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General Characteristic of the Dissertation

Topicality of the problem. Economic, political, legal, social, technical and
technological environment makes advanced countries of the world transform
their traditional business to electronic in one or another degree, assign part of
human activities to computer-based decision support systems in decision-making
and use opportunities provided by internet more effectively. Construction is
known as a conservative branch of industry in implementation of new
technologies. It is common that the construction industry is the last to accept
changes brought about by new technologies compared to other industrial
branches. In order to faster solve various legal problems, electronic legal
decision support systems have been created in the world. Practical
implementation of such systems facilitates navigation in the legal system, frees
from additional reading of legal acts, enables analysis of variants of decisions
and selection of the most favourable. Users get the newest and comprehensive
information, can have a quick search and can use classification and information
transfer features.

In order to conclude acceptable and well-thought construction contraction
agreements (hereinafter CCA), effective methodologies for their evaluation and
comparison must be created. Analysis of both technical, organizational and
economic aspects of construction and legal aspects of CCAs is necessary in
order to prepare such methodologies. Management of construction works
includes adjustment of agreements between the client and the contractor.
Preparation of an agreement has great influence on economic success of both
parties and on their behaviour in order to increase their profits and to protect
themselves against possible loss. In order to prepare a proper CCA, it is
necessary to analyse agreement provisions thoroughly considering the
descriptive indicators.

Computer technologies programmed to follow certain defined models
facilitate the work of decision-makers. The most important models are based
on special mathematical methods, which facilitate decision-making and are
adjusted to a specific sphere of decisions.

A web-based decision support system for preparation of CCAs developed
by integrating advanced computer technologies, basic knowledge in the sphere
of construction management, civil law and mathematical methods not only
could facilitate preparation and evaluation of CCAs but also would have many
additional benefits in the process of construction contraction. Therefore,
preparation of a CCA using the newest computer technologies is a relevant
research object in civil engineering sciences.




Object of the research. The research object includes a CCA and a model of
a web-based decision support system developed by integrating basic knowledge
in the sphere of construction management, civil law, mathematical methods and
advanced computer technologies; the model system enables effective
implementation of aims of various parties of a CCA.

Aim _and tasks of the work. The main aim of the dissertation is to develop
a theoretical model of a web-based decision support system for legal
regulation of CCAs, taking in to consideration principles of construction
management, improvement of effectiveness of legal regulation of CCAs,
employing computer technologies, theoretical assumptions related to
development of e-business systems, and etc.

In order to make an effective theoretical model of a web-based decision
support system for legal regulation of CCAs, the following tasks are stated:
e To analyse importance of e-business in improvement of effectiveness of
preparation of CCAs.
e To make a feasibility study of the potential of e-business principles, of
factors determining effectiveness and of decision support measures in
preparation of CCAs.
e To analyse principles of operating decision support systems intended for
construction, law and agreement preparation.
e To prepare several models for evaluation of CCAs and to select the best.
e To analyse the potential of application of currently used multiple criteria
analysis methods in a web-based decision support system for legal regulation
of CCAs and to select the method suitable for evaluation of social indicators
that do not have economic counterparts.
e To prepare separate models or algorithms for implementation of more
complex stages of a decision-making process.
e To determine criteria weights according the results of experts
assessments.
e To make experimental calculations by using the developed hierarchical
model of indicators for CCA evaluation and the selected multiple criteria
evaluation method.
e To develop and describe a theoretical model of a web-based decision
support system for legal regulation of CCAs.

Methodology of research. The methodology applied in evaluation of CCAs is
based on works of Lithuanian and foreign scientists in the sphere of management
of construction processes, decision support theory, modelling of decision support




systems and application of computer technologies and on legal methodology
related to preparation of agreements. Development of the theoretical model of the
decision support system for evaluation of CCAs is related to legal regulation of a
CCA and application of principles of organisation of e-business systems and
results of the analysis of decision support systems intended for construction and
law. The mathematical method for evaluation of CCAs was selected after analysis
of multiple criteria evaluation methods. The algorithm used to determine
provisions (indicators) of a CCA and their significance is based on expert and
statistical methods, on analysis of normative and scientific literature and on
experimental calculations. The dissertation was written considering laws of the
Republic of Lithuania, regulations of the International Federation of Consulting
Engineers, judgements of the Supreme Court of Lithuania, scientific and practical
publications of Lithuanian and foreign authors and scientific and informative
publications of Lithuanian and foreign scientific institutions.

Novelty of the dissertation:
e The importance of e-business in improvement of effectiveness of CCA
preparation was evaluated.
e E-business principles, factors determining effectiveness and possibilities
to apply decision support measures in CCA preparation were evaluated.
e The main operating decision support systems intended for construction,
law and agreement making were analysed and the results were used to
determine potential improvement of the systems.
e Several hierarchical models of indicators of CCA evaluation were
developed; the models were evaluated and the best model was selected.
e Possibilities to apply various multiple criteria evaluation methods in CCA
evaluation were analysed and the most appropriate method of multiple criteria
evaluation was selected.
e Experimental calculations were made to test how the developed
hierarchical model of indicators used for CCA evaluation and the selected
multiple criteria evaluation method suite evaluation of CCAs.
e Determined weights of criteria according to the results of experts
assessments.
e A theoretical model of the decision support system for CCA evaluation
was described. This model implements the integrated approach to CCA
evaluation and preparation.
e  The theoretical model of the decision support system for CCA evaluation
was developed; the model can be used as a basis for development of both
systems for agreement preparation and web-based negotiation systems.




