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1. Customised PICASP Smart Systems developed at VilniusTech 
 

VilniusTech developed and used (1) Customized Google Tourism Text Analytics, (2) Tourism 

Computer Learning Systems, (3) PICASP Intelligent Tutoring System, and (4) access to open e-

sources (games, digital twins, blockchain, AI, IoT, augmented, virtual and immersive realities, 

etc.) during the PICASP project. VilniusTech used these resources in VilniusTech 2 modules 

(Smart City and Analytics, Web and Biometric Support for Business Management) of our 2 MSc 

programs.  

The project contributed to the development of the HE sector within society at large (Priority D) 

through the modernisation of higher education with student-centred approaches, the promotion of 

lifelong learning, and collaboration with labour market representatives to develop new innovative 

competences. A crucial step was to introduce online MOOC modules and the above four 

Customised VilniusTech PICASP Smart Systems in Kazakhstan’s and Azerbaijan’s education 

areas, as such modules and tools had not been trendy before that. The conversion of this learning 

aspect was even more beneficial during the COVID-19 pandemic as the universities eventually 

had to switch to online teaching systems. 

The above four Customised VilniusTech PICASP Smart Systems were developed based on the 

common capacity-building framework and Bologna principles. Awareness about smart tourism, 

which fosters changes in consumer behaviour across countries of different regions, was thus 

enhanced. In addition, institutions in partner countries had an opportunity to learn from European 

good practices and enhance their capacities in curriculum development.  

The Tourism Computer Learning Systems’ ability to simulate various tourism and related 

alternatives make them a potentially useful tool in lifelong learning. The Customized Google 

Tourism Text Analytics and the PICASP Intelligent Tutoring System allow course tailoring to 

match the needs of a specific labour market. The open Customized Google Tourism Text Analytics 

and the PICASP Intelligent Tutoring System can help learners find a practical solution by 

searching through different textbooks, papers and other knowledge sources, which include all 

available courses and topics concerning tourism and related subjects. These technological 

innovations are tied to raising the overall effectiveness of the knowledge triangle in PCs. 

ChatGPT, text classification, ontology building, automatic language processing, text clustering, 

concept/entity extraction, finding patterns in the structured data, information mining, relationship 

extraction, systematic content analysis, language engineering, language technology, emotion and 

sentiment analytics, granular taxonomies, text summarization, computational linguistics, output 

interpretation and entity relation modelling comprise the majority of innovative text mining and 

analytics functions. The current state of ChatGPT, text mining and analytics is unable to create 

document variants by developing various options, conducting multi-criteria examinations, and 

routinely identifying the most rational options based on multiple factors (journals IF, supporting 

expressions, paper title, density of keywords, manuscripts and authors citation index, etc.), 

compute usefulness grade and market value. We know the PICASP Intelligent Tutoring System 

can carry out the abovementioned tasks. To the best of the information provided, these tasks have 

never been used before (Figure 1). 



 
 

 
Figure 1. PICASP Intelligent Tutoring System 

 

Customized Google Tourism Text Analytics was used to perform various Google text analytics. 

For example, Figure 2 shows a Google search for information about (a) the Mausoleum of Khoja 

Ahmed Yasawi, (b) Petroglyphs within the Archaeological Landscape of Tamgaly and (c) Silk 

Roads: the Routes Network of Chang'an-Tianshan Corridor. 
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Figure 2. Customized Google Tourism Text Analytics with particular emphasis on Kazakhstan’s 

cultural heritage. 

 

We also applied Customized Google Tourism Text Analytics to perform numerous Azerbaijan 

intangible cultural heritage elements in Google text analytics. For example, Figure 3 shows a 

Google search for information about: (a) Azerbaijani Mugham, (b) Art of Azerbaijani Ashiq (c) 

Traditional art of Azerbaijani carpet weaving in the Republic of Azerbaijan. 
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Figure 3. Customized Google Tourism Text Analytics, particularly emphasizing Azerbaidzan’s 

intangible cultural heritage elements. 

 

 

2. VilniusTech Modules 
 

During the PICASP project, new training methodologies were developed and disseminated, 

including company practices, (1) Customized Google Tourism Text Analytics, (2) Tourism 

Computer Learning Systems, (3) PICASP Intelligent Tutoring System, and (4) access to open e-

sources (games, digital twins, blockchain, AI, IoT, augmented, virtual and immersive realities, 

etc.). VilniusTech used these resources in VilniusTech 2 modules (Smart City and Analytics, Web 

and Biometric Support for Business Management) of our 2 MSc programs. A series of lectures to 

discuss the topics of Groundbreaking Technologies in Tourism (Fig. 4) and Tourism Trends (The 

Latest Opportunities for The Tourism Industry, Fig. 5) were also delivered during the project. 

As part of Deliverable 1.3 “Training tours of PC University staff” (Work Package 1 “Preparation 

for the implementation of Pilot Courses Programmes”), MOOC teacher training took place in 

Baku, Azerbaijan, on 23–25 November 2022. During the training, the development of MOOCs 

was discussed in detail. VilniusTech introduced teachers to online education experiences at 

VilniusTech. 

As part of Work Package 2 “Implementation of Pilot Courses and new Didactics in SMEs 

Entrepreneurship and Management”, VilniusTech participated in the implementation of new 

teaching methods through MOOCs. VilniusTech contributed with its expert knowledge to 

technical support preparation and hardware and software integration. VilniusTech also contributed 

to the implementation of interuniversity network for new didactics on SME entrepreneurship and 

management.  

