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ASSESSMENT OF THE STRATEGIC POTENTIAL OF AN INTELLECTUAL BUSINESS SYSTEM
OPERATING IN ADYNAMIC EXTERNAL ENVIRONMENT

The paper discusses the issues of increasing the efficiency of the functioning of an intelligent business system by reducing its losses by creating an
integrated set of models for assessing the level of its current strategic potential and the degree of achievement of its fixed target state. The object of the
analysis is an intelligent business system of the IT industry that produces software products, the results of which depend on the well-established abilities
of its personnel, who has effective intelligent information technologies. The task of assessing the strategic potential, determined by the totality of available
resources (human, material, intellectual) that can be put into action, mobilized to achieve the target state of the enterprise, this calculation is based on
estimates of the material and intellectual potential of the business system. We will build a complex of models for determining estimates of material and
intellectual potential based on the significance and intensity of the influence of the strengths and weaknesses of the material, human, intellectual resources
of the functional zones of the business system. Development of a subject technology for assessing the strategic potential of an intelligent business system,
assessing the degree to which it reaches a fixed target state. Obtaining the results can serve as a theoretical basis for creating information technology for
assessing the strategic potential of an enterprise in the IT industry.

Keywords: intelligent business system, assessment of strategic potential, target state of the enterprise, material and intellectual potential, hierarchy
analysis method, functional areas of the business system.

B.JI. THCHIIBKHH, A. . CEMEHYEHKO

OIIHKA CTPATETTYHOI'O MIOTEHIIAJY IHTEJEKTYAJIbHOI BIBHEC-CUCTEMMH, 1110
®OYHKIIOHYE€ B YMOBAX JTUHAMIYHOTI'O 30BHIIIIHBOT'O CEPEJJOBHUIIA

B po0oti po3rismaeTbest MUTaHHS MiABUIEHHS e()eKTHBHOCTI (yHKIIOHYBAaHHS 1HTENEKTyalIbHOI Oi3HEC-CHCTEMHU 3a PaXyHOK 3HIDKEHHS ii 30UTKIB
LIIIXOM CTBOPEHHSI iHTErPOBAHOT0 KOMILIEKCY MOJIENeH OL[IHKH PiBHA 1l IOTOYHOTO CTPATEri4HOr0 MOTEHIIANY i CTYIIEHs JOCATHEHHS ii 3a(ikCOBAHOTO
inpoBoro crany. OG'ekTOM aHaM3y € iHTeNIeKTyanbHa 6i3Hec-cuctema IT iHayCTpil, sika BUPOOIIsiE MPOrpaMHy MPOAYKIITO, PE3yIbTATH isTbHOCTI SKOL
3aJIeKaTh BiJl YCTAJIEGHUX 3MiOHOCTEH CBOTO HEpCOHANy, IO BOJIOAIE e()eKTHBHHMH iHTENEKTYaIbHUMH iH(QOpPMALifHUMH TEXHOJIOTiIMHU. 3aBIaHHS
OLIIHKU CTPATEri4HOr0 MOTEHIIiay, [0 BU3HAYAETHCS CYKYMHICTIO HAsBHUX PECYPCIB (JIOACHKHX, MATepialbHUX, IHTEICKTYAIbHUX), SIKI MOXKYTh OyTH
MpPUBE/ICH] B Aif0, MOOLII30BaHi ISl JOCATHEHHS LITBOBOTO CTaHY IiANPUEMCTBOM, MOJSITa€ B OOYMCICHHI HOr0 Ha OCHOBI OLIIHOK MaTepialbHOrO i
IHTEJIEKTYaJIbHOTO TIOTeHIIaNiB Oi3Hec-cucteMu. [1o0ynyemMo KoMIIIeKC Moiereil BU3HAUSHHS OLIHOK MaTepiaJIbHOTO 1 IHTENIEeKTyalIbHOTO IIOTeHITiaiB
HA OCHOBI 3HAYUMICTh 1 IHTEHCHBHOCTEH BIUIMBY CHJIBHUX i CITAOKHX CTOPIH MAaTepiajbHHX, JIOACHKUX, IHTEIEKTyallbHUX PecypciB HYHKIN OHATBHUX
30H Oi3Hec-cuctemu. Po3poOka mpeaMeTHa TEXHOJOTiS OLiHKM CTPATeriYHOro IOTEHIany IHTeNeKTYalbHOI Oi3HEC CHCTEMOIO, OLIHKH CTYMEHs
JIOCSITHEHHSI HEto 3a(hiKCOBAaHOTO 1iboBOro cTany. OTprMaHHs pe3yJIbTaTH MOXKYTh CIIyI'yBaTH TEOPETHIHOK OCHOBOIO JUIsl CTBOPEHHS iH(pOpMaLiiHOT
TEXHOJIOTIT OLIIHKHU CTpaTeriyHoro noreHuiany mianpuemcrsa IT ingycTpii.

