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The modern economy needs to address the issue of assessing
intellectual capital as the basis for the development of market
relations. The search for ways to solve this problem is possible based
on the use of soft methods. The aim of the article is to develop a
structural model for managing the intellectual capital of the business
community based on an appropriate neuro-fuzzy system. Developed on
the basis of soft computing methods, an innovative model for
estimating intellectual capital of the business community is able to
process “non-rigorous”, incomplete or distorted input data, work with
qualitative concepts, ambiguous and uncertain statements, perform
operations with weak formalized economic parameters. The
experimental results obtained made it possible to formulate the
methods for evaluating the intellectual capital of business communities
(or other similar economic systems) characterized by fuzzy relations
between input and output parameters, considerable difficulties in
formalizing the factors of influence, capability of using linguistic
experts’ statements for building an information and analytical system,
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etc. The developed hybrid neuro-fuzzy system “Board” for evaluating
intellectual capital of a business community enables to process both
quantitative and qualitative input data, and was built up according to
the criteria of digital economy transformation projects.

Keywords: intellectual capital, management, modeling, fuzzy logic,
business community

JEL Classification: C45, M12, O34

Introduction

Modern economic development is characterized by fundamental
changes in the technological basis of societal manufacturing and shift
to innovative economics. Special role in this process belongs to the
intellectual capital largely defining the structure of the domestic
economy, the quality of manufactured goods and services, as well as
the efficiency of economic functioning on all organizational levels.
The development of the intellectual labour and its proportion in the
production processes are becoming the most important factors
defining the integration of a country in the world economy, its export
capabilities and share in the total world monetary income.

In  developed countries, the improvement of scientific
technological progress, intellectual and innovative technological
production are in the center of attention. According to estimations [1],
the share of new technologies in developed countries makes up 85%
of the GDP growth, and in the 15-25 the share of digital economy will
be 50% of the world GDP. Thanks to highly technological and science
capacious goods, these countries are at an advantage in the world
economy and labour market, especially under conditions of
globalization and digitalization of economic systems.

The current stage of technological development, economy and
education calls for tackling the issue of intellectual capital
management based on modern mathematical methods. The topicality
of the research is determined by the processes of digital
transformation in economy, which differ from the previous
automatization and informatization periods by the large-scale
transformation of business models, structural organizations and
interrelation of economic agents. These processes result in emergence
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of new digital products, forms of economic organization — digital
platforms and ecosystems.

Therefore, nowadays the issue of intellectual capital management
in the conditions of digitalization acquires a new meaning in terms of
forming effective administrative economic  mechanisms  of
accumulating and increasing intellectual capital of both modern
enterprises and business communities.

The issue “intellectual capital” (IC) has certain stages of its
development. Bontis, N., director of the Institute for Intellectual
Capital Research, in his article [2] indicates that the concept of
intellectual capital was first introduced by economist Galbraith, J. [3]
in 1967. One of the first works that laid the foundation for
independent research on intellectual capital was the book of the
Japanese scientist Sakaiya, T. “The value created by knowledge, or
the history of the future” [4]. He concludes that knowledge is directly
embodied in the majority of created goods and, thus, the economy
turns into a system that functions on the basis of the exchange of
knowledge and their mutual assessment.

Synthesizing the concepts studied by Petty, R. and Guthrie, J. [5],
one can single out the main origins of the theory of the intellectual
capital from 1980 to 2000. In particular, a certain dependence of the
practice on the fundamentals of the intellectual capital is noted.

In 1997, Edvinsson, L. and Malone, M. published their first book
“Intellectual capital” which was a pioneer in this sphere [6]. It reflects
the experience of defining, evaluating and managing intellectual
capital of a Swedish corporation “Skandia”, which was the first to
publish in its report the information on intellectual capital.

In the conditions of digitalization of economies, the most relevant is
the definition of intellectual capital, proposed by Bontis, N. [2], who
regards it from the point of stability of economic development [7].