Theoretical and practical results of the dissertation:
e Having analysed the importance of e-business in improvement of CCA
effectiveness, the results can be used to make decisions related to practical
implementation of these measures and in other scientific and research
activities.
e Having evaluated the potential of e-business principles, factors determining
effectiveness and decision support measures in CCA preparation, the findings can be
used to solve practical problems related to selection of such measures when solving
encountered problems and in other scientific research.
e  The results of the analysis of the main existing decision support systems
intended for construction, law and agreement making can be used when
improving the existing systems and developing new.
e Having analysed the potential of multiple criteria evaluation methods, the
findings can be used to select multiple criteria evaluation methods when
solving similar or new problems.
o The provided theoretical model of the decision support system for CCA
evaluation can be applied in practice when actualising web-based systems for
CCA evaluation and used as a basis for similar models.
e Summarised information related to CCA preparation and e-business
integration can be used in integration of other management processes and
computer technologies.
e  The most significant research results, findings and proposals can be useful
in further scientific and practical work related to analysis of the possibilities to
integrate preparation of commercial agreements into e-business.

Approval of dissertation results and application or results. The research
results presented in the dissertation were announced in 8 scientific publications
in Lithuanian and foreign reviewed scientific periodicals and conference papers.
The main aspects of the analysis and propositions of the dissertation were
presented in five international and two national conferences. Part of the material
presented in the work is used for educational purposes (Construction and real
estate agreements, Law of land and real estate) in final theses.

The scope of the scientific work. The dissertation has the following parts:
the introduction, four chapters, conclusions and proposals, the list of literature
and appendices. The dissertation has 145 pages. The structure of dissertation is
shown in Fig 1.
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Fig 1. The structure of the dissertation
CHAPTER 1. Decision Support and E-business

Speaking about the model of the future society and economy, electronic
medium becomes in separable from any part of life; thus the construction sector, as
well as other economic sectors, will be inevitably integrated into the electronic
medium. The it potential in e-systems for legal issue solution constantly changes,
thus the provided features are only partially used usually. However, the potential
of computer technologies increases constantly. E-business principles and global
development trends were analysed in this chapter in order to determine the most
favourable CCA variant for a party. Decision support systems intended for
solution of legal issues were reviewed. E-business systems for construction sector
were analysed and the findings showed how the systems can be improved. Then
the main aim of the scientific research was formulated: to develop a theoretical
model of the decision support system for CCA evaluation.

CHAPTER 2. Development and Analysis of the Model of the CCA
Criteria System

It is especially important to consider a CCA as a system in order to
develop methodologies which help to make multiple criteria evaluation of
CCAs and to compare their variants.

The person who prepares CCAs must be knowledgeable not only in legal



regulation of construction but also in the construction process. The analysis of
CCA contents shows that the smallest element of a CCA as a system is an
agreement provision. The analysis of such agreement enables, depending on the
aim of a research, to devise different models of these systems.

Upon analysis of the laws regulating CCAs and their preparation, three
different models of systems of CCA provisions have been developed. Model based
on their functions (Fig 2) is a handy tool for determination of significance of
agreement provisions. This model is the most suitable when developing
methodology for evaluation of CCAs.
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Fig 2. A model of CCA provisions based their functions
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CHAPTER 3. Decision-making and Selection of a Method for Decision-
making

When deciding which variant of CCAs is the most favourable to a party, a
universal decision support model following the course of human reasoning is
necessary. It was determined several important reasons according which the
Method of Analytic-Hierarchic Process (hereinafter AHP) has been selected.

After classification of the contents of a CCA to distinguish provisions that
influence the smooth construction process, we obtain a model (Fig 3) that is
broadly applicable in CCA preparation.

Calculation methodology of AHP model is rather complex, thus it is
expedient to use computer technologies, for the calculations.
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Fig 3. The model of the web-based decision support system for CCA preparation
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CHAPTER 4. The Theoretical Model of the Decision Support System for
CCA Evaluation

For experimental evaluation of CCAs the application Expert Choice is used.
Using the selected application three specimens of agreements were evaluated.

In order to implement mathematical methods and regulations, applied
algorithms were developed, which also are used in the model of the web-based
decision support system for CCA preparation.

The theoretical model of the web-based decision support system for CCA
preparation developed on the basis of such assumptions.

The provided model of the web-based decision support system for CCA
evaluation is only theoretical. Practical implementation of the model may be
partially different; however, the main principles should remain.

