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SUBSTANTIATION FOR THE OPTIMAL STRATEGY OF RISK MANAGEMENT IN
MARKETING COMMUNICATIVE ACTIVITIES OF PHARMACEUTICAL ENTERPRISES
BASED ON MATHEMATICAL MODEL APPROACH

© A. Olkhovska, V. Malyi, 1. Storozhenko

Mema. Po3pobrxa mamemamuynoi MoOeni auanizy ma OYIHKU PU3UKIE Y MAPKeMUH208ill KOMYHIKaAMUBHIl
OIANLHOCMI (PaAPMAYEEMUUHUX UPOOHUYUX NIONPUEMCIE NPU NPOCYEAHHI HOB020 JIIKAPCHKO20 3AC06Y HA PUHOK
8 ymMosax obmedxcenHs ma (abo) 3a0UaA0NHCEHH [THBECMUYIIHUX KOWMie Ha mapkemuneosi KomyHikayii. Ha
OCHOBI OMPUMAHUX pe3YTbMamie NPUliHAMU 0OIPYHMOBAHT PienHs w000 6ubopy onmumanvhoi cmpamezii
VIPAGNIHHA PUSUKAMU Y MAPKEMUH2O0GIT KOMYHIKAMUGHIL OISLIbHOCMI papMayesmuyHux nionpuemcms.
Memoou. /s peanizayii okpecienux 3a60amb 00CIIONCEHHS 3ACMOCOBAHL MeMOOU KOHMEHM-AHANI3Y, I02IYH020
aHanizy, epynyeants ma y3a2aibHeHtsl, MamemMamuyHo20 MOOe08AHH ma iH.

Pe3ynomamu  00cnioycennsn. 3anponoHO8aHO MemoOUKY aHAni3y ma OYIHKU PUBUKIEG Y MAaPKemuH208Iil
KOMYHIKAMUBHIU OILTbHOCME (hapmMaye8muyHux upOOHUYUX NIONPUEMCIE NPU NPOCYBAHHI HOB020 JIIKAPCLKO20
3aco0y HA PUHOK I3 3ACMOCYBAHHAM meopii Heuimko2o modemosants 6 cepedosuwyi Fuzzy TECH. Pospobnena
MamemamuyHa mooeib 0036014€ CYO eEKmam Gapmayesmuuno2o puHKy 0oCums OOIPYHMOBAHO MA CBOEYACHO
OYIHUMU BNIUB OKPEMUX PUSUKOYMEOPIOIOUUX (DAKMOPI6 Ha pe3yibmamu pednizayii npoepamu MapKemuH208uUx
KOMYHIKAYill Npu NPOCYBAHHI HOB020 JIKAPCLKO20 3Aco0y HA PUHOK 6 YMO08ax obmedceHHs ma (abo)
3A0WA0XHCEHH THBECMUYIUHUX KOWMI8 HA MAPKEMUH208i KOMYHIKAYii, HA OCHOBI OMPUMAHUX pe3YIbmamis
NPULIHAUY  YAPABTIHCbKE  DIlleHHA w000 ubOopy ONMUMANbHOI cmpamezii YAPAGNIHHA PUSUKAMU Y
MAPKEeMUH208IU KOMYHIKAMUBHIU OisIbHOCME NIONPUEMCME. YXUTEHHS 810 PUSUKY, Nepeoayad PU3UKY, 3HUICCHHS
DUSUKY, NPUUHAMM PUSUKY.

