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OF MULTIPLE-CRITERIA DECISION ANALYSIS 
 
The process of supporting the acceptance of managerial decisions at the stage of acquiring rights to a computer 

program based on multi-criteria analysis methods is considered. The methods of legal protection of a computer 
program are investigated: as a literary work, invention and a sign for goods and services. We characterized forms of 
legal protection of a computer program according to the criteria: the size of legal protection; conditions for acquiring 
rights; complexity of expertise; expenses incurred in acquiring intellectual property rights; the duration of property 
rights protection. On the basis of the developed intensity scale, the priorities of protection methods according to each 
criterion were evaluated. The diagram of priorities of protection methods by the analytic networks process and analytic 
hierarchy process has been constructed. 
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Introduction. In the era of knowledge economy, the basis for the development of society are non-

material resources, in particular, the results of creative intellectual activity of a person, which are 
transformed into objects of intellectual property rights. In accordance with the definition given by the World 
Intellectual Property Organization, intellectual property refers to creations of the mind, such as inventions; 
literary and artistic works; designs; and symbols, names and images used in commerce [1]. Each of the 
intellectual property objects has its own life cycle, which traditionally consists of the following steps: 
creation, acquisition of rights, commercialization, protection of rights and utilization [2]. At each stage of 
the life cycle of an intellectual property object, the rights owner faces with the necessity of making 
managerial decisions regarding to the appropriate form of legal protection, the choice of usage method, 
etc. As the processes of informatization and computerization penetrate all spheres of human activity, the 
issue of making managerial decisions regarding to the protection of such objects of intellectual property 
as computer programs, websites, databases is extremely relevant. 

Analysis of recent researches and publications. Problems of making managerial decisions in the 
field of intellectual property are discussed in many scientific papers. For example, in M.V. Paladii’s article 
[3] the principles of the formation of managerial decisions in the field of intellectual property are explored: 
purposefulness, functional compliance, timeliness of decision, reality of action, finality, sustainability, 
systematicity, implementation, regularization of decisions. 

Work of S.R. Vodorzezova [4] is devoted to the analysis of the state of the legal mechanism for the 
rights protection to such information products as computer programs and databases. It is noted that a 
computer program may be protected as an object of copyright, invention and industrial pattern. 

In D. Zhuvanov’s, E. Stognii’s [5] article the analysis of the advantages and disadvantages of the 
patent and copyright law forms of computer program protection and the ways of improving the system of 
its protection are offered. 

The issues of improving the legal protection of a computer program in the conditions of the dynamic 
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development of IT market are considered in the article by N.V. Filyk, G.V. Omelchenko [6]. The authors 
investigate the peculiarities of the legal protection of computer programs by the norms of copyright and 
the possibility of protecting individual elements of computer software by the rules of patent law. 

Thesis research by S.A. Petrenko [7] is devoted to the improvement of legal protection mechanism of 
a computer program, which is considered as a sophisticated complex object of intellectual property rights. 
This complexity in its turn involves the application of the norms of copyright and industrial property rights 
in the legal protection process of certain elements of the computer program, as well as the existence of 
an accelerated procedure for obtaining legal protection on a computer program similar to that applicable 
to industrial patterns and utility models. 

In K.V. Efremova’s work [8] the advantages and disadvantages of computer program protection within 
the size of copyright, as well as the peculiarities of the patenting of the program algorithm as a process 
and the registration of a computer program as a trademark were explored. 

Problems of legal protection of computer programs are also widely researched in foreign publications. 
For instance, in paper of A. Story [9], which is devoted to the relevance and impact of intellectual property 
rights on new technologies and software development, the computer program is represented by the object 
of copyright protection, patent law and commercial secrets. 

R.M. Ballardini’s book [10] provides a thorough analysis of copyright and patent law enforcement 
issues in Europe and America. 

In papers of S.A. Shaikh, B.R. Londhe [11] it is noted that the software has a "hybrid nature", because 
it is divided into different categories, depending on its complexity, applicability, implementation. In 
connection with this, there is an opportunity to choose the method of legal protection of a software product: 
as an object of copyright, patent law and commercial secrets. 

