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ANNOTATION

This article discusses the index-matrix model usage
analysis and enhance intellectual potential. Based on introduced
Techniques it was built the index-matrix model of efficiency of
usage and enhance the intellectual potential in the national
economy. Designed matrix models give a clearer picture of the
activities of implementing intellectual potential that can be used
in further economic and statistical studies. This method allows
to determine the potential opportunity to enhance intellectual
potential in a stable state of the economy, and investigate the
impact of the major factors in the revitalization of intellectual
potential through the introduction of various measures to stimulate
this process. Results of the study demonstrate the importance of a
comprehensive approach in analyzing the intellectual potential in
the national economy.

Keywords: index-matrix analysis; activation of intellectual
potential; national economy; effectiveness; economic efficiency;
productivity economy.

AHOTALIA

Y cTaTTi po3rnsAAalTbesa iHAEKCHO-MaTpUYHi Moaeni aHanisy
BMKOPUCTaHHA Ta akTuBi3auii iHTenekTyanbHoro noteHuiany. Ha
OCHOBI npeacTaBneHoi Metogukn Oyno nobyaoBaHO iHAEKCHO-
MaTpUYHy Mogenb e(EeKTUBHOCTI BUKOPUCTAHHS Ta akTuBisauii
iHTenekTyanbHOro noTeHuiany B HauioHamnbHin ekoHomili. Pos-
pobneHi MaTpuyHi MoZeni AatTb Ginbll YiTke YSBNEHHSI NMpo Mno-
Ka3HWKM eheKTUBHOCTI peanisauii iHTenekTyanbHOro noTeHjiany,
AKi MOXyTb OYTU BUKOPUCTaHI B NofanbLUMX EKOHOMIYHKX Ta CTa-
TUCTUYHUX JocnimKkeHHsX. Lie meTtoa 403BOMSE BUSHAYNTU MOX-
NMBICTb MOTEHLINHOI aKTMBi3aUii iHTenekTyanbHOro noTeHuiany B
cTabinbHOMY CTaHi EKOHOMIKM, a TaKOX OOCMIAUTU BMIIMB OCHO-
BHUX (paKTOPIB Ha aKTUBI3aLito iHTENEKTyanbHOro noTeHuiany 3a
paxyHOK 3anpoBaXeHHS Pi3HMX 3aX0AiB 3i CTUMYIOBAHHSA AAHOr0
npouecy. Pesynbtat OOCHIMKEHHA AEMOHCTPYIOTb BaXIMBICTb
3aCTOCYBaHHSI KOMMJSIEKCHOIO MiAXO4Y MpY aHani3i BUKOPUCTaHHS
iHTenekTyanbHOro NoTeHuiany B HaLioHanbHi eKOHOMILi.

KnouoBi cnoBa: iHAEKCHO-MaTpUYHWUIA aHani3; akTuBi3aLis
iHTenekTyanbHOro noTeHuiany; HauioHanbHa eKOHOMiKa; edek-
TUBHICTb; EKOHOMIYHA e(PEKTUBHICTb; MPOOYKTUBHICTb EKOHOMIKW.

AHHOTAUMUA

B cratbe paccmaTpuBaroTCsi MHAEKCHO-MaTpU4Hble MOAENU
aHanu3a WCronb30BaHUA W aKTUBM3aUUW UHTENMEKTYanbHOro
noteHumana. Ha ocHoBe npeacTaBneHHoW MeToauku Obina no-
CTpOeHa MHAEKCHO-MaTpUYHas Mofenb 3peKTUBHOCTM MCNOSb-
30BaHWs U aKTUBM3aLMW MHTENNEKTYaNbHOMO NOTeHLMana B Hauu-
OHanbHo 3kOHOMMKe. PaspaboTaHHble MaTpUYHbIE MOAenu AarT
Gornee 4eTkoe MpeACTaBREHWE O mokasaTensx 3MeKTUBHOCTU
peanu3aumi MHTENNeKTyarnbHOro noTeHuuana, KoTopble MoryT
OblTb UCMONb30BaHbl B AanNbHENLIUX SKOHOMUYECKUX U cTaTuc-
TUYECKMX UCCNefoBaHusaX. JTOT MeTod NO3BONSET onpeaenuTb
BO3MOXHOCTb NOTEHLMANbHON aKTUBM3aLMN UHTENNEKTYanbHOro
noTeHumana B CTabUNbEHOM COCTOSIHUM 3KOHOMWKW, a Takke MUc-
cnefoBaTh BNMUSIHUE OCHOBHBIX (DAKTOPOB HAa aKTUBU3ALMIO UHTEN-
NEKTyanbHOro NoTeHUMana 3a C4eT BBEAEHUS pasnnyHbIX Mep Mo
CTUMYNUPOBAHWIO AaHHOTO NpoLecca. PesynkTraTthl MCCNeaoBaHNS
[EeMOHCTPUPYIOT BaXHOCTb NPUMEHEHUSI KOMMIEKCHOTO noaxoaa

npv aHanuse WUCMonb30BaHUA UHTENNEKTyanbHOro noTeHupana B
HaLMOHaNbHON 3KOHOMUKE.

