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FUZZY MODEL FOR SWOT-ANALYSIS

OF PHARMACEUTICAL ENTERPRISE’S FUNCTIONING

UDC 338.46

O. Dorokhov
L. Malyarets

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.

Key words: fuzzy sets, fuzzy modeling, SWOT-analysis, drugs distribution
information systems in pharmacy, pharmaceutical market, pharmaceutical enterprises.
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®A31I MOAENLb SWOT-AHANI3Y ®YHKUIOHYBAHHA ®APMALUEBTUYHOIO

YK 338.46

manPUEMCTBA

Hopoxoe O. B.
Mansipeys J1. M.

OnucaHo 3acTocyBaHHs Niaxoay, wo 6a3yeTbCcs Ha BUKOPUCTAHHI TEOPIT HEYITKMX
MHOXWH, Ans npesegeHHa SWOT-aHanisy BUpOBHUYO-KOMEPUINHOI AiANbHOCTI dhap-
MaLEBTUYHUX MIANPUEMCTB, aHani3y ix MOMOXEHHNA W MEPCrneKTUB iICHYBaHHA B KOHKY-
PEHTHOMY PUHKOBOMY CepefoBulli. 3anponoHosaHO Mogeslb, WO nepeabadae oTpu-
MaHHs 1 NPeACTaBNEHHA B HEYiTKI hopmi Ta noganbLly BianosigHy 06pobky ekcnepTHUX
OUIHOK CUNbHUX i cNabkux CTOPIH YHKLIOHYBAHHA hapMaueBTUYHNX MIANPUEMCTB.
Takox 0AHOYACHO PO3IMISHYTO OL{iHKM NOTEHLIMHUX MOXNUBOCTEN | 3arpo3 Ans nignpu-
€MCTBa B NPOLIECI KOMEPLINHOI AiISNbHOCTI Ha PUHKY B YMOBaX KOHKYPEHLii Ta Kpn3n.

© O. Dorokhov, L Malyarets. 2012
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Po3pobneHo MeToanky NpakTU4YHOro 3aCTOCYBaHHA HEYITKOrO MOAENBAHHS AN LnX
yiren. NMobyaosaHo BIANOBIAHY KOMN'IOTEPHY MOAENb Y CEpenoBuLLi cneuianiaoBaHoro
nporpamHoro 3abesneverHs Fuzicalc. HaBegeHo npuknag 4YMCcnoBUX PO3PAXYHKIB Y
HEYITKO-MHOXUHHIA 1oCTaHoBUI Ta ix pesynbTtat. [logaHo iHTepnpeTauilo OTpuMaHunx
pes3ynbTaTiB MOAENtoBaHHA Ta NoAanbllol NobyfoBY YITKUX y3aransHeHWX OLiHOK CTa-
HY Ta NepCcneKkTuB PO3BUTKY hapMaLeBTUHHOro NiANPUEMCTBA.

Knwoyosi crnosa: HeYITKI MHOXWHW, HediTke MogenwsadHHsa, SWOT-aHanis.
AncTpnbyuina nikapcbkmux 3acobis, apMaueBTUYHUN PUHOK, hapMauUeBTUYHI Nignpu-
EMCTBA, iIHPOpMaLIfHI cncTemu y hapmadiil.
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®A33U MOENb SWOT-AHANU3A
®YHKLUMOHUPOBAHUSA ®PAPMALIEEBTUYECKOIO MPEANPUATUS

Hopoxoe A. B.
Manspey /1. M.

YK 338.46

OnwucaHo npumeHeHne noaxoAa, OCHOBBLIBAKOLErocst Ha UCMOMb30BaHU TEOpUM
HEYeTKUX MHOXeCTB, Ansa nposeaeHna SWOT-aHanmsa nponsBoAaCTBEHHO-KOMMEDPYECKOM
AEATENBbHOCTV (hapMaLEBTUYECKNX NPEANPUATAN, aHanu3a ux NONOXEHUS U NEpPCrnexkTB
CyWecTBOBaHNA B KOHKYPEHTHOW pblHOYHOM cpede. MpeanoxeHa moaens, npegycma-
TpUBaKOUan NpeacTaBneHne B HeYeTKon hopme n NoCNeayoLyo COOTBETCTBYOWIYIO
00paboTKy 3KCMEPTHbIX OLIEHOK CUMbHbIX U Cnabbix CTOPOH YHKUMOHMPOBAHUA ap-
MaLUeBTUYeCKUX NpeanpuaTuin. Takke 0AHOBPEMEHHO PAaCCMOTPEHbI OLEHKN NOTEHLM-
anbHbIX BO3MOXHOCTEN U Yrpo3 AN NPeanpuaTUa B NPOLIECCE KOMMEPYECKON AEATEeNb-
HOCTU Ha pbIHKE B YCMOBUAX KOHKYpPEHUMW W Kpuauca PaspaboraHa meToauka
NPaKTUYECKOro NPUMEHEHNA HeYETKOro MOAEenMpoBaHns Ans aTux Lenen. MNoctpoeHa
COOTBETCTBYIOLLEA KOMMbIOTEPHAA MOJENb B CPeae CneumanmsnpoBaHHOro nporpam-
MHoro obecnevenus Fuzicalc. MpveeneH NpUMEP YUCNEHHBLIX PACYETOB B HEYETKO-
MHOXECTBEHHOW MOCTaHOBKE U UX pe3ynbTatbl. [peacraBneHa uHTepnperauyvs nony-
YEHHbIX Pe3ynbTaToB MOAENMPOBAHUA Y NOCMIEAYIOLEro NONYYEHUs YeTKX 000BLLEHHbIX
OLIEHOK COCTOAHMUSA 1 NEPCMNEKTUB pa3BuTnA dapmaLeBTUYecKoro npeanpusTis.