As part of Work Package 3 “Quality Plan and Accreditation”, the Report on Internal and External 

Control of Quality and the Report on Quality Procedures Implementation were prepared. 



 
VilniusTech provided the module “Smart City and Analytics (with Course Project)” described in 

Table 1. 

 

Table 1. VilniusTech module “Smart City and Analytics (with Course Project)” 

For new courses 

What Practice Enterprise new courses will the 

PICASP project implement in your HEI?  

Smart City and Analytics (with Course 

Project), 6 credits 

Title  Smart City and Analytics (with Course Project) 

Level of study  
Hybrid studies, full time, 2 semesters, 16 

weeks, first-year students 

List of subjects and credits for each of them 

 

Course topics (MOOC): Tourism 5.0, smart 

tourism, robots, chatbots and automation, 

personalisation and customisation, tech-

empowered travel, sustainable tourism, active 

ecotourism, transformative travel, experience 

tourism, wellness travel, staycation, virtual 

reality, voice search & voice control, artificial 

intelligence, the Internet of Things,  

Recognition Technology, big data analytics, 

blockchain, digital twins. Total 6 credits. 

Date of implementation (up and running) Started in February 2023 

 

 

 

 
Figure 4. Ground-breaking Technologies in Tourism. 
 

 



 

 
Figure 5. Tourism Trends: The Latest Opportunities for The Tourism Industry. 
 

3. The Tourism Computer Learning Systems: Case Studies 

 
The VilniusTech team developed the Tourism Computer Learning Systems. These systems are 

able to provide, in real-time, multivariate design and multi-criteria analysis and select the most 

rational tourism alternatives. Furthermore, the systems provide different and complex scenarios in 

real-time, which enables effective and informed tourism decision-making based on adequate, 

available and trustworthy data.  

 

Case Study 1: Calculations of the hotel location utility degree 
 

Aksoy and Ozbuk (2017) applied Multiple criteria decision making for hotel location evaluation. 

They analyzed customers' location selection criteria (10 criteria) for Istanbul urban hotels (15 

hotels) and alternative hotels. The objective of the study was to rank the hotels from the best to 

worst in terms of location for the given criteria. The authors took into consideration the following 

criteria: distance to airport; distance to tram station; distance to bus stop; distance to ferry terminal; 

distance to metro station; distance to ferry dock; distance to the closest downtown; socio-economic 

rating of the district; number of tourist attractions in walking distance; distance to old town. By 

random choice 15 hotels were selected for analysis. At the end of the study preference selection 

index for alternative hotels and ranking of the alternatives were presented.  

VilniusTECH team created Tourism Computer Learning Systems which allows to provide the 

priority of the alternatives by application of multiple criteria analysis methods and 

recommendations. The Tourism Computer Learning Systems was applied for this case study. The 

initial matrix presented in Table 2.  

 

Table 2. Initial matrix for calculations of the hotel location utility degree 



 
Quantitive and qualitative information pertinent to alternatives 

Criteria 

describing 

the 

alternatives 

* 
Measuring 

units 

Weigh

t 

Compared alternatives 

A 

(A1) 

B 

(A2) 

C 

(A3) 

D 

(A4) 

E 

(A5) 

F 

(A6) 

G 

(A7) 

H 

(A8) 

I 

(A9) 

J 

(A10) 

K 

(A11

) 

L 

(A12) 

M 

(A13) 

N 

(A14) 

O 

(A15) 

Distance to 

airport 

(C1) 

+ km 1 30.2 30.4 6.4 18.4 20.6 21.4 23.9 19.7 49.5 23.4 21.6 19.4 21.1 21.4 5.6 

Distance to 

tram 

station 

(C2) 

+ km 1 2.8 3.7 4.7 0.45 0.4 0.11 1.4 0.6 6.8 0.5 0.17 0.5 0.2 0.14 4.8 

Distance to 

bus stop 

(C3) 

+ km 1 0.2 0.75 0.14 0.06 0.11 0.65 0.18 0.4 0.24 0.24 0.18 0.14 0.3 0.65 0.65 

Distance to 

ferry 

terminal 

(C4) 

+ km 1 2.8 3.7 18.5 2.6 1.5 0.8 1.5 1.7 3.9 1.5 0.5 2.2 1.2 0.75 15.2 

Distance to 

metro 

station 

(C5) 

+ km 1 0.24 1 0.65 0.7 2.3 2.8 0.22 2.4 3.4 0.4 2.8 1 2.4 2.9 4.1 

Distance to 

ferry dock 

(C6) 

+ km 1 7.8 8.7 11.4 1.1 1.8 2.9 5.8 1.6 16.3 6 2.8 1.6 2.2 2.9 13.5 

Distance to 

the closest 

downtown 

(C7) 

+ km 1 2.2 2.6 2.6 0.45 0.6 0.5 0.35 0.8 2.6 0.6 0.28 0.5 0.35 0.55 1.4 

Socio-

economic 

rating of 

the district 

(C8) 

+ km 1 2.06 2.06 0.14 0.81 0.81 0.81 0.89 0.58 0.38 0.76 0.58 0.58 0.58 0.58 0.15 

Number of 

tourist 

attractions 

in walking 

distance 

(C9) 

+ km 1 1 1 1 34 34 34 16 34 1 16 34 34 34 34 1 

Distance to 

old town 

(C10) 

+ km 1 6.3 7.1 13 2 0.6 0.55 4.4 0.8 14.4 4.6 0.8 2.1 0.35 0.55 14.6 

*- The sign "+/-" indicates that a greater (less) criterion value corresponds to a greater significance for a user (stakeholders) 

The magnitude of weight (qi) indicates how many times one keyword is more/less significant than the other one in the rational text selection. For 

example, the keyword “cost” (qc=1) is 2,5 times more significant for user than the keyword “microclimate” (qm=0,4). Weights of keywords may 
be obtained as follows: the most important keyword is set equal to the magnitude of one point (qmi=1); the ratio (pi) amongst all the rest keywords 

and the best keyword magnitude is determined; the keywords are given relative values (qmi= pi); relative values of all keywords weights are 

recalculated so that their sum makes one. 
 