Bucnoexu. [Ipeocmasnena mamemamuina mooeib MAe€ NPAKmMudny yinHicme 0is cy6 '€xmie (papmayesmuiHozo
PDUHKY, OCKIIbKU He Yymauga 00 KiIbKOCHMI 6XIOHUX 3MIHHUX — Npu 30i1buieHHI ab0 3MeHUIeHI KIIbKOCMI
PUBUKOYMEOPIOIOYUX (DAKMOPI6 8ION0GIOHO 30iNbUYEMbCA D0 3MEHULYEMbCA KITbKICMb NpAeun piluenHs, da

Jlo2iKa Mooeni npu Ybomy He 3MIHIOEMbCS
Knwowuoei cnosa: pusuxoymsopioroyi

¢axmopu,

cmpamezii  YnpaeuiHHa — pusuKamu, MapkemuHz08d

KOMYHIKAmMUsHa OisbHicmb, (apmayesmudni nNionpuemMcmea, Mamemamuyne Mooe08aHHs

1. Introduction

The modern marketing environment generates
additional elements of uncertainty, expands the areas of
risk situations. Under these conditions, there appears
ambiguity and uncertainty in obtaining the expected
result with further increased risk level in the activity of
all market participants.

Functioning of pharmaceutical enterprises under
the current state of the Ukrainian economy necessitates
their adapting to possible risk situations in the external
and internal environment. The marketing communication
activities play an important role in providing timely
responses and making sound decisions about choosing
risk management strategy.

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

An important component in  managing
pharmaceutical manufacturing enterprises marketing
activities is the level of development and application of
marketing communications in medicine products
promotion. This is of particular importance when there
is considerable uncertainty and organization’s environ-
ment volatility while introducing new products.
Therefore, an urgent problem for the top management
of the pharmaceutical enterprise is to take the sound
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managerial decisions to minimize the risks associated
with the introduction and promotion of new medical
products in the market using marketing communi-
cations, the need to choose the best methods for the
risks evaluation ensuring the accuracy and reliability of
the expected results.

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

The issues of risk management in various fields of
activity of pharmaceutical organizations were covered in
scientific publications of national and foreign researchers
including. In particular, the paper [1] presents a research
aimed at studying and assessing the risks accompanying
the emergence and promotion of drugs to the market. The
work [2] is devoted to the management of the risks
associated with innovation in pharmacy and with the
issues related to the quality of medicines. The author [3]
presents practical experience of applying the risk
management system in activities of pharmaceutical
enterprises. The papers [4, 5] contains the structure of
internal risk-oriented audits of the pharmaceutical quality
system. In the paper [6], the author classifies the factors
influencing the level of investment risks in the
pharmaceutical sector. The author [7] presents risk
management pharmaceutical company experience.
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4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

However, the results of the analysis of advances
and development results of national and foreign
pharmacists indicate insufficient attention to a reasonable
choice of risks management strategies in marketing
communication activities of pharmaceutical organi-
zations in promoting medicine products, which
determined the urgency of the chosen research, its
theoretical and practical significance.

5. Formulation of goals (tasks) of article

The aim of the work is to develop a mathematical
model for analyzing and assessing risks in marketing
communication activities of pharmaceutical manufacturing
enterprises while promoting a new medicine product in the
market under limiting and (or) saving investment funds for
marketing communications. The obtained results allowed
to make informed decisions as for choosing the optimal
risks management strategy in marketing communication
activities of pharmaceutical enterprises.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

The object of research is the marketing
communication activity of pharmaceutical enterprises;
internal and external risks factors that may critically
affect the promotion of new medicine products in the
market, the volume of sales and significant marketing
communications budget overrun; questionnaires of
specialists in practical pharmacy.

The subject of the research is a set of theoretical,
methodological and practical aspects of risk management
in the marketing communication activities of pharma-
ceutical enterprises while promoting the medicine
products on the basis of mathematical model approach.

The implementation of the above tasks
predetermined the choice of the following methods:
content analysis, logical analysis, grouping and
generalization, mathematical model methods, etc.

In their marketing communication activities,
pharmaceutical enterprises are subject to various risks
when promoting medicine products. In doing so, the
organizations tend to exclude any risk factors that
adversely affect their overall business activity. Top
management of pharmaceutical enterprises is interested
in choosing sound strategies for risk management,
optimal methods and tools for minimizing the negative
effects of risk factors in marketing activities.

In the process of risk minimization, it is
reasonable for pharmaceutical enterprise to choose a
risk management strategy that will reduce their
negative impact not only on the main economic
indicators of marketing communication activities, but
also on business activities in general. The top
management of pharmaceutical enterprises needs to
make such managerial decisions that will provide the
necessary compromise between the achievements of
key economic performance indicators and the threat of
potential losses while introducing and promoting new
medicine products.

