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Application of the approach on the basis of fuzzy sets for carrying out the SWOT-
analysis of industrial commercial activity, position and prospects in the competitive
market for the pharmaceutical enterprises has been described. The method is based
on receipt and processing of soft expert’s estimations of strengths and weaknesses of
the pharmaceutical enterprises’ functioning. These estimations also consider potential
opportunities and threats of commercial activity in a market under competitive and
crisis conditions. The technique of practical fuzzy modeling has been developed. The
corresponding computer model in Fuzicalc has been constructed. The example of
numerical calculations has been given. The interpretation technique for the obtained
results of modeling and further obtaining of accurate generalized estimations of
conditions and development prospects of the pharmaceutical enterprises and firms
functioning has been offered.
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®A31 MOAEJIb SWOT-AHANI3Y ®YHKLIOHYBAHHA ®APMALEEBTUYHOIO

Y/IK 338.46

nanPUEMCTBA

Hopoxoe O. B.
Manspeub J1. M.

OnucaHo 3acTocyBaHHS nigxoay, Wwo 6a3yeTbCsi Ha BUKOPUCTaHHI Teopii HeYiTKNX
MHOXWH, ons nposegeHHs SWOT-aHanisy BMpoOGHUYO-KOMEpPUINHOT AignbHOCTI dap-
MaLUeBTUYHUX MiQNPUEMCTB, aHanidy X MonoXeHHA N NepcrnekTuB iCHYBaHHA B KOHKY-
PEHTHOMY PUHKOBOMY CepefoBuLLi. 3anponoHOBaHO MoAenb, Wo nependayae oTpu-
MaHHS 1 NpeaCTaBreHHs1 B HEYITKIN hopMi Ta noganbluy BianosigHy o6pobKy ekcnepTHUX
OLIHOK CUNbHUX i crnabkmx cTopiH YHKUIOHYBaHHSA hapmaueBTUYHMX MigNPUEMCTB.
TakoXX OAHOYACHO PO3MNSAHYTO OUIHKM MOTEHLUIMHMX MOXIMBOCTEN | 3arpo3 ans
nianpuemMcTBa B MpoLeci KOMepuiiHOI OiSNbHOCTI HAa PUHKY B YMOBaXxX KOHKypeHLUil Ta
Kpusn. Po3pobrieHo MeTOAMKY MPaKTUYHOrO 3aCTOCYBaHHS HEYiTKOro MOAEertoBaHHSA
ans umx uinen. [lNobyooBaHO BIAMNOBIOHY KOMMHOTEPHY MoAenb Yy CepeaoBuLi
cneuianizoBaHoro nporpamHoro 3abeaneveHHs Fuzicalc. HaBegeHo npuknag YMcnoBmx
po3paxyHKiB Yy HEYITKO-MHOXWHHIN MNOCTaHOoBLUi Ta 1iX peaynbtatu. [logaHo
iHTepnpeTauilo OTpMMaHuxX pe3ynbTaTiB MOAEMOBaHHSA Ta NoA4anbLIOi NOGYA0BU YiTKNX
y3aranbHEHMX OUIHOK CTaHy Ta MNepcnektmB  pPo3BUTKY  papmaueBTUYHOro
nignpuemcraa.