Final Conclusions and Proposals

1. Having analysed the potential of integration of construction industry, legal
sector and computer technologies, the conclusion was made that development
of the decision support system for CCA evaluation can enable more effective
organisation of CCA preparation, facilitate simpler navigation in the legal
system, help to analyse agreements and to select the most favourable.

2. Analysis of e-business principles, of factors determining effectiveness and
of possibilities to apply decision support measures in CCA preparation
showed that their implementation in practice enables parties of CCA
preparation focus on implementation of the aims better.

3. The construction industry is very different from the mass production industry
and this is the reason why construction organisations try to create their own e-
business solutions inside their organisations. The level of integration of
electronic systems for construction business into e-business is very different:
starting with the simplest systems used to introduce a company to extensive
databases or intellectual cooperation systems. Having analysed electronic legal
decision support systems, it must be noted that the process of their development
is very slow and many decision support systems are not used for commercial
purposes. They often are adjusted to solving particular legal issues but are not
intended to reach goals of a certain sphere of industry.

4.  System for CCA preparation must be based on the theoretical model of the web-
based decision support system for legal regulation of CCAs developed
considering the principle of improvement of effectiveness of legal regulation of
CCAs using computer technologies, principles of e-business systems,

12



10.

development trends, global practice in development of decision support systems
and features actualised in existing web-based systems.

Having analysed CCAs and laws regulating their preparation, three different
models of systems of CCA provisions were developed: the model based on
essentiality of provisions, the model based on division of provisions to general
and specific and the model based on functions of provisions. The latter model
is the most handy for multiple criteria evaluation of CCAs.

Having analysed multiple criteria evaluation methods, the method of AHP
was selected, because this method enables to solve the problems which
are difficult to define and which are better solved using human experience
and intuition rather than mathematical methods.

The experimental calculations determined that the developed model and
the selected mathematical method are suitable for CCA evaluation; the
methodology for determination of significance of indicators was offered
and possibilities to interpret results of calculations were reviewed. After
the criteria significance evaluation made individually and by experts
group it was made contracts evaluation. The results of this evaluation is:
first contract’s usefulness 0,449 (individually made evaluation) and 0,409
(evaluation made by experts group), second — 0,349 and 0,359, third —
0,202 and 0,232. It seems that usefulness less vary when the criteria are
evaluated by the group of experts.

General principles of CCA preparation, of development of decision support
systems, of e-business and other principles were used as a basis to develop
models and algorithms for implementation of separate stages of the general
model of the decision support system. Integration of these separate models
and algorithms in a further stage would be a basis for the general model of the
web-based decision support system for CCA evaluation.

An original model of the web-based decision support system for CCA
evaluation was developed. A system developed on the basis of this model
would enable parties of an agreement to implement their aims and needs
more rationally, to make an integrated evaluation of all aspects of
agreement provisions and to reach mutual agreement faster.

One of the main aims of future decision support systems is application of
It to improve productivity of people working in the sphere of information
processing and to solve various problems that are of different level of
integration and structure. Otherwise, people will simply fail to evaluate
available information properly and to make a proper choice due to rapidly
increasing information load.

13



The List of Scientific Publications

In the acknowledged editions:

1.

Trinktiniené, E.; Zavadskas, E.K.; Kaklauskas, A.; Trinktinas, V.
Innovations in construction e-business systems: Improving Materials
Selection. Foundations of Civil and Environmental Engineering, 2004,
Vol 5, p. 47-56. ISSN 1642-9303.

Trink@iniené, E.; Mitkus, S. Models of indicator systems of construction
contraction agreements. Journal of Civil Engineering and Management,
2006, Vol 13, No 4, p. 327-335. ISSN 1392-3730.

Trink@iniené, E.; Zavadskas, E. K.; Kaklauskas, A.; Trinktinas, V. Model of
construction e-business system. In: Material of International Conference
“Modeling and Simulation of Business Systems”, Vilnius, 2003 May 13—
14, p. 359-363. ISBN 9955-09-420-6.

Trinkiiniené, E. Intellectual agents and real estate commerce. In: Material
of International Conference “Modern Building Materials, Structures and
Techniques”, Vilnius 2004 May 19-22, p. 117-119. ISSN 1642-9303.
Trinkiiniené, E.; Zavadskas, E.K.; Kaklauskas, A.; Trink@inas, V.
Innovations in construction business systems: improving materials
selection. In: Material of 9th International Conference “Planning
Instruments in Construction Management”, Poznan-Kolobrzeg, 2003, May
28-31, p. 9.

Trink@iniené, E. Proprietary rights of immovable property. In: Material of
International Conference “Business, Management and Education®.
Vilnius: Technika, 2004, p. 149—158. ISSN 1648-8156. (in Lithuanian).
Trink@iniene, E. The role of intellectual agents in real estate commerce.
Proceedings of 6-th Conference of Lithuanians Young Scientists
“Lithuanian without science - Lithuania without future” (Civil
Engineering). Vilnius: Technika, 2003, p. 88-93. ISBN 9986-05-618-7 (in
Lithuanian).