The necessity of ensuring the comprehensive legal protection of a computer program by means of 
patent and copyright is substantiated in the work of O. Borovskaya, S.L. Yermakovich, etc. [12]. The 
authors note that patent protection should not exclude, but complement the protection of computer 
software by copyright. Such combination will allow us to create a system that provides an effective and 
complete protection of the interests of software developers. 

Characteristics of analytic hierarchy process and analytic network process, as well as examples of 
their application, are given in T.L. Saati’s work [13]. These methods are a powerful system analysis tool 
and allow receiving support for a weighted decision taking into account factors essential for a particular 
case. In T.L. Saati’s paper [14] the approach to relative measurements based on the main own vector of 
the matrix of pair comparisons was considered, as well as a list of scientific and practical problems were 
solved using analytic hierarchy process. 

Selection of outstanding issues. Mentioned scientific works do not propose methods that would 
allow to systematize and increase the validity of the process of decision supporting of managerial decisions 
regarding the appropriate form of legal protection of intellectual property objects. 

The aim of this article is to solve the model task of making managerial decisions at the stage of the 
acquisition of a computer program rights based on multiple-criteria decision analysis. 

Main material. The foreign experience of legal protection of computer programs testifies to the 
application of different approaches. For instance, in the USA, at the legislative level since 1980, computer 
programs have been included in copyright objects. USA’s following example was imitated by the most 
industrialized countries: Australia – 1984, France, United Kingdom, Japan – 1985, China – 1990. 

At the same time, in the United States, in practice, the most liberal system of patent protection of 
decisions related to computer programs, which exists in parallel with the granting of protection under the 
copyright, is currently used. 

In Europe, programming-related inventions involving algorithms are patented only if they result in a 
technical result. It is believed that a computer program has a technical character, if it is a source of 
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technical influence when working on a computer [12]. 
As you know, computer programs in Ukraine are protected by copyright as literary works, that is, the 

protection is subject to the program code. The Law of Ukraine "On Copyright and Related Rights" [9] 
defines a computer program as a set of instructions presented in the form of numbers, words, codes, 
schemes, signs, or in any other form that can read the computer, and which brings it into effect in order to 
achieve the desired goal or result. 

Copyright is distributed to all types of computer programs. These can be corporate information systems, 
Internet clients, database management systems, security tools, text and image editors, video games, drivers for 
a variety of devices, etc. It can be both applications and operating systems, as well as software systems. The 
program can be embedded in the processor itself of any technical device. The size of the program, the number 
of programming languages used, files or lines of the code does not matter to the copyright. 

The second way to implement the legal protection of a computer program is the use of the patent 
system. This became possible due to the fact that in the latest edition of the Law of Ukraine "On Protection 
of Rights to Inventions and Utility Models" [16] the computer program was removed from the list of objects 
that are not provided with legal protection as inventions and utility models. In this case, the object of legal 
protection will no longer be the code of the program, and the algorithm on which it is based, that is, the 
way to solve the problem. 

In addition to the patent and copyrighted forms of computer program protection, it is possible to register 
the program name as a sign for goods and services (trademark). In accordance with the Law of Ukraine 
"On the Protection of Rights to Trademarks for Goods and Services" [17], the sign is the notation by which 
the goods and services of some people are different from the goods and services of other people. 

Thus, there are three real and effective ways of protecting the software today, as shown in Figure 1. 
 

 
 

Figure 1 – Options for legal protection of a computer program 
 

Deciding on the appropriate form of legal protection of a computer program should be based on an 
analysis of the advantages and disadvantages of each form, as well as the goals and capabilities of the 
enterprise in which it will be used. 

For decision support tasks, which need to take into account a number of factors, it is expedient to 
apply methods of multi-criteria analysis. However, before choosing a particular method it is necessary to 
investigate the structure of the problem (system problem), that is to distinguish the following elements: 
goals, criteria, alternatives, variants of external conditions. 

Choosing the right form of legal protection for a computer program is a strategic decision at the stage 
of acquiring rights and may include several goals. On the one hand, it is the choice of a security document 
for obtaining exclusive rights to a computer program (Goal 1), on the other hand, the choice of a security 
document for the further commercialization of the computer program (Goal 2). 

