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MATHEMATICAL MODEL AND LEVEL IDENTIFICATION
METHOD OF STRATEGIC MANAGEMENT OF THE ENTERPRISE ON
THE FUZZY SETSVEHICLE BASE

Problem statement. Further development of national economy needs new

approaches in management of enterprises . A canasi@erole here belongs to the
strategic aspect of management of an enterpriseelyao forming and realization
of strategy on an enterprise as the instrumentffettere activity providing not
only for the current situation but also for a laegm perspective [1].

Enterprise development strategy forming requiresufhout examination
of production and technical possibilities, aims asdnomic subject key problems
determination, choice and ultimate solution grouggdiactions program drafting
and its realization verification [2].

Modern globalized market economy forms new requamis to the
enterprises. They are predetermined by the presehdsard competition and
necessity to react flexibly on the ambiguous situnathanges on markets and in
industries of enterprises activity. Thus enterpssecess will depend on ability to

adapt oneself to the changes of their activity emment: to foresee and change



business structure, to develop and apply new tgbgsoducts into industry, to
determine directions of investments according tffedkdnt types of activity

correctly etc., to achieve success and providergmée prosperity in a prospect.
This actually is the principal task of strategicrragement.

Analysis of the last researches and publications. There are many

different methods in a theory and practice of sfyat management enterprises
(SME) in Ukraine. In particular it is possible testhguish such, as SWOT -
analysis, PEST -analysis, model of five competition forces Paqrteratrix of
"Evrokip" and other among them. However, none ofstext approaches is
effective enough both on the analyzable informatmanitude criterion and
accuracy and speed of result receipt on an enserpihese methods of level
analysis SME contain a limit amount of componentsictv are elected for
description. This causes their inadequacy and anotially limits their practical
application [3].

Among leading researchers, who were studying nsatteralyzed in
scientific work we should signify such abroad stisa as |. Ansoff, B. Berman, P.
Druker, A. Tomphson, A. Chandler and also nativierdssts: O. Vikhansky, V.
Herasymchuk, Z. Kindrats’ka and other.

Task statement. The research aim is optimal decision determinatron

relation to the enterprise strategic management reattle enterprises activity
stimulation in relation to the achievement of tHemg-term aims by a structural
and mathematical design SME.

Tasks that are being handled in the given article:

- mathematical level evaluation model developmenit strategic
management of an enterprise,

- such model mathematical formalization methodstetion on the base
of fuzzy sets vehicle;

- strategic management level evaluation.

A research object is a process of strategic manageaf an enterprise.



The research subject is mathematical models atmhagsrg methods of
strategic management of an enterprise level.

Basic research material exposition. For the problems removal that arise

up during application of the generally accepted reapghes to the strategic
development level evaluation, the authors offerrthn mathematical model, that
substantially allows to simplify such process, makiit transparent, clear,
automated and makes possible further reasonabbenmeendations development
according to the improvement of the strategic plagnat native enterprises [4].

In the table 1 [5, c. 56] the great number of theekes, formed on the
plenitude, minimality and effectiveness criteriac@acling to which we should
estimate the strategic enterprise development Isywkesented.

Table1
Indicesthat are being used for the SME level estimation

Strategy kinds Indexes

» Profitability of outlay;
Economic strategy » Return on Total Assets;
» Return on Equity.

» An average annual rate of own financial resoufces
increase that are formed out of inner sources;
» A particle of property asset;

» Removing coefficient of the fixed assets;
» Cover ratio.

Financial enterprise
strategy

The source: it is developed by the authors
Selected indices of the mathematical model formatoe given in the
table 2 [5; 6].
Table 2
Selected indices of the SME level estimation structured model for mation

Shortened index .
Full index name

name
Economic strategy

X11 Profitability of outlay;

X132 Return on Total Assets;

X132 Return on Equity.
Financial enterprise strategy




Xo1 An average annual rate of own financial resoufces
increase that are formed out of inner sources;

Xz A particle of property asset;

Xoa Removing coefficient of the fixed assets;

X4 Cover ratio;

The source: it is developed by the authors
On the basis of parameter set union of transformation functions are
formed: economic and social function. In turn e&ahction is estimated on the
basis ofx; chain.
Profitability of spending is an index that reprdsemnterprise profit
attitude toward the charges of the enterprise:

1)
where | — a profit of the enterprise;

|,— general charges of the enterprise.