KurouoBi cioBa: iHTenekTyanpHa Oi3Hec-cMCTEMa, OI[IHKAa CTPATEriyHOro IOTEHLialy, IUIbOBE CTaH MiANPUEMCTBA, MaTepiaJbHUHA 1
iHTEIeKTya IbHUH MOTEeHIIiall, METOJ] aHaJIi3y iepapxiif, QyHKITiOHaIBHI 30HM 6i3HEC-CHCTEMH.

B.JI. THCHIIKHH, A. H. CEMEHYEHKO

OIEHKA CTPATETMYECKOI'O IOTEHIIUAJIA UHTEJJIEKTYAJIBHOM BU3HEC-CUCTEMBI,
®YHKIIMOHUPYIOIIEA B YCJOBUSAX JTMHAMHAYHOMN BHEIIHEX CPE/IbI

B pabore paccmaTpuBaeTcsl BOIIPOCHI MOBBINICHNS 3(Q(EKTHBHOCTH (PYHKI[MOHNPOBAHUS MHTEIUIEKTYalbHON OM3HEC-CHCTEMBI 3a CUET CHIDKEHHS ef
yOBITKOB ITyTe€M CO3[[aHHsI HHTETPUPOBAHHOTO KOMILIIEKCA MOJIENel OLIEHKH YPOBHS €€ TeKYIEro CTPaTerndecKoro MOTeHNUaa U CTeNeH! JOCTKEHHS
ed¢ 3a(MKCHPOBAHHOTO IENEBOr0 COCTOSHUA. OOBEKTOM aHaIM3a SBIACTCS HHTEIUICKTyallbHas OusHec-cucTeMa IT MHIyCTpHH, NMPOM3BOASALIAS
TPOTPaMMHYI0 TPOJYKIHIO, PE3YJbTaThl JIEATENbHOCTH KOTOPOH 3aBHCAT OT YCTOSABIIHMXCS CIIOCOOHOCTEH CBOETO MepcoHana, 00JIafaroIero
9((EKTUBHBIME HHTEIUICKTYAIbHBIMH MH()OPMAIMOHHBIME TEXHOJIOTHSAMH. 3ajiada OLCHKH CTPATErHYECKOro IOTCHINANa, ONpEaeIsIeMOro
COBOKYITHOCTBIO HMEIOIIUXCS PecypcoB (UeIOBEUECKUX, MaTepHAIbHBIX, HHTEIUICKTYalbHBIX), KOTOpBIE MOTYT ObITh IpHBEICHBI B JEHCTBHE,
MOOMII30BaHBl IS JIOCTYD)KEHHS IEJNEBOTO COCTOSHUS TIPEJNPUATHEM, COCTOMT B BEIYHCICHHH €r0 Ha OCHOBE OIIGHOK MaTepHabHOTO H
HHTEJUIEKTYalbHOTO MOTEHIINAIOB OM3Hec-CHCTeMbl. [locTpouM KoMILIEKC Mojeneil ompelereHHs] OLEHOK MaTepHaIbHOTO M HHTEIUIEKTYalbHOIO
MOTEHI[HAIOB HAa OCHOBE 3HAUMMOCTEH M MHTEHCHBHOCTEH BIMSHUS CHIBHBIX M CIAOBIX CTOPOH MAaTEPHANIbHBIX, YEIOBEUESCKHX, HHTEIEKTYalbHbIX
pecypcoB (QYHKIMOHAIBHBIX 30H OM3HEC-CHCTEMBI. Pa3paboTka mpeaMeTHas TEXHOJOTHS OLEHKH CTPATerHYeCKOro MOTEHIHala HHTEIUIEKTYalbHOH
OH3HEC CHCTeMOH, OIEHKHU CTETICHH JOCTIDKEHHS €10 3a()HKCHPOBAHHOTO IIEJIEBOr0 COCTOSIHUA. [lomydenue pe3ynbTaTsl MOTYT CIIyKUTh TeOPETUIECKOH
OCHOBOH /ISt cO3maHMsI HHGOPMAIIMOHHON TEXHOJIOTUH OIEHKH CTpaTeTHIecKoro noTeHnuana npeanpustus 1T ungyctpun.

