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Abstract. Knowledge generation and diffusion in the modern digital economy
as well as innovation process implying novelty technologies, products and ser-
vices promotion on the market are considered. Production function included
R&D or knowledge term regarded as moving force in the self-organizing pro-
cess of network alliances composition. The model of the networks alliances
composition based on the knowledge profile of the firms and measures their
similarity or dissimilarity and quadratic programming with binary variables is
proposed. Results of the modeling with genetic programming algorithm for
partner selection are presented. In paper, we used quadratic methods of pro-
gramming method as possible way for partner selection. The results of genetic
algorithm are discussed in conclusion as possible way for including increment
of production function due to new partner’s attraction.

Keywords: alliance network, simulation, partner selection, algorithms, ecosys-
tem

1 Introduction

“Knowledge-based economy” is economy that directly based on the creation, distribu-
tion and application of knowledge and information. Although knowledge has long
been an important factor in economic growth, economists are now exploring ways to
incorporate more directly knowledge and technology in their theories and models.
“New growth theory” reflects the attempt to understand the role of knowledge and
technology in driving productivity and economic growth. [1]

In such conditions, the sense of production function definition is changing. Incor-
porating knowledge into standard economic production functions is not an easy task,
as this factor defies some fundamental economic principles, such as scarcity.

The most significant increment of production function is determined by innova-
tion process and novelty of the production. An innovation process is very complex
one it consists from several stages and at each stage it demands large amount of
energy and different resources from innovator that is from authors, startups or small
or medium enterprises (SME). Innovation begins with new scientific research, pro-
gresses sequentially through stages of product development, production and market-
ing, and terminates with the successful sale of new products, processes and ser-
vices. It is recognized now that ideas for innovation can stem from many sources,
including new manufacturing capabilities and recognition of market needs. Innova-
tion can assume many forms, including incremental improvements to existing prod-
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ucts, applications of technology to new markets and uses of new technology to
serve an existing market. [2]

Inter organizational alliances thus accord advantages to startups that are usually as-
sociated with the privilege of advanced age, including access to strategic and opera-
tional knowhow, possession of stable exchange relationships and innovative capabili-
ties, external endorsement of its operations and the perceived quality and reliability of
its products and services among potential customers, suppliers, employees, collabora-
tors and investors.

The remainder of this paper is organized as follows. Section 2 describes the main
components of knowledge economy; the problems of partner’s selection are described
in Section 3. Section 4 explains criteria of partner selection and models. Section 5
presents of application of multi-valued logic. Finally, we present our performance
results, related work and conclusion.

2 The main components of knowledge economy

2.1 Knowledge transfer and dissemination

The science system, essentially public research laboratories and institutes of higher
education, carries out key functions in the knowledge-based economy, including
knowledge production, transmission and transfer. Traditional production functions
focus on labor, capital, materials and energy; knowledge and technology are external
influences on production. Now analytical approaches are being developed so that
knowledge can be included more directly in production functions. Investments in
knowledge can increase the productive capacity of the other factors of production as
well as transform them into new products and processes. In addition, since these
knowledge investments are characterized by increasing (rather than decreasing) re-
turns, they are the key to long-term economic growth.

The network characteristic of the knowledge-based economy has emerged
with changes to the linear model of innovation. The traditional theory held that inno-
vation is a process of discovery which proceeds via a fixed and linear sequence of
phases. In this view, innovation begins with new scientific research, progresses se-
quentially through stages of product development, production and marketing, and
terminates with the successful sale of new products, processes and services. It is now
recognized that ideas for innovation can stem from many sources, including new
manufacturing capabilities and recognition of market needs. Innovation can assume
many forms, including incremental improvements to existing products, applications of
technology to new markets and uses of new technology to serve an existing market.
Innovation requires considerable communication among different actors — firms, la-
boratories, academic institutions — as well as feedback between science, product de-
velopment, manufacturing, which are presented on Fig. 1.