Return on Total Assets (ROTA) is a financial cagéint that characterizes

efficiency of the all enterprise assets use:
x;, =2+ 100%, ()

where }— assets that are at the enterprise disposal.

Return on equity (ROE) is a financial coefficieritat characterizes

efficiency of the property asset use. It showsrretyprofit norm) on the inlaid
property asset.

Xyg = i— 100%, 3)

where | — a property asset of the enterprise.

An average annual rate of own financial resourgeselse is an index that
shows how much the volume of financial resourcesgkd in current and report
periods.

[z
x;l = T, (4)

where |, — a size of financial resources in the base pgriod

|13 — a size of financial resources in the reportqueri



A particle of property asset is a part of facibtihat are at subject’s holding
disposal for realization of activity with the priefnaking aim.

!
Xgp = =, ©))

‘[4
where |, — the fixed assets of the enterprise.
Removing coefficient of the fixed assets is a pletof cost of the fixed

assets that is written-off on the production chargéring previous periods.

[y
where |5 — a removal of the fixed assets;
|16 — an original cost of the fixed assets, hrn.
Cover ratio is a coefficient that shows sufficierafyenterprise resources

which can be used for redemption of its curreritiliies.
‘[1'? ‘[19
X3q4 = artas (7)

where |; — current assets;

|, — future periods’ charges;

|, — a current liabilities sum;

|, — future periods proceed.

For formalization of foregoing mathematical modethemrs suggest applying
the mathematical vehicle of fuzzy logic. Advantadehis vehicle is its simplicity
and wide application spectrum.

The authors offer to estimate the presented grafipadexes according to
three terms: L - low, M - middle, H - high on thadis of the concerted expert
knowledge (table 3). The function belonging graph@f such terms for the
selected multiplicity of estimating parameters r@@esented on pict. 1.

Table 3
Expert estimations of characteristic points of linguistic therms.

Characteristic Characteristic points’ meaning for the therms

points a a; C K Ky

1 2 3 4 5 6
Economic strategy




X11 0 0,5 0,7 0,8 1
X1z 0 0,4 0,5 0,8 1
Xi3 0 0,6 0,8 0,9 1
Financial enterprise strategy
Xo1 0 0,3 0,4 0.8 1
X22 0 0,3 0,5 0,9 1
Xo3 0 0,3 0,6 0,9 1
X4 0 0,2 0,4 0,7 1
Source: it is made authors on basis[7]
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Pic. 1. General view of belonging function chart for 3 unclear therms

Source: it is made by authors on basis [ 7]
On the basis of the represented chart in pictudegendences for 3 unclear

therms look like this:
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On the basis of expert data we form such knowledggices (table. 4, 5)
[7; 8].



Matrices of knowledge for economic strategy

Table4

s

AA

BA
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Source: it is created by authors
Table5

Matrices of knowledge arefor enterprisefinancial strategy

Xa1 X3z X3z Xz | T2

H H H H

H M M H H
M H M M

H H H H

M M M B AA
H M H M

L M M L

M L L L M
M M M M

L L M M

M M L L BA
M L L M

L L M L

M L L L L
L L L L

Source: it is created by authors

Logical equation for the group of indexeés (economic strategy)




,UB (f)= ,UB (%) EUB (%) DJB (x3) O ,UC (%) ﬂlc(xu) EUB (X8);
K (1) = 1 (%) T (35) T (305) O 1 (30) TUE (%) T (%49);
HE(F) = 1 (%) T (%) TUE (%45) O " (%40) TUE (%) T (%)
/JHC( f) = /JC (%) QIC (%2) E.UH (x3) O /JH(XM) DJC (%2) EUC(XB);
H(F) = p () T (%) QU (%5) O " () T () T (%)

Logical equation for the group of indexes, (enterprise financial
strategy):

KO (F5) = 17 (Xo0) TU® (Xo) QU (Xog) QU (Xp0) O 17 (Xo0) QU (Xp) B (Xo3) T (X5) O

