ANALYSING THE USERS` PERCEPTION OF WEB DESIGN QUALITY BY DATA MINING TOOLS
(Case of Croatian online travel agencies)
Vanja Bevanda*
Jasmina Gržinić*
Emanuel Červar*
Abstract: Several authors (Park& Gretzel, 2007, Lee& Kozar, 2006, Gonzales& Palacios, 2004) indicated existing of different relative importance of each web site quality factor across e-business domains and between stakeholders. They also found the correlation between web site quality and e-business performance. The website with the highest quality produced the highest business performance. Therefore there are existing need for constantly monitor user's behavior and their requirements in different e-business sector towards better web site design. 
The aims of this research was exploring possibilities of classification data mining tools to support and automate process of discovering users` perception of web site design quality factors. In order to do that we collected 81 cases that serve as an input for inductive reasoning. We applied modified ID3 algorithm and induced the most informative attributes and rules describing users` perception of web design quality for online travel agency. The findings can provide the management and web designers with useful insights to enhance and refine their business performance.
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Introduction

Dosadašnji razvoj tehnologije mreža i samog Interneta je doveo do brojnih promjena kako u poslovanju, zabavi, obrazovanju i uopće u društvu, tako i u samom procesu razvoja softvera. The World Wide Web is one of the most relevant driving forces in the commercial usage of the Internet. It is important factor among the Internet applications although it still has a relative small quantitative importance comparing with the traditional transactions. The number of web sites and their size are increasing
 but the web sites developments are undertaken with only limited resources (time and money) As a result, many sites are poorly design and do not meet customer requirements.
odručje dizajna u novim medijima promiče interdisciplinarnost i multidisciplinarnost, te zahtijeva istraživanje i obradu najrecentnijih znanstvenih spoznaja u nekoliko povezanih područja (tehničke, društvene i humanističke znanosti, te područje oblikovanja). Zahvaljujući Internetu, turističkim portalima i mrežama za razmjenu podataka pojedinci, agencije, tour operatori imaju trenutni pregled 
slobodnih kapaciteta bilo gdje u svijetu. U sve to povezani su i avio prijevoznici, rent-a-car servisi, organizatori izleta i animatori. Planiranje destinacija nikada nije bilo lakše. 

Much has been written about the design of websites from the human engineering, user interface, training, business, and usability perspectives. Many works are available, as well as extensive online sites with the guidelines cover design aspects such as readability, appearance, ease of navigation and searching, accuracy and reliability, etc. Existing Web page design guidelines often offer the same advice for all types of websites, regardless of their purpose (Susser& Ariga: 2006).
METHODOLOGY

Korisnici u turizmu očekuju da lokacije odgovaraju njihovim potrebama i da rade dosljedno, dobro reagiraju na geografsku lokaciju, na njegov jezik, tehnologiju i želje. Stoga se isti diferencira kroz atraktivne flash animacije, web programe po mjeri: sustav za samostalno upravljanje destinacijama, smještajem, aranžmanima i ponudom u posljednjem trenu. Prilagodba dizajna se najčešće vrši kroz naziv logotipa, temeljne fotografije te broj stranica izbornika i broj jezika.
The web design quality research on tourism industry-specific issues have not reached a consensus on what makes a tourism site effective (Ibid: 2006). Survey of previous research in this field has shown that Web sites evaluation studies tends to rely on expert assessments or predetermined benchmarks and on the tangible aspects of a web sites rather than on consumers options (Park & Gretzel: 2007). Zahvaljujući komunikacijskoj i informatičkoj tehnologiji danas je moguće rezervacije, narudžbe, popunjenost kapaciteta obavljati gotovo  automatski, te sve uredno pratiti putem Interneta. Moguće je umrežavanje raznih turističkih subjekata i stvaranje nacionalne baze podataka.
 In our research we consider application of another approach from previously done. The aim was facilitates process of describing users' behavior using data mining tools. This tool extracts meaningful patterns and builds predictive customer-behavior models that can serve as an aid in decision making. It is a largely automated process sifting through data sets to detect useful, non-obvious, and previously unknown patterns or data trends. The emphasis is on the computer-based exploration of previously uncharted relationships (i.e., using “machine learning” methods that typically require only limited human involvement). This technology offers enormous gains in terms of performance, speed of use, and user friendliness (Magnini et all.: 2003). In our case, we performed analysis of customer behaviors when evaluate the web site design of online travel agency. Discovered findings can helps managers and designers to spot trends quickly and it can be applied to future web design development and adjustment. 
Nažalost, nije dovoljno samo ponuditi kvalitetnu prezentaciju na web stranicama ili pripremiti online booking u hotelima. Moderni turisti žele sve dobiti u paketu. Od all inclusive hotela, pa do uključenih izleta, sportsko-rekreacijskih sadržaja, zabave i noćnog života. Sve to treba objediniti u jedan paket i pomoću modernih komunikacijskih tehnologija predstaviti tržištu. 