Fig. 1. The main stages of knowledge movement from generation to market

In the knowledge-based economy, firms search for linkages to promote inter-firm
interactive communication and for outside partners and networks to provide comple-
mentary assets. These relationships help firms to spread the costs and risk associated
with innovation among a greater number of organizations, to gain access to new re-
search results, to acquire key technological components of a new product or process,
and to share assets in manufacturing, marketing and distribution. As they develop new
products and processes, firms determine which activities they will undertake individ-
ually, in collaboration with other firms, in collaboration with universities or research
institutions, and with the support of government.

All this activity is frequently lumped together as research and development, but it
represents premarket activity by a variety of agents, including public scientific institu-
tions, universities, lone inventors, and firms. It is only when stage production is
reached, at the point where there is a marketable product or new process, that innova-
tion is achieved. This phase of commercialization triggers the start of another chain of
events, broadly characterized as diffusion, which covers the widespread adoption of
the new product or process by the market. It is also vital to understand that there is
feedback between the various stages: innovation is rarely a linear progression through
the stages shown. There is also feedback between the diffusion and innovation stages.
As consumers, or other firms, start using the innovations, they often adapt or improve
them, or relay information on how to do so back to the innovating firms.

2.2 SME business creation and maintenance

One of the conditions of competitiveness of Russian companies on international mar-
kets, ensure the high economic growth, improved quality of life and the realization of
national priorities is the effective use of results of fundamental scientific research and
development in the commercial sector of the economy. In these conditions, great im-
portance is the development of innovative potential of the economy, defined by a set
of necessary technical, production, organizational, marketing and financial operations
and ensure the implementation of effective innovations in the economy and the social
sphere. The development of innovative co-component of the economy is the object of
priori-priority attention from the authorities.

In an innovation economy, competitive advantages are largely determined by In-
novations and competitive application of knowledge. For the birth of new technolo-
gies and innovative solutions involves the embodiment of ideas to life in the real eco-
nomic environment where there are both positive and negative factors, the tales of
developing into the formation of the innovation. On the other hand, moderately hos-
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tile competitive environment may develop grandiose ideas and technologies, eliminat-
ing at the same time weak and the devil is a promising solution.

The following conditions are favorable environment for the successful incubation
of new technologies:

e creative entrepreneurial environment; the presence of research institutes as tools of
cultivation; the availability of highly qualified workforce; support R&D for small
businesses; the availability of venture capital; stimulating entrepreneurial climate;

e access to affordable zones for entrepreneurial activity in the field of innovation;

e access to various information; international availability.

However, large companies from time to time lose sight of emerging innovative tech-
nologies. They are not able to follow all the new technologies and trends, therefore,
are forced to seek other methods of innovative development. One such method is the
absorption of small companies with innovative technologies.

Merge and absorption can be categorized in groups on structure of economic rela-
tionship and on the nature of integration: horizontal, vertical, patrimonial and con-
glomerate.

Also, merges and absorption can be sectioned on friendly and unfriendly, and on a
local sign — on national and transnational.

Among the possible reasons and motives of merges and absorption the following
can be allocated:

possibility of achievement of synergetic effect;

the aspiration to increase quality and efficiency managements;
business diversification;

asset-stripping — purchase of the company for its subsequent sale in parts for ex-
traction profits;

tax motives — the absorbed company can possess essential tax benefits;
personal motives of managing directors;

aspiration to a gain of a larger share of the market;

production efficiency rising;

taking new technologies which are owned by the company purpose;
hunting behind talented shots.

2.3  Knowledge capital production function

Traditional “production functions.” focus on labor, capital, materials and energy;
knowledge and technology are external influences on production. Now analytical
approaches are being developed so that knowledge can be included more directly in
production functions. Investments in knowledge can increase the productive capacity
of the other factors of production as well as transform them into new products and
processes. And since these knowledge investments are characterized by increasing
(rather than decreasing) returns, they are the key to long-term economic growth.

Some kinds of knowledge can be easily reproduced and distributed at low cost to a
broad set of users, which tends to undermine relationships or investing substantial
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resources in the codification and transformation into information private ownership.
Investment in knowledge is a primary source of productivity growth. Firms invest in
R&D and related activities to develop and introduce process and product innovations
that enhance their productivity.

