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FUZZY MODEL OF THE PHARMACEUTICAL ENTERPRISE’S
BUSINESS SAFETY AND THE RESULTS OF IT'S COMPUTER REALIZATION

The fuzzy model for generalized losses definition during pharmaceutical enterprises activity on the basis of indistinct
sets theory methodology has been developed. It s realization in MATLAB environment is executed. Common perspectivity for
application of fuzzy-sets approaches for increase of the enterprises business safety level has been shown. The aim of the pa-
per is to describe the method and computer’s realization for estimations of pharmaceutical enterprises safety level on drugs
market in Ukraine. The main methodology is to use the fizzy methods and Matlab’s fuzzy-tools for creation of multicriteria
model for calculations of summary level of pharmaceutical wholesaler’s busines safety with financial, time, information, eco-
logical and other losses as parametrs. On the basis of the conceptual approaches to study of busines safety and the computer
fuzzy modeling methodology for industrial-administrative solutions and the fuzzy model for pharmaceutical enterprises busi-
nes safety level estimation has been created. The finded output surfaces allow to carry out at verbal level the analysis of asso-
ciation of an integral common from a modification of separate losses. On the basis this surfaces it is possible to know areas in

which minor alterations of data-ins essentially change safety level of pharmaceutical enterprices.
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Introduction

Formulation of the problem, publication’s
rewiew and the purposes of paper. Today the enter-
prises operation defines a level of development of the
market and makes a basis of any economic system
which builted on the competitive beginnings.

It, in turn, gives warranties of stability for society
and supplies economic safety of the state as a whole.

Therefore the problem of economic safety support
for enterprises with development of market relations
gains a special sharpness and becomes one of key fac-
tors of its economic and social development [1].

Enterprises system of economic safety is intended
for the creation and support of normal development of
pharmaceutical enterprise and for preventing of possible
damages and losses, which can take place as a results of
implementation of various threats [2].

The first aim of system of economic safety for
pharmaceutical firms is the preventing of bankruptcy
threat for the enterprise.

System of economic safety can be realised as eco-
nomic safety policy and represents assemblage (collec-
tion, complex) of measures, tools and resources which
usage is regulated by appropriate legal acts (state, re-
gional, own etc.) [3].

The main researches

Fuzzy Model Approach. On the basis of the con-
ceptual model of system for enterprises economic
safety, developed in [4], and the computer modeling-
simulation methodology of adoption for industrial-
administrative solutions, offered in [5], the original
fuzzy model for the enterprises economic safety level’s

estimation with estimations from the making solution
persons is created.

The major index of system of economic safety (in-
dex of functioning for economic safety system) is the
enterprises economic safety level which appears from
usage of the corporate operational resources.

This index is a complex, integral index and it can
be certain by expression, which described in [4].

Tables of Parameters. The developed fuzzy-logic
model of economic safety level estimation for pharma-
ceutical enterprise considers all metrics of offered con-
ceptual model assemblage.

For an instance, we will reduce account of signifi-
cances for some of indexes, metrics (see table 1).

Fuzzy functions, decision rules and results. Fur-
ther, with using the Fuzzy-unit of simulation tool Mat-
Lab“[6], functions of entry and output parameters (fig-
ures 1 —4) were builted.

Thus, the output parameter represents loss resul-
tants (figure 5), evaluated on 100 ball scale with 4 levels
(small, average, big, unacceptable).

With registration of a cross-coupling for all sig-
nificances of indexes by means of the gated in conven-
tional codes we will receive assemblage of the alterna-
tives introduced into model.

Thus for improving of visualisation for submission
of model we will merge 1.3 and 1.4; 2.1 and 2.2; 3.1
and 3.2; 4.1 and 4.2, that does not infringe a generality
of the task’s solution.

With registration of a cross-coupling for all sig-
nificances of indexes by means of the gated in conven-
tional codes we will receive assemblage of the alterna-
tives introduced into model.
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Table 1

Significances for levels of the financial, temporal, information, ecological losses.

No index title code significance levels (r&%réh)sy(;zzl)l;oursﬁ),
max min
- 1.1 p1 = 0,9 if the firm has financial losses... 12 10
1 ﬁﬁ::;lsal 1.2 p1=0,7 @f the firm has ﬁnanc@al losses... 6 4
level 1.3 p1 = 0,5 if the firm has financial losses... 3 2
1.4 p1 = 0,1 if the firm has financial losses... 1 0
2.1 p2 = 0,9 if the firm loses on the average for a week ... 6 3
) temporal 2.2 p.=0,7 ifloses is ... 9 7
losses level 2.3 p> = 0,5 if the firm loses on the average for a week ... 13 10
2.4 p.=0,1ifloses is ... 20 15
. . 3.1 p; = 0,9 if the firm loses on the average for a week... 10 7
information - -
3 | Josses level 3.2 p;=0,7 Tfloses is .. 120 30
33 p;=0,5if loses is . 1200 250
34 p; = 0,1 if the firm loses on the average for a week... 14000 1300
4.1 ps = 0,9 if the firm loses for a week (for example, fines)... 130 70
4 ecological 4.2 ps = 0,7 firm loses for a week... 620 170
losses level 43 ps=0,5 if loses is for a week... 1200 750
4.4 ps = 0,1 if the firm loses on the average for a week... 7000 1500
freuue‘nl I m\ddle‘ | sekdom oW BiErage figh

input variahle "financial-nss"

Figure 1.