KaroueBnle cJ10Ba: WHTEIUIEKTyaldbHass OW3HEC-CHCTEMa, OIIGHKA CTPATErMYecKoro IOTEHINana, IEIeBOe COCTOSHUE HPEANPUSTHS,
MaTepHaIbHBIH H HHTEIUIEKTyaIbHbII IOTEHIHAI, METO]] aHAIN3a HepapXui, (GyHKIMOHATbHBIE 30HbI OH3HEC-CHCTEMBL.

Introduction. At the present stage of the formation of
the information society, there is a significant change in the
structure of its productive forces, the relationship between
their material and intellectual components. This is
explained by the intensive appearance, along with material
business systems, of a wide class of intelligent business
systems. Existing production business systems are largely
dependent on their production capital (material potential).
This especially significantly affects their management
methods, and methods for assessing their strategic
potential. Intelligent business systems that produce

intelligent products are completely dependent on the mental
abilities of their staff with the latest information
technologies (intellectual potential). “Blind” application of
methods for assessing the strategic potential of production
business systems to the assessing the strategic potential of
intelligent business systems may be ineffective. In this
regard, it is urgent to develop effective methods for
assessing the strategic potential of an intellectual business
system (IBS), which operates in a dynamic external
environment. The aim of the work is to increase the
efficiency of IBS functioning by developing subject

© V. L. Lisitsky, A. I. Semenchenko, 2020

Bicnux Hayionanvnoco mexuiunozo ynisepcumemy «XIIIy. Cepisn: Cucmemnuii
28 ananis, ynpaeninua ma ingopmayitini mexnonocii, Ne 2 (4)°2020



ISSN 2079-0023 (print), ISSN 2410-2857 (online)

technology for reliable assessment of the strategic potential
of IBS, developing in the direction of a fixed target state
[1-3].

Literature review. Literary sources and publications
that are used in this article allow us to describe in detail the
mathematical apparatus of solving a problem, assessing the
strategic potential of an intellectual business system. This
is the use of the hierarchy analysis method, strategic
management techniques and others.

Formulation of the problem. In process
management, an intelligent business system is understood
as a set of intelligent business processes (IBP) (main,
providing, as well as IBP management, development),
which form a certain structure designed to actively achieve
a fixed global goal with maximum efficiency [4]. IBS has
the resources (human, material, intellectual) that determine
its material and intellectual potentials. IBS, as a rule, is
based on knowledge, contains a complex of software
linguistic and logical-mathematical knowledge
management tools for intellectual support of personnel
activities, information and knowledge search in an
interactive solution in a natural language [3-5]. The IBS
structure is dynamic. It develops and changes under the
influence of the features of the implemented IBS strategy,
its internal complexity and changes in the external
environment. It is assumed that IBS has a matrix structure
in which the members of the project team are subordinate
not only to the project manager, but also to the heads of
those structural divisions in which they constantly work.
IBS intellectual products are software for the automation of
management accounting in trade, catering, and small and
medium-sized businesses. The design and development of
software is based on its life cycle model, which contains the
following steps: analysis; design; development; testing;
implementation; escort. It is generally accepted that its
resources determine the potential of any enterprise. The
strategic potential of IBS is understood as the totality of
available resources (human, material, intellectual) that can
be put into action, mobilized to achieve the global goal of
IBS, determined by its mission. Typically, strategic
potential is defined by a multitude of quantitative
indicators. Taking into account the features of the IBS
subject area, such as the quality and efficiency of decision
making; unclear goals; the number of agents involved;
chaos, fluctuations and quantization of the behavior of the
internal and external environment; the multiplicity of
mutually influencing factors; weakness structurefull,
unigueness, non-stereotyped situation, etc. It is difficult to
indicate the degree of attainability of the target state based
on all indicators [4, 6].

In this regard, an urgent task arises of assessing the
strategic potential of the IBS with one quantitative indicator
characterizing the degree of its achievement of the global
goal.