Knowledge capital is considered to by innovation output measured as the percent-
age of innovation sales to total sales. We will then try to establish the existence of a
relationship between innovation and productivity by applying econometric methods
that correct for estimation problems inherent to the statistical features of the data. The
theoretical framework for the study is Codd-Douglas production function with two
variables expressed as [3]:

Qji= A" X K/t (1)

Where Qit rate of productivity of the firm j at moment t . X is a vector of input varia-
ble and K is research and development (R&D). The parameter o is a measure of the
rate of disembodied technical change, B is the elasticity of production about a vector
of standard inputs such as labor, human capital, physical capital, and so forth, v is the
elasticity of production with respect to change R&D, ¢ is the error term, and A is a
constant measuring firm efficiency. It is quite common to express the above relation
in logarithmically or the first difference of the variable.

The focus is whether innovation contributes to the explanation of differences in
productivity growth among firms, when controlling for physical capital, human capi-
tal, firm size, types of output and other characteristic factors relevant to the firm’s
performance. It should be noted that a priori we expect a positive relationship be-
tween innovation and productivity growth. Hence, the key variables in this study are
value added

per employee, the share in the firm’s total sales that is related to innovative prod-
ucts partly or totally developed by the firm, innovation investment as a share of total
sales, human capital, a proxy for physical capital and firm size defined by employ-
ment.

In the paper [4] the authors assume the regional of firms’ production function in-
cluding knowledge capital as an input follows:

Y= AKK GELIE et iten (2)
where j represents the cross-section (the region or firm) and t the period Yjt indicates
the output. A() is the function of knowledge capital KNjt , Kjt and Ljt represent the
capital stock and labour input at time t in region j respectivety, K and oL repre-
sent the coefficients of elasticity and labour input at the provincial level, respectivety,
ui and vi indicate the cross-section and time dimension on economic growth, git is
random error term.

In the paper [5] the authors see the first goal of the paper thus to relax the assump-
tions on the R&D process that are at the center of the knowledge capital model. They
are recognizing the uncertainties in the R&D process in the form of shocks to produc-
tivity. They model the interactions between current and past investments in
knowledge in a flexible fashion. This allows to better assess the impact of the in-
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vestment in knowledge on the productivity of firms. A firm carries out two types of
investments, one in physical capital and another in knowledge through R&D expendi-
tures. The investment decisions are made in a discrete time setting with the goal of
maximizing the expected net present value of future cash flows. The firm has the
Cobb-Douglas production function:

Vi = PBo + Bl T Bukje + oy + & 3)

where y;, is the log of output of firm ; in period ¢, /; the log of labor, and k; the log of
capital. Capital is the only fixed (or \dynamic") input among the conventional factors
of production, and accumulates according to

K = (1 - 9)Kjei + Ly “4)

This law of motion implies that investment Ijt-1 chosen in period t-1 becomes produc-
tive in period t.

The productivity of firm j in period t is ®jt as “unobserved productivity" since it is
unobserved from the point of view of the econometrician (but known to the firm).
Productivity is presumably highly correlated over time and perhaps also across firms.
In contrast, &jt is a mean zero random shock that is uncorrelated over time and across
firms. The firm does not know the value of gjt at the time it makes its decisions for
period t.

2.4 Innovation ecosystem

Achievement of synergetic effect, agrees (for example) it turns out to many researches
of one of the first purposes of most the companies, performing operations on merges
and absorption. Both companies conducted active work on the market of receptor
medicines in various therapeutic areas, and their production was complemented. For
each company the merge purpose the taking technologies of other company was.

We have experience in the biotechnologies based on bioproteins which Monsanto
before merge didn't own. Was result of merge existence of necessary quantity of prac-
tices for laboratory clinical trials, also results of research and development for the
resultant company with simultaneous decrease of time spent on researches improved.