KnroyeBble cnoBa: MHAEKCHO-MaTPUYHbLIN aHanu3; akTuemnsa-
LMS MHTENNeKTyanbHOoro NoTeHumana; HaumoHanbHas 3KOHOMMKa;
3(hHEKTUBHOCTb; IKOHOMMYECKas 3(PPEKTUBHOCTb; NPOM3BOAN-
TENbHOCTb 3KOHOMMKM.

Problem setting. The study of the dynamics of
economic efficiency from the use of intellectual
potential in the national economy is a complex
process and is not granted because it is difficult
to determine the basis for calculating the perfor-
mance indicators.

In our study we try to identify and systematize
indicators of economic efficiency of intellectual
potential in its implementation in the national
economy by using index-matrix models.

Recent research and publications analysis.
Matrix analysis methodology which was devel-
oped by renowned Estonian scientists [2-3, 8-9]
will consider the level of conversion efficiency in
intellectual potential to intellectual capital, orga-
nize analysis and interpret indicators of economic
efficiency of the use of intellectual potential to a
single model.

The research objective. The purpose of this
paper is a synthesis and application in practice
of index-matrix modeling of economic efficiency
indicators from realization of the intellectual
potential of the national economy.

Key research findings. Modern interpretations
of effectiveness, economic efficiency, productiv-
ity economy relies on a wide range of factors that
have an impact and determine the level of perfor-
mance in time, space and scale of any economic
system. The factors that determine changes in
the level of efficiency and productivity of the
national economy in terms of predictive capac-
ity is primarily the increased use of intellectual
potential, reducing the gap between the training
and retraining of scientific and professional per-
sonnel and implementation of acquired knowledge
and experience in their actual implementation —
intelligent products, increase the motivation for
the development and implementation of intelli-
gent products, general trends to improve predic-
tive potential, an increase in return of invested
funds forming intellectual potential, reduction of
certain expenditure items in the process of forma-
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tion and implementation of intellectual capacity,
improve profitability as the most intelligent prod-
ucts and intellectual resources, creating appropri-
ate conditions for the growth and preservation of
intellectual capacity within the country and more.

Thus, the effectiveness of the implementation
of intellectual potential factors is an umbrella
category that includes all of the above factors.
So, the individual indicator can not be considered
as a direct reflection of the effectiveness or effi-
ciency in general. The content of all these indica-
tors are indicators of intensity, but as all relevant
phenomena are part of the category of efficiency,
they are both partial and performance indica-
tors, and each reflects the level of efficiency and
changes in certain circumstances.

Increased productivity and increased intellec-
tual capacity will be based on the intensification
of the creation and implementation of intellectual
products, but not every step or action increasing
intensity leads to an increase in actual perfor-
mance.

One of these indicators is to motivate academic
and professional staff to enhance the intellectual
activity to create intelligent products this figure
may not lead to higher overall efficiency if an
intensification of intellectual potential accompa-
nied by is excessive costs for development and
implementation of intelligent products. In addi-
tion, the overall efficiency of the national econ-
omy from activation intellectual capacity will not
grow if the increase in the intensity of the intro-
duction of intellectual potential of individual
organizations, enterprises, institutions, or cer-
tain activities accompanied by decreased activity
in other organizations, in other areas, directions,
fields, sphere of activities.

So increase of aggregate productivity and effi-
ciency of the national economy from the sale of
intellectual potential is a comprehensive equi-
librium increase in the intensity of intellectual
activity and sales of intelligent products simul-
taneously in many sectors, the sides and aspects.

There is a certain contradiction in the approach
to measure the performance and efficiency that is
in any attempt to determine the level of efficiency
as a ratio of two absolute values will be received
index, which is not common, but a partial indica-
tor of efficiency. Accordingly, the use of models
based on these indicators can not give unbiased
information about effectiveness. Out of this sit-
uation is to search for a particular way of mod-
eling efficiency level that would allow adequately
reflect the nature of the category of efficiency.