Trink@iniené, E. Proprietary doctrine and immovable proprietary objects.
Proceedings of 7-th Conference of Lithuanians Young Scientists
“Lithuanian without science - Lithuania without future” (Civil
Engineering). Vilnius: Technika, 2004, p. 69—74. ISBN 9986-05-775-2 (in
Lithuanian).

14



About the author

Eva Trinkiiniené was born in Vilnius, on 4 of March 1977.

First degree in Construction Engineering, Faculty of Civil Engineering,
VGTU, 1999. Master of Science in Management, Faculty of Civil
Engineering, Vilnius Gediminas Technical University, 2001. Master of
Science in Law, Faculty of Law and Management, Lithuanian Law University,
2004. In 2002-2001 assistent at VGTU. In 2002-2006 — PhD student of
VGTU. Eva Trinkiiniené in 2005 was on internship at Aalborg University
(Denmark). At present — Assistant in Construction Economics and Property
Management and Law Departments of VGTU.

STATYBOS RANGOS SUTARCIU VERTINIMO
SPRENDIMU PARAMOS SISTEMA INTERNETE

Darbo _aktualumas. I3sivysCiusiose pasaulio valstybése ekonoming,
politing, teisiné, socialing, techniné ir technologiné aplinka vercia tradicini
versla vienokiu ar kitokiu mastu transformuoti i elektroninj, kai kuriuos
zmogaus veiksmus atlickamus priimant sprendimus, pavesti kompiuterinéms
sprendimy paramos sistemoms, efektyviai iSnaudoti interneto teikiamas
galimybes. Statyba yra zinoma kaip konservatyvi pramonés S$aka naujy
technologijy igyvendinimo atzvilgiu. [prasta, kad statybos pramoné, palyginti
su kitomis pramonés Sakomis, yra paskutiné, kuri priima naujy technologiju
veikiamus pasikeitimus. Sudarant sutartis statybos sektoriuje, menkai
iSnaudojamos informacinés technologijos, todél be reikalo gaiStamas laikas,
kiekvienu atveju vartotojams reikalingos teisinés ir kitokios specialisty
konsultacijos. Siekiant iSspresti ivairias teisines problemas, pasaulyje buvo
sukurtos elektroninés teisiniy klausimy sprendimo paramos sistemos.
Elektronines teisiniy klausimy sprendimo paramos sistemas idiegus i praktika,
galima lengviau orientuotis teisinéje sistemoje, nereikia papildomai skaityti
teisés akty, sudaromos galimybés iSanalizuoti sprendimy variantus bei
pasirinkti sau palankiausia sprendimg, vartotojai gauna naujausia ir i§samig
informacija, gali greitai atlikti paieska, naudotis klasifikavimo ir informacijos
perdavimo galimybémis.

Statybos rangos sutarties sudarymas yra vienas i§ statybos proceso
sudedamyjy daliy. Siekiant sudaryti priimtinas ir gerai apgalvotas statybos
rangos sutartis, reikia sukurti efektyvia statybos rangos sutar¢iy ivertinimo ir
lyginimo metodika. Norint parengti tokia metodika, reikia iSnagrinéti ne tik
statybos techninius, organizacinius, ekonominius, bet ir teisinius statybos
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rangos sutarties aspektus. Statybos darby valdymas apima sutarciy kiirima tarp
uzsakovo ir rangovo. Sutarties kiirimas turi didel¢ ijtaka abieju Saliy
ekonominei sékmei, ju elgesiui méginant didinti savo pelna ir apsisaugoti nuo
galimy nuostoliy. Norint tinkamai sudaryti statybos rangos sutartj, bitina
tinkamai iSnagrinéti sutarti sudarancias salygas, atsizvelgti i jas apibiidinancius
rodiklius. Labai svarbu tinkamai jvertinti tokias statybos rangos sutarties
salygas, kaip rangovo isipareigojimai, teikiamos garantijos, uzsakovo
{sipareigojimai, sutarties nutraukimo ir sustabdymo galimybés ir pan. Sis
etapas siejamas su alternatyvy analize ir tam tikry sprendimy priémimu.
Siekiant lengvinti sprendimus priimanciy zmoniy darbg, naudojamos
kompiuterinés technologijos, veikiancios pagal tam tikrus nustatytus modelius.
Svarbiausiyju modeliy pagrinda sudaro speciallis matematiniai metodai, skirti
sprendimy priémimui lengvinti ir pritaikyti tam tikrai sprendimy sriciai.
Statybos valdymo pagrindy, civilinés teisés, matematiniy metody ir
pazangiy kompiuteriniy technologiju tarpusavio integracijos biidu sukurta
statybos rangos sutartims sudaryti skirta internetiné sprendimy paramos
sistema galéty ne tik lengvinti statybos rangos sutar¢iy sudaryma ir ivertinima,
bet suteikti daugybe su tuo siejamy privalumy statybos rangos proceso metu.
Tai galéty buti: komandinis ar grupinis darbas sprendziant tam tikrus
klausimus, aiskesnis suinteresuoty asmeny tiksly nustatymas, laiko taupymas,
tinkamas isipareigojimy apibrézimas, visavertiSkesnis atsakomybés suvokimas
ir kt. Todél statybos rangos sutarties sudarymas naudojant naujausias
kompiuterines technologijas yra aktualus statybos mokslo tyrimuy objektas.