Table 1 presents risk management strategies types
and characteristics.

Table 1

Risk management strategies types and characteristics

Risk management strategies types

Characteristics

Risk avoiding strategy

Provides complete risk elimination from program, project, plan. It is
necessary to provide response principles that will prevent risk materialization.
This is the “expensive” strategy, as it makes refuse from certain works for
some risks; change the objectives of the program, project, plan or, in the most
radical case, refuse from them.

Risk transfer strategy

Transfers the effects of risk materialization and responsibility for response to
a third party, while the risk itself is not eliminated. This strategy almost
always involves financial expenses for transfer and receipt of financial
compensation in case of risk materialization.

Risk reduction strategy

This is the most common strategy and can be applied to any risk, as it means
lower risk probability or influencing program, project, plan.

Risk taking strategy

There are two variants of this strategy - active and passive risk taking. Active
one forms time and money reserve for the elimination of risk materialization
effects. Passive one assumes the existence of an additional (backup) plan to
eliminate the consequences of the problem in the event of risk materialization.

Source: Compiled by the author based on the materials [§—12]

Choosing the best strategy for risk management in
marketing communication  activities will allow
pharmaceutical enterprises to concentrate and reasonably
allocate investment funds for the program of new
medicine products promotion, to develop appropriate
measures to minimize risks.

As a tool for creating a mathematical model, we
applied the theory of fuzzy simulation within Fuzzy

TECH [13, 14]. The Fuzzy TECH program is freely
available in the Internet. A fuzzy model development,
which is the base for the top management of
pharmaceutical enterprises to make sound managerial
decisions on choosing the optimal risk management
strategy in marketing communication activities while
promoting new medicine products, contains certain steps

(Fig. 1).
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* Risk factors systematization

* Qualitative and quantitative risk factors evaluation

*Comprehensive evaluation of the overall marketing communications

program risk when promoting a new medicine product

*Choosing the best strategy for risk management in marketing

communication

Source: Compiled by the author based on the materials 2018.

Fig. 1. The algorithm for evaluating the risk of a new medicine product promotion program in marketing
communication activities of pharmaceutical manufacturing enterprises

Analysis of the scientific literature and practical
activities of the pharmaceutical market subjects
established that when promoting new medicine
products in the market there may be different types of
risks, including violation of the planned term of the
product promotion program implementation; signi-
ficant budget overrun of investment funds allocated to
marketing communications for the goods promotion;
failure to meet planned profit indicators and sales
volumes of the medicines; critical divergence of the
medicine product consumer properties relative to the
analogues. The emergence of these risks is possible
under the risk factors that we have previously
systematized and grouped into external and internal
ones according to the results of the interviews with the
experts of the pharmaceutical sector in the health care.

According to the experts interviewed, the risk
factors are the change in the legal framework and
regulation of medicinal products circulation and
promotion while applying various elements of
marketing communications; exchange rate change
(volatility); new medicine products in the pharma-
ceutical market (cheaper ones); distribution of
counterfeit medicines; the competitors activity to form
the negative image and reputation of the pharma-
ceutical enterprise in the market; mistakes in
marketing communications budgeting, including lack
of funds; higher costs of marketing communications
than income; lack of experience in medicine products
promotion technologies using various elements of
marketing communications in marketing service of a
pharmaceutical enterprise, etc. The list of risk factors
can be supplemented taking into account the relevant
situation in the market and the capabilities and
objectives of the pharmaceutical enterprise.
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At the next stage of the model development, a
qualitative and quantitative assessment of the chosen risk
factors is carried out.

To make quantitative evaluation and analysis of the
risk factors influence on the results of the program
implementation of marketing communications in the new
medicine product promotion one should determine the
probability of each factor manifestation and the level of
their negative effects (losses). Taking into account the high
degree of uncertainty, the description of risk factors is
carried out on qualitative scales, with interval estimation
being used for their quantitative interpretation [15, 16].