The discovery of the concept of innovation ecosystem should be started with the
definition of the basic element of economic analysis, which in our case is innovation.
Innovations represent a fundamental basis of historical development of economic
systems both on macro-level (national economy) and on the regional level. The term
‘innovation’, per the popular Shumpeter (1927) concept, identifies innovation as ‘the
critical dimension of economic change.” He argued that economic change revolves
around innovation, entrepreneurial activities, and market power.

In innovation economy, competitive advantages mainly depend on innovations and
viable knowledge management. Also, the definition of innovation as the main eco-
nomic resource postulates the necessity of defining a socio-economic structure of
economy. The ability to create and implement innovations is an essential criterion of
revenue generation and realization (D. J. Jackson, 2014).
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Researches and practitioners mark the ever-growing importance of the concept of
innovation ecosystem when describing corporate innovation processes. In special
economic literature, it has been argued that an analogy between natural ecosystems
and innovation ecosystems is necessary due to inability of applying traditional mod-
els. Also, they are needed for identifying some successful strategies of innovation
development on national levels. The models studying interrelations between innova-
tion activity inputs and outputs need to be expanded beyond the scope of analyzing
research and development (R&D) investment policies and numbers of registered pa-
tents. The concept of ecosystems combines various views on open innovations,
crowd-sourcing, strategic management, economics, system theory and biological
analogies, metaphors and comparisons with natural ecosystems.

D. J. Jackson (2014) states that the fundamental aim of ecosystem studies is the
expansion of the system elements’ possibilities to transform successfully knowledge
into innovations during cooperation between the entities of the system. To give start
to innovations, the ecosystems should be designed in accordance with many condi-
tions: natural, structural, organizational and cultural.

In this regard, the role of a friendly ecosystem becomes extremely important. Un-
der the term ecosystem we understand a system that holds all living entities in some
area as well as their physical environment where all the elements operate as a unit. D-
J. F. Kamann and P. Nij kamp (1988), mention the following terms of a prosperous
environment for incubation of new technologies successfully:

creative business environment;

research institutes should operate as mechanisms of innovation fostering;
skilled professional work force;

start-ups should be supported with R&D investments;

access to venture capital,

access to cheap zones of entrepreneurial innovation activity;

access to various sources of information;

international access.

W

The problem of selecting partners and key stages of the
process

By attracting new partners or to join the alliance company launches a new product,
improves the competitive quality of the existing product, thereby increasing profits,
attracting new technologies, new knowledge and competencies, reduce costs.

Partner selection is one of the most critical alliance capabilities in the establish-
ment of alliances. The right choice of partner has been identified in numerous studies
as a precondition for alliance success. Designing a partner selection process including
steps, criteria, tools and success factors, appears to be vital for alliance success. The
application of analytic and systematic methods in partner selection could increase the
success rate of partnerships. This study suggests that partner selection process is an
important alliance capability and has a significant influence on alliance performance.
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Firms undertake strategic alliances for many reasons: to enhance their productive
capacities, to reduce uncertainties in their internal structures and external environ-
ments, to acquire competitive advantages that enables them to increase profits, or to
gain future business opportunities that will allow them to command higher market
values for their outputs. Partners choose a specific alliance form not only to achieve
greater control, but also for more operational flexibility and realization of market
potential. The main steps in partner selection process are listed on Fig. 2.

Create a

Identify partnership Identify partner A
preliminary long

needs selection criteria

) . creening o
Manual filtration of \, Create a short list &

long list of best partners

short list against

Production function Final choice Joint writing of
incremenet evoluatio of partner business plan

Fig. 2. The main steps in partner selection process

Their expectation is that flexibility will result from reaching out for new skills,
knowledge, and markets through shared investment risks. The generic needs of firms
seeking alliance as cash, scale, skills, access, or their combinations, then by their stra-
tegic intentions. A decision to cooperate is not a responsive action, but is fundamen-
tally a strategic intent, which aims at improving the future circumstances for each
individual firm and their partnership as a whole. [6]

The Main Motives to Enter a Strategic Alliance:

Knowledge exchange

Gaining access to new technology, and converging technology
Learning & internalization of tacit, collective and embedded skills
Cost sharing, pooling of resources

Developing products, technologies, resources

Complementarity of goods and services to markets.