O 1 (Xa0) TU” (%) QU (Xg3) T (X4);

HC(F5) = 17 (Xor) T (Xp0) T (Xag) T (%) O 11 (X50) TUC (%) QU (Xp) QU (Xp0) O
O 17 (Xq) T (Xg0) T (Xo5) U (X54);

HE(F,) = 1 (Xay) QU (Xa0) TUE (Xag) T (Xa) O 41 (X50) QU™ (X) QU™ (Xp5) QU™ (X50) O
0 1 (Xa0) QU (X5) QU (X5) T (Xg0);

B (F,) = 1 (Xo0) QU™ (%) QU (Xag) T (%) O 14 (X5) QU (X55) QU™ (Xo0) QU (X30) O
O 1 (Xo0) T (X ) QU™ (Xo) QU (X34);

K (F5) = 1" (Xo) QU™ (Xp) QU (Xog) QU™ (Xp0) O 1" (Xay) G (X)) T (Xo5) U™ (X,).

In turn each of entry primary parameters of s introduced as a
corresponding dependence on the row of entry pyiparameters (see table. 2).
The last stage is defuzzification, where strategmanagement level

identification is fulfilled according to such deEmce:

p’s =maxu’s (fy,....1,)

Conclusions and further researches. Existent SME methods are based on

internal and external enterprise environment resgatatistical and administrative
data. However they are imperfect, as they don’¢ tako account a lot of factors
that influence on its strategic development. Thweefa SME level evaluation
mathematical model is worked out by the authores piiculiarity of which is that it
takes into account the great numbers of primargygarameters, the great number
of criteria, and also combined function decompositof SME level estimation,
that allows clearly to represent great number tfyesstimating parameters on the
great number of initial decisions.

Offered articles are a mathematical model and ifiestion method of
SME level on the base of fuzzy sets mathematicaicle allows taking into

account economic subjects with the different typégstimating parameters not



including all the possible combinations of theilues that substantially cuts prime
cost of the made decision and diminishes persargirgel charges. In addition, it
becomes possible to get estimation, using the alatianguage of experts’

conclusions formulation [8].

References

1. Azarova, O.A., Antoniuk, O.V. (2011), “The estimation of the level of using of enteprise
strategic potential on the basis of neural Hopfield net”, Modeliuvannia ta informatsiini systemy v
ekonomitsi, no. 83, pp. 46-58.

2. Azarova, A.O. and Zheluk, N.S. (2010), “Selection, planning and implementation of the
development strategy of the enterprise”, Aktualni problemy ekonomiky, no. 12, pp. 91-100.

3. Azarova, A.O. and Foronova, O.V. (2007), “Development of decision support systems
in strategic management using the method of hierarchical target evaluation of alternatives”,
Avtomatika 2006: international conference on automatic control, Vinnitsa, pp. 325-331.

4. Azarova, A.O. and Foronova, O.V. (2006), “Analysis of existing models and methods of
forming rational management strategy”, Ekonomika: problemy teorii ta praktyky: Zbirnyk
naukovykh prats, DNU, Vol. IV, pp. 1222-1222.

5. Azarova, A.O. and Foronova, O.V. (2006), “Building DSS for with the strategic
enterprise management on the basis of the apparatus of the complex foal program”, Visnyk
Vinnytskoho politekhnichnoho instytutu, no. 5, pp.140-145.

6. Antoniuk, O.V. (2010), “The estimation of the enterprise strategic potential with using of
neural Hopfield net”, Visnyk Khmelnytskoho natsionalnoho universytetu, no. 6, pp. 115-121.

7. Zheluk, N.S. (2010), “The main stages of formation of enterprise strategy”, Liudskyi
faktor v ekonomitsi ta yoho perspektyvy v suchasnii Ukraini, pp. 25-26.

8. Azarova, A.O., Roik, O.M., Antoniuk, O.V., Storozha, A.V. (2012), “Mathematical
models and methods of estimation of the level of company strategic potential’, Visnyk
Vinnytskoho politekhnichnoho instytutu, no. 4 (103), pp. 90-99.