Subject technology for assessing strategic
potential. The levels and mutual influence of its material
and intellectual potentials determine the strategic potential
of IBS. Each of these potentials depends on the intensity of
the influence of the strengths and weaknesses of the
resources of the IBS functional zones (marketing;
production; research work (innovation); personnel;

finance; management; external economic activity; other
functional areas) on the degree to which the IBS target state
is achieved. The intensity of the influence of the strong,
weak sides of each functional area is determined by its
significance and forecast probability and its manifestation
on the time interval [0; T] with duration T. It is assumed
that U < U < U, where U is the bottom limit, U is the top
limit of the probability of a side appearing during the
movement of the IBS to the target position. The Importance
of strengths and weaknesses is determined by its
contribution to assessing the level of IBS potential. In the
following, the material potential of IBS is understood as the
totality of the available material and human resources of the
IBS functional zones that can be activated, mobilized to
achieve the global goal of IBS. Similarly, the intellectual
potential of IBS is understood as the totality of the
intellectual and human resources of the IBS functional
areas that can be activated, mobilized to achieve the global
goal of IBS. The level of Strategic Potential (SP) IBS is
determined by dependence

SP = @o(MP, IP), (1)

where MP is the level of material potential of IBS, IP is the
level of intellectual potential of IBS. It is assumed that

MP, < MP < MP, ,IP, < IP < IP, )

where MP,, IP, is an optimistic assessment of the material
and intellectual potentials of IBS and MP,, IP, is a
pessimistic assessment of the material and intellectual
potentials of IBS.

An optimistic assessment is manifested under the
condition that the weaknesses of the resources of the
functional zones are manifested with a probability equal to
U = U. A pessimistic assessment is manifested under the
condition that the strengths of the resources of the
functional zones are manifested with a probability equal to
U=U. In an optimistic assessment, strengths are
manifested with probability equal to U € [U, U]. In the case
of a pessimistic assessment of potentials, weaknesses
appear with the probability equal to U € [U, U]. In reality,
strengths and weaknesses are manifested with probability
equal to U € [U, U]. In this case, the material potential is
determined by the formula

MP = @,(MP,, MP,), (3)
and intellectual potential is determined by dependence

IP = @,(IP,, IP,), (4)

In addition to U, the second factor affecting the IBS
potential level is the significance of the i strengths and
weaknesses of the resources of the IBS functional zones:

a; is significance of the i—th strength of the material
and human resources of the functional zones of IBS,
i = 1,n,, n, is the number of strengths;

B; is significance of the i-th weaknesses of the
material and human resources of the functional zones of

IBS, i = 1, n,, n, is the number of weaknesses;
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y; is significance of the i—th strength of the material
and human resources of the functional zones of IBS,
i = 1, m,, m, is the number of strengths;

0; is significance of the i—th weaknesses of the
material and human resources of the functional zones of
IBS, i = 1, m,, m, is the number of weaknesses;

Taking into account the introduced designations,
complex estimates are found:

e optimistic assessment of material potential MP, is
found [7, 8].

e pessimistic assessment of material
MP, [7]is

potential

mp, = 1= 6 (U= 1)/ (T-v),  ®

e optimistic intellectual potential IP, [7] is.

B, = Y vi(Ui-v)/([T-v)., @

e pessimistic intellectual potential /P, [7 ] is

ms

IP, = Z 0. (U - v.)/ (T: - vy)- ®)
i=1
Considering the additive nature of dependences (5-8),
in determining PM and IP according to (3, 4), the geo-

metric mean value MF, and MP,, IF, and IP, is used.

MP = (MP, -Mpp)l/z, P = (1P, -11910)1/2 9)

Assessment of strategic potential is defined as the
geometric mean value of PM and IP.

SP = (MP - IP)'/2 (10)

When defining values «;,i=1,n;, B;, i = 1,n,,
Yi,i=1,my, 0;, i =1,m,, it should be mind that the
functioning of IBS in the process of moving to the target
state is determined by the multidimensional nature of
business processes, their interconnection, dynamics, the
multiplicity of participating agents, randomness, poor
structure, etc. This leads to the emergence of new discrete
structures with a new quality and influence on the process
of achieving a global goal. It is advisable to use the method
of analysis of hierarchies for study the influence of
strengths and weaknesses on the achievement of the target
state [9]. The basis of AHP is a hierarchy, which is a system
of levels, each of which consists of elements and factors.
The task in the language of hierarchy is to determine the
intensity of the influence of lower-level elements on the
focus of the problem. In an optimistic assessment of
potentials, the focus of the problem is to increase the degree
of achievement of the global goal. In a pessimistic
assessment of potentials, the focus of the problem is to
reduce the degree of achievement of the global goal. Fig. 1
shows the hierarchy for determining significance of «;,

i=1,n,andy;, i =1, m,.