Tyrimy objektas. Tyrimy objekta sudaro statybos rangos sutartis ir
statybos valdymo pagrindy, civilinés teisés, matematiniy metody ir pazangiy
kompiuteriniy technologijy tarpusavio integracijos biidu kuriamas internetinis
sprendimy paramos sistemos modelis, sudarantis pagrinda skirtingiems
sutarties Saliy tikslams efektyviai igyvendinti.

Darbo _tikslai ir uZdaviniai. Pagrindinis darbo tikslas — sukurti statybos
rangos sutarciy jvertinimo internetinés sprendimy paramos sistemos teorini
modeli, kurio pagrinda sudaro statybos valdymo principai, statybos rangos
sutariy teisinis reglamentavimas taikant kompiuterines technologijas,
ivertinant teorines elektroninio verslo sistemy sudarymo prielaidas, plétros
tendencijas, pasaulyje taikoma sprendimy paramos sistemy kiirimo praktika ir
veikianéiose internetinése sistemose realizuotas galimybes, parenkant
tinkamus daugiatikslius analizés metodus.

Siekiant sudaryti efektyvy statybos rangos sutar¢iy ivertinimo internetinés
sprendimy paramos sistemos teorini modelj, keliami $ie uzdaviniai:
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e iSanalizuoti elektroninio verslo svarba statybos rangos sutar¢iy sudarymo
efektyvumui didinti;

o atlikti elektroninio verslo principy, efektyvuma lemianciy veiksniy,
sprendimy paramos priemoniy taikymo galimybiy analiz¢ sudarant statybos
rangos sutartis;

e iSanalizuoti veikianCiy statybos, teisés ir sutar¢iy sudarymo sprendimy
paramos sistemy veikimo principus;

e sudaryti kelis statybos rangos sutartims jvertinti tinkamus modelius ir
parinkti geriausiaji;

e iSanalizuoti dabar naudojamy daugiatikslés analizés metody taikymo
galimybes statybos rangos sutariy jvertinimo sprendimy paramos
internetinéje sistemoje ir parinkti metoda, kuriuo biity galima jvertinti
ekonominiy ekvivalenty neturin¢ius socialinius rodiklius;

e sudaryti tam tikrus modelius ar algoritmus sudétingesniems sprendimo
priémimo proceso etapams jgyvendinti;

o atlikti eksperty apklausa, siekiant nustatyti rodikliy reik§Sminguma;

o atlikti pavyzdinius skaic¢iavimus taikant sudaryta statybos rangos sutarciy
vertinimo rodikliy hierarchijos modeli ir parinkta daugiatikslio vertinimo
metoda;

e sukurti ir apraSyti statybos rangos sutarciy jvertinimo sprendimy paramos
internetinés sistemos teorinj modelj.

Tyrimy metodika. Statybos rangos sutarCiy jvertinimo metodika pagrista
Lietuvos ir uzsienio Saliy mokslininky darby statybos procesy valdymo,
sprendimy priémimo teorijos, sprendimy paramos sistemy modeliavimo ir
kompiuteriniy technologiju taikymo srityse, bei sutariy sudarymo teisine
metodologija. Statybos rangos sutariy jvertinimo sprendimy paramos
sistemos teorinio modelio kiirimas siejamas su teisiniu statybos rangos
sutarties reglamentavimu, elektroninio verslo sistemy organizavimo principy,
statybos bei teisiniy sprendimy paramos sistemy analizés rezultaty taikymu.
Statybos rangos sutartims jvertinti taikomas matematinis metodas buvo
parinktas atlikus daugiatikslio vertinimo metody analizg. Statybos rangos
sutarties salygu (rodikliy) ir ju reikSmingumo nustatymo algoritmas pagristas
ekspertiniy ir statistiniy metody taikymu, norminés ir mokslinés literatiiros
analize ir atliktais bandomaisiais skai¢iavimais. Rengiant darba, vadovautasi
Lietuvos Respublikos istatymine baze, Tarptautinés inzinieriy konsultanty
federacijos (FIDIC) dokumentais, Lietuvos Auks¢iausiojo Teismo nutartimis,
Lietuvos ir uzsienio autoriy mokslinémis ir praktinémis publikacijomis,
Lietuvos ir uzsienio mokslo institucijy moksliniais ir informaciniais leidiniais.
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Darbo mokslinis naujumas:
o atliktas elektroninio verslo svarbos didinant statybos rangos sutarCiy
sudarymo efektyvuma jvertinimas;
o atliktas elektroninio verslo principy, efektyvuma lemianciy veiksniy ir
sprendimy paramos priemoniy taikymo galimybiy i{vertinimas sudarant
statybos rangos sutartis;
e pagal pagrindiniy veikian¢iy statybos, teisés ir sutar¢iy sudarymo
sprendimy paramos sistemy analizés rezultatus nustatytos S$iy sistemy
tobulinimo galimybés;
e sudaryti trys statybos rangos sutarCiy vertinimo rodikliy hierarchijos
modeliai, atliktas ju jvertinimas ir parinktas geriausiai §iam tikslui tinkantis;
e iSanalizuotos jvairiy daugiatikslio jvertinimo metody taikymo galimybés
statybos rangos sutartims jvertinti, bei parinktas tinkamiausiais daugiatikslio
ivertinimo metodas;
o atlikti bandomieji skaiCiavimai, skirti nustatyti statybos rangos sutarciy
ivertinimui sudaryto rodikliy hierarchijos modelio ir parinkto daugiatikslio
vertinimo metodo realizavimo statybos rangos sutartims vertinti;
e apklausus ekspertus nustatytas rodikliy reikSmingumas;
e pateiktas teorinis statybos rangos sutar¢iy jvertinimo sprendimy paramos
sistemos modelis. Siame modelyje realizuotas kompleksinis poziiiris { statybos
rangos sutarciy jvertinima ir sudaryma;
e sukurtas teorinis statybos rangos sutarCiy jvertinimui sprendimy paramos
sistemos modelis, kuris gali biiti naudojamas ne tik sistemuy, skirty sutartims
sudaryti, bet ir derybinéms internetinéms sistemoms jgyvendinti.