Another methodological error that prevents
solving the problem of measuring performance is
a fuzzy concept of the study objectives and mea-
sure performance. Most modern researchers try
establish unified procedures which made it possi-
ble to answer all the questions that arise in eco-
nomic activity due to the efficiency, while prac-
tice requires precise numerical information to
solve two different problems:

- Detailed expose of the level of efficiency and
increase of its reserves (task adequately reflected);

- Ranking intellectual resources for the imple-
mentation of the reached performance (task rank-
ings).

The task adequately reflected in its methodol-
ogy is a primary, as based on data derived from
its implementation, can be the way to solve the
problem of ranking.

To display the total productivity and efficiency
of the implementation of intellectual potential
and further increase of reserves, modern schol-
ars often distinguish indicators such intensity as
partial performance or performance factor pro-
ductivity:

1) Personnel intellectual potential productiv-
ity, which can be measured by indicators:

1.1) the creation of intellectual products — the
ratio between the value of created intellectual
products — Q and the time spent on their cre-
ation — H;

1.2) specific time spent on creating intellec-
tual products (resources) — H/Q;

2) Intellectual potential material efficiency is
the ratio of created intellectual products — Q in
monetary terms to material expenses for intellec-
tual resources — C, or inverse proportion between
these indicators (C/Q);

3) The return on intellectual potential, which
can be:

3.1) profitability of intellectual products — the
ratio between profit — M and the value of the cre-
ated intellectual products — Q;

3.2) profitability of intellectual resources —
M/C.

Fig. 1 shows all of the above indicators of
intensity and four quantitative performance
indicators H, Q, S, M, the ratio between them is
the personnel intellectual potential productivity,
material efficiency and profitability of intellec-
tual resources.

oO/'H M/Q
c/o
o/C /
H/Q M/H

Fig. 1. Indicators of efficiency factor activation
of intellectual potential
Source: it is built on giving data [3] by the author

Indicators cover some vicious intensity field
between the initial quantitative performance indi-
cators. This field relations. Fig. 1 allows you to
find out that of 12 possible relationships between
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the four output parameters Q, H, C, M indicator
of the intensity reached only six. Thus, we can
conclude that set of partial performance indica-
tors, which are often used for it’s characteristics
do not give a complete picture of quality economic
relationships that form the level of efficiency.
This finding points to the correct path for the
next overcoming the before mentioned problems.

For a more thorough knowledge of the field of
relations, which formed effectiveness factors of
enhance of intellectual capacity, should cover all,
without exception, all the relationship between
output parameters, the relationship depicted in
Fig. 2.

Fig. 2. A complete coverage of relations field
Source: it is built on giving data [3] by the author

Schematic representation of the field of rela-
tionship demonstrates how overall system field
model of economic efficiency is more complete
than normal traditional idea of the level of effi-
ciency, as measured by not overall system set of
indicators.

In Fig. 2 accept performance intensity, also is
shown:

- return time creating intellectual resources —
M/H, is the sum of earnings per hour, day, or a
certain period of time it that a person or team
needs to create intellectual products;

- measured time is required to manufacture
intellectual resources of profit — N/M;

- measured intellectual production of profit —
Q/M is the value of intellectual products is
required for 1 USD of profit;

- related cost to the creation of intellectual
resources or products to the time required for
their establishment and implementation — S/N;

- measured time to exercise intellectual activ-
ity material costs necessary for the development
of intelligent products — N/A;

- measured material costs necessary for the
creation of intellectual resources of profit — S/M.

Diagram consists of two parts of different
qualitative character:

- Quantification of output — output indicators
of intellectual activities which restrict right per-
formance and thus determine its specific content,
but they are not part of the relations field;

- The system of all possible relationships
between output parameters, so the field relations
model.

Thus, when this approach modeling approach
the level of efficiency is not the quotient of the
result of the cost (or resources). The level of effi-
ciency — is a field or overall system set of all
possible indicators of intensity that bind together
the quantitative results of intellectual activity
proceedings.

Four quantitative output parameters, of
course, is not enough to build a model of pro-
ductivity and efficiency, on which you can make
a really deep analysis of the causes of changes
in aggregate productivity and efficiency or find
additional reserves to its increase. To include
another indicator — factor intensity in the model
will need to complete the list of output parame-
ters. This will increase the number of indicators
of intensity (from 12 to 20). If the number of out-
put parameters n, the total number of elements
in the field of relations indicators (intensity) will
be equal to:

n, — n.

Graphic model of the relationship field made
it possible to bring some important theoreti-
cal principles of the plan. For the quantitative
measurement of total productivity and efficiency
advisable to start using a mathematical model in
the form of a matrix (Fig. 3), which is identical
described to the model graphic fields of relation-
ship.

Matrix model of relations field can also iden-
tify untapped internal resources to improve effi-
ciency. It is a versatile tool for research, mea-
surement, comparison and evaluation of the
functioning and development of intellectual
potential of the national economy.