Nowadays, there are dozens of methods of intellectual capital
assessment [8]. Tobin’s coefficient q [9] (or Kaldor’s rate [10]) can
refer to the classical intellectual capital evaluation methods — it is the
ratio of the company’s market value to the price of its tangible assets
substitution (buildings, houses, equipment and stock). To evaluate
intangible assets EVA (Economic Value-Added) methods are used [11].
Back in 1989, Finegan, P. proposed the concept of EVA [12], but it
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gained popularity only in 1993 with the publication of an article by
Tully, S. and Hadjian, A. in “Fortune” journal [13]. This method
regards humans rather as assets than value. Although this methods is
effective for evaluating intangible assets, it does not answer the
question how these values are created and developed.

Another group of popular methods is based on considering various
values of intellectual capital to develop the evaluation indicators. As a
variant of such an assessment is a popular method Navigator made up
by a Swedish insurance company “Skandia”, which has practiced in
evaluating intellectual capital since 1994. Here we can single out
several categories of intellectual capital: human capital, structural
capital, relations capital (market capital) [14]. The most common form
of the intellectual capital is intellectual property, comprising trade
marks, patents, licenses, etc.

Another example of this group is the method of Intangible Assets
Monitor (Sveiby, K.-E. et al. [15]), which divides intangible assets into
external and internal structures and employees’ competency. The choice
of evaluation indicators depends on strategic goals. The most important
spheres of applying this method are growth/renovation, efficiency and
stability. Many companies develop their indicators by this method.

A separate group of methods presents the so called “third
generation” of intellectual capital indicators. While characterizing
employee’s proficiency, they also take into account their activity
coefficient (for instance, the number of days of training), as well as
transforming activity (comprehension of better practice through
implicit human  knowledge). These methods include the
IC Index [16] — identification of four main categories of intellectual
capital (relations, employees, infrastructure, innovations) and their
representation in the hierarchy. IC Rating [17] also relates to this
group of methods, and presents a hierarchical structure supplied with
a risk factor. The most peculiar feature of these methods is that they
enable the managers not only to register value constituents, but also
consider some trends and factors lying at the basis of the situation,
including risk sensitive ones.

The issue if evaluation and management of intellectual capital was
also considered in Project Management methods. They started their
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development in the 1950s in decision theory and operations research
in the works of Malcolm, D. et al. [18] (Program Evaluation and Review
Technique, PERT), Magee, J. [19] (Decision Tree Analysis, DTA),
Kelley, J. et al. [20] (Critical Path Method, CPM), Goldratt, E. [21]
(Critical Chain Method, CCM), Fleming, Q. and Koppelman, J. [22]
(Earned Value Technique, EVT) and others. Thus, it enables to state
that all the methods of intellectual capital management have one
common problem of incapability of simultaneous consideration of
qualitative and quantitative factors. However, this problem can be
solved by fuzzy calculations methods [23, 24].

The specificity of project management, in particular, is studied in
the works of Turner, R. [25], Antoniuk, L. et al. [26], Zavidna, L. et
al. [27], including with the use of fuzzy mathematics tools in the
papers by Balan, V. [28] and authors of this article [29].

The aim and tasks of the research

The aim of the article is to develop a structural model for
managing the intellectual capital of the business community based on
an appropriate neuro-fuzzy system. This model will consider
incomplete or subjective quantitative or qualitative information, which
will enable to obtain verbalized results of evaluating the intellectual
capital of business community.

Results

The study “Small Business Index” [30] proved that businesses
acting within any business community are more successful. Such
businesses have positive feedbacks, steady dynamics of clients’ and
sales growth, thus income growth. These companies have a better
access to necessary resources, technologies and investments.

The research [31] shows that business community represents
different sectors of large, small and middle entrepreneurship, and
protects their rights and legal business interests, supports effective
communication among them and state administrative bodies on
creating favourable business conditions in Ukraine and abroad,
provides access to innovative technologies, counselling and other
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professional non-income services. The aim of business community is
to create and spread innovative knowledge and technologies in
business, establishing relations among the economic agents for their
better mutual profiting.