Krroyosi criosa: HeudiTKi MHOXWHW, HediTke wMopaentoBaHHa, SWOT-aHanis,
anctpmbyuisa  nikapcbkux  3acobiB, (apMaueBTUYHUMIM  PUHOK, (hapmMaueBTUYHI
nignpuemMcTBa, iHpopmaLinHi cuctemn y papmadil.
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®YHKUMNOHUPOBAHUA ®APMALIEBTUYECKOIO NMPEAMNPUATUA
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OnucaHo npMMeHeHue NoaxoAda, OCHOBbLIBAKLLErOCH Ha UCNONb30BaHUN TEopUn
HEeYeTKUX MHOXECTB, Ania nposegeHns SWOT-aHanusa npon3BoLCTBEHHO-KOMMEPYECKOM
OedaTenbHOCTU hapMaueBTUYECKUX NPeanpusaTuiA, aHanumsa Ux nomnoXeHus N NepcrnekTms
CyLLEeCTBOBaHUS B KOHKYPEHTHOW pblHOYHOW cpede. [lpegnoxeHa Mogens,
npegycMmaTtpuBalollas npeactaBrneHMe B HedyeTkon dopMe UM nocrnenyloLyto
COOTBETCTBYIOLLYIO 00paboTKy 3KCNEPTHbIX OLEHOK CUIbHbIX W crnabblX CTOPOH
OYHKUMOHMPOBAHNA  dpapMaueBTUYECKMX  Npeanpusatuin.  Takke OOHOBPEMEHHO
pacCMOTPEHbl OLIEHKM MOTeHUManbHbIX BO3MOXHOCTEM M Yrpo3 Ans npeanpusaTtus B
npouecce KOMMEPYECKON AEATENBHOCTM Ha PbIHKE B YCNOBUAX KOHKYPEHLMN 1 Kpusunca.
PaspaboTtaHa meToamka NpakTU4EeCKOro NPUMEHEHMsT HEYETKOro MoaenupoBaHus Ansi
aTnx uenen. [locTpoeHa COOTBETCTBYKOLAA KOMMbIOTEPHAs Moaenb B cpede
cneumnanuanmpoBaHHoro nporpammHoro obecnedeHns Fuzicalc. [MpuBegeH npumep
YUCMEHHBIX pPac4yeTOB B HEYETKO-MHOXECTBEHHOW MOCTAHOBKE M WX pe3ynbTaThl.
MpencrtaBneHa wuHTepnpeTaumsi MOMYYEHHbIX pPe3ynbTaToB  MOAENUPOBaHMA W
nocrneaytoLwero nofnyYyeHrus 4YeTknx OOOOLLEHHbIX OLEHOK COCTOSIHUSI UM MEepCnekTuB
pas3BuTUA hapMaLeBTUYECKOro NpeanpusTus.

Knroyesbie crioga: HedeTKMe MHOXecTBa, HedeTkoe mopenupoBaHne, SWOT-
aHanms, AaucTpubyuusi INeKapCTBEHHbIX CpeacTB, (apmaueBTUYECKUA  PbIHOK,
dapmaueBTUYECKME NPeanpuaTrs, MHOOPMAaLIMOHHLIE CUCTEMbI B ddapmanmn.

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

It is obvious

that in modern conditions, SWOT-analysis has been widely and successfully

mathematical and computer modeling of industrial-
commercial component’s activity of the pharmaceutical
enterprises (as well as the interaction processes for
subjects of pharmaceutical products and medical
goods distribution purposes) is the important manage-
ment tool for the pharmaceutical enterprises [1].

Computer modelling is applied in a pharma-
ceutical firm’'s management of the proved administrative
decisions, which are directed at strengthening the
enterprise’s position in the competitive pharmaceutical
market, and on the solution of the important public
and social problems of the population’s maintenance
improvement with the help of pharmaceutical and
medical products [2; 3].

Review of the literature on computer modeling
of business processes has shown the following.

One of the well-known and widespread modelling
methods of this kind is the SWOT-analysis (Strength,
Weakness, Opportunity, Threat — analysis) [4; 5]. The
significant amount of research works and publications
are devoted to application of the SWOT-analysis to
studying the pharmaceutical enterprise’s work and
business activity. Thus we have considered the industrial
pharmaceutical enterprises and wholesale pharmaceutical
firms, as well as pharmacies (drugstores) [1; 6].

It should be emphasized that, in general,

applied to the analysis of business processes in
various sectors of the economy [7; 8].

It is used to study the situation in a competitive market
and opportunities for enterprises of different ownership
forms in a variety of socio-economic conditions. Specific
parameters (criteria) of such analysis are also different.

This is determined by the investigator in each
case depending on the industry, size and location of
the enterprise, the nature of its activities and so on.

However, the traditional approach to the use
of SWOT analysis (and the corresponding formulation
of the problem) has a number of common features.

They limit its adequate using and are sufficient
to obtain reliable results in the conditions, in fact existing under
competitive market environment uncertainty conditions.

The main one is that in all analyzed cases, in
all these works the technique of the SWOT-analysis
is applied in classical, well known formulation.