Using the approaches proposed by the scholars
[16], we have adapted the scales of quantitative
assessment of risk factors influence on the results of
marketing communication activities of pharmaceutical
enterprises in promoting a new medicine product, which
are presented in Table. 2.

Further modeling requires specific linguistic rules,
that is, the corresponding input and output variables are
to be described linguistically, characterizing risk factors
using the corresponding term sets [13, 14]. The following
fuzzy term sets were applied in the model:

1.Probability (P) — input variable which
determines the probability of the relevant factor
manifestation: {unlikely (1), possibly (2), probably (3),
highly probably (4)};

2.Force (F) — input variable which determines the
probability of the relevant factor manifestation:
F={insignificant (1), moderate (2), critical (3), catastrophic
(OIS

3.Power — an intermediate output variable
characterizing the degree of factor influence on the final
risk of medicinal product promotion; that is, determines
the strength of one or more factors, taking into account
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their probabilities: Power={low (1), lower than average
(2), average (3), moderately high (4), high (5)}.

According to the marketing objectives of the
program for a new medicine product promotion, one
should specify the product sales volume and the
investment funds budget for marketing communications.
It is necessary to evaluate the risks of promotion program
implementation taking into account risk factors in the
communicative marketing activities of  the
pharmaceutical enterprise and to choose the optimal risk
management strategies.

The model uses four levels of intermediate
output parameters and corresponding rules blocks: the

first level is the X level, which determines the
influence of each risk factor, taking into account its
probabilities; the second level is the Y level, which
determines the influence of the pair of factors; the
third level is the Z level, which determines the
influence of the whole group of factors; the fourth
level is the level of external and internal factors
influence “External Power” and “Internal Power”.
The input source data is the Losses.

Then, using the expert evaluation method, one
determines the probability of each analyzed risk
factors manifestation and the effect of their impact on
the final risk using a fuzzy rules matrix (Table 3).

Table 2
Scales of quantitative assessment of risk factors influence
Figures Scales
Possibly .
Factor manifestation probability Unlikely (small) (medium (mjdrizt:;t;g 0 ngh(lzzfr(e);bably
(Probability) small) & g
0.0<P<0.25 0.26<P<0.40 0.4<P<0.60 0.6<P<0.8
Possible losses in sales of L Moderate Critical Catastrophic
I ficant (L . o ;
medicines, budget increase of nsignificant (Low) (Medium) (Critical) (Tragic)
marketing communications <1 2 3 >4
program (the force of factor Losses from I
influence on the final risk) Losses to 10 % 10 % to 4 505/S6tsf§;’.’f/ Losses over 55 %
(Force) 45 % olo 0
Lower than .
Factor influence degree (VeLOV;;W) average (IrAn\;Zriiif ) Modezrhaite}ll})l high High (very high)
(Power) V- (low) &
1 2 3 4 5
Source: Adapted by the author based on the materials [16]
Table 3

The fuzzy rules matrix of the factor degree influence on the medicine product promotion final risk

Factor manifestation Characteristic of factor influence on the final risk (F)
probability characteristic (P) Insignificant F (1) Moderate F (2) Critical F (3) Catastrophic F (4)
. Lower than Average Power Moderately high
Unlikely, P (1) Low Power (1) average Power (2) 3) Power (4)
Possibly, Lower than average Moderately high Moderately high
P(2) Power (2) Average Power (3) Power (4) Power (4)
Moderately high Moderately high .
Probably, P (3) Average Power (3) Power (4) Power (4) High Power (5)
Highly probably, P (4) Average Power (3) Mogzizéil)(/ 4})”gh High Power (5) High Power (5)

Fuzzy TECH’s features allow to visualize the
structure of the developed model and graphically present
the interrelations of risk factors.

As an example of one of the risk factor, Fig. 2
shows the functions graphs of factor manifestation

probability membership, depending on the term sets of
the model.