0 H | M| C
0| 10 | HO | MO| CO
H | oH | 10 | M/H | C/H
M| oM | HM| 10 | oM
Cc | oc | HC | M/C | 1,0

Fig. 3. The matrix model of field relations, a model
identical to Fig. 2
Source: it is built on giving data [3; 9] by the author

The model of efficiency in its structure is fun-
damentally different from other matrix models
used in the modeling of economic phenomena,
such as [1]. Elements of the last are additive, and
the amount of the vector-rows and columns are
balanced, then the field matrix model elements
are interconnected by relationship multilateral.

All changes of aggregate ripple ties produc-
tivity and efficiency state are quantitatively
reflected in the output parameters. Comparison
of matrix of the following periods reveals that
relations field components most influenced on
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variations in aggregate productivity and effi-
ciency (component indices which most deviated
from the unit during the period). This approach
makes it possible to solve an important theoret-
ical issue — the problem of the importance of
individual factors of efficiency enhance in the
use of the intellectual potential of the national
economy. This problem is specific to a mar-
ket economy and business entities and various
types of institutions that have available suffi-
cient intellectual and innovative potential, but
because of financial, social, economic, political,
technological, technical or other reasons can not
activate it, so have the low level of aggregate
productivity and efficiency of the implementa-
tion of intellectual potential.

The structure of efficiency matrix is a square
and all its elements are placed symmetrically
along the main diagonal, is with the suffix
placed in inverse order are reciprocal (Fig. 4), is:
b, = 1/b21; b31 = 1/b13'

C; —
Ci C: C |=C
ai
a; 1,0 b bu
a | by | 1.0 | e | b
1,0 =\by
a. | by | b | o | 10

Fig. 4. Matrix model in general terms, for any
number of parameters — n
Source: Reylyan (1989, p. 150-151)

From this it follows that any change in the
efficiency of the numerical values of one of the
two elements placed symmetrically with respect
to the main diagonal, always growing, and the
other — are reduced. Raising efficiency in the
revitalization of intellectual activity increases the
performance b, = Q/H; b,, = M/Q; b,, = M/H;
b,,=C/H;b,, =@Q/C; b,,= M/C — (shown in Fig. 5).

0 H M c
") 1,0 H/Q M/Q [e0)
JORIOI®

om H/M oM

¢ @ HIC

Fig. 5. Intensity indicators that grow at higher
efficiency level of intellectual potential
Source: it is built on giving data [2-3, 8-9] by the author

olio

Next, you need to carry out the restructuring
matrix model, placing encircled items under the
diagonal (Fig. 6).

As a result of overall relations field is divided
into two fundamentally different parts: below-di-

agonal (direct relationship field) and superdiago-
nal (inverse relationship field).

For common characteristic of changes in the
state field of relationships and their measurement
can be only limited by direct relationship field
(additional consideration of the inverse relation-
ship field expedient only in detailed factor anal-
ysis of all the circumstances of the performance
change).

om oM HIM

1,0 cro H/Q
@ 1,0 H/C
@ @ l ’0

Fig. 6. The ordered matrix model
Source: it is built on giving data [2-3, 8-9] by the author

000]

Marsena William M. Saarapera, V. Venese pro-
pose to consider as the efficiency field as the field
of relations, but in reviewing the effectiveness of
intellectual capacity should summarize these con-
cepts and consider them homogeneous.

Analysis of fig. 3-6 shows that in the initial
model output parameters were in random order
and in orderly patterns are in order of relative
consistency, depending on the quality of the out-
come of intellectual activity.

Using synthetic performance index, which
can take the form of an arithmetic or geomet-
ric mean of all index fields direct relationship
makes it possible to place any amount or set of
elements of the system of intellectual potential
of the national economy in order to increase their
effectiveness and enhance intellectual activity of
the intellectual potential in implementing eco-
nomic space. Many useful analytical information
can be obtained from matrix models as a result
of the special relationship imitations state of the
field under different conditions, for example, if
the value of intellectual products will increase by
X percent or staff performance of the intellectual
potential rise in y percent etc.

Conclusions: The methodological basis of the
analysis of the performance and efficiency of the
intellectual potential of the national economy is
the possibility of complex factor analysis based on
field of relationships and related considerations
of the economic square matrices. This method
allows to determine the potential opportunity to
enhance intellectual capacity in a stable state of
the economy and the impact of the major fac-
tors in the revitalization of intellectual potential
through the introduction of various measures to
stimulate this process.

Construction of matrices based on field of
relationship makes it possible to select accu-
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rately the most essential parameters for the for-
mulation and processing of certain economic and
statistical tasks.
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