Calculation results presented in Table 3. 
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Table 3. Calculation results of the hotel location utility degree 

Quantitive and qualitative information pertinent to alternatives 

Criteria 
describi

ng the 

alternat
ives 

* 

Measu

ring 

units 

Wei
ght 

Compared alternatives 

A (A1) B (A2) C (A3) D (A4) E (A5) F (A6) G (A7) H (A8) I (A9) 
J 
(A10) 

K 
(A11) 

L 
(A12) 

M 
(A13) 

N 
(A14) 

O 
(A15) 

Distanc

e to 
airport 

(C1) 

+ km 1 

0.0907 

AVG 

MIN 

0.0913 

AVG 

MIN 

0.0192 

AVG 

MIN 

0.0553 

AVG 

MIN 

0.0619 

AVG 

MIN 

0.0643 

AVG 

MIN 

0.0718 

AVG 

MIN 

0.0592 

AVG 

MIN 

0.1486 

AVG 

MIN 

0.0703 

AVG 

MIN 

0.0649 

AVG 

MIN 

0.0583 

AVG 

MIN 

0.0634 

AVG 

MIN 

0.0643 

AVG 

MIN 

0.0168 

AVG 

MIN 

Distanc

e to 
tram 

station 

(C2) 

+ km 1 
0.1027 
AVG 

MIN 

0.1357 
AVG 

MIN 

0.1724 
AVG 

MIN 

0.0165 
AVG 

MIN 

0.0147 
AVG 

MIN 

0.004 
AVG 

MIN 

0.0513 
AVG 

MIN 

0.022 
AVG 

MIN 

0.2494 
AVG 

MIN 

0.0183 
AVG 

MIN 

0.0062 
AVG 

MIN 

0.0183 
AVG 

MIN 

0.0073 
AVG 

MIN 

0.0051 
AVG 

MIN 

0.176 
AVG 

MIN 

Distanc

e to bus 

stop 

(C3) 

+ km 1 

0.0409 

AVG 
MIN 

0.1534 

AVG 
MIN 

0.0286 

AVG 
MIN 

0.0123 

AVG 
MIN 

0.0225 

AVG 
MIN 

0.1329 

AVG 
MIN 

0.0368 

AVG 
MIN 

0.0818 

AVG 
MIN 

0.0491 

AVG 
MIN 

0.0491 

AVG 
MIN 

0.0368 

AVG 
MIN 

0.0286 

AVG 
MIN 

0.0613 

AVG 
MIN 

0.1329 

AVG 
MIN 

0.1329 

AVG 
MIN 

Distanc

e to 

ferry 
termina

l (C4) 

+ km 1 

0.048 

AVG 
MIN 

0.0634 

AVG 
MIN 

0.3171 

AVG 
MIN 

0.0446 

AVG 
MIN 

0.0257 

AVG 
MIN 

0.0137 

AVG 
MIN 

0.0257 

AVG 
MIN 

0.0291 

AVG 
MIN 

0.0668 

AVG 
MIN 

0.0257 

AVG 
MIN 

0.0086 

AVG 
MIN 

0.0377 

AVG 
MIN 

0.0206 

AVG 
MIN 

0.0129 

AVG 
MIN 

0.2605 

AVG 
MIN 

Distanc

e to 
metro 

station 

(C5) 

+ km 1 
0.0088 
AVG 

MIN 

0.0366 
AVG 

MIN 

0.0238 
AVG 

MIN 

0.0256 
AVG 

MIN 

0.0842 
AVG 

MIN 

0.1025 
AVG 

MIN 

0.0081 
AVG 

MIN 

0.0879 
AVG 

MIN 

0.1245 
AVG 

MIN 

0.0146 
AVG 

MIN 

0.1025 
AVG 

MIN 

0.0366 
AVG 

MIN 

0.0879 
AVG 

MIN 

0.1062 
AVG 

MIN 

0.1501 
AVG 

MIN 

Distanc
e to 

ferry 

dock 
(C6) 

+ km 1 

0.0903 

AVG 

MIN 

0.1007 

AVG 

MIN 

0.1319 

AVG 

MIN 

0.0127 

AVG 

MIN 

0.0208 

AVG 

MIN 

0.0336 

AVG 

MIN 

0.0671 

AVG 

MIN 

0.0185 

AVG 

MIN 

0.1887 

AVG 

MIN 

0.0694 

AVG 

MIN 

0.0324 

AVG 

MIN 

0.0185 

AVG 

MIN 

0.0255 

AVG 

MIN 

0.0336 

AVG 

MIN 

0.1562 

AVG 

MIN 

Distanc

e to the 
closest 

downto

wn 
(C7) 