Membership functions graphs of one of the risk
factor impact on the final risk, depending on the term sets
of the model are presented in Fig. 3.
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Fig. 2. Simulating the probability of risk factor manifestation depending on the model term sets: @ — Unlikely;
b — Possibly; ¢ — Probably; d — Highly probably

it Sl @ ek
VIN SR D 8 AR AR ; VISR & AR AR |
low medum  critical liagic Tem low medium critical lragic
3.0342, 0.5701
8, 0
006 t {4 u}
0 13 25 4 SN e 0 15 25 35 5
Force_ Force_01
a b
e ot [@% =S
RO D | EES TR TILEANE
-Ier.m . low metﬁum -clitical tragic . low medium__ critical tragic
. )
15 28 a5 o 15 25 35 5
Force_01 Force_01
c d

Fig. 3. Simulating the risk factor impact on the final risk depending on the term sets of the model: a — Insignificant:
b — Moderate; ¢ — Critical; d — Catastrophic
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The final stage presents the three-dimensional
surface of the fuzzy output model of the factor influence
degree on the final risk, depending on the impact and
manifestation probability. On the basis of the model, one
of the possible risk management strategies is chosen in
the marketing communication activity of the pharma-
ceutical manufacturing enterprise while promoting a new
medicine product in the market. It is necessary to
carefully choose the strategy for risk management. As a

reasonable strategy for risk management in the process of
strategic development of a pharmaceutical manufacturing
enterprise is based on the adaptive approach to the risk
management.

Fig. 4 gives an example of a three-dimensional
surface of a model of fuzzy output of the factor influence
degree on the final risk, depending on the impact and
probability of one of the investigated risk factors
manifestation.
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Fig. 4. An example of a three-dimensional surface of a model of fuzzy output of the factor influence degree on the final
risk, depending on the impact and probability of one of the investigated risk factors manifestation

According to simulated results, with a high
probability (P=0.77) of one of the external factors
manifestation under research in the market, its impact on
the final risk is above the critical value (F=3.25), and the
degree of the above factor impact on the final risk
marketing communications program while promoting a
new medicine product is rather high (Power=4.7). It can
be stated that once the external factor under research in
the market, the losses in sales volumes of a new medicine
product can vary from 45 % to 55 % for a pharmaceutical
enterprise.

The top management of the manufacturing
pharmaceutical enterprise should not neglect a
sufficiently high dependence of the external factor
impact on the final risk and recommend to choose such a
risk management strategy to mitigate their impact on the
overall sales volumes of the new medicine product and to
increase the budget for marketing communications. In
our opinion, such a strategy of risk management is a
strategy for active risk taking, i.e., while implementing a
marketing communications program, when promoting a
new medicine product in the pharmaceutical market, a

reserve time and a budget for eliminating the effects of
risk materialization should be formed in advance.

Approbation of the developed fuzzy model of risk
analysis and evaluation has been carried out in the
practical marketing communication activity of the
leading national pharmaceutical manufacturing enterprise
while promoting non-prescription medicine product. The
developed model helped to simulate different situations
of external and internal risk factors influence,
quantitatively determined their influence effect, and the
results of the obtained values calculated the percentage
of possible losses in the medicine product sales volume
and budget increase of the pharmaceutical enterprise
marketing communications program.

Thus, for example, with the help of the developed
mathematical model for a given advertising budget for
promoting the medicine product under research and its
planned sales volume, we have established that with the
probability of P=0.75 of imposing the ban on advertising
the medicine products, in particular on TV, the
pharmaceutical manufacturing enterprise may experience
59.8 % of losses (Fig. 5).
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Fig. 5. The working interface configuration of the developed model using the Fuzzy TECH program: “Loss” output
variable membership function

Based on the results of the investigated
pharmaceutical enterprise top management, we

risk factors leads to correspondingly higher or lower
number of decision rules. There is no change in the

recommended to choose two optimal risk management
strategies — a risk transfer strategy and a passive risk
taking strategy that finally allowed to save investment
funds for promoting the medicine product.

7. Conclusions

1. The model allows to evaluate the influence of
certain risk factors in the marketing communications
activity of pharmaceutical enterprises on