In case of classical formulation, the authentic,
proved results and the account of pharmaceutical
branch’s specificity are provided due to correct definition
and selection of components, parameters for the
analysis, as well as careful search, accumulation, processing
great amounts of statistical information [9 — 14].

However, in competitive market conditions, receipt
of such information is not always possible. Sometimes,



considering a significant amount of the material, time
and human resources (needed for its collecting and
processing), it is economically inexpedient and unjustified.

Besides, the significant part of such information
due to the origin mechanism cannot be exact, absolute
and precise. This information contains and reflects
various uncertainty and illegibility, which is generated
by direct sources of information (interrogation of experts,
auditors, population etc.), environments and various
external factors (the market situation, condition of the
economy and the population, forecasts and so forth).

Thus, there is a new scientific problem, which
can be formulated as follows. It is necessary to
develop and offer a new model of SWOT-analysis.

The model should be able to take into account
uncertainties of various origins and have the necessary
theoretical and mathematical basis.

Finally, the model should be realizable using
appropriate information technologies and modern
computer simulation tools.

It is the main purpose of our study as well as
the article.

Accordingly, the aim of the research is to develop
the fuzzy approach and corresponding indistinct
plural model for the SWOT-analysis of a pharmaceutical
enterprise, which gives an opportunity to account
illegibility in entrance data estimations to analyse
influences of various business factors.

Also the study of methodical approaches to
compare the final modelling results for total negative
and positive estimation summaries of the enterprise’s
activity components has also been provided.

And, as finally, the substantiation of an opportunity
of development for incorporated conclusions concerning

pharmaceutical firm’s position and prospects.

At the first investigation phase, via expert
interrogation of heads, leading specialists, managers
of some industrial and wholesale pharmaceutical
enterprises in Kharkiv (Ukraine), mark estimations of
strengths and weaknesses, opportunities and threats
for their enterprises were received. These were the
necessary input data for the next step — fuzzy
SWOT-analysis calculation.

The list and values of the corresponding
criteria are given in Table.

Thus, direct estimations of components were
given by each separate interrogated expert in borders
from 1 up to 4 points and competences of experts
were estimated from 1 up to 5 points.

Total general estimations have been received by
averaging, in the view of experts competence, on the algorithm
resulting from the previous papers of the authors.

The final estimation for each of the four
criteria making SWOT-analysis has been calculated
as the sum of multiplying corresponding parameter
estimations from separate experts by their rank,
divided by the quantity of experts.

Such approach is standard, well-known, and
widely applied to receive generalized estimations.

One of the features of the given research was
that the experts were offered to determine not only
ball estimations, but also to define approximate
intervals of their fluctuation. It has enabled to
establish fuzzy borders for the estimations.

This is the true way to consider and analyze
the uncertainty, which is always inherent in
estimations of everyone concretely and separate ly
interrogated.

Table

Mark estimations of the SWOT-analysis components for the pharmaceutical enterprises

[ Parameter of estimation general point|

Parameter of estimation | general point |

1. Reliable marketing network 16,2 & |13. Low share in the market 12,6
* 2. Increase in working capital 9,8 § 14. Lack of advertising policy 11,8
%’ 3. Sufficient popularity 14,0 £ | 15. Average level of the prices 12,2
S 4. Wide assortment of output 17,6 ® 1 16. Low level of marketing control 13,8
5 5. High guality assurance 16,2 =< [ 17. Deficiency of marketing experts 13,4

6. High motivation of the personnel 8,6 18. Growth of inflation 7,8

7. Presence of exclusive drugs 11,2 19. Strengthening of competition 15,8
o |8. Change in advertising technologies 9,4 o | 20. Decrease in standards of living 5,6
;% 9. Reduction of prices on raw materials 10,6 § 21. Fluctuations of exchange rate 6,2
5 10. Occurrence of new suppliers 12,4 £ | 22. Change in consumer preferences 9,8
‘8'_ 11. Development of information 12,8 = 23. Occurrence of similar drugs 12,0
a [technologies
O 12. Increase in market share 14,2

Further for each separate estimation pa-
rameter, the kind of membership functions has been
certain: triangular (when the intervals of fluctuation
specified by experts, have appeared relative) and
trapezoid (when the specified intervals essentially
differed).