Based on analysis of possible options for legal protection of a computer program, the following criteria 
for their evaluation are set: the size of legal protection (Cr1); conditions for acquiring rights (Cr2); 
complexity of expertise (Cr3); expenses when acquiring copyrights (Cr4); the duration of the protection of 
property rights (Cr5). 

Computer program 

Code Algorithm Name 

Copyright (literary work) Patent law (task solving method) Trademark (name of the program) 
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Consider the description of the forms of legal protection of the computer program according to these 
criteria. 

1. Copyright: 
1.1. The size of legal protection: the form of the embodiment of the idea is subject to protection - the 

code as a literary work. 
1.2. Conditions of acquiring rights: creative character, the presence of an objective form. 
1.3. Complexity of expertise: registration is not a mandatory procedure; during examination of the 

application, the State Service does not conduct an examination of the work and does not establish the 
occurrence of authorship; consideration of the application, the decision on registration and issuance of the 
certificate is made in the term up to 2 months from the date of filing the application. 

1.4. Expenses during the acquisition of intellectual property rights: 
 preparation of state registration of copyright for legal entities – 161,50 UAH; 
 registration of work copyright registration certificate from legal entities – 25,50 UAH. 
1.5. The duration of the property rights protection: from the day the work was created, the entire life of 

the author and 70 years after his death. 
2. Patent law: 
2.1.  Size of legal protection: the protection is subject to the essence of a computer program - an 

algorithm as a way to solve the problem. 
2.2. Conditions of acquiring rights: novelty, inventive level, industrial suitability (invention); novelty, 

industrial suitability (utility model). 
2.3. The complexity of the examination: the examination of the application consists of a preliminary 

examination, a formal examination, and, at the request for a patent for an invention, a qualification 
examination (in practice, the examination on the application for an invention lasts from 15 months, the 
term for obtaining a patent for an invention - 24-30 months, examination on the application the utility model 
lasts about 1,5 months, the term for obtaining such patent for a utility model is more than 6 months). 

2.4. Costs incurred in acquiring intellectual property rights: 
 submission of an application (utility model), the formula of which contains no more than three items 

- 800 UAH; 
 conducting a qualification examination of an application for an invention whose formula has one 

independent item - 3,000 UAH; 
 additionally, for each independent item of the claims of more than one - 3,000 UAH; 
 publication on granting of a patent for an invention (utility model) - 200 UAH; 
  additionally, for each sheet in excess of 15 sheets of the description, drawings and claims (utility 

model) and abstract (total) contained in the application - 10 UAH; 
  annual fee for maintaining the patent for an invention for each year of the patent's operation from 

the date of filing the application - 300-3800 UAH; for a utility model - from 300 to 2,100 UAH; 
 the fee for issuing a patent for an invention (utility model) - 17 UAH. 
2.5. Duration of property rights protection: 20 years from the date of filing an application (invention); 10 

years from the filing date (utility model). 
3. The right to commercial designation: 
3.1. Size of legal protection: letters, numbers and other marks or words that are the name of the 

program are protected. 
3.2. Terms of acquiring rights: legal protection is given to a sign that does not contradict public order, 

the principles of humanity, morals, etc. 
3.3. Complexity of expertise: examination consists of formal and qualification examinations (lasts about 

1,5-2 years). 
3.4. Costs incurred in acquiring intellectual property rights: 
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 filing an application for a single applicant - 1000 UAH; 
 additional for each class of the International Classification of Goods and Services over one, the 

number of which is indicated in the application - 1000 UAH; 
 publication on the issue of a certificate for a sign for goods and services in black and white for 

each class - 150 UAH; 
 state duty for issuing a certificate for a sign for goods and services - 85 UAH. 
3.5. Duration of  property rights protection: 10 years from the date of filing an application with the 

possibility of renewal every 10 years. 
Note that these forms can be combined, for example, to get the right both for the algorithm and the 

name of the program. Therefore, as alternatives, we consider both classical forms and their combinations 
(Table 1). 