The problem of assessing the intellectual capital of business
communities is new in modern science. We provide evaluation of
intellectual capital on the example of a business community “Board”
[32], which is typical for this class of economic agents. “Board” is a
business community that provides mutual mentoring and counseling
for prompt and effective business decision making of each member. In
June 2022 “Board” counted over 1000 members, including 982
Ukrainian and 130 foreign ones.

To evaluate intellectual capital of a business community “Board”
by the principles of fuzzy logic [23, 24, 33, 34], we propose an
approach (see Fig. 1), within which the corresponding neuro-fuzzy
hybrid system (NFHS) is implemented.

Intellectual capital level of a
business community “Board”

ﬁ Feedback
_________________________ e e

Artificial
AN intellect
Uy Y e
Feedback 4 ‘yFeedbaCk
Evaluation of mentors’ Evaluation of members’
intellectual capital intellectual capital
{} Feedback ﬁ
Subjective (qualitative) o L o
evaluation of mentor’s Subjective-objective (qualitative
intellectual capital, based on his and quantitative) intellectual capital
knowledge, experience, evaluation of a business community
education etc. member, which implies the
Feodback ¥ v intellectual capital level of the
company he/she represents
Management’s intellectual capital evaluation (estimated by Tobin’s q)

Fig. 1. Hybrid system for evaluating the intellectual capital
of the business community
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The methods of developing hybrid intellectual systems are based
on problem-structured and problem-instrumental methodology, which
consists in analysis and decomposition of a complex problem with
further synthesis of solutions into structures or program components
for the set subproblems. At the basis of these systems suffice it to use
“soft” calculations able to process ‘“non-rigorous”, incomplete or
distorted input data, work with qualitative concepts, ambiguous and
vague statements, loosely formalized economic parameters.

To realize the neuro-fuzzy hybrid system in accordance with
the approach presented in Fig. 1, the following factors must be
determined:

— evaluation of mentors’ intellectual capital on the basis of his/her
knowledge, education, competencies and experience, defined by the
management of business community “Board” on the basis of linguistic
qualitative estimation;

— evaluation of the intellectual capital of a business community
member, which implies subjective-objective estimation of company’s
intellectual capital, calculated by Tobin’s g, i.e. relation of company’s
market value to the price of its assets substitution;

— intellectual capital evaluation of community’s managers/founders
(“Board”) on the basis of subjective neurolinguistic estimation of
mentors and members of companies. It should be noted that NFHS
will have no feedback with this evaluation function to prevent the
system collapse, i.e. conflict of estimation values.

The NFHS will be developed basing on the thesis, that the main
principle of flexible project management of digital transformation is
the process of predictive recognition of problem situations and group
work on measures considering the interests of stakeholders (all
members of business community). Formalization of this process is
realized by the presence of feedback, which implements problem-
predictive management (see Fig. 1).

In June 2022, when the NFHS was being developed, the general
number of business community “Board” members and mentors makes
up 1000 persons (these data will be used as a basis for modeling).

To assess the intellectual capital of the business community, the
following variables of NFHS were defined:

31



Neuro-Fuzzy Modeling Techniques in Economics 2022,VoL.11

— Si..n — Subjective evaluation of the intellectual capital of the
mentors of the business community “Board” (the scale from 0 to 100
points), which is formed basing on the opinions of the business
community managers (where n is the mentors number);

— T,..n — subjective-objective evaluation of the intellectual capital
of the companies with the membership in the business community
“Board”, calculated by Tobin’s q and presented by the members of
business community (h is the number of companies);

— K;.3— subjective-objective evaluations of the intellectual
capital of three founders of the business community “Board” based on
survey of expert estimations of mentors and members. To simplify the
calculations, the general integral estimation of the founders of the
business community “Board” will be done. At the moment of starting
gathering information, the level of the managers’/founders’
intellectual capital made up 93 points by a 100-point scale.

In line with methodological approaches to development of neuro-
fuzzy systems [23, 24, 33-38], we will build NFHS for evaluating the
intellectual capital of the business community “Board” in the form of
an “inference tree” (see Fig. 2). It has the following designations: M —
integral evaluation of the mentors’ intellectual capital; U — integral
evaluation of the members’ intellectual capital; K — integral evaluation
of the intellectual capital of the business community
managers/founders; KB — integral evaluation of the intellectual
capital of the business community “Board”.