+ km 1 

0.1343 

AVG 
MIN 

0.1587 

AVG 
MIN 

0.1587 

AVG 
MIN 

0.0275 

AVG 
MIN 

0.0366 

AVG 
MIN 

0.0305 

AVG 
MIN 

0.0214 

AVG 
MIN 

0.0488 

AVG 
MIN 

0.1587 

AVG 
MIN 

0.0366 

AVG 
MIN 

0.0171 

AVG 
MIN 

0.0305 

AVG 
MIN 

0.0214 

AVG 
MIN 

0.0336 

AVG 
MIN 

0.0855 

AVG 
MIN 

Socio-

econom

ic 
rating 

of the 

district 
(C8) 

+ km 1 
0.175 
AVG 

MIN 

0.175 
AVG 

MIN 

0.0119 
AVG 

MIN 

0.0688 
AVG 

MIN 

0.0688 
AVG 

MIN 

0.0688 
AVG 

MIN 

0.0756 
AVG 

MIN 

0.0493 
AVG 

MIN 

0.0323 
AVG 

MIN 

0.0646 
AVG 

MIN 

0.0493 
AVG 

MIN 

0.0493 
AVG 

MIN 

0.0493 
AVG 

MIN 

0.0493 
AVG 

MIN 

0.0127 
AVG 

MIN 

Numbe

r of 
tourist 

attracti

ons in 
walkin

g 

distanc
e (C9) 

+ km 1 

0.0032 

AVG 
MIN 

0.0032 

AVG 
MIN 

0.0032 

AVG 
MIN 

0.11 

AVG 
MIN 

0.11 

AVG 
MIN 

0.11 

AVG 
MIN 

0.0518 

AVG 
MIN 

0.11 

AVG 
MIN 

0.0032 

AVG 
MIN 

0.0518 

AVG 
MIN 

0.11 

AVG 
MIN 

0.11 

AVG 
MIN 

0.11 

AVG 
MIN 

0.11 

AVG 
MIN 

0.0032 

AVG 
MIN 

Distanc

e to old 

town 
(C10) 

+ km 1 
0.0873 
AVG 

MIN 

0.0984 
AVG 

MIN 

0.1802 
AVG 

MIN 

0.0277 
AVG 

MIN 

0.0083 
AVG 

MIN 

0.0076 
AVG 

MIN 

0.061 
AVG 

MIN 

0.0111 
AVG 

MIN 

0.1996 
AVG 

MIN 

0.0638 
AVG 

MIN 

0.0111 
AVG 

MIN 

0.0291 
AVG 

MIN 

0.0049 
AVG 

MIN 

0.0076 
AVG 

MIN 

0.2024 
AVG 

MIN 

The sums of weighted 

normalized 

maximizing (projects 

0.7812 1.0164 1.047 0.401 0.4535 0.5679 0.4706 0.5177 1.2209 0.4642 0.4389 0.4169 0.4516 0.5555 1.1963 
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http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63043
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63043
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63043
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63044
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63044
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63044
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63045
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63045
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63045
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63046
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63046
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63046
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63047
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63047
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63047
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63048
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63048
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63048
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63049
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63049
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63049
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331875&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331876&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331876&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331877&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331877&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331878&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331878&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331879&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331879&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331880&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331880&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331881&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331881&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331882&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331882&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331883&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331883&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331884&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331884&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331885&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331885&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331886&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331886&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331887&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331887&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331888&kritid=63050
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331889&kritid=63050
http://iti4.vgtu.lt/daugvar/kritoptimization.aspx?objid=331889&kritid=63050
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63051
http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331875&kritid=63051
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http://iti4.vgtu.lt/daugvar/vertskaiciavimas.aspx?objid=331888&kritid=63052
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'pluses') indices of the 

alternative 

The sums of weighted 

normalized minimizing 

(projects 'minuses') 
indices of the 

alternative 

1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 1E-05 

Significance of the 
alternative 

0.7812 1.0164 1.047 0.401 0.4535 0.5679 0.4706 0.5177 1.2209 0.4642 0.4389 0.4169 0.4516 0.5555 1.1963 

Priority of the 

alternative 
5 4 3 15 11 6 9 8 1 10 13 14 12 7 2 

Utility degree of the 

alternative (%) 

63.99

% 

83.25

% 

85.76

% 

32.84

% 

37.14

% 

46.51

% 

38.55

% 
42.4% 100% 

38.02

% 

35.95

% 

34.15

% 

36.99

% 
45.5% 

97.98

% 

 

Table 3 shows that the ninth alternative (A9) is the best by utility degree equaling N9=100%. The 

fifteenth alternative A(15) was second according to priority, and its utility degree was equal to 

N15=97.98%. 

 

Provision of recommendations  
 

VilniusTECH team created Tourism Computer Learning Systems provides the recommendations. 

The system provided recommendations for compared alternatives: possible improvement of the 

analysed criterion in %; Possible increase of the market value of the alternative in % through 

increased value of the aforementioned criterion. 

The recommendations for Case study 1 are shown in Table 4.  