Problem focus

Functional Zones

Strengths of material (intellectual) IBS
resources

Fig. 1. Hierarchy for an optimistic assessment of the material

(intellectual) potentials of IBS

Fig. 2 shows the hierarchy for determining the signifi-
cance of B;,i = 1,n,and 6;, i = 1, m,.

Problem focus

Functional Zones

Fig. 2. Hierarchy for pessimistic assessment of material
(intellectual) potentials of IBS

IBS resources

To implement the procedure for determining «;, f;,
vi, 6; a group of experts is created from numbers
experienced IBS specialists who fill out questionnaires for
the corresponding elements of the hierarchy (fig. 1, fig. 2).
On the grounds of the completed questionnaires, a
generalized matrix of pairwise comparisons is formed.
Based on this matrix, local and global priorities of the
elements of the lower and middle levels of hierarchies are
determined. The global priorities of the elements of the
lower level of hierarchies (fig. 1, fig. 2) determine their
significance. The expert method determines the predicted
values of U, U, U for each strong and weak side [8, 10].

The results obtained make it possible to determine
MP,,MP,, IP,, IP,, using dependencies (5-8), then using
dependence (9) to determine MP and [P. Based on
dependencies (10), the strategic potential of IBS is
estimated.

As a result of the described technology, the value SP
of the strategic potential of an intelligent business system is
received. Fig. 3 shows the geometric interpretation of the
SP, as the length of the side of the squares, with the area
M = MP-IP [11,12].

The use of an expert procedure using the technology
of the hierarchy analysis method to evaluate the
significance of the strengths and weaknesses of the
material, human, and intellectual resources of the
functional areas of the business system is supposed to be
operated by the expert with qualitative concepts (more,
much more, etc.) [12, 13].
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Fig. 3. Geometric interpretation of the strategic potential of an
intelligent business system

At the same time, the real reasoning of experts based
on natural language cannot be described within the
framework of traditional mathematical formalisms.
Therefore, when assessing the degree of achievement of the
target state by an enterprise, it is advisable to use fuzzy sets.
M is considered as a logical variable with the core [0.49, 1].
The function of membership p (M) of the "masses" in the
set H,, providing the necessary degree h, of achievement
by the enterprise of the goal, is trapezoidal (fig. 4), where
[AC] is the core of u (M). M, = {M: h, < u(M) < U}.

=]
.
&

A B C

0 o1 02 03 04 05 06 07 08 09 1 11 12
Fig. 4. Membership function parameters
The formula for p (M) has the form
0, M <A,
W =1n-2 =2

5 ASM<B, (11)
h, B<M<C.

In the case under consideration, A=0.49, C =1.
Value B=0.7, the value of U is chosen equal to 0.9,
ho <h<U.

The described sequence of actions defines the subject
technology for assessing the strategic potential of IBS,
which contains the following steps:

e Collection of qualitative and quantitative
information about the internal environment of IBS, the
material and intellectual resources of its functional zones;

o Identification of the strengths and weaknesses of
the material resources of the IBS functional zones;

e Identification of strengths and weaknesses of the
intellectual resources of the IBS functional zones;

e Determination of forecast probabilities of

manifestation of U, U, U of all IBS strengths and
weaknesses;

o Expert procedure for the formation of matrices of
pairwise comparisons;

e Determination of the significance «;,i = 1,n,,
Bi, i =1,ny, v;, i = 1,my,8;, i =1, m, of the strengths
and weaknesses of IBS;

e Assessment of the material potential of IBS;

e Assessment of the intellectual potential of IBS;

e Assessing the Strategic Potential of IBS.

As a result of the implementation of the developed
subject technology, the SP value is obtained. Let the
threshold h is specified that defines the minimum
acceptable degree of achieving a global goal. If SP < h,
then it is logical to expect that the target IBS state will not
be achieved [14].

Conclusions. The proposed subject technology
allows us to determine a comprehensive assessment of the
strategic potential of IBS, striving to achieve a given target
state, to assess the ability to achieve IBS. The proposed
subject technology can serve as the basis for creating
information technology for assessing the strategic potential
of IBS.
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