It is only when stage is reached, where there is a marketable product or new process,
that innovation is achieved. This phase of commercialization triggers the start of an-
other chain of events, broadly characterized as diffusion, which covers the widespread
adoption of the new product or process by the market. It is also vital to understand
that there is feedback between the various stages: innovation is rarely a linear pro-
gression through the stages shown. There is also feedback between the diffusion and
innovation stages.

What is concerning SMEs, within their limited resources, SMEs must find ways to
achieve production economies of scale, to market their products effectively, and to



105

provide satisfactory support services. Collaborating with other organizations is one
method. SMEs are flexible and more innovative in new areas, but can lack resources
and capabilities. But strong ties with larger firms can limit opportunities and alterna-
tives for SMEs, and innovative SMEs are more likely to make external networks with
other SMEs or institutions such as universities and private research establishments.

Based on these modes, we will in this research a number of collaboration models
using various combinations of actors, their roles, and the strength of their ties. While
alliances with large firms have often benefited SMEs, they can also oblige SMEs to
share their technological competence with the large firms, leading to increased flexi-
bility for the large firms, thus negating a major comparative advantage of the SMEs.
As a result, as SMEs gain opportunities to collaborate with large firms, they lose op-
portunities to compete against them. SMEs may also be required to produce a cheap
product to meet the large firms’ lowest specifications, thus delaying further innova-
tion on the part of the SMEs.

For us it is important to underline that, alliances foster the exchange of knowledge
between firms: by joining their technological resources, firms can enlarge their
knowledge bases faster than they could do individually. Finally, firms can share the
costs and risks of a project, especially when this is expensive or with uncertain out-
come.

The right choice of partner has been identified in numerous studies as a precondi-
tion for alliance success. Designing a partner selection process including steps, crite-
ria, tools and success factors, appears to be vital for alliance success. The application
of analytic and systematic methods in partner selection could increase the success rate
of partnerships.

Based on these modes, we can design a number of collaboration models using var-
ious combinations of actors, their roles, and the strength of their ties: the dominant
models involving SMEs. At the exploration stage, SMEs are most likely to use exter-
nal partnerships so they can concentrate on retaining high levels of internal compe-
tence in a limited number of technology areas though they show a preference for net-
working with public research institutes and universities because of the fear of giving
away their technology to competitors. But at the exploitation stage, SMEs attempt to
create value by entering supplier—customer relations with large firms, outsourcing
agreements or strategic alliances with other SMEs. [6]

While alliances with large firms have often benefited SMEs, they can also oblige
SME:s to share their technological competence with the large firms, leading to in-
creased flexibility for the large firms, thus negating a major comparative advantage of
the SMEs. Thus, as SMEs gain opportunities to collaborate with large firms, they lose
opportunities to compete against them. SMEs may also be required to produce a
cheap product to meet the large firms’ lowest specifications, thus delaying further
innovation on the part of the SMEs.
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4 Partners selection criteria, strategy and optimization model

We can differ enterprises’ profile or by specification (nomenclature) of product
produced or by set of patent used in the production process per the International Clas-
sification of Patents (ICP) [7]. The set of patents, used in the production process is
forming knowledge base of the enterprise and its knowledge profile. So, we can as-
sume that every firm Fj, j = /, 2...N may be associated with a vector Z; consisting of
M components (z;;. zj,...Zyy) (€ach of which represents role of the knowledge or pa-
tent category (technological classes) i, i= 1,2,...M in the production function. As we
explain below, these vectors can in turn be associated with a metric knowledge space
in which the collaborations occur. Thus, we define the knowledge profile of a firm in
the knowledge space as:

Z_l = (Zjla Zj25---9ZlM) 9j9 r:{lszsN}a 1:{1929M} (5)

In order to evaluate difference between two enterprises’ profiles in the knowledge
space we use the Euclidean metric:

dir =1Z; —Z,| = \/Z?i1(zji - Zri)z = \/Zﬁl(Ajﬂ:)z (6)