Teoriniai praktiniai darbo rezultatai:
e vadovaujantis elektroninio verslo svarbos didinant statybos rangos
sutar¢iy sudarymo efektyvuma analizés rezultatais galima daryti sprendimus,
siejamus su S$iy priemoniy praktiniu jgyvendinimu, bei panaudoti analizés
rezultatus kitiems moksliniams, tiriamiesiems darbams atlikti;
e atlikto elektroninio verslo principy, efektyvuma lemianciy veiksniy ir
sprendimy paramos priemoniy taikymo galimybiy ivertinimo sudarant statybos
rangos sutartis rezultatai gali blti naudojami praktiniams klausimams,
siejamiems su $iy priemoniy parinkimu iSkilusiems uzdaviniams bei kitiems
moksliniams tyrimams spresti;
e pagal pagrindiniy veikianéiy statybos, teisés ir sutariy sudarymo
sprendimy paramos sistemy analizés rezultatus gali buti tobulinamos
veikianéios sistemos bei kuriamos naujos;

18



e daugiatikslio vertinimo metody taikymo galimybiy analizés rezultatai gali
biiti panaudoti parenkant daugiatikslio vertinimo metodus panaSiems ar
naujiems uzdaviniams spregsti;

e pateiktas teorinis statybos rangos sutar¢iy jvertinimo sprendimy paramos
sistemos modelis gali buti panaudotas praktiSkai realizuojant internetines
statybos rangos sutartims jvertinti skirtas sistemas, atliekant sutar¢iy
ivertinima praktiSkai, bei sudaro pagrinda kitiems panasSiems modeliams
sudaryti;

e apibendrinta informacija, siejama su statybos rangos sutarciy sudarymu ir
elektroninio verslo integracija, gali sudaryti pagrindg kity valdymo procesy ir
kompiuteriniy technologijy tarpusavio integracijai,

e svarbiausi darbo rezultatai, iSvados ir sililymai gali biiti naudingi
tolimesniems moksliniams ir praktiniams darbams, kuriuose sprendziamos
komerciniy sutarc¢iy sudarymo integravimo i elektroninj versla galimybés.

Darbo_aprobavimas ir_rezultaty panaudojimas. Disertacijoje iSdéstyti
tyrimy rezultatai paskelbti 8 publikacijose atspausdintuose Lietuvos ir uzsienio
recenzuojamuose periodiniuose mokslo leidiniuose bei konferencijy
medziagoje. Pagrindiniai darbe nagrinéjami aspektai ir suformuoti teiginiai
pristatyti 5 tarptautinése ir 2 respublikinése konferencijose. Darbe iSdéstyta
medziaga panaudota mokymo procese (Statybos ir nekilnojamojo turto
sutartys, Zemés ir nekilnojamojo turto teis¢), rengiant bakalaury
baigiamuosius darbus.

Darbo _apimtis ir struktiira. Darba sudaro jvadas, keturi skyriai, i§vados ir
pasitlymai, literatiiros Saltiniy saraSas ir priedai. Darbo apimtis 145 puslapiai.
Darbo struktiira pateikta paveiksle.

Pirmajame skyriuje atlikta pasaulyje sukurty teisiniy sprendimy paramos
sistemy apzvalga, nagrinéjami elektroninio verslo organizavimo principai ir
plétros tendencijos, analizuojamos veikiancios statybos elektroninio verslo
sistemos ir dirbtinio intelekto taikymo galimybés. Vadovaujantis gautais
tyrimy rezultatais, nustatomi darbo tikslai ir uzdaviniai.