Function of parameter "financial losses"
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Figure 4. Function of parameter "ecological losses"
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Figure 5. Function of “Loss resultants"

Thus for improving of visualisation for submission
of model we will merge 1.3 and 1.4; 2.1 and 2.2; 3.1
and 3.2; 4.1 and 4.2, that does not infringe a generality
of the task’s solution.

For an instance we will reduce one of logic output
rules: combination type «1.1 and 2.1 and 3.1 and 4.1»;
exposition «IF financial losses (2.1) are small AND
working hours firm loses (2.1) are small AND informa-
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tion loss (3.1) is small AND ecological fines (4.1) are
low»; outcome effect is «common losses are small (1)».
At usage of the modeling-simulation environment Mat-

Lab® [6] the assemblage of the received rules will look
like, shown on figure 6. On the basis of this rules and
functions common loss (figures 7 — 9) is conducted.
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Figure 6. The fragment of rules assemblage for logic output system
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This output surfaces allow to carry out at verbal
level the analysis of association of an integral common
from a modification of separate losses.

On the basis of received output surfaces it is possi-
ble to know areas in which minor alterations of data-ins
essentially change common economic safety level of
enterprise.

The offered model can be effectively used at solu-
tion of following tasks: development and implementa-
tion of common economic safety concept at enterprise;
creation of the strategic plane of enterprise activity with
allowance for requests of the modern business market;
creation of rigorous and functional economic safety
service for the enterprise working together with organs
of police and local authorities; creation of all premises
for preventing of smashup threat for a business, cumula-
tive successful development, evolution and stability in
all locale; solution of economic problems with rational
using of all enterprises operational resources and reach-
ing of a competitive state level in the market of any
scale; preventing of economic crimes e.g.

Conclusions

The obtained results are usible for all types of en-
terprises in conditions of right determination of assem-
blies of input parameters and its numerical levels.

Future researches should include development of
multi-parameter models in tree-view with more factors
and design correspondent software for usage in pharma-
ceutical business and drugs market conditions.

The practical implications showed, that the offered
model help to solution for development and implemen-
tation of safety concept at enterprise; creation of the
strategy of activity for the enterprise; solution of eco-

nomic problems with rational using of all enterprises
operational resources; preventing of economic losses.

Described approach is the new, original, eazy, effi-
cient and effective way to exeminate and calculate
common safety level for pharmacy enterprises.

The proposed and realised model is clear for un-
derstanding and using, as well as it give corect and true
results.
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®A3I-MOJIENDb NS OLUHKM BISHEC-BE3MEKM APMALLEBTUHHOTO MIANPUEMCTBA
TA PE3YJIbTATHM Il KOMITFOTEPHOI PEATI3ALL

O.B. Hopoxos, 1.O. 3onorapsosa, JLII. Jlopoxosa

Ilpeocmasneno nocmanosxy 3a60ants ma Memooon02il0 He4imKo20 MOOen08anHs Oazamokpumepitinoi oyinku pieHs Ko-
Mepyiiinoi 6e3nexu ghapmayesmuunozo nionpuemcmea. Haseoeno npukiad npakmuynux po3paxyHkie, a maxodic pagiuni pe-
3YALMAmu Mooenosanis ¢ cepedosuwyi Matlab. Busnaueno Hanpsamku npakmuyHo20 GUKOPUCIAHHS PO3POOAEHOT Komn tomepHoi

MOOei 015l NOCUTIeHHSL KOMePYILIHOT 6e3neKu (hapmayesmuiHux nRiOnpueMCcme ma opeamizayitl.
Kniouogi cnosa: neuimxe mooentosanns, komepyitina Oesnexa, papmayegmuyitne nionPUEMCcmeo.

PA331-MOAESDb AN OLLEHKU BU3HEC-BE3ONACHOCTHU MAPMALLEBTUHECKOIO NMPEANPUATUA
U PE3YJIbTATbl EE KOMMNbIOTEPHOU PEAJIU3ALIMMA

A.B. Jlopoxos, U.A. 3onotapesa, JL.I1. [lopoxosa

Tlpeocmasnena nocmanoska 3a0auu U MemMoOON0Usl HEYEMKO20 MOOETUPOBAHUSL MHOSOKDUMEPUATIbHOU OYEHKU YPOBHS
KomMMepyecKoll bezonachocmu apmayesmuieckozo npeonpuamus. Ilpuseeden npumep npaxmuieckux paciemos, a makice epa-
Quueckue pezymomamul mooenuposanus 6 cpede Matlab. Onpedenenvt Hanpasnenus NPaAKMuULecKo2o UCHOIb308aHUA pa3pabo-

MAHHOU KOMIBIOMEPHOU MOOenU Ol YCUNEHUSL KOMMEPYECKOll 0e30nacHOCmu (hapmayesmuieckux npeonpusmuil u oOpeanu3ayuil.

Kniouesnie cnoga: neuemxoe mooenuposatue, Kommepueckas 6e30nacHocmey, hapmayesmuieckoe npeonpusmue.
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