 
Table 1 – Options for legal protection of a computer program 

 
№ Full name of alternative Abbreviation  
А1 Certificate of work copyright registration CCR 
А2 Certificate of a sign for goods and services SGS 
А3 Patent for invention Patent 
А4 Certificate of work copyright registration + Certificate of a sign for goods and services CCR + SGS 
А5 Patent for invention + Certificate of a sign for goods and services Patent + SGS 
А6 Patent for invention + Certificate of work copyright registration Patent + CCR 
А7 Patent for invention + Certificate of work copyright registration + Certificate of a sign for 

goods and services 
Patent + CCR + SGS 

 
Thus, the structure of the problem under study is as follows (Fig. 2). 
It is decided to add feedback to take into account the impact of the criteria on each other as well as 

on the goals. To solve system problems containing horizontal connections and feedbacks, the analytic 
network process is used.  
 

 
 

Figure 2 – Graph of the problem 
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The analytic network process (ANP) is a further development of the analytic hierarchy process (AHP) 
developed by T.L. Saati [9, 10]. AHP is an integral part of ANP's individual case. The analytic network 
process makes it possible to investigate the influences in general hierarchies, as well as network structures 
of problems [9, 10]. The numerical model in ANP is a supermatrix [10] – a matrix that shows numerically 
the mutual influence of elements in a network or in a hierarchy (Table 2). 

 
Table 2 – Matrix representation of the problem structure, supermatrix 

 
  Goals Criteria Alternatives 

W  = 
Goals W11 W12 W13 

Criteria W21 W22 W23 
Alternatives W31 W32 W33 

 
Elements Wij in supermatrix W are named blocks, which are matrixes that reflect influence of i-th 

component of W  matrix on j-th component.  
The solution of the ANP task is the boundary supermatrix, and its elements are quantitative relative 

estimates of the impact of one element of the network on another in the scale of relations [10]. To obtain 
boundary supermatrix, it must be reduced to integer degrees, that is, to consistently multiply on itself. This 
is possible because supermatrix is square. 

In AHP/ANP, for the evaluation of the influence of a system element, the matrices of paired comparisons or 
the intensity scale [9] are used, therefore these methods simultaneously both relate to descriptive and normative 
measurement theory. Conducting pair comparisons corresponds to a descriptive approach. Normative approach 
is shown in the use of expert judgments to create a scale of intensity (linguistic standards), which can be used 
for a separate assessment of options one by one. The latter approach is known as absolute measurement. This 
is the approach chosen for the convenience and visibility of the decision support process for this task. 

Based on structure of the task, it is necessary to calculate the output of the original supermatrix W12, 
W21, W22, W32. First, fill these blocks with the use of scale of intensity, then we will calculate the output and 
marginal supramatrix using the web application of “DSS Nootron" [18]. 

We developed the general scale of the intensities for blocks analysis W12, W21, W22  that is shown in 
the table 3. 

 
Table 3 – Scale of intensities (1) 

 
Intensity Priority 

Very high 0.480 
High 0.240 
Medium 0.160 
Low 0.120 

 
We developed a common scale of intensity for analysis of W32 block (connection "Criteria" -> 

"Alternatives"), that is shown in the table 4. 
 

Table 4 – Scale of intensities (2) 
 

Intensity Priority 
Very high 0.346 
High 0.202 
Moderately high 0.148 
Above medium 0.118 
Medium 0.100 
Low 0.086 

 
These scales (Table 3, 4) were obtained using Zipf - Pareto law with the ratio of the first and last 

element of the scale - 4 (as in the classical ratio – 0,8/0,2). 
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Evaluation of the importance of the criteria relative to the goals to the scale of intensities 1 (Table 3), 
i.e. the connection "Goals" -> "Criteria" or block W12 the output supermatrix is shown in the table 5.  

 
Table 5 – Connection "Goals" -> "Criteria", block W12 

 

Control components 
Comparable components 

Cr1 Cr2 Cr3 Cr4 Cr5 
Goal 1 choice a form of protection for obtaining exclusive 

rights to a computer program Very high Medium High High Low 

Goal 2 the choice of the form of protection for the further 
commercialization of the computer program High Low High High Low 

 
Here, "Control Components" are the components for which comparison is performed. 
The result of feedback analysis "Criteria" -> "Goals" is given in Table 6.  
 