Antrajame skyriuje atliekama statybos rangos sutar¢iy struktiiros analizé,
nagrinéjama statybos rangos sutarties salygu sistema, nustatomos statybos
rangos sutarties salygos, kurios gali biti vertinamos kaip statybos rangos
sutar¢iy vertinimo rodikliai, sudaromi statybos rangos sutariy vertinimo
rodikliy hierarchijos modeliai. Parinkta statybos rangos sutarties ivertinimo
rodikliy hierarchijos struktiiriné schema, kuria vadovaujantis turéty buti
sudaromos, tikrinamos ir derinamos statybos rangos sutartys.
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TreCiajame skyriuje nagrinéjamos matematiniy metody taikymo
galimybés sprendimy priémimo procese, ivertinamos Siy metody taikymo
galimybés statybos rangos sutarCiy salygoms jvertinti. Vadovaujantis tyrimy
metu gautais rezultatais, parenkamas matematinis metodas daugiatiksliam
statybos rangos sutar¢iy naudingumui ivertinti.

IVADAS
Darbo aktualumas, tyrimy objektas.
tikslai ir uzdaviniai, tyrimy metodika

II SKYRIUS

LY »| Statybos rangos sutarties
Sprendimy parama ir elektroninis rodilliy sist emos modelio
TS ktirimas ir analizé

A 4 i
IV SKYRIUS I SKYRIUS
Teorinis statybos rangos Sprendimy priemimas ir
sutarciy spreildinu[ pf-u‘mnos < Spl"_?lld_illlll priemimo metodo
sistemos modelis parinkimas

A 4

BENDROSIOS ISVADOS

Disertacinio darbo struktiira

Ketvirtajame skyriuje atliekami bandomieji skaiCiavimai, skirti sudaryto
statybos rangos sutarties vertinimo rodikliy hierarchijos modelio ir parinkto
daugiatikslio metodo tinkamumo  praktiniam naudojimui  {jvertinti.
Vadovaujantis bandomyjy skai¢iavimy rezultatais ir ankstesniuose skyriuose
atliktos analizés rezultatais, pateikiama teorinio statybos rangos sutarciy
ivertinimo sprendimy paramos sistemos modelio architektiira, jo sudarymo
prielaidos ir pagrindiniai veikimo principai.

Galutinés darbo iSvados ir sitilymai:

1. Atlikta statybos pramonés bei teisés sektoriaus ir kompiuteriniy
technologijy tarpusavio integracijos galimybiy analizé rodo, kad statybos
rangos sutarCiy jvertinimo sprendimy paramos sistemos sukiirimas padés
efektyviau sudaryti statybos rangos sutartis, lengviau orientuotis teisin¢je
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sistemoje, iSanalizuoti sutariy variantus bei pasirinkti palankiausig
varianta. Dél to geréja darbo efektyvumas, sudaromos galimybés geriau
ivertinti sutarties salygas ir taip iSvengti galimy rangovo ir uzsakovo
gincy.

Nustatyta, kad igyvendinus elektroninio verslo principy efektyvuma
lemianciy veiksniy, sprendimy paramos priemoniy taikymo galimybes,
sudarant statybos rangos sutartis, sutarciy Salys gali geriau telkti démesi i
kity siekiamy tiksly jgyvendinima: geriau iSnaudoti $iy priemoniy
teikiamas galimybes ieSkoti naujy rinky, sukurti naujus pardavimo
kanalus, siekti buti kuo ar¢iau uzsakowvy ir verslo partneriy, automatizuoti
verslo operacijas ir informacijos mainus.

Nustatyta, kad statybos pramoné ganétinai Iétai perima e-verslo
technologijas, todél Siame versle daug kas priklauso nuo e-verslo
sprendimy, skirty biitent statybos pramonei. Atlikta analizé rodo, kad
elektroniniy teisiniy sprendimy paramos sistemy kiirimo procesas yra
labai létas ir dauguma sprendimy paramos sistemy néra naudojamos
komerciniams tikslams, jos dazniausiai biina pritaikytos tam tikriems
teisiniams klausimams spresti, bet néra skirtos tam tikros pramonés
srities tikslams jgyvendinti. Todél statybos rangos sutariy vertinimo
sprendimy paramos sistemos internete igyvendinimas yra svarbus ne tik
moksline, bet ir praktine prasme.

Nustatyta, kad SiuolaikiSkos ir efektyvios internetinés statybos sutaréiy
sudarymo sprendimy paramos sistemos pagrinda turi sudaryti statybos
rangos sutarCiy teisinio reglamentavimo internetinés sprendimy paramos
sistemos teorinis modelis, sukurtas vadovaujantis statybos rangos
sutarciy teisinio reglamentavimo efektyvumo didinimo principais, taikant
kompiuterines technologijas, ivertinant teorines elektroninio verslo
sistemy sudarymo prielaidas, plétros tendencijas, pasaulyje taikoma
sprendimy paramos sistemy ktirimo praktika ir veikianc¢iose internetinése
sistemose realizuotas galimybes.