The nods of the “inference tree” are interpreted in the following
way: the root fixg corresponds to the level of the intellectual capital of
business community “Board”; terminal nods are the corresponding
factors of influence; non-terminal nods (double circles) represent
integral indicators calculated on the basis of the partial influence
factors that they include. All nodes of the “inference tree” are
described by linguistic variables.

For the description of the quantitative input parameters {T;...Tn}
we used the calculations, performed by the members of the business
community “Board”; for the description of the qualitative parameters
S, M, U, Kand IKB, scores on a 100-point scale were used.
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- 100
IKBv

IKBvs

IKBsr

IKBn

K = (Ki+K2+K3)/3

Fig. 2. Structure of the NFHS evaluation of the intellectual capital
of the business community “Board”

The neurolinguistic evaluation with the corresponding scale of
changes for the input factors and output indicator is demonstrated in
Table 1. Table 1 also shows the values of the parameters of the bell-
shaped membership functions of all variables according to [39, 40]:

1

1+[x—b}
c

1 (x)= @)

where b and c are the parameters of bell-shaped membership function:
b — coordinate of function maximum; ¢ — coefficient of stretching/
concentration.
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The choice of membership function of bell-shaped type (1) is
predetermined by its simplicity and flexibility, since it has only two
parameters and simple derivative, which makes it more convenient for
further NFHS tuning.

Table 1

VARIABLES OF NFHS FOR EVALUATING THE INTELLECTUAL CAPITAL
OF THE BUSINESS COMMUNITY “BOARD”

Values of b and ¢

Range P S of membership
Linguistic estimation .
Factor Symbol chaorf (term), value range function (1)
ges
b c

Mentors’ IC S1...Sn | 0...100 | Low (N), 0...50 25 30
estimation Medium (Sr), 50...75 | 65 40

High (V), 75...100 85 20
Members’ IC T1...Th | 0...3 | Low (N),0...0.5 0.4 1
estimation Medium (Sr), 0.5...1.2 | 0.9 1.2

High (V), 1.2...3 1.8 1.4
Integral estimation K 0...100 | Low (N), 0...50 25 33
0; :E %f managers Medium (Sr), 50...75 | 67 37
of the business .
community High (V), 75...100 82 25
Integral estimation M 0...100 | Low (N), 0...50 20 30
of mentors” IC Medium (Sr), 50...75 | 63 40

High (V), 75...100 85 15
Integral estimation U 0...100 | Low (N), 0...50 27 35
of members’ IC Medium (Sr), 50...75 | 60 40

High (V), 75...100 82 25
Integral estimation IKB 0...100 | Low (N), 0...40 20 25
ofICofthe Medium (SR), 40...60 | 50 20
business community . .
“Board” Higher than medium

(VS), 60...80 70 25

High (V), 80...100 90 15
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The presented in Fig. 2 connections can be described in the
following functions in general form:

M = fw(S1...Sn):; (2)
U= fu(Tl. . Th), (3)
K = (Ki+Ko+Ks)/3, 4)

where K; 5 are the subjective-objective evaluations of the intellectual
capital of the three founders of the business community “Board”
based on expert estimations of mentors and members. The founders
who manage this business are evaluated by both members and
mentors on the basis of a closed survey. The points obtained are
reduced to the arithmetic mean first for each founder, and then the
total score K averaging over them (4).

The value of the output indicator IKB, i.e. the level of IC of the
business community “Board”, can be given in the formula:

IKB = f|KB(M, U, K) (5)

Using experts’ recommendations [32] and basing on the certain
economic situation, the intellectual capital of the business community
“Board” can be characterized according to the following levels on a
100-point scale:

— IKBy (80-100] — high IC (class A);
— IKBys (60-80] — IC higher than medium/average (class B);
— IKBsg (40-60] — medium IC (class C);
— IKBy [0-40] — low IC (class D).

