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Purpose. To develop the methods of creating new knowledge to increase the quantity of innovative goods and ser-
vices which will be competitive on the world market through the use of patent information in the terms of modern in-
formation society. To describe the main characteristics and challenges of modern information society. 

Methodology. To solve the problems we used the following methods and approaches: analysis of patent search da-
tabases necessary technical conditions for the relevant groups and subgroups in the ASI; examination of the content of 
the International Patent Classification; statistical analysis of documents full-text websites of international patent organi-
zations and national patent offices; overview of patent documents found on the links index IPC. 

Findings.The main characteristics of modern information society and network economy are outlined in this paper. The 
main patent world resources are analyzed and chosen. The methods of searching patent documents in the world and national 
patent data bases is developed and proposed. The fundamental principles of the information society development and network 
economy are identified.  Major Russian government programs defining development strategy in the fields of information soci-
ety development and innovations, the State Program “Information Society 2020” and The Strategy of Innovative Develop-
ment of the Russian Federation for the period up to 2020 “Innovative Russia – 2020” are reviewed in this paper. 

Originality. The research aims to improve the process of knowledge creation through the use of global patent information 
in today’s information society in order to develop technological innovations for the domestic and international markets. 

Practical value.The rapid growth and differentiation of the demand for all kinds of information, including scientific, 
technical, economic, financial and commercial data, as well as increasing demand for the information content and the 
forms of its presentation, are the dominant incentive for the development of information systems to exchange electronic 
data. Patent information, contained in the world patent databases, allows the company to create new knowledge, to de-
termine the existing state of the art and the leading direction of innovations, to develop technological innovations on the 
basis of the achieved technical level and to register the enterprise’s exclusive rights on new invention and innovations. 

Keywords: information society, network economy, economic entity, informational resources, information technologies, 
innovative activity, patent information, scientific-and-engineering information, research and development organization 

 
Introduction.4 Many modern theories are built on 

enhancing the role of information in society, which ex-
plain the profound changes in the economic and social 
structures of advanced countries. Information technolo-
gies have radically changed and continue to change our 
world. Nowadays, modern business cannot be build 
without any appropriate computer tools. An era of the in-
formation society is coming, the era in which content 
production occupies the dominant place, which can be 
distributed through using WWW, smart phones, a variety 
of mobile devices, television, etc. 

This paper describes the main characteristics and chal-
lenges of modern information society.The rapid growth 
and differentiation of the demand for all kinds of infor-
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mation, including scientific, technical, economic, financial 
and commercial data, as well as increasing demand for the 
information content and the forms of its presentation, are 
the dominant incentive for the development of information 
systems to exchange electronic data. Thanks to scientific 
and technological achievements and innovative process, 
we can see and apply new hardware and software. So-
called information revolution as a consequence of scien-
tific and technological progress of recent decades can be 
characterized by the emergence of the network economy 
and the development of the information society. Interna-
tional communication and implementation of information 
technology in the production and management processes, 
integration of global information networks provided the 
emergence of new management models aimed at the coop-
eration processes of economic entities operating on the ba-
sis of a global network of business interactions. 
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The necessityof quick response to the rapidly changing 
economic situation and permanently changing environment 
forces the companies to make constant adjustments in the 
existing control system in order to minimize the costs. The-
sefactors make the companiesuse available flexible tools, 
which allow the rapid acquisition and exchange of reliable 
information to adapt new business requirements. 

Improving systems of any nature, including economic 
objects control systems, is characterized through transla-
tional evolutionary stages of development, resulting from 
constant occurrence and subsequent resolution of contra-
dictions between subject and object management, and 
within them. The development of business entities is de-
termined by two groups of factors: external and internal. 

External factors generate contradictions arising from 
the interaction with the objects of the enterprise envi-
ronment (banks, businesses, fiscal, law enforcement and 
others) and relate areas, which reflect these interactions 
(marketing, finance, logistics, etc.). Internal factors gen-
erate a group of contradictions arising from the interplay 
of production (goods, works and services in a particular 
area) with providing services and staff management. 