Thus, membership functions for each model para-
meter were constructed. Corresponding graphic view is
shown in Fig. 1 (input estimations) and Fig. 2 (summary
results for each of the four SWOT-components).

Parameters presented in the initial data table
(Table) have the same numbers in Fig. 1.
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Fig. 1. Graphic representation for separate input parameters of the fuzzy SWOT -analysis

Having associated separate components, we
have obtained final estimations of strengths (13,55),
weaknesses (12,81), opportunities (12,02) and threats
(10,97) for the pharmaceutical enterprise, which was considered.

On the basis of the expert interrogation results
(given above) the computer model in the Fuzicalc
tool of modeling has been created.
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Fig. 2. Graphic representation of summary results for each of four SWOT-components
Further, the calculations of optimistic and pessimistic For the final estimation of the condition at the
variants for pharmaceutical firm in indistinct market enterprise on the basis of the chosen parameters it
environment have been made. is expedient to compare the incorporated strengths
The presented (see Fig. 2) equivalent triangular and opportunities on the one hand, and both the
membership functions have the same area and average value, incorporated weaknesses and threats — on the
as well as actual functions on the basis of it's summary. other.
Thus their width displays a degree of uncertainty The results of the comparison are presented in

of results, i. e. expectancy and opportunities of deviation  Fig. 3
from average values.
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Fig. 3. Final results of the fuzzy SWOT-analysis



In this case (see Fig. 3) positive components (estimated at 12,96) prevail negative factors (estimated at
11,94), which testifies to the presence of insignificant (but with tendencies favorable for the enterprise)
conditions of internal and external business environment.

The developed computer model allows to estimate operatively results of change in separate factors,
their influence on the final results of the fuzzy SWOT-analysis for pharmaceutical enterprises. It can also be
applied to the comparison and definition of prospects of commercial-industrial activity for several
pharmaceutical enterprises, middle and short-term forecast and so forth.

It also allows regular monitoring of a pharmaceutical firm’s market position and its opportunities to
change a competitive business environment. It enables making necessary management decisions for the
improvement of commercial position and increase in competitiveness of drug producers, drug-distributors,
wholesalers and pharmacies in the pharmaceutical market.

The offered approach can be used to research the condition of various enterprises of the pharma-
ceutical branch — manufacturers of medicines, wholesale firms-intermediaries, other suppliers, retail
chemists institutions, as well as enterprises, firms and organizations of other branches of the economy.

Thus, the model for realization of the fuzzy SWOT-analysis of pharmaceutical enterprises industrial-
commercial activity (on the basis of uncertain expert’ estimations of strengths and weaknesses, opportunities
and threats, which are available, presented and operate in market competitive conditions) has been
developed.

The practical analysis technique and the way of modeling results interpretation have also been
offered. In particular, final estimations for pharmaceutical enterprise’s position in the market and prospects
of its functioning, obtained on the basis of fuzzy SWOT-analysis have been described.

Principles, approaches and features of computer modeling and techniques of practical calculations
with the use of computer means in processing fuzzy numbers and functions in the environment Fuzicalc
have been investigated.

The results of the corresponding calculations for one of the pharmaceutical firms of Kharkiv Region
(Ukraine) have been presented and analyzed.

The directions of the subsequent research are to develop the methodology of fuzzy SWOT -analysis
modeling in order to improve position and functioning of the pharmaceutical enterprises in difficult
conditions of the drug market.

Thus, the results of studies, which have been conducted and presented in this paper, enable us to
make the following conclusions. Firstly, formulation and solution of the described SWOT-analysis problem
in a fuzzy logic setting have been presented, validated and implemented with the use of specialized
software,. It allows to receive adequate and informative simulation results, which reflect the real state of
the pharmaceutical company and its potential.

Moreover, the proposed approach is quite general by nature. It can be successfully applied not only to
analyze functioning of enterprises and organizations of the pharmaceutical profile, but also for other
subjects of business, operating under market conditions.

It is possible and necessary to further develop the presented approach in the directions of constructing
and using a more complex form for membership functions for a more accurate simulation of the considered
parameters of fuzzy SWOT-analysis in practical terms.
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