The next stage of building NFHS of evaluating IC of the business
community “Board” is building the membership functions for all
factors and the output indicator. The membership functions are
descriptive ones, which define the range of change in the values of
variables (input and output) by terms (linguistic estimations of
indicators, which are proper names for the corresponding fuzzy sets).
For instance, Fig. 3 demonstrates the membership functions for all
linguistics terms of the output indicator (the levels of intellectual
capital of the business community “Board”).
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Fig. 3. Membership functions for the output indicator
(intellectual capital levels of the business commuity “Board”)

To form the final equation of NFHS on evaluating the intellectual
capital of the business community “Board” by neurolinguistic
modeling methods, in addition to describing the influencing factors, it
is necessary to define the dependencies and the impact of these factors
on the output indicator. For this purpose, on the basis of expert data,
hierarchical knowledge bases were developed that implement
dependencies in formulas (2), (3), (5). These dependences are “If-
Then” rules [23, 24, 33-40]. Partial examples of these hierarchical
knowledge bases are given in Tables 2-4.

Table 2

A SEGMENT OF KNOWLEDGE BASE FOR EVALUATING THE MENTORS’ IC
OF THE BUSINESS COMMUNITY “BOARD”

Sl Sz 53 Sn M w
N N N Sr N Wi
Sr N Sr N N Wo
Sr Sr Sr N Sr W3
Sr \Y N N Sr W4
\Y \Y \Y \Y \Y Wag
\Y \Y Sr \Y \Y Wso
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Table 3

A SEGMENT OF KNOWLEDGE BASE FOR EVALUATING THE MEMBERS’ IC
OF THE BUSINESS COMMUNITY “BOARD”

T, T, Ts Th U w
N N N Sr N Ws1
Sr N Sr N N Wsp
Sr Sr Sr N Sr Ws3
Sr \ N N Sr Wisg
\% Vv Vv \% \% Waggg
Sr \ Sr Vv Vv Wi10s0

As mentioned above, the evaluation of the intellectual capital of
management/founders of the business community “Board” is performed
on the basis of expert evaluations of surveyed mentors and members.
Value K is equal to the average value of mentors’ and members’
assessments on a scale from 0 to 100 points. As for March-April 2022,

the integral level of IC of managers/founders made up 93 points.

The knowledge base of the final equation of NFHS for evaluating
the intellectual capital of the business community “Board” is
presented in Table 4.

Table 4
KNOWLEDGE BASE FOR EVALUATING THE INTELLECTUAL CAPITAL
OF THE BUSINESS COMMUNITY “BOARD”

M U K IKB w

N N N N Wi051
N Sr N N Wios52
Sr N N N Wios3
Sr Sr Sr SR Wi054
N Vv Sr SR Wi10s5
\ Sr N SR Wi0s6
Sr Sr \% VS Wips7
\ Sr Sr VS Wi0s8
Sr \ Sr VS Wi059
\Y \Y \Y \Y, Wi060
\Y \Y Sr \Y, Wio61
Sr \Y \Y \Y, Wio62
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Operations with these knowledge bases, presented in Tables 2-4,
are performed in the mathematic package Matlab [41]. In each rule,
the membership functions of the input factors to the terms specified in
the rule are integrated using the logical operator “And” (implemented
by operations of multiplication or minimum) and multiplied by the
weight of the rule w (in the range from 0 to 1). These weights and the
parameters of all membership functions are used to tune the model.
The results of calculations of all rules related to one term of the output
variable are combined through the logical operator “Or” (summation
or maximum operations). So, the linguistic expressions presented in
Table 4 correspond to the following fuzzy logic equations:

N(IKB) = Wigsy - [ (M) - 1NU) - 1K) v
v Wigsz - [1N(M) - £7"(U) - 1K) v
Vv Wigss - [£27(M) - 1N(U) - (NK)];
R(IKB) = Wagss - [12"(M) - 22" (U) - £ (K)] v
Vv Wigss - [1Y(M) - £/(U) - 2" (K)] v
Vv Wigse - [/(M) - 27 (V) - 1N(K)];
#3(IKB) = Wags7 - [12"(M) - 22" (U) - 1/(K)] v
v Wigsg - [12'(M) - 12" (U) - 2"(K)] v
V Wigsg - [427(M) - 1'(V) - 2 (K)];
#/(IKB) = Wiggo - [1/(M) - 12'(U) - 1'(K)] v
v Wiger - [1'(M) - p'(U) - 17" (K)] v
V Wiggz - [427 (M) - 1'(U) - £ (K)]. (6)

The values of membership functions in the equations (6) are
defined by the knowledge bases characterizing the IC of mentors,
members and founders/managers of the business community “Board”.
Fuzzy logic equations (6) are mathematic implementation of NFHS of
IC evaluation of the business community “Board”.