 

Table 4. Recommendations for the hotel location 
Quantitive and qualitative information pertinent to alternatives 

Criteri

a 

descri
bing 

the 
alterna

tives 

* 
Meas
uring 

units 

Wei
ght 

Compared alternatives 

Possible improvement of the analysed criterion in % 

Possible increase of the market value of the alternative in % 
through increased value of the aforementioned criterion 

A (A1) B (A2) C (A3) D (A4) E (A5) F (A6) G (A7) H (A8) I (A9) J (A10) 
K 
(A11) 

L 
(A12) 

M 
(A13) 

N 
(A14) 

O 
(A15) 

C1 + km 1 

30.2 

(63.91
%) 

(6.3907

%) 

30.4 

(62.83
%) 

(6.282

9%) 

6.4 

(673.44
%) 

(67.343

8%) 

18.4 

(169.02
%) 

(16.902

2%) 

20.6 

(140.29
%) 

(14.029

1%) 

21.4 

(131.31
%) 

(13.130

8%) 

23.9 

(107.11
%) 

(10.711

3%) 

19.7 

(151.27
%) 

(15.126

9%) 

49.5 
(0%) 

(0%) 

23.4 

(111.54
%) 

(11.153

8%) 

21.6 

(129.1
7%) 

(12.91

67%) 

19.4 

(155.1
5%) 

(15.51

55%) 

21.1 

(134.6
%) 

(13.459

7%) 

21.4 

(131.31
%) 

(13.130

8%) 

5.6 

(783.93
%) 

(78.392

9%) 

C2 + km 1 

2.8 
(142.86

%) 

(14.285
7%) 

3.7 
(83.78

%) 

(8.378
4%) 

4.7 
(44.68

%) 

(4.4681
%) 

0.45 
(1411.1

1%) 

(141.11
11%) 

0.4 

(1600
%) 

(160%) 

0.11 
(6081.8

2%) 

(608.18
18%) 

1.4 
(385.71

%) 

(38.571
4%) 

0.6 
(1033.3

3%) 

(103.33
33%) 

6.8 

(0%) 

(0%) 

0.5 

(1260
%) 

(126%) 

0.17 
(3900

%) 

(390%
) 

0.5 
(1260

%) 

(126%
) 

0.2 

(3300
%) 

(330%) 

0.14 
(4757.1

4%) 

(475.71
43%) 

4.8 
(41.67

%) 

(4.1667
%) 

C3 + km 1 

0.2 

(275%) 

(27.5%
) 

0.75 
(0%) 

(0%) 

0.14 

(435.71
%) 

(43.571

4%) 

0.06 

(1150

%) 
(115%) 

0.11 

(581.82
%) 

(58.181

8%) 

0.65 

(15.38
%) 

(1.5385

%) 

0.18 

(316.67
%) 

(31.666

7%) 

0.4 

(87.5%
) 

(8.75%

) 

0.24 

(212.5
%) 

(21.25

%) 

0.24 

(212.5
%) 

(21.25

%) 

0.18 

(316.6
7%) 

(31.66

67%) 

0.14 

(435.7
1%) 

(43.57

14%) 

0.3 
(150%) 

(15%) 

0.65 

(15.38
%) 

(1.5385

%) 

0.65 

(15.38
%) 

(1.5385

%) 

C4 + km 1 

2.8 
(560.71

%) 

(56.071
4%) 

3.7 

(400%
) 

(40%) 

18.5 

(0%) 

(0%) 

2.6 
(611.54

%) 

(61.153
8%) 

1.5 
(1133.3

3%) 

(113.33
33%) 

0.8 
(2212.5

%) 

(221.25
%) 

1.5 
(1133.3

3%) 

(113.33
33%) 

1.7 
(988.24

%) 

(98.823
5%) 

3.9 
(374.3

6%) 

(37.43
59%) 

1.5 
(1133.3

3%) 

(113.33
33%) 

0.5 
(3600

%) 

(360%
) 

2.2 
(740.9

1%) 

(74.09
09%) 

1.2 
(1441.6

7%) 

(144.16
67%) 

0.75 
(2366.6

7%) 

(236.66
67%) 

15.2 
(21.71

%) 

(2.1711
%) 

C5 + km 1 
0.24 
(1608.3

3%) 

1 

(310%

) 
(31%) 

0.65 
(530.77

%) 

0.7 
(485.71

%) 

2.3 
(78.26

%) 

2.8 
(46.43

%) 

0.22 
(1763.6

4%) 

2.4 
(70.83

%) 

3.4 
(20.59

%) 

0.4 

(925%) 

(92.5%
) 

2.8 
(46.43

%) 

1 

(310%

) 
(31%) 

2.4 
(70.83

%) 

2.9 
(41.38

%) 

4.1 
(0%) 

(0%) 

http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331875
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331876
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331877
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331878
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331879
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331880
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331881
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331882
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331883
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331884
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331885
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331885
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331886
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331886
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331887
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331887
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331888
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331888
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331889
http://iti4.vgtu.lt/daugvar/ShowObjects.aspx?objid=331889
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63043
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63044
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63045
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63046
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63047


 
(160.83

33%) 

(53.076

9%) 

(48.571

4%) 

(7.8261

%) 

(4.6429

%) 

(176.36

36%) 

(7.0833

%) 

(2.058

8%) 

(4.642

9%) 

(7.0833

%) 

(4.1379

%) 

C6 + km 1 

7.8 

(108.97

%) 
(10.897

4%) 

8.7 

(87.36

%) 
(8.735

6%) 

11.4 

(42.98

%) 
(4.2982

%) 

1.1 

(1381.8

2%) 
(138.18

18%) 

1.8 

(805.56

%) 
(80.555

6%) 

2.9 

(462.07

%) 
(46.206

9%) 

5.8 

(181.03

%) 
(18.103

4%) 

1.6 

(918.75

%) 
(91.875

%) 

16.3 

(0%) 
(0%) 

6 

(171.67

%) 
(17.166

7%) 

2.8 

(482.1

4%) 
(48.21

43%) 

1.6 

(918.7

5%) 
(91.87

5%) 

2.2 

(640.91

%) 
(64.090

9%) 

2.9 

(462.07

%) 
(46.206

9%) 

13.5 

(20.74

%) 
(2.0741

%) 