Sitiloma, kuriant statybos rangos sutarCiy daugiatikslio {vertinimo
metodika, taikyti statybos rangos sutarties salygy modeli, pagrista salygu
atlickamomis funkcijomis. Sis modelis parinktas atlikus statybos rangos
sutaréiy ir ju sudaryma reglamentuojanéios istatyminés bazés analizg, kai
buvo sudaryti trys skirtingi statybos rangos sutariy salygy sistemy
modeliai: salygy esmingumu pagristas modelis, modelis, pagristas salygu
skirstymu { bendrasias ir specialiasias, ir modelis, pagristas salygu
atlickamomis funkcijomis. Pastaruoju modeliu patogu nustatyti sutarties
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10.

salygu reik§Sminguma. Jis sudaro pagrinda kuriant teising statybos rangos
sutar¢iy sudarymo interneting sprendimy paramos sistema.

Atlikus daugiatikslio vertinimo metody analizg, buvo pasirinktas
analitinio hierarchinio proceso metodas, nes $iuo metodu galima iSsprgsti
sunkiai apibréziamus uzdavinius, kuriems spresti geriau tinka zmogaus
patirtis ir intuicija, nei matematiniai metodai, taip pat $is metodas
geriausiai tinka hierarchinei struktiirai. Taikant §i metoda gauti
fvertinimo rezultatai lengvai interpretuojami ir leidzia motyvuotai
pasirinkti palankiausia sutarties varianta.

Nustatyta, kad, atlikus bandomuosius skai¢iavimus ir jvertinus sudarytos
statybos rangos sutariy vertinimo rodikliy hierarchijos modelio ir
parinkto daugiatikslio vertinimo matematinio metodo taikymo galimybes,
jie yra tinkami statybos rangos sutartims vertinti. Eksperty apklausos
btdu nustatytas rodikliy reikSmingumas ir pateikta skai¢iavimy rezultaty
interpretavimo galimybiy apZzvalga. Atlikus skai¢iavimus vadovaujantis
individualiai ir eksperty apklausos biidu gautais rodikliy reikSmingumais
sutar¢iy prioritetiSkumas nepasikeité (pirmos sutarties naudingumas
balais atitinkamai 0,449 ir 0,409, antros — 0,349 ir 0,359, treCiosios —
0,202 ir 0,232) taciau ekspertiniu biidu nustacius rodikliy reik§minguma
ir atlikus skai¢iavimus gaunamas mazesnis naudingumo skirtumas.
Sudaryti modeliai ir algoritmai skirti bendrojo sprendimy paramos
sistemos modelio tam tikriems etapams jgyvendinti. Modeliy pagrindg
sudaro bendrieji statybos rangos sutaré¢iy sudarymo, sprendimy paramos
sistemy sudarymo, elektroninio verslo ir kiti principai. Siy modeliy ir
algoritmy susiejimas tolimesniame etape sudaro bendrojo statybos rangos
sutar¢iy vertinimo internetinés sprendimy paramos sistemos modelio
pagrinda.

Sukurtas originalus statybos rangos sutarCiy ivertinimo internetinés
sprendimy paramos sistemos modelis, vadovaujantis atlikta {vairiy
pasaulio Saliy mokslininky sukurty informaciniy, ekspertiniy ir
sprendimy paramos sistemy, naudojamy statyboje bei teiséje, analize,
disertaciniame darbe apraSytais pagrindiniais principais ir daugiatikslés
analizés metodais. Sukiirus §iuo modeliu pagrista realiai veikiancia
sistema, sutarties Salys galés racionaliau igyvendinti savo tikslus ir
poreikius, visapusiskai ir kompleksiskai jvertinti sutarties turinio sglygas
ir greic¢iau pasiekti abipusj susitarima.

Nustatyta, kad ateities sprendimy paramos sistemy vienas i§ pagrindiniy
tiksly yra informaciniy technologijy taikymas didinant informacijos
apdorojimo srities darbuotojy produktyvuma ,,informacijos amziuje,
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sprendziant jvairius klausimus, kurie skiriasi savo kompleksiskumu ir
struktiira. Todél naujai kuriamoms ir tobulinamos sprendimy paramos
sistemoms reikia kelti tokius uzdavinius: integracijos didinimas
(vartotoju rato didinimas, techniniy priemoniy taikymo galimybiy
didinimas), informacijos pateikimo formy tobulinimas (tekstas, lentelés,
grafikai, planai, diagramos ir naujy pateikimo formy paieska),
daugiakalbiSkumas, susiejanciosios funkcijos (bendravimo galimybiy
didinimas, bendravimo ir informacijos keitimosi standarty sudarymas),
dokumenty prieinamumo didinimas (paieskos galimybés, hipertekstas,
multimedija), virtualios realybés galimybés, iSsamesnis elektroninio
paraso galimybiy igyvendinimas.
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