The defuzzification procedure is the last stage of NFHS
development and is a reverse transformation of the received fuzzy
estimate into the exact value of the output variable. There are various
defuzzification methods, the choice and application of which depends
on the object of modeling [35, 40].
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Due to the peculiarities of NFHS and the output variable, to
calculate its exact value, we will choose the defuzzification method,
named “centrifugation method extended” [35]:

Zn:[IKBmm +(i _1).'KBmarx1‘lKBmm] i

IKB == . , (7)

where n is the number of terms of the variable IKB (in our case n = 4);
IKBnmin, IKBmax are the measurement scale range; g is a membership
function value.

Defuzzification procedure provides the final result of the
evaluation of the business community “Board” intellectual capital
based on the constructed NFHS.

In the mathematic package Matlab 6.1, an experiment was carried
out using above mentioned method (developed NFHS). Calculations
for evaluation of IC of the business community “Board” amounted to
82 points. According to the obtained results of NFHS calculations on
the evaluating IC of the business community “Board”, we can state
that it refers to a “high IC” class A (obtained 82 points out of 100).

Based on the results obtained, it is possible to formulate the
method of evaluation of the intellectual capital of the business
community (or/and other economic systems) through the following
stages:

— step 1: state the values of influence factors Sy, Ti.h, Ki. 3

— step 2: find the membership levels of influencing factors S;. .,
T,..n K13, K, M, U, corresponding to the linguistic terms by formula
(1). The values of the parameters b and ¢ of the membership functions
are presented in Table 1;

— step 3: develop the expert knowledge bases for calculating the
integral variables M, U and IKB of the NFHS;

— step 4: calculate the integral estimation K of IC of the managers
of the business community according to the formula (4);

— step 5: on the basis of the obtained knowledge bases, make
calculations to find the output value of NFHS;
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— step 6: to carry out defuzzification procedure (7) and find the
quantitative output value;

— step 7: when necessary to perform optimization procedure for
the NFHS.

The proposed cognitive approach to developing NFHS is an
effective instrument for modeling and visualizing managerial deci-
sions on the development of complex economic systems (for instance,
evaluation of the intellectual capital) through integration of quanti-
tative factor analysis and expert evaluation of qualitative indicators
and systemic relations between them. The potential of the cognitive
approach to solving economic problems is determined by infeasibility
of some methods of economic forecasting and extrapolation in condi-
tions of complex, instable, irregular or crisis economic situation [42].
The standard methods are meant for defining steady trends, therefore
any available transition processes can distort modeling results.

The developed NFHS of evaluating IC of the business community
“Board” can be regarded as a typical one for the given class of
objects. The methods proposed in its construction can be applied for
evaluation of other economic processes characterized by fuzzy
relations between input and output parameters, significant difficulties
at formalization of influence factors, possibility to use experts’
linguistic expressions for building a system, etc.

On the basis of the obtained results we will develop an economic
mechanism of managing the IC of the business community “Board” in
conditions of digitalization, which will refer to the category of
“flexible management models” (see Fig. 4).