In order to accomplish goal mentioned above we developed the questionnaire where we identified the main factors considered as determinates of web site design quality found in previous studies. After that we performed a field study with two small groups of students who had a task to evaluate tree web sites of Croatian online travel agencies. Resulting survey serves as an input for knowledge-based system applying case based reasoning in order to find pattern in users` behaviors. 
Web site design evaluation factors and data collection

Several evaluation studies have been conducted related to tourism Web sites (Park& Gretzel, 2007) using a multitude of approaches that range from expert judgments to consumer surveys to automated evaluations by crawler technology. These studies have identified a myriad of possible factors. The past research seems to have in common a general agreement that assessing a Web site’s effectiveness requires multidimensional instead of one-dimensional evaluation approaches and measures. 
The number, labels, and definitions for these dimensions differ across the various studies, making it difficult to compare findings and identify factors that have consistently been used for evaluation. This situation has led to little progress in our understanding of key factors that should be included in evaluation frameworks. 

Park and Gretzel: 2007., presented web sites evaluation measures from 53 tourism papers published in journals and proceedings from 1997 to 2006. They identified nine common factors that appear to form the basis of the majority of studies related to tourism sector. These factors are: Ease to use, Responsiveness, Fulfillment, Security/ Privacy, Personalization, Visual Appearance, Information quality, Trust and Interactivities. 

Istraživanja turističke potražnje na međunarodnom turističkom tržištu potvrđuju da je turistima postalo važnije kako provesti nezaboravan odmor, nego gdje ga provesti. Specijalni događaji moraju postati turistički proizvod posebno osmišljen za turiste, što već koriste uspješne turističke destinacije kako bi se razlikovale na tržištu, stvorile ili ojačale svoj imidž te imale prepoznatljiv i jedinstven brand. Potpora web dizajna u ovakvim slučajvima postaje ključna. Because aim of this paper was supporting web design evaluation in sector of online travel agencies, not theirs web effectiveness, it was reasonable restrict analysis to several factors related to design. 
Students who were asked to evaluate selected web sites don't have any or had modest previous online shopping experience, and they visited selected sites in one session. It wasn't possible for them to evaluate two factors from previous list: Security/Privacy and Trust.
Instead of these two indicators, server availability and speed of downloading appeared as very important limitation in Croatian environment. We included that in our consideration with adding factor named "Accessibility". Final list of key web design evaluation factors with their description are given in Table 1.

Table 1.  Web design evaluation factors with their description
	Key Factors
	Description

	Visual Appearance
	Site attractiveness, Aesthetics,

	Ease of Use
	Logical structure

	Fulfillment
	Noticeable of special offerings

	Navigability
	Ease of navigation

	Accessibility
	Server availability and downloading speed

	Personalization
	Existing of advanced search function and customization

	Interactivity
	Use of multimedia in representing offering  details

	Information quality
	Content presentation and currency


Source: Izrada autora
Subject of study was small group of students` population (30 students from University Juraj Dobrila in Pula) comprised of an equal number of males and females with an age range of 19–21. Each student was asked to compare tree websites while thinking of the site as a whole. The sites selected represent tree commonly used Croatian online travel agencies. 

Data collection took place in a controlled setting. University computer labs with one computer per subject were utilized. All subjects were given instructions and began the survey at the same time. The students were instructed to wander through each site as if they were searching for information using their regular surfing behavior. They were instructed not to complete the evaluation of the site until they had navigated through the home page and at least three sub pages of the site. Students were supervised to minimize any discussion. 
The web sites were measured using a tree-point rating scale from 3 to 1, where number 1 means the best solution. An initial draft of the questionnaire was pretested.  In their refinement, we restricted the number of initial factors and we added factor "Accessibility" that appeared as very important. To avoid possible confusion with number meaning, we offer their "soft" measures description in scale from worst to the best attribute for each factor in questionarre. List of factors with their values are given in table 2. 
Table 2.  Evaluation factors and their values 
	Name
	Value 1
	Value 2
	Value 3

	Web design quality
(on line travel agency)
	poorly
	average
	Very well

	Visual Appearance (Attractiveness)
	inattractive
	Like others
	Strong eye appeal

	Ease of use (Logical structure)
	unclear
	Table of content
	Clear structure

	Fulfilment
	unobsevable
	available
	noticable

	Navigability
	hard
	With effort
	easy

	Accessiblity
	slow
	With patient
	fast

	Personalization
	nonexisting
	unhelpful
	Easy to find

	Interactivity
	Not exist
	Only few
	To many

	Information quality
	poor
	adequate
	rich


Source: 
After removal of 2 incomplete surveys, we got 27 students evaluation for tree web sites. They showed us which web sites are perceived as prestigious and with quality, but we don't know why they concluded in that way.  
Data mining with induction algorithms