Consider formal description of the problem of alliance team formation We will de-
fine an alliance as network or a set of nodes, (the firms), and links between them. We
assume that algorithm of partner’s selection for decision making about joining the
pair of the firms uses the A;; value. Let us accept expression (3) as starting formu-
la for production function definition. If every patent technological class add some
value, the products output we will modify production function as:

¥; =Bo + Bilj + Bik; 21 A&y where 0<A;<l, &ii=In z; (7

Vi =Po + Bl + Bk + @, + g+ M /1,-5}.“ — production function of the firm F; at mo-
ment t
Yrt+1:ﬂ0 + ﬂ[lrt-/-] + ﬂ[{krﬁ-] + @Wrt+1 + Ert+1t+ ZiVI /Iigrit+1 production function of

the firm Fj at moment t +1 after substitution firm F, patent technological class values.
Then, if

Blljt =Bil1 Bkkjt = Bkt st = Wit |, Ejt = Erpt, ¥

we get:
Yeer1- Yit = Aert: Z{w }"iériﬁ_l - Z{w }"iéjit = Z{w }"i (E-’rit+1 - E—’jit) = Z{w }\'i(AE.aj”') (9)

We accept this value as measure of utility of the (F;,F,) partners pair.

Suppose that including one additional partner F; into alliance costs for logistics
and communication v; unit and exist restriction of total Q units for including expense.
The decision maker selects members from N candidate members to form a team so

. . M . .
that to satisfy the constraints: ¥ v . X% < Q and at the same time to ensure maximum



107

of total production function increment due to new partners attraction. Let us consider
the task more formally.

For each partners pair (F, F,); r,j =1,2,..., N.

Then we can define

U just as ¥y, = Ayff (10)

We suppose that greater ;. is, and then the new candidate member utility is high-
er. According to the overall values of alliance productions, function increment the
following optimization model is built to select the most preferred members from N
alternatives, satisfying constraints:

Maximize ®= Y XY , . ¥ X%,

subjectto XM vf x, < Q,wherex;, x, € {0,1},

j,r=(1,2,...,N).

The described model was realized by genetic algorithm. Below is presented the
algorithm of the program on Python language. Total algorithm-schema contains 4
steps.

This model is a 0-1 quadratic programming problem. It is presented step-by-step
as follows:

Step 1 Initializing. Input the necessary parameters which contain the number of
genetic generations, population size, crossover and mutation probability, and generate
the initial parent population. Then calculate the corresponding fitness values of the
individuals.

Step 2 Selecting, crossover and mutating. Apply binary tournament selection
strategy to the current population, and generate the offspring population with the pre-
determined crossover and mutation probabilities.

Step 3 Combination. Combine initial population and current, and select population
size optimal individuals to generate the next population, per the fitness values of the
individual in the frontiers.

Step 4 Stopping. If number of genetic generations is reached, return the individu-
als (solutions) in population of the next generation and their corresponding objective
values as the Pareto-(approximate) optimal solutions and Pareto-(approximate) opti-
mal fronts.

Otherwise, go to Step 2.

It is well-known that there exists a lot of software packages and programs for ge-
netic programming.

The specific of our approach is that this program is assumed a part of program
complex that including programs for production function increment estimate when
new partners are added. For convenience, we decided to make small simple unit for
execution of this project.

The program contains the next components:

a) Input data entering.
Input data incudes:
1. Initial graph of main point connection with potential partners
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2. Increments of production function data for every partner in the initial
graph
3. Values of costs connected with log
4. Selection for attentional partner’s incorporation into the alliance
The input interface is presented on Fig.3:

(1.0, 2.0, 7.0, 8.0, 1.0, 1.0, 1.0, 1.0, 0.0, 0.0
Assign the usefulness of each partner from 1 to 101?
;ssign the usefulness of each partner from 1 to 102?
issign the usefulness of each partner from 1 to 103?
issign the usefulness of each partner from 1 to 104?
:ssign the usefulness of each partner from 1 to 105?
Zssign the usefulness of each partner from 1 to 108&?
;ssign the usefulness of each partner from 1 to 107?
7