C7 + km 1 

2.2 
(18.18

%) 

(1.8182
%) 

2.6 

(0%) 

(0%) 

2.6 

(0%) 

(0%) 

0.45 
(477.78

%) 

(47.777
8%) 

0.6 
(333.33

%) 

(33.333
3%) 

0.5 

(420%) 

(42%) 

0.35 
(642.86

%) 

(64.285
7%) 

0.8 

(225%) 
(22.5%

) 

2.6 

(0%) 

(0%) 

0.6 
(333.33

%) 

(33.333
3%) 

0.28 
(828.5

7%) 

(82.85
71%) 

0.5 

(420%
) 

(42%) 

0.35 
(642.86

%) 

(64.285
7%) 

0.55 
(372.73

%) 

(37.272
7%) 

1.4 
(85.71

%) 

(8.5714
%) 

C8 + km 1 

2.06 

(0%) 
(0%) 

2.06 

(0%) 
(0%) 

0.14 

(1371.4

3%) 
(137.14

29%) 

0.81 

(154.32

%) 
(15.432

1%) 

0.81 

(154.32

%) 
(15.432

1%) 

0.81 

(154.32

%) 
(15.432

1%) 

0.89 

(131.46

%) 
(13.146

1%) 

0.58 

(255.17

%) 
(25.517

2%) 

0.38 

(442.1

1%) 
(44.21

05%) 

0.76 

(171.05

%) 
(17.105

3%) 

0.58 

(255.1

7%) 
(25.51

72%) 

0.58 

(255.1

7%) 
(25.51

72%) 

0.58 

(255.17

%) 
(25.517

2%) 

0.58 

(255.17

%) 
(25.517

2%) 

0.15 

(1273.3

3%) 
(127.33

33%) 

C9 + km 1 

1 

(3300

%) 
(330%) 

1 

(3300
%) 

(330%

) 

1 

(3300

%) 
(330%) 

34 
(0%) 

(0%) 

34 
(0%) 

(0%) 

34 
(0%) 

(0%) 

16 

(112.5
%) 

(11.25

%) 

34 
(0%) 

(0%) 

1 

(3300
%) 

(330%

) 

16 

(112.5
%) 

(11.25

%) 

34 
(0%) 

(0%) 

34 
(0%) 

(0%) 

34 
(0%) 

(0%) 

34 
(0%) 

(0%) 

1 

(3300

%) 
(330%) 

C10 + km 1 

6.3 

(131.75

%) 
(13.174

6%) 

7.1 

(105.6

3%) 
(10.56

34%) 

13 

(12.31

%) 
(1.2308

%) 

2 

(630%) 
(63%) 

0.6 

(2333.3

3%) 
(233.33

33%) 

0.55 

(2554.5

5%) 
(255.45

45%) 

4.4 

(231.82

%) 
(23.181

8%) 

0.8 

(1725

%) 
(172.5

%) 

14.4 

(1.39

%) 
(0.138

9%) 

4.6 

(217.39

%) 
(21.739

1%) 

0.8 

(1725

%) 
(172.5

%) 

2.1 

(595.2

4%) 
(59.52

38%) 

0.35 

(4071.4

3%) 
(407.14

29%) 

0.55 

(2554.5

5%) 
(255.45

45%) 

14.6 

(0%) 
(0%) 

 

 

Case Study 2: Sustainable travel and tourism competitiveness in Europe and 

Eurasia 
 

Ozkaya and Demirhan (2022) performed the multi-criteria analysis of sustainable travel and 

tourism competitiveness in Europe and Eurasia.  The Travel and Tourism Competition Index 

utilized in the research has four dimensions and fourteen indicators. In this research, the Entropy-

based VIKOR approach, which is a Multi-Criteria Decision-Making method, Spearman 

Correlation analysis, and K-means clustering analysis were employed to propose a methodological 

novelty in this field. The study analyzed the competitiveness of significant European and Eurasian 

nations based on key indicators. According to country evaluations, Spain, France, Germany, the 

United Kingdom, Italy, and Switzerland differ from other countries in a positive sense and with a 

significant difference. Eastern European and Balkan nations are often at the bottom of the table. 

The following fourteen indicators were analysed: business environment (C1); safety and security 

(C2); health and hygiene (C3); human resources and labor market (C4); travel and tourism ICT 

readiness (C5); government prioritization of travel and tourism (C6); international openness and 

travel facilitation (C7); price competitiveness in the travel and tourism industry (C8); 

environmental sustainability (C9); air transport infrastructure (C10); ground and port infrastructure 

(C11); tourist service infrastructure (C12); natural resources (C13); cultural resources (C14).  

The Tourism Computer Learning Systems was applied for the sustainable travel and tourism 

competitiveness in Europe and Eurasia. The initial matrix presented in Table 5.  

 

Table 5. Initial matrix for calculations of sustainable travel and tourism competitiveness in Europe 

and Eurasia 
Quantitive and qualitative information pertinent to alternatives 

* Compared alternatives 

http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63048
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63049
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63050
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63051
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63052
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From the calculation results can be seen, that the thirteenth alternative is the best by utility degree 

equaling N13=99.97%.  

 

Provision of recommendations  

VilniusTECH team created Tourism Computer Learning Systems provides the recommendations. 

The system provided recommendations for compared alternatives: possible improvement of the 

analysed criterion in %; Possible increase of the market value of the alternative in % through 

increased value of the aforementioned criterion. 

 

Case Study 3: Tourism destination 

 

Insap Santosa et al. (2012) developed a multi-criteria recommender system for tourism destination. 