The original ID3 algorithm was introduced by Quinlan (Quinlan: 1992). It is a type of machine learning in the form of decision trees. Non-incremental unsupervised learning is used. “In unsupervised learning each observation within a set is described by the same set of attributes, and this forms the nature of the input information. In the non-incremental, the system deals with finite set of observations (…) it is possible to determine the complexity of the algorithms, and this is useful in resolving real applications. However, if the authors want to consider a new observation within the system, it is necessary to process the whole set of observations again.” (Martínez-Enríkez and Eschalada-Imaz: 1998). 
The following modified ID3 algorithm is used to build a decision tree, given a set of non-categorical attributes C1, C2, .., Cm, the categorical attribute Ci, and a training set C of records. Functioning of ID3 algorithm can be describe as follow pseudocode (Quinlan: 1992) : Function ID3 (ß: a set of non-categorical attributes, Ci: the categorical attribute, C: a training set); begin If C is empty, return a single node with value "Failure"; If C consists of records all with the same value for the categorical attribute, return a single node with that value;

If ß is empty, then return a single node with as value the most frequent of the values of the categorical attribute that is found in records of C; Let Ci be the attribute with largest Informativity Ib(Ci,C) among attributes in ß; Let {wi| i=1,2, .., m} be the values of attribute Ci; Let {Ci| i=1,2, .., m} be the subsets of C consisting respectively of records with value wi for attribute Ci; Return a tree with root labeled Ci and arcs labeled  a1, a2, .., am going respectively to the trees  ID3(ß -{ Ci }, Ci, C1), ID3(ß -{ Ci }, Ci, C2), .., ID3(ß -{ Ci }, Ci, Cm); end  Determining informativity (Ib) of attribute b is as follows:

Let C the set of cases in node, a the benchmark, a1…an its values, and wa1…wan ((i wai = 1) their rates in set C. Then entropy of benchmark in set C can be written: EC = –(i wai logn wai.

Let b1…bn the values of attribute b, ß is a set of them. Disjoint ß into not empty susbsets called ß1…ßm. Then (i ßi = ß. Disjoint C into subsets called C1…Cm being attribute b of all elements of Ci in ßi for each i. Let wi the weight of Ci in C. ((i wi = 1). Then Ib = EC – (i wi ECi, in words informativity is an increment of entropy resulted from disjoining ß1…ßm. Real output of computing is Ibmax of optimal selection.

The users` perception of web design quality by induction algorithm

For exploring possibilities to support analyzing the user's perception of web design quality, we use questionnaire as a input into knowledge-based system shell called Doctus. Potrebe poslovanja u turizmu (online plaćanja i rezervacije, sustav za prodaju ulaznica za muzeje, koncerte, plaćanje između dobavljača i kupaca) zahtijevaju vrlo učinkovit sustav, koji treba zadovoljiti zakonske norme više zemalja, jer kompanije sve više postaju globalne. Istraživanje je isto potvrdilo.
Doctus uses symbolic artificial intelligence for three types of reasoning: deduction, induction
 and reduction. It is able to cope with tacit and implicit rules at the same time, so decision makers can clearly see, using “if… then” rules, the satisfactory solution (then and there). It reasons both deductive and inductive, so it enables the user to check on the model graph why the chosen solution is in the given case most appropriate. When we need some hard data from a database or a data warehouse, we have automatic connection between case input interface and the database. Before Data Mining we have data galore. 
After Data Mining authors are left with a huge amount of relations between data. Doctus takes it to a higher level: it recognizes the relations between the data; it selects them and provides only the needed rules to the decision maker. Integration with intelligent portal puts experience on the web, so the knowledge base is constantly improving with new “if… then” rules (Baracskai et all,: 2002.)
Figure 1.  Cases excerpt
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Source: 
The collected answers served as an input for case-based reasoning (induction algorithm). Following picture are excerpt from knowledge-based that consist of 81 cases (Figure 1.).

After inductive reasoning we got following decision tree.

On the figure 2. it is presented decision tree describing users` perception of web design quality factors investigated in article. Visual Appearance (Attractivness) percepcija promatra se kroz web design quality factors  in means of Interactivity, Fulfillment and Accessibility. Interactivity exist poorly or only in few. It means the same is inattractive. Fulfillment by noticability is described by average or very well conclusions, while unobservable is poorly.  Fulfillment by available accessibility is valued poorly with patient, by average slow and very well fast categorisation.

