.10.2008)

© Uedni desky obci ve
spravnim obvodu mésta

Regronalni rada
o Kultura 10gIONU SOUAZNOSH
* Severovychod Kde

o Skolstvi * Jovestice 4o virdl budoucnost o
*1 %

spolufinancovano Evropskou uni z Evr ého fondu pro regiondini rozvoj KONTAKT

© sport zobrazit ns mapé
s Kat : Dot

Obvodni oddéleni Policie CR ogore: Rutca Otticd rhan
Prelou Co se do Rostu nevesio ¢ 10 2008) Mésto Preloud

04 €, 10. 2008 s: miZete, na nadich webovych strankach pledist Sidnky, kieré se nevedly do papirového vydani Pleloudského rodtu
Uiiteéné odkazy Clanky najete v manu: Organy mésta - Pleloudsky rodt - Co se do Rodtu nevedio Masarykovo ndm. 25

Kategorie: Aktualty $3533 Preloud
Webmasiar R (2.10.2008) UFedni hodiny:
INFAK spolufinancovano Evropskou unii 2 Evropsikého fondu pro regiondini rozvoj .

Ufedni hodiny:

- Regionaln racy Pondéi
1egionuy SoudrZnost 11 40,17
rozbalit | sbalit menu RSl 1oy chod 8:00-11:30 12:30-17:00

Stfeda
T Ivestice do vkl budaud ot




M Prelouc

Oficiéini web mésta

UREDNi DESKA
Pracovni piileiitosti
Hiaseni méstského rozhlasu
Rychia pomoc
Elektronicka komunikace s
finanénimi Gfady
@ mésto Preloud
Zavaoni nformace o mésté
Historie mésta
Informadni centrum Preioud
Fotogalere mésts a okok

Histore akolnich obci
Dotace

LI N I

@ Orgéany mésta

b Zastupitelstvo mésta

» Rada mésta

» Dokumenty mésta

= Méstska policie

» Pieloucsky rost

* Plispévkové organizace
» Méstsky Gfad

» Kulturni zpravoda) Prelouc

© Uedni desky obci ve
spravnim obvodu mésta

© Kultura
© Skolstvi
© sport

Obvodni oddéleni Policie CR
Prelouc

Uiitecné odkazy
webmaster
INFAK

| Vytisknout

Posledni volba v hlavni nabidos: Titulni srinks > Wedni desks

UREDNI DESKA
Stav ke dni 12.1.2009
UREDNi DESKA
Ufedni deska od | UFedni deska do 1 Nazev a anotace | Zménéno
8.1.2009 26.1.2009 i ) - 8.1.2009
adresat: Pavel
oupkol_090108_97kB. pdf
6.1.2009 22.1.2009 - i 6.1.2009
adresét Hanauer J¥i Nohejova Petra
oupcer_| 090106 M,pdf
5.1.2009 21.1.2009 5.1.2009
n&men{ uhajem uzemnho hzem a pozvam k ve\‘enem usw:m jednani
i pripojky pro vystavbu 3 RD, Stradov
mpc&QSTZOOO 090!05 449kB pdf
5.1.2009 21.1.2009 1 5.1.2009
roz!lodnuhu unﬁﬁﬂisuvby
ﬂlvebmpvvm
i pfipojy pro vystavbu 3 RD, Strasov
mpm 090105 520k89¢1
5.1.2009 21.1.2009 5.1.2009
Oznémeni mo2 p?evzi C
€50 Smym dédiclm po zemPelém Aloisi Nafkovi
mupc102005_090105_138k8 pdf
5.1.2009 6.3.2009 mwmm_umjsmmm 5.1.2008
Typ: 120 L zelené barvy, bez SPZ
wcmwx_mws 7248 pdf
$.1.2009 £.3.2009 §.1.2009
Typ: Fiat uno, vinové barvy, SUZHKM 09-84
mpvkovv_080105_73%8.pdf
$.1.2009 £.3.2009 i - $.1.2009
Typ: Nissan bié barvy, SPZ PUL 93-11
mpvkovb_090105_72xB.pdf
5.1.2009 6.3.2009 mg:muwummm 5.1.2009
Typ: a 120 modré barvy, SPZ 1€5 3319
mvkﬂm_mlos_m pdf
30.12.2008 14.11.2009 30.12.2008
29.12.2008 14.1.2009 29.12.2008

mnhlu s u:nv?enm vm‘nmnrlvnnh san é MDM a é mona

Doporuéit
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Svitavy

http://www.svitavy.cz/

* Mésiénik Nade mésto

* Stfet zdjmu

* Tiskové zprivy

* Uddlosti v cbrazech
x

m—

<< 0172008 >>
[Pol0n st e 1pilsone}
1 2 38
567 8 9101
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31
Podrobny vybér