The methods of weighted sum model (WSM) are implemented to develop recommender system 

for tourism destination. From analysis result of WSM algorithm obtained characteristic of 

algorithm to generate tourism object recommendations. In this study used eight criterion in the 

assessment process of tourism destination places (25 places in Indonesia).  

These criteria include distance (C1), facilities (C2), accessibility (C3), attractiveness (C4), 

management (C5), attractions (C6), safety (C7), and availability of store (C8). Each of eight 

criterions was assigned to different weight levels based on the results of a survey. The assessment 

process of tourism destination places using Likert scales of 1 (the worst) to 5 (the best).  

VilniusTECH team created Tourism Computer Learning Systems which allows to provide the 

priority of the alternatives by application of multiple criteria analysis methods and 

recommendations. The Tourism Computer Learning Systems was applied for this case study. The 

initial matrix presented in Table 6.  

 

 

 

 

 



 
 

 

 

Table 6. Initial matrix for calculations of tourism destination 
Quantitive and qualitative information pertinent to alternatives 

Criteria 

describin

g the 
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ves 

* 

Measu

ring 

units 

Wei

ght 

Compared alternatives 
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Ang
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Terj

un 
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Air 
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un 

Gad

ih 

Ran

tih 

Air 
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un 

Mala

lak 
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un 

Sara

sah 

Ai

r 

Ti

ga 

Ra

sa 

Am

bun 

Pagi 
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bun 

Tan

ai 

Bun

ga 

Rafl

esia 

Ikan 

Sakt

i 

Sun

gai 
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ah 

Kel

ok 

44 

Ling

gai 
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njau 

Muko-

Muko 
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A 

Manin

jau) 
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au 
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ang 

Ngala

u 

Simar

asok 

Nga

rai 

Sian

ok 

Ana

m 

Suk

u 

Pant

ai 
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dar 
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ara 
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u 

Tan

gah 

Pul

au 

Uju

ng 

Punc

ak 

Gun

ung 

Mera

pi 

Punc

ak 

Law

ang 

Puncak 

Singga

lang 

Taru

san 

Distance 

(C1) 
+ points 0.18 2 5 3 3 4 2 4 4 4 4 4 2 3 2 3 4 5 1 1 1 3 3 3 4 

Facilities 

(C2) 
+ points 

0.06

5 
2 1 2 1 1 2 3 2 1 1 1 1 5 1 1 1 1 2 1 1 1 1 1 1 

Accessib

ility (C3) 
+ points 0.11 4 3 4 1 3 4 4 3 2 3 4 3 4 4 1 2 2 2 1 1 1 3 1 3 

Attractiv

eness 

(C4) 

+ points 
0.14

5 
3 5 5 5 5 3 4 5 5 5 3 5 4 5 5 5 5 5 5 5 5 4 5 5 

Manage

ment 

(C5) 

+ points 0.06 1 1 1 1 1 1 5 1 5 5 1 1 1 5 1 1 1 5 5 5 1 5 1 1 

Attractio

ns (C6) 
+ points 0.09 1 1 1 1 1 1 5 1 1 3 1 1 5 5 1 1 1 5 1 1 1 3 1 1 

Safety 

(C7) 
+ points 0.27 5 1 1 1 1 5 5 1 5 5 1 1 1 5 1 1 1 5 5 5 1 5 1 1 

Availabil

ity of 

store 

(C8) 

+ points 0.08 3 3 5 1 3 3 5 3 3 5 3 1 5 5 1 1 5 5 3 3 1 5 1 1 

 

Calculation results presented in Table 7. 

 

 

Table 7. Calculation results of the tourism destination  
Quantitive and qualitative information pertinent to alternatives 
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MIN 

0.002
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3 
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3 
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0.009

7 
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MIN 

C2 + points 
0.0

65 

0.003

7 

AVG 

MIN 

0.001

9 
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MIN 

0.003

7 
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MIN 

0.001

9 
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MIN 

0.001

9 
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7 
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0.005
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Table 7 shows that the seventh alternative is the best by utility degree equaling N7=99.99% 

(Ambun Pagi tourism destination). The fourteenth alternative (Muko-Muko (PLTA Maninjau) 

tourism destination) was second according to priority, and its utility degree was equal to 

N14=89.64% 

 

Provision of recommendations  
 

The recommendations for Case study 3 are shown in Table 8.  
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The Tourism Computer Learning Systems allows to determine the strongest and weakest aspects 

of each alternative for a sustainable tourism and its constituent parts. Performance of the analyses 

is to learn by what degree one alternative is better than is another. Furthermore this discloses the 

details, why this is so. The practical case studies presented in this research validate this developed 

Tourism Computer Learning Systems. An analysis of the results reached by the Tourism Computer 

Learning Systems permits making the following claims: 

● The System can determine the utility degree, investment, market, hedonic and customer-

perceived values of the tourism projects under deliberation. 

● The System can provide digital tips for improving projects 

● The System can define, what the value of a selected criterion needs to be for the tourism 

project under deliberation to be equally competitive in the market, as compared with others 

under comparison after a set assessment of all their positive and negative features. 

● The System can calculate, what the value of the project under deliberation should be for 

this tourism project to become the best among others under deliberation. 

 

4. Dissemination of the Results 
 

During the Work Package 4 “Dissemination of results and its exploitation”, the results of 

VilniusTech were disseminated (see Table 9).  

 

Table 9. The dissemination of the PICASP results on VilniusTech website and in LinkedIn and 

their exploitation.  