Knioueeble crosa: He4yeTkne MHOXECTBA, HeveTkoe moaenuposaHune. SWOT-
aHanua, QucTpubyuns rekapcTBEHHbIX CPeAcTB, hapMaueBTUHECKUI PLIHOK, hapma-
LUeBTUYECKUE NPeanpuUATUS, HPOPMAUNOHHbBIE CUCTEMBI B thapmayuu.

it is obvious that in modern conditions, One of the well-known and widespread modelling

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.

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 pharmaceuticat
firms, as well as pharmacies (drugstores) [1; 6].

it should be emphasized that, in general,
SWOT-analysis has been widely and successfully
applied to the analysis of business processes in
various sectors of the economy [7; 8].

Itis 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
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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. popuiation 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 foliows. 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
iflegibility 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 algonthm
resulting from the previous papers of the authors

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

Such approach is standard, weil-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 @ 113. Low share in the market 12.6
» | 2. Increase in working capital 9.8 § 14. Lack of advertising policy 11.8
£ 13. Sufficient popularity 14,0 € | 15. Average level of the prices 12,2
g 4 Wide assortment of output 17,6 © [ 16 Low level of marketing contro! 13,8
& 5. High ‘quality assurance 16,2 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
» |8 Change in advertising technologies 9.4 » 1 20. Decrease in standards of living 56
;2 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
EIEE Development of information 12,8 = [23 Occurrence of similar drugs 12.0
& [technologies
OT12 Increase in market share 14,2
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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. Correspending 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),

On the basis of the expert interrogation results
(given above) the computer model in the Fuzicalc

weaknesses (12,81), opportunities (12,02) and threats  tool of modeling has been created.

(10,97) for the pharmaceutical enterprise, which was considered.
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Fig 2 Graphic representation of summary results for each of four SWOT-components

Further, the calculations of optimistic and pessimistic
variants for pharmaceutical firm in indistinct market
environment have been made.

The presented (see Fig. 2) equivalent triangular
membership functions have the same area and average value,
as well as actual functions on the basis of it's summary.

Thus their width displays a degree of uncertainty
of results, i. e. expectancy and opportunities of deviation
from average values.

bh |

57 . | CHAbHI croponuTamoxnuaocn o
58 13 3778

55 Strengths and Opportumtles The mcorporated estimations

susitiigeres

For the final estimation of the condition at the
enterprise on the basis of the chosen parameters it
is expedient to compare the incorporated strengths
and opportunities on the one hand, and both the
incorporated weaknesses and threats - on the
other.

The results of the comparison are presented in
Fig. 3

Weaknesses and Threats
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Sum of negative 1. 8447

Fig. 3. Final results of the fuzzy SWOT-analysis
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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 insigni-
ficant (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, middie and
short-term forecast and so forth.

It also allows regular monitoring of a pharma-
ceutical 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 alsoc been
offered. In particular, final estimations for pharma-
ceutical 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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STAKEHOLDER THEORY CORPORATE GOVERNANCE,

UDC 005.742:005.72

AND COGNITIVE MAPPING TECHNIQUES

G. Nassreddine
J. Anis

The idea of this paper stems from an observation of a series of "stakeholders"
definitions from the year 1963 "the definition given by Stanford Research Institute” to the
definition given by Post in 2002 and al. Using cognitive mapping tool we seek to bring
together all these definitions and derive the original definition of this concept. which alone
represents a core reference for the field of corporate governance. The use of this too!
stems from these advantages in terms of subject matter: It is accurate enough to capture
perceptual filters and idiosyncratic vision of one person (Langfield-Smith, 1992), If he does
not claim to represent the subject’s thought processes, beliefs therein are believed to be
the cause, especially since the complex choices are evaluated in terms ‘of their
consequences for the individual (Montgomery and Svenson, 1989; Axelord, 1976). This
makes it an interesting tool to understand the strategic vision of managers, for'example
(Cossette, 1993) or assist in making (Eden et al, 1983, Cossette, 1994). From a pragmatic
point of view, methods of data encryption that involves mapping are relatively well
documented (Huff, 1990). The graphical representation in which the card may result,
which is relatively compact, making it a tool for communication or analysis significant for
the consultant or researcher (Eden et al, 1992). Beyond these advantages, the cognitive
map is the subject of various methods of preparation and can serve different objectives

Key words: Stakeholders, organizational apprentissage, corporate governance,
cognitive mapping.
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laes uiei poboTy 6a3yeETbCs Ha CNOCTEPEXEHHI 33 PAAOM BU3HAYEHD 3aLiKaBNEHNX

ocif, nounHatoun 3 gaHoro B 1963 poui CTeanbopp.CbKMM HayKOBO-A0CNIAHUM IHCTU-
TYyTOM i A0 BM3HaueHHs, gaHoro Post y 2002 pOLu Ta iH. BUKOPUCTOBYHOUM IHCTPYMEHT
KapTOCNPUIAHATTS, aBTOPU NparHyTh 06'€4HATY BCi Lii BUSHAYEHHS | OTpUMaT opuriHans-
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