Figure 2. Decision tree describing users` perception of web design quality factors for tree online travel agencies
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Source: Izrada autora
For practitioners, the implications of these results reinforce what many site designers have tried to articulate: make it simple. Adopting a minimalistic approach to the design of the home page with eye-catching but appropriate graphics and categories that draw the web surfer further into the site appears to be more effective.
Web design should not result in information overload. The goal, rather, should be to give access to the information web surfers’ desire in the most expedient way possible. Hence, the design goal should be access not abundance. Simplicity of design should be a major consideration as it not only makes the site more appealing, it also makes it far faster to load. Web surfers are not a patient group. It is not, therefore, surprising that slow loading sites are a major frustration and turnoff for web surfers. Another prerequisite is to make the website attractive. A website with a identity will appeal to web surfers, differentiate the company and make the site more memorable. 
Results and discussion
One of the constant themes of site development guides is that the site must be designed to fit the audience. Što znači da dizajn prilagođen korisniku i dalje će biti osnovni zahtjev u poslovanju turističkih agencija on line. U okruženju koje nudi velike mogućnosti izbora – korisnici se neće zadržavati na lokacijama koje ne zadovoljavaju njihove potrebe. Korisnik jednostavno napušta lokaciju sa zbunjujućim interfejsom ili lokaciju koja je suviše spora.
Many sites have multiple segments to which they cater. If preferences are distinctly different among different segments, different options might be made available to different groups. What must be determined is how much flexibility must be built into website content to satisfy the increasing diversity of users. 

A major complicating factor to all of this is the fact that the web is an extremely dynamic environment. Site design options change with each technological wave. By providing site designers with a better idea of how to facilitate interacting through the cognitive landscape of the web, simplicity may be more effectively accomplished.

Rezultati istraživanja potvrđuju da Web u budućnosti neće ispunjavati sve želje korisnicima – kada lokacija stekne zadovoljavajući broj korisnika ili ponudi sadržaj koji ne nudi nijedna druga lokacija. From the web designers perspective, one of the early activities in web site development process are to define the business objectives, the intended context of use and key scenarios of use. This helps prioritize design and provides a focus for evaluation. Web site development requires a user centered design process with permanent evaluation the evolving design against user requirements. 
Jedna od najvećih prednosti poslovanja opisanog u radu je ogromna količina sadržaja. Ključni dio posla Web dizajnera je pritom obilježiti sigurne putanje kroz informacije kako tolika količina sadržaja nebi predstavljala problem.

Vodiči – stručnjaci će filtrirati informacije, ocjenjivati sadržaj, ponašati se kao vodiči, pa čak i voditi grupe u obilazak. We facilitate this activities with extensive use of data mining tools that extracts meaningful patterns and behavior models for small segment of users and do that very quickly and easy .
Rezervacija putem Interneta daje sigurnost da će se gost pojaviti i neće odustati, jer on tom prilikom ukucava broj svoje kreditne kartice i time praktično unaprijed plaća svoj boravak. Naravno da takve stranice zahtijevaju SSL certifi kate za sigurnost takvih transakcija. Umjesto relativno statičkih internet stranica naglasak će biti na prezentacijskim fi lmovima vlastitih turističkih kapaciteta. Zahvaljujući komunikacijskoj i informatičkoj tehnologiji danas je moguće rezervacije, narudžbe, popunjenost kapaciteta obavljati gotovo  automatski, te sve uredno pratiti putem Interneta. 
Moguće je umrežavanje raznih turističkih subjekata i stvaranje nacionalne baze podataka. Takve web stranice, odnosno portali nude turističkim radnicima u agencijama širom svijeta i pojedinačnim gostima da sami iz udobnosti svoga doma vide slobodne kapacitete, termine, cijene, te da ih rezerviraju za svoje potrebe. Tako učinjena rezervacija automatski se evidentira u računalima svih agencija i hotela koji su priključeni u sustav. Program je namijenjen implementaciji na računalima u putničkim agencijama, hotelskim kućama i ostalim turističkim subjektima sa svrhom automatiziranja poslovnih procesa kao što je knjigovodstvo, obračun plaća i honorara, praćenje statusa rezervacija, on -line autorizacije kartica.
Provedeno istraživanje otvara put novim istraživanjima i načinima uvođenja i iskorištavanja poboljšanja ponude. Pritom, misli se i na  povećanje prihoda naših hotelijera, ugostitelja i svih drugih koji žele ubrati dio kolača toga svjetskog fenomena «turizma».
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�In 1994, there were only 3000 web sites on Internet, and a few years later, the number was increased to 4.27 millions and 1.5 million web pages were born daily (Gonzales& Palacios: 2004).


�For induction Doctus uses a  ID3 algorithm described above.
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