The mechanism of managing the intellectual capital of the business
community “Board” is based on the fact that the management of
business community evaluates and elects mentors as the main IC
bearers. These have to pass their knowledge and skills to other
members of business community. The manager-mentor relationship is
of utmost importance for the success of the business community,
especially in a highly competitive environment. While endorsing
decisions on evaluating IC of managers and mentors of the business
community “Board”, it is also important to take into consideration
differences of opinion between experts (mentors), because these have
restricted rationality, which does not concern their proficiency.
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Management of the Analysis of
business community < IC of the
N business
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Developing
Mentors’ IC Managers’ IC Member’ IC managerial
evaluation (1) evaluation (K) evaluation (U) N g
decisions.
Economic
indicator of
v e_fficiengy is
Mentors Members lngre:clsnngf
of business community of business community Tobin’s g 0
members/
companies
of the
business
R I B +| community
: Factors of influence :
{ S, T,K 1
: l v ;
; Vector of input variables Rules generation of :
; St.n, Ti.h K knowledge base |« :
: / 7 5
H ! 1
! i !
H .« . 1 1
i | Defining values of MF Knowledge base ! !
E Rule weights w i E
E | : E
1 1 1
1| Solving fuzzy logic |, Base of MF Parameters b, ¢ ! :
! equations ) ' !
o | mm—m—=lbkee—m—————- 1 1
E : Optimization of ! 1
: | adjustment parameters 1 - | ;
: ! (when necessary) . '
H P — Lo 1
1 | Defuzzification and obtaining the output value of !
: IKB — IC of the business community “Board” ;
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Fig. 4. IC management of the business community “Board”

The relation manager-member in this model is of lesser value,
since the main task of business community is to spread innovative
knowledge and technologies. Therefore, a member can have any IC,
but must aspire to increase and capitalize it in his own business
(although in certain conditions, the management of business
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community can influence it indirectly, not accepting candidates with a
low IC as a member). The member’s IC level is calculated by his
Tobin’s q, which is the most economical factor in the system. The aim
of business community is to increase the member’s Tobin’s q
incorporating knowledge technologies. In their activity, the manage-
ment of the business community monitors a member’s Tobin’s q. If it
shows growth, it testifies the rise of the intellectual capital of the
whole business community.

Thus, it is a simultaneous aim of both a member and the
management, while the mentor acts as a means of achieving it. It is on
the basis of the NFHS, does the management of the business
community makes corresponding managerial decisions, mainly
involving mentors with certain competencies and knowledge, who can
influence the performance of other members of the business
community. Thus, there is a bilateral connection between the
management, mentors and members of the business community in the
system of general IC evaluation, as seen from Fig. 4. But it should be
noted once again that the main element in the management decision-
making system is the business community’s management.

Conclusions and prospects of further research

Cognitive approach [43] on the basis of neuro-fuzzy methodology
is an effective mechanism of modeling the managerial decisions for
the development of complex economic systems, to which we refer the
process of managing the intellectual capital of business communities
due to integration of the analysis of quantitative factors and expert
evaluations of system relations among them. The perspectivity of
applying the cognitive approach to solving economic problems (not
only IC evaluation and management) is explained by infeasibility of
some methods of economic forecasting (extrapolation) in conditions
of difficult, instable, ambiguous, irregular or crisis dynamics of the
economic situation development. To solve this problem, hybrid neuro-
fuzzy techniques are best suited, which served as the basis for the
author’s approach and the developed NFHS for evaluating the
intellectual capital of the business community “Board”.
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In this neuro-fuzzy hybrid system for managing IC of the business
community, several features are considered — the IC of leaders,
mentors and members, which are integrated into one common value
using the convolution procedures of the fuzzy logic apparatus.

The organizational and economic mechanism of managing the
intellectual capital of the business community can be incorporated in
the structure of the management system, which determines the regular
firm connections and relations within the community, the main
directions of managerial influence, that provide the integrity of the
whole mechanism. Like any other management system, the
organizational and economic mechanism of managing the intellectual
capital consists of two subsystems: ruling and ruled, both being in
dialectic interrelation. The ruled subsystem in this case is presented by
the intellectual capital and its functions. The structure and the content
of the ruling system is the basis of the IC management mechanism of
the business community and is realized by the developed NFHS.

The developed neuro-fuzzy hybrid system for managing the
intellectual capital of the business community “Board” can be
regarded as a typical one for the given class of problems. The methods
underlying it can be applied to evaluate other economic processes
characterized by fuzzy relations between input and output parameters,
significant difficulties at formalization of influence factors, possibility
to use experts’ linguistic expressions for building a system, etc.
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