IWEBKAMERA

BASVITAVY (5 ;

Aktualni informace

[fess]

<Pledchozi (1) 12) 2 4] 15 18] [7 18] 19 {107 {191 142) 113) 114 [32] [+8] {47} (28] Daidi >

Vystaveno: 07.01.2009

Jak chodil Kuba za Markytkou
O tom, Ze je laska slepd a hlamé o tom, Ze se hloupost nevyplaci, se miZete pfesvEdéit v pohadce o hloupém Kubow. Divadelni

pfedstaveni zagind v nedéli 11. ledna v 15 hodin v divadle Tram. Pro déti od 6 let hraje Mirka Venclova-Bélohlavkova (divadlo Jednoh
Edy). &nbs.. _yice
Zména abonentniho pfedstaveni 12. ledna Vyatavono: S8I1 2000

Z divodu onemocnéni Hynka Pechy zahraje Klicperovo dwadlo z Hradce Kralové misto Havlova Odchazeni hru Amosta
Goldfiama Damska 3atna. Tato hra vas zavede do tajemného, mystického a vzruSujiciho mista, jakym je v kaZzdém divadle
damska 3atna. Kdo nenavitivl Damskou 3atnu v podani Klicperova dvadl... _vice

Jiti Cerny dnes uvadi Leonarda Cohena Vystaveno: 06.01.2009

Leonard Norman Cohen je kanadsky basnik a prozaik, ale proslavil se zejména jako autor a interpret lyrickych pisni. Stal se
inspiraci pro mnoho dalSich pisnikafli a hudebnik( - byla nahrana vice neZ stovka coververzi jeho pisni. V kinokavamé Galaxie se
dnes 6. ledna v 19 hodin miZete za... _vics

Kongi % o k 2009 Vystaveno: 22.12.2008

Grantové programy v oblasti protidrogové a zdravotni politiky: V této oblasti byly vypsany dva programy (protidrogové a zdravotni politiky)
Zadateli o granty v této oblasti mohou byt ob&anska sdruZeni, obecné prospésné spolednosti, Uéelova zafizeni cirkvi, obce a mésta a
dalsi fyzické Ci pra... _Vice

Vystaveno: 19.12.2008

vl

INVESTICNI PRILEZITOSTI
GRANTOVY PROGRAM
POLICIE A PREVENCE
SKOLSTVI, DETI A MLADEZ
KULTURA

PORT
SOCIALNI PECE
ZDRAVOTNICTVI

ORGANIZACE A INSTITUCE

POHOTOVOSTNI SLUZBY

ODDKAZY

ve biole

DISKUZE

m138%
v zaméstnan -0
doma — 0
na vefeném misté m 138%
ve Svizavach nice m 18 8%

Glntormeini RIS OD
STNNm  pardubickiho
Svitavy —
|RI$§D m’
Databaze firem Evropské
a d:u b::lry vropské

E- telna
pos!gq‘.;:ltavy‘.cx
V/NOVE PODANI




FOTOCALERIE AKCI

MESTO SVITAVY

* Historie

* Mapa mésta

* Mésto a ragion

* Organizadni schéma

* Spoluprice se zahranicim
* Svitavy v obrazech
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Rezervacni systém na Méstsky arad Svitavy
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Informace:

Vyberte agendu, na kterou se chcete objednat a zvolte Vami poZadovany den. Kazdy Zadatel se miZe objednat na ur€ity €as mimo Gfedni den - v Gtery a
Etvitek, kdy bude odbaven v Ease, ktery si sam zvolil. Tato uvedena data jsou nevefejna a dalsim Zadatelim se nezobrazi
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Appendix C: Czech version of the usability evaluation
guestionnaire

No ko

Jaka je citelnost a prehlednost obsahu stranky?

Ohodnot’te jak dobie (nebo jak $patné€) jsou pro Vas informace na strance okamzité
pochopitelné a vstiebatelné.

Jak jednoduché (a rychlé) je néco na strankach nalézt?

Do jaké miry jsou informace na strance aktualni?

Charakterizujte, jak jste spokojeni s navigaci na strance.

Nakolik graficky vzhled stranky spliuje Vase predpoklady a/nebo preference?

Jak dobra je Vase znalost soucasné polohy na strance (vite, kde se zhruba nachazite
ve struktufe stranek, vite, jak se dostat na hlavni stranku, vite, jak se dostat zpét na
stejné misto)?

Nakolik Vam vyhovuje mnozstvi grafiky (obrazk, barev, animaci, ikon, reklamy,
map atd.) na strance?

Jak jste spokojeni s rychlosti nacitani stranek (podle Vasich béznych zvyklosti z
domova/ z prace)?