Table 6 – Connection “Criteria” -> “Goals”, block W21 
 

Comparable components 
Control criteria 

MAX МІN МІN МІN MAX 
Cr1 Cr2 Cr3 Cr4 Cr5 

Goal 1 choice a form of protection for obtaining 
exclusive rights to a computer program Very high High High Low Medium 

Goal 2 choice of the form of protection for the further 
commercialization of the computer program Low Medium High Very high High 

 
The marks "MAX" and "MIN" correspond to the condition of calculating the priorities according to the 

criterion, respectively: "the more, the better" and "the smaller, the better". 
The following table 7 evaluates the impact of the criteria one on another, which corresponds to the 

block W22. Here the criteria in rows were evaluated by the level of influence on the criteria in the columns. 
 

Table 7 – Connection “Criteria” -> “Criteria”, block W22 
 

Comparable components Control criteria 
Cr1 Cr2 Cr3 Cr4 Cr5 

Cr1 The size of legal protection - Medium High High Low 
Cr2 Conditions of acquiring rights Medium - High High Medium 
Cr3 Complexity of expertise Medium Medium - High Medium 
Cr4 Expenses during the acquisition of copyrights Medium Medium High - Medium 
Cr5 Duration of property rights protection Low Low Medium Medium - 

 
Estimation of the alternatives priorities for each criterion on the scale of intensities 2 (Table 4), block 

W32 the output supermatrix is shown in the table 8.  
 

Table 8 – Connection “Criteria”-> “Alternatives”, block W32 

 

Comparable components 
Control criteria 

MAX МІN МІN МІN MAX 
Cr1 Cr2 Cr3 Cr4 Cr5 

А1 CCR Low Low Low Low Very high 
А2 SGS Medium Medium Medium Medium Above medium 
А3 Patent Moderately high Moderately high Moderately high Moderately high Medium 
А4 CCR + SGS Above medium Above medium Above medium Above medium High 
А5 Patent + SGS High High High High Medium 
А6 Patent + CCR Moderately high Moderately high Moderately high Moderately high Moderately high 
А7 Patent + CCR + SGS Very high Very high Very high Very high High 
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With the use of DSS Nootron [18], the output (Table 9) and boundary supermatrixes (Table 10) are 
calculated, as well as the global priorities of the alternatives. 

 
Table 9 – Output supermatrix  

 
Nod Goal1 Goal2 Cr1 Cr2 Cr3 Cr4 Cr5 А1 А2 А3 А4 А5 А6 А7 

Goal1 0 0 0,800 0,400 0,500 0,800 0,400 0 0 0 0 0 0 0 
Goal2 0 0 0,200 0,600 0,500 0,200 0,600 0 0 0 0 0 0 0 
Cr1 0,387 0,250 0 0,266 0,273 0,273 0,200 0 0 0 0 0 0 0 
Cr2 0,129 0,125 0,266 0 0,273 0,273 0,266 0 0 0 0 0 0 0 
Cr3 0,194 0,250 0,267 0,267 0 0,273 0,267 0 0 0 0 0 0 0 
Cr4 0,194 0,250 0,267 0,267 0,273 0 0,267 0 0 0 0 0 0 0 
Cr5 0,096 0,125 0,200 0,200 0,181 0,181 0 0 0 0 0 0 0 0 
А1 0 0 0,075 0,227 0,227 0,227 0,285 1 0 0 0 0 0 0 
А2 0 0 0,087 0,194 0,194 0,194 0,097 0 1 0 0 0 0 0 
А3 0 0 0,129 0,131 0,131 0,131 0,082 0 0 1 0 0 0 0 
А4 0 0 0,103 0,165 0,165 0,165 0,166 0 0 0 1 0 0 0 
А5 0 0 0,176 0,096 0,096 0,096 0,082 0 0 0 0 1 0 0 
A6 0 0 0,129 0,131 0,131 0,131 0,122 0 0 0 0 0 1 0 
A7 0 0 0,301 0,056 0,056 0,056 0,166 0 0 0 0 0 0 1 