Assign the usefulness of each partner from 1 to 108?
issign the usefulness of each partner from 1 to 109?
:ssign the usefulness of each partner from 1 to 10102
3

(1.0, 2.0, 3.0, 4.0, 5.0, €.0, 7.0, 8.0, 4.0, 3.0

Fig. 3. Interface of input data entering

b) The algorithm of data processing includes initial population creation and
testing it for utility value computing, initial population modification by ap-
plication mutation of components and crossover. The next population esti-
mation by utility calculating. Selection and including the best string in popu-
lation. And repeating the cycle for the selection the best population.

c¢) The resulting data are represented as graph connecting main point with part-
ner selected total estimate of utility of partners’ combination selection and
expenses

Different representations of the partner selection are presented on Fig. 4:
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6:1.0 51,0

1 1 1 1

Fig. 4. Graph of pairs selection by algorithm

The correction of authorism is checked on test data. The program is selecting the best
partners satisfying constraints.

The research presents a new method to solve the alliance formation problem using
the individual and collaborative information. A 0-1 programming model is built to
select optimum set of members. The derived solution set of the model can be used to
support the decision of the alliance formation. The proposed method considers not
only the individual information of members but also the collaborative information
between members. It reflects comprehensive information of candidate members in
member selection. It also helps to reduce uncertainty regarding cooperation among
the potential members. The model can be embedded in the decision support system
and process the complex decision problem of partner selection for alliance teams
using both the individual and the collaborative information.

5 Conclusions

In this article, as far as we know, for the first time we proposed to use as a criterion
for the choice of a partner increment of a production function and to determine this
task as a task of binary square programming. It is important to note that we tried to
consider in an increment of a production function process of receipt of new
knowledge by alliance due to joining of new partners.
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We plan to develop an algorithm and to enhance it regarding assessment of an in-
crement of a production function, but it will demand validation and verification of
model on real examples.

References

1. The knowledge-based economy. Organisation for economic co-operation and development.
Paris 1996. Https://www.oecd.org/sti/sci-tech/1913021.pdf

2. Demand for knowledge in the process of european economic integration. Bulgarian acad-
emy of sciences, edited by Rossitsa Chobanova, 2008.
Url: http://www.iki.bas.bg/repec/bas/ecbook/b_demand for knowledge.pdf

3. Knowledge capital and performance heterogeneity: A firm level innovation study Hans
Loof, Almas Heshmati March 2002

4. Knowledge capital, endogenous growth and regional disparities in productivity: multi-level
evidences from china Fu, Xiaolan; Zhu, Shujin and Gong, Yundan (2009)
http://publications.aston.ac.uk/18462/

5. Ré&d and productivity: the knowledge capital model revisited Universidad Carlos III sep-
tember 2006. http://www.ieb.ub.edu/aplicacio/fitxers/2007/7/jaumandreu.pdf

6. Strategic alliances & models of collaboration. School of management, University Of Surrey
http://epubs.surrey.ac.uk/1967/1/fulltext.pdf

7. Overview of the U.S. patent classification system (uspc). https://www.uspto.gov/sites/
default/ files/ patents/resources/classification/overview.pdf

8. Partner selection: a source of alliance success. Danielle Twardy-Duisters 2009.
https://www.zuyd.nl/onderzoek/lectoraten/innovatief-zndernemen/~/media/files/
onderzoek/kenniskring%?20innovatief%20 ondernemen/partner%?20selection%20-
%20a%20source%200f%20alliance%20succes%20duisters.pdf

9. Open innovation in smes — an intermediated network model. Sungjoo Lee, Gwangman
Park, Byungun Yoon, Jinwoo Park 2009. http://www.sciencedirect.com/science/ arti-
cle/pii/s0048733309002248

10. A method for member selection of R&D teams using the individualand collaborative in-
formation. https://www.researchgate.net/publication/223445297 a method for member
selection_of rd teams using the individual and collaborative information

11. Intellectual information systems in economics. Victor Romanov, Moscow, 2003




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