Date VilniusTECH website VilniusTECH LinkedIn 
2021-

10-28 

https://vilniustech.lt/universitetas/naujienos/vilnius-tech-prisides-prie-

picasp-projekto-igyvendinimo/26671?nid=331096 (in Lithuanian) 

https://vilniustech.lt/about-university/news/vilnius-tech-will-contribute-

to-the-implementation-of-the-picasp-project/73472?nid=331098 (in 

English) 

 

https://www.linkedin.com/posts/vilniustech_industry50

-enviroment-qualityassurance-activity-

6859789038891646976-x-EG (in English) 

 

2023-

04-21 

 In Lithuanian:  https://vilniustech.lt/universitetas/naujienos/varsuvoje-

vyko-vilnius-tech-picasp-projekto-dalyviu-

susitikimas/26671?nid=360018 

  

In English: https://vilniustech.lt/about-university/news/vilnius-tech-

picasp-project-participants-meeting-in-warsaw/73472?nid=360051 

 

http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63265
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63266
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63267
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63268
http://iti4.vgtu.lt/daugvar/Showkrit.aspx?kritid=63269
https://vilniustech.lt/universitetas/naujienos/vilnius-tech-prisides-prie-picasp-projekto-igyvendinimo/26671?nid=331096
https://vilniustech.lt/universitetas/naujienos/vilnius-tech-prisides-prie-picasp-projekto-igyvendinimo/26671?nid=331096
https://vilniustech.lt/about-university/news/vilnius-tech-will-contribute-to-the-implementation-of-the-picasp-project/73472?nid=331098
https://vilniustech.lt/about-university/news/vilnius-tech-will-contribute-to-the-implementation-of-the-picasp-project/73472?nid=331098
https://www.linkedin.com/posts/vilniustech_industry50-enviroment-qualityassurance-activity-6859789038891646976-x-EG
https://www.linkedin.com/posts/vilniustech_industry50-enviroment-qualityassurance-activity-6859789038891646976-x-EG
https://www.linkedin.com/posts/vilniustech_industry50-enviroment-qualityassurance-activity-6859789038891646976-x-EG
https://vilniustech.lt/universitetas/naujienos/varsuvoje-vyko-vilnius-tech-picasp-projekto-dalyviu-susitikimas/26671?nid=360018
https://vilniustech.lt/universitetas/naujienos/varsuvoje-vyko-vilnius-tech-picasp-projekto-dalyviu-susitikimas/26671?nid=360018
https://vilniustech.lt/universitetas/naujienos/varsuvoje-vyko-vilnius-tech-picasp-projekto-dalyviu-susitikimas/26671?nid=360018
https://vilniustech.lt/about-university/news/vilnius-tech-picasp-project-participants-meeting-in-warsaw/73472?nid=360051
https://vilniustech.lt/about-university/news/vilnius-tech-picasp-project-participants-meeting-in-warsaw/73472?nid=360051


 
 

 

During the implementation of the Work Packages, one meeting of the project participants was 

hosted by VilniusTech. This international meeting was conducted as part of the capacity-building 

activity of the PICASP project. VilniusTech put together the meeting programme. The event took 

place on 25-27 September 2023 and included presentations, dissemination activities, and technical 

visits to a selection of tourism sites in Lithuania. During the visit to Lithuania, Italian, Polish, 

Kazakh, Azerbaijani, and Lithuanian scientists and educators (a total of 23 participants from 

abroad, some joined online) learned about state-of-the-art approaches in tourism to maintain good 

practices and opportunities for knowledge transfer. During the meeting, the achievements of all 

project participants and next project activities were presented. Thematic excursions and lectures 

were organised. During the meeting in Vilnius, the participants had a chance to listen to a set of 

lectures on the following topics:  

1. “Tourism Trends: The Latest Opportunities for The Tourism Industry” and 

“Groundbreaking Technologies in Tourism”, by Prof Habil Dr Artūras Kaklauskas, Head 

of the Department of Construction Management and Real Estate; 

2. “Overview of the Lithuanian heritage protection system”, by Lukas Rekevičius, Founding 

Partner at Aketuri Architektai; 

3. “Historical cultural heritage and history of the Jews of Lithuania”, an educational lecture 

by Marius Galadauskas, a private guide; 

4. “Application possibilities of virtual tourism in Lithuania”, by Dr Antanas Ūsas, Lithuanian 

Sports University. 

Various excursions were organized for the participants during the meeting: 

1. A guided tour at the Palace of the Grand Dukes of Lithuania (1.5 hours); 

2. A guided tour at Gediminas Castle Tower; 

3. A guided visit to the National Museum; 

4. A guided walking tour in Vilnius Old Town and Užupis Republic (2.5 hours) 

During the Round Table, the project participants presented their progress towards the project aims. 

Managerial issues were also discussed (needs, expectations, plans, budget, calendar, outcomes).  

Several moments from the meeting in Vilnius are presented below.  

 

 
Figure 6. Prof Habil Dr Artūras Kaklauskas giving the lecture “Groundbreaking Technologies in 

Tourism”. 



 

 
Figure 7. Lukas Rekevičius, Founding Partner at Aketuri Architektai, giving the lecture 

“Overview of the Lithuanian heritage protection system” 

 

 
Figure 8. Group photo of the participants 



 

 
Figure 9. A partner’s presentation  

 

 
Figure 10. A partner’s presentation. 

 



 

 
Figure 11. A partner’s presentation. 

 

 
Figure 12. An excursion at LinkMenų Fabrikas  
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