 
Table 10 – Boundary supermatrix 

 
Nod Goal1 Goal2 Cr1 Cr2 Cr3 Cr4 Cr5 А1 А2 А3 А4 А5 А6 А7 

Goal1 0,006 0,006 0,007 0,005 0,006 0,007 0,005 0 0 0 0 0 0 0 
Goal2 0,004 0,004 0,003 0,005 0,004 0,003 0,005 0 0 0 0 0 0 0 
Cr1 0,009 0,008 0,005 0,005 0,005 0,006 0,005 0 0 0 0 0 0 0 
Cr2 0,005 0,005 0,004 0,003 0,004 0,004 0,004 0 0 0 0 0 0 0 
Cr3 0,006 0,007 0,004 0,004 0,004 0,004 0,004 0 0 0 0 0 0 0 
Cr4 0,006 0,007 0,004 0,004 0,004 0,004 0,004 0 0 0 0 0 0 0 
Cr5 0,004 0,004 0,003 0,003 0,003 0,003 0,002 0 0 0 0 0 0 0 
А1 0,181 0,188 0,152 0,199 0,199 0,198 0,218 1 0 0 0 0 0 0 
А2 0,144 0,147 0,128 0,161 0,161 0,161 0,131 0 1 0 0 0 0 0 
А3 0,119 0,119 0,122 0,122 0,122 0,122 0,107 0 0 1 0 0 0 0 
А4 0,141 0,143 0,130 0,150 0,149 0,149 0,150 0 0 0 1 0 0 0 
А5 0,114 0,110 0,131 0,106 0,106 0,106 0,101 0 0 0 0 1 0 0 
A6 0,124 0,124 0,125 0,126 0,126 0,126 0,123 0 0 0 0 0 1 0 
A7 0,138 0,128 0,183 0,106 0,107 0,107 0,139 0 0 0 0 0 0 1 

 
The obtained values in block W31 is a solution of the problem by analytic network process. The 

generalized result for this block, and the priorities are calculated separately for each goal by the analytic 
hierarchy process, are given in table. 11.  

 
Table 11 – Priorities for alternatives by AHP and ANP 

 

Alternatives 
AHP 

ANP 
Goal 1 Goal 2 

А1 CCR 0,174 0,196 0,192 
А2 SGS 0,143 0,155 0,152 
А3 Patent 0,126 0,124 0,124 
А4 CCR + SGS 0,141 0,150 0,148 
А5 Patent + SGS 0,126 0,114 0,117 
A6 Patent + CCR 0,129 0,129 0,129 
A7 Patent + CCR + SGS 0,161 0,131 0,138 
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The relative priorities of the alternatives are illustrated in the diagram in Fig. 3. Here, the global priority 
of a better alternative is 100%. 

 

 
Figure 3 – Diagram of priorities alternatives by AHP and ANP 

 
As a result of the analysis for both goals by the AHP/ANP methods the best alternative, a variant of 

the legal protection of a computer program was a registration copyright certificate to a work. Although this 
option has a low rating for an important criterion, size of legal protection (Cr1), - it received high marks for 
others, which put him in first place. 

It is also necessary to pay attention to the complex alternative - Patent + CCR + SGS (Patent for invention 
+ Certificate of work registration copyright + Certificate of a sign for goods and services). It is the second goal 
for obtaining exclusive copyrights and is better on criterion Cr1, but because of low ratings on the criteria related 
to the complexity of obtaining this version of the protection document, ranked fourth by the ANP. 

The obtained result does not contradict with the reality, because at the legislative level, copyright is 
the main form of legal protection of a computer program. Note that the solved problem is a model, and the 
result may vary depending on the evaluation of the criteria and priorities of alternatives. 

Conclusions and prospects for further developments. Based on the analysis of methods of legal 
protection of computer programs, we identified the goals, criteria and alternatives that are important at the stage 
of acquiring rights to a computer program. A graph has been constructed for these elements and based on this, 
appropriate, multi-criteria methods have been selected - AHP / ANP. Based on the developed scale of intensity 
the estimation of the priorities of the components of the set system task was conducted. We made the priorities 
diagram for protection methods, obtained by analytic network process and analytic hierarchy process; the 
analysis of the received results was carried out. 

The proposed methodology allowed to systematize the decision support process and can be used in 
the management of the object life cycle of intellectual property rights. The use of the DSS NooTron during 
multi-criteria analysis ensured the efficiency of the process. 

The continuation of research in this area is the development of a decision support model of managerial 
decisions at various stages of the object life cycle of intellectual property rights. 
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