Inappropriate control system response to external 
changes or changes related to the development of produc-
tion or lack of them, lead to the accumulation of contradic-
tions that might be resolved by changing management tools 
and techniques. Business development, globalization of so-
ciety and its increasing computerization lead to the high-
lighted decade problems, which need the appearance of ap-
propriate computer tools to provide the right solutions. 

The development of information systems as a part of 
Russian economy’s control is closely linked to changes 
in the various fields of their use. Transition to a civilized 
market economy is characterized by changes occurring 
on both macroeconomic levels– in the economy as a 
whole, and at the microeconomic level – in enterprises, 
organizations and institutions. The result ofabove is the 
emergence of a fundamentally new economic concepts 
and objects, changing the nomenclature provided by 
business entities and services. Under these conditions, 
the information systems, which are tools that support the 
business, undergo radical changes. The rapid growth and 
differentiation of the demand for all kinds of information, 
including scientific,  and technical one, and increasingly, 
economic and financial information, as well as increasing 
demands for its content and presentation, is the main rea-
son for the development of information systems for elec-
tronic data exchange. Due to scientific and technological 
progress, new hardware and software solutions, new ap-
proaches related to the design and use of electronic data 
interchange between business entities as a means to sup-
port management decision-making, which is a necessary 
and sufficient condition for survival and profitability in 
an increasingly competitive struggle. 

Many contemporary theories and concepts, which ex-
plain of the profound changes in the economic and social 
structures of advanced countries, are based on the recog-
nition of increasing value of information in society. 
Started in the middle of the last century a radical qualita-
tive transformation of the productive forces, a qualitative 

leap in their structure and dynamics, a radical restructur-
ing of the technical material production based on science 
becomes a leading factor of production led to the trans-
formation of industrial society in the post-industrial and 
later in industrial society. 

A recognized American classic of postindustrialtheo-
ry DanielBell identifies three technological revolutions in 
his works: the invention of the steam engine in the  
XVIII century, scientific and technological advances in 
the field of electricity and chemistry in the XIX century 
and the creation of computers in the XX century.  Scien-
tific discoveries of the late XX century gave rise to the 
industry high technologies. These include electronics, se-
curity systems (the brightest among them, biometrics, de-
tectors, and electronic analyzers), covert surveillance, 
and navigation technology. Among them is also the IT 
industry, including artificial intelligence, wireless tech-
nology, robotics, nanotechnology, clean technology, en-
ergy conservation and alternative energy (waste man-
agement, nuclear energy, solar energy, hydrogen energy); 
defense technologies and dual-use technologies; micro-
biological industry and biotechnology, including genetic 
engineering and gene therapy.Scientific and technical 
progress, carried out under the influence of major scien-
tific and technological discoveries, affecting all aspects 
of society and presenting increasing demands on the lev-
el of education, skills, culture, organization, responsibili-
ties of employees, along with industry cover agriculture, 
transportation, communication, medicine, education. 

Putting into practice theachievements of scientific 
and technological progress as a radical, qualitative trans-
formation of the productive forces on the basis of the 
growing interaction between science and production, in a 
competitive market allows the companies to offer better 
products, works and services, reduce their costs of pro-
duction.Economic entities have to follow the technologi-
cal achievements in related fields of scientific knowledge 
to adapt them and react to them. Some of these compa-
nies have to make significant investments in science, or-
dering certain scientific developments.  

Conversely, technologicallybackwardcompanies be-
comeuncompetitive due to the impact of scientific and tech-
nological progress. This applies to all processes of produc-
tion and management in the economic subject. The driving 
force for the subject of the economy here is high return on 
production and sale of science-technological and advanced 
products.The result of scientific and technological progress 
of recent decades has become a so-called information revo-
lution, characterized by the emergence of the network econ-
omy and the development of the information society. Inter-
national communication and implementation of information 
technology in the production and management processes, 
combining global information networks provided the ap-
pearance of new management models aimed at the integra-
tion processes of economic entities operating on the basis of 
a global network of business interactions.Globalism, extra-
territoriality, accessibility, interactivity, anonymity and oth-
ers characterize the interaction in the business network. The 
network economy is considered to be the environment, in 
which any company or individual located at any point of the 
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economic system can contact easily and cost-effectively 
with any other company or individual for the purposes of 
co-operation, trade, exchange of ideas and know-how, or 
just for personal needs. 

The term “information society” means the post-
industrial society, in which the production of information 
products takes precedence over production of material val-
ues. Information society is a society of knowledge (know-
how), occupying the fundamental positions in all sectors of 
the market economy. Knowledge has become a key factor in 
the society development, its strategic resource, including the 
concentration of theoretical knowledge, information pro-
cessing and analysis, intellectual capital, human intellectual 
abilities, skills, qualification had professionalism. 

Analysis of trends in information society suggests that 
the network economy will dominate the post-industrial 
economy, opening up new possibilities in the development 
of civilization. In Russia, the network economy is gaining 
strength; there is a mass market of information services. 
They include systems of scientific and technical infor-
mation, distance learning, tickets reservation, insurance, 
billing, utilities paying, e-commerce, etc. 

Formulation of the problem. In Russia, in October 
2010 the State Programme “Information Society 2020” 
was developed [1]. In this program the emphasis was 
made not only on the information media, but also on the 
possibility of delivery of the information with the help of 
these instruments. The purpose of this state program is to 
ensure the country s technological breakthrough in the 
use of information. Under this state program the primary 
objectives of electronic government in the Russian Fed-
eration are as follows: 

1. Ensuring single information space. 
2. Providing safe and automated access to infor-

mation. 
3. Rapid response to the growing needs of individuals 

and organizations. 
4. Improving the efficiency of staff in ministries and 

departments. 
5. Supporting the implementation of the resolutions 

and decisions of the government. 
6. Provision of reliable and user-friendly interface for 

collaborative work. 
7. Ensuring the security and confidentiality of infor-

mation. 
8. Minimizing overhead. 
Development of information society creates the con-

ditions for innovation processes of globalization, but so 
far these processes have remained local in essence. 

The Strategy of Innovative Development of the Rus-
sian Federation for the period up to 2020 “Innovative 
Russia – 2020” (Ministry of Economic Development 
Project Government Decree  2227-p) was adopted by 
the Russian government In December 2011. The purpose 
of this strategy is to provide the population with the high 
level of wealth and to strengthen the country s geopoliti-
cal role. The only way to achieve these goals is to trans-
form the economic model into an innovative and social-
ly-oriented one. According to this strategy quantitative 
economic indicators for 2020 are to be the following: the 

market share of high-tech products should reach 5–10%, 
a rise in the proportion of high-tech sector of GDP from 
10.9 to 17–20%, an increase of the innovative products in 
the manufacturing output by five – six times, the growth 
of the number of research and development organizations 
from 9.4 to 40–50% [2]. 

Formulatingthe objectives of the research.To ensure 
the growth of innovations and economic performance in 
industrial sectors, it is necessary to conduct scientific re-
search and inventive activity in the industrial enterprises 
by developing technological innovations and through sup-
porting, completing, replenishing, and updating one of the 
most important intangible components of the business – 
patent resources: protective documents on inventions, in-
dustrial designs, utility models, trademarks etc.  

Scientific-and-engineering information, contained in 
international patent funds, allows creating new 
knowledge, determining the world state of the art, regis-
tering and securing the companies’ exclusive patent 
rights to the innovations. Patent information is character-
ized with laconicism and brevity of the technical solution 
statement is the claim; informative completeness as a 
claim of the invention includes the necessary and suffi-
cient signs for implementing technical solution; determi-
nacy as the signs entered into a claim of the invention 
doesn’t allow any other interpretation. 

Only with the help of patent information the technical 
level of industrial goods and the novelty of developed 
products and technologies can be surely established. As 
the main source of information provision of innovation, 
70% of patent resources contain unique and precise infor-
mation, which is not published in other sources the main 
source of information provision of innovation, 70% of pa-
tent resources contain unique and preciseinformation, 
which is not published in other sources [9]. Table shows 
the opportunity of obtaining patent information in Russia 
by means of using various Russian and international data-
bases and abstract journals that can help to investigate the 
world state of art in a given technological field.  

FIPS means the Federal Institute of Industrial Property 
(in Russian: Federal Institute of PromyshlennyaSobstven-
nost). The main resources of patent information are de-
scribed in detail in the sources [4, 5, 8–10]. Using the 
above sources of patent information based on a variety of 
domestic and international databases and referred publica-
tions, researchers and developers can define the overall 
level of development that means the world state of the art. 

To handle this information the International Patent 
Classification (IPC) was established in 1971. It provides 
for hierarchical hand-built system of symbols for the 
classification of patents and utility models in a standard-
ized international formataccording tothe different areas 
of technology to which they pertain. 

IPC has been continuously revised and updated due to 
new technological areas appearance. IPC is a mean of 
obtaining timely and accurate information. Learning at 
least one patent analog and not knowing a particular for-
eign language it is almost possible to determine the con-
tent of the patent, the key word in any foreign language 
and to select patent analog samples.  
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The complexity of the world patent information is ac-
counted for its huge amount, of continuous renewability, the 
absence of unified world patent databases, many sources of 
information collection, language barriers, the diversity of 
patent resources structures and their search engines that re-

sult in problems of retrieving patent documents. All these 
factors stipulate high requirements for qualification of the 
specialists engaged in patent any activity. 

By the IPC rubrics the data on the studied matter and 
on the countries of interests are quickly elicited.  

 

Table 
Main Sources of Patent Information 

 

1. Patent Databases of FIPS online: 
http://www.fips.ru 
and on other informational electronic media 

1.1. FIPS Patent Databases with free access on FIPS 
site:http://www1.fips.ru 
1.1.1. Databases of Russian Patent  Information 
1.1.2. Open registers 
1.1.3. Electronic bulletins 
1.2.  FIPS Paid databases 
1.2.1. Databases http://www. fips.ru 
1.2.2.  Databases on other information electronic media 

2. Patent Databases of international and foreign  
organizations with free access to the Internet sites 

2.1.European Patent Office (EPO) Databases http://www.epo.org/ 
2.2. World Intellectual Property Organization (WIPO) Databases 
http://www.wipo.int 
2.3.  Eurasian Patent Organization (EAPO) Databases 
http://www.eapo.org 
2.4.  Patent Databases of national patent offices 

3. Publications and periodicals on paper and on other 
informational electronic media 

Library funds Periodicals Monographs 
Unpublished sources 
Scientific-and-engineering information 

 
Patent research is the investigation of the state of art 

and trends in developing technical objects, their patenta-
bility, patents’ validity, competitiveness, based on patent 
and other scientific or legal information. Search on the 
definition of prior art or information retrieval should de-
termine the currently attained level of development in a 
particular technological activity to prevent groundless 
costs on research and development of the inventions that 
are already known. There are the following search types: 
thematic – by using keywords and the IPC indices, nom-
inal (corporate) – by the name and surname of the inven-
tor, the applicant or patent owner; numeric – by the regis-
tration numbers of patent documents.  

Basic materialand the results ofresearch. The de-
partment of Rospatent – Federal Institute of Industrial Prop-
erty (in Russian: Federal Institute of Promyshlennya-
Sobstvennost or FIPS) provides protection of legal rights to 
intellectual property objects, examines applications for pa-
tent rights, grants protective documents and keeps public 
registers of the Russian Federation for inventions. Using the 
Rospatent information resources, any company conduct a 
patent search to determine the technical level in a given field 
of the technological innovations development. 

Determining the required patent classification symbols 
can be done with the help of Alphabetical Subject Index 
(ASI) to the IPC and the IPC on the site of FIPS and 
WIPO. Thematic search on the selected keywords is con-
ducted on the abstract of the invention, through selecting 
the relevant documents. The proposed method and algo-
rithm for integrated search and use of patent information 
by the company to determine the state of art in the patent 
resources is illustrated in the diagram shown in figure.  

On the basis of principles of the IPC, we can con-
clude that it is an effective instrument for the orderly 
storage, a quick search of patent documents and deter-

mine the state of the art organization in their area of ex-
pertise in the development of technological innovations. 

The implementation of the algorithm comes to the 
following procedure (see figure): 

1. Analysis of the external environment. Specification 
of requirements for technological innovation – new prod-
ucts, services, production processes and production meth-
ods, which should meet the criteria of novelty, focus on 
the demand and potential profitability for the enterprise. 

2. Establishing the subject of the search – the tech-
nical field, technical objects and special terms to define 
this technical field more broadly: 

2.1. For the selection of terms related to the technical 
object, use the ASI to the IPC. With the ASI you are to 
find the group and the subdivision of the IPC. After se-
lecting the division we are to find a suitable group, sub-
group and the full classification index of the invention. 

2.2. An alternative method of finding the right classifi-
cation index is the search for full text and abstracts of pa-
tent documents using key words – selected technical 
terms. Conduct a statistical analysis of classification indi-
ces of documents found, select the most common indices 
of the IPC and include them in the search of subclasses. 

3. Conducting the retrieval using the IPC indices and 
analysis of obtained documents. 

4. Repeated search on related IPC rubrics in the links 
of patent documents already found, and obtaining search 
results. 

5. Careful study of the description of the claims of 
patent documents. 

6. A generalization of the results and assessment of 
the state of art.  

If a patent search on the database of registered indus-
trial property does not yield any results, it is necessary to 
continue retrieving databases of applications for the grant 
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of patents. While investigating the technological activi-
ties of main competitors introducing new products, tech-
nology and services into the world market it is prerequi-
site to implement relevant patent search for industrial 
property objects in selected countries – developed coun-
tries and market leaders on the sites of their national pa-
tent offices, containing the largest number of inventions 
in appropriate languages.  

Descriptions of the inventions and their brief pointer 
are contained in the database “Inventions of the World 
Countries” on optical disks and other electronic media. 
Database, created by Rospatent on the bases of these re-
sources, contains more than six million patent docu-

ments. Search engine of Russian Internet segment 
esp@cenet provides access from Rospatent site to the 
sixty million European Patent Office documents from  
76 countries worldwide. The state of art can also be ob-
tained through examining printed scientific and technical 
literature [8, 9]. With the help of IPC one can quickly 
find the patent materials on the topic and the country of 
someone’s interest. Using of Rospatent information 
search engine on the site http://www1.fips.ru it is possi-
ble to retrieve and review the abstracts and the full-text 
patent documents in the Russian and the English lan-
guages. The databases and search engine structures stipu-
lates the search on text fields, numbers and dates. 

 

 
 

Fig. The method of complex search and use of patent information 
 

 
Conclusion. Unfortunately, nowadays, Russia islag-

ging behind the innovative development. Even in the 
case of successful development of the main directions of 
technological breakthrough (energy efficiency and con-
servation, nuclear, space, telecommunications, health, in-
formation technology), these clusters will be upgraded to 

operate in an inefficient legal system, economic and so-
cial institutions, surrounded by backward branches of the 
national economy andoutdated public frustration of the 
state innovation policy. The time allotted for the techno-
logical evolution of the modernizing reforms in Russia is 
limited to 2020–2025 years. In case of backwardness in 
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selected IPC indices in the international abstracts and full-text 
patent databases and register of patent applications 

Selecting foreign patents, not recorded in the nationalpatent  
databases to implement the innovations in the domestic market 

Expanding the search by adding new IPC indices 

Defining the 
world-state of 
art and trends 

of growth,  
major markets 
and competing 

companies 

International, 
regional and 

national patent 
offices and 

organizations 



118  ISSN 2071-2227, Науковий вісник НГУ, 2014, № 4

Е К О Н О М І К А  Т А  У П Р А В Л І Н Н Я 

 

ten or fifteen years our country will face the danger of 
losing the national competitiveness. 

Development of information society is characterized 
by the growth of new information and knowledge. 
Knowledge has become a commodity, for which the de-
mand is growing every day. At present it is not enough just 
to know, we must constantly update received knowledge. 
Informatization of the society is accelerating. New infor-
mation and communication technologies lead to a radical 
reassessment of values and needs of the modern market. 

We can assumethat the specific features of the infor-
mation society development are the following: 

1. Solving the problem of informationoverload. 
2. Priority of informational resource compared to oth-

er types of resources. 
3. The emergence of the information economy. 
4. The global nature of the information technologies 

distribution. 
5. Automating the formation of collective knowledge. 
6. Availability of free access to the collective knowledge 

through the application of information technologies. 
7. Increasing the proportion of self-employment in 

social production through the adoption of network tech-
nologies. 

8. New opportunities electronic education and distant 
learning. 

The above suggests that in the near future economic 
subjects will have to constantly monitor and quickly ad-
just their activities to the formation and development of 
the information society to provide adaptability of the 
economy subject to permanent changes in the business. 

Pursuing sound marketing and pricing policies the-
companies have to introduce different innovations – new 
products, technology, customer service forms, forms of 
work organization, production and management, etc. 
These processes are most relevant to economic subjects 
related to high-tech developments and solutions. 

In terms of financial instability, acute competition, 
declining profitability of operations and other features, 
that characterize modern universal variability of the 
business, economic entities are requiredto be able to 
quickly adapt to all these changes. Modern markets, 
technology, consumers’ demands are changing so rapidly 
in those conditions, when the control mechanism acts on 
the old, largely bureaucratic foundations. That is why 
this mechanism often loses its ability to adequately con-
trol the efficiency. It cannot provide the necessary conti-
nuity to adjust production, technology, marketing and 
market policy under production and marketing of the 
best-selling competitive products. 

Discussing the growing role of information in modern 
society, as well as the factors of variability of business 
processes within the globalizing world economy, the in-
ternationalization of economic, political and cultural co-
operation between the countries we can draw to the con-
clusion, that the external environment has become much 
more dynamic manageable. That volatile external envi-
ronment of the information society has become the most 
important factor in organizational changes within the 
economic subject. 
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Purpose. Development of the method of KPI tree transformation into the decision tree to be used in BSC. 
Methodology. Creating mathematical model of inverse calculations to achieve the above purpose.  
Findings. Mathematical tool of the inverse computation to transform the tree of KPI indicators in the decision tree 

for application was developed. The Balanced ScoreCard concept appeared 15 years ago. But even now many companies 
face a great amount of problems during its implementation due to unavailability of clear methods and tools. There is a 
list of problems that appears during the implementation process: suitable performance indicators definition and calcula-
tion methods, connection of indicators in different management levels, decision preparation based on the hierarchy of 
goals, intuition influence on the decision-making process, decision-making support systems design and so on. To solve 
this problem an enterprise should develop new formalized methods and tools and find new indicators that can be de-
composed easily and utilized in the decision-making process. 

Originality. For the first time the method of inverse calculations was adapted for extending functionality of bal-
lanced scorecard. 

Practical value. The method shown in this paper can be used independently, without the formation of cards, within 
the BSC framework. This method allows improving such class of enterprise information systems as Business Perfor-
mance Management. 

Keywords: inverse calculation, management by objectives, KPI, BSC, Business Performance Management 
 
Scientific Problem.5 In spite of the development of 

information technology as a tool for all procedures of de-
cision-making support and availability of mathematical 
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methods, nowadays corporate management experience 
problems, which are determined by system character. 
These problems can be grouped as follows: 

- roblems of strategic goals and indicators conformi-
ty on both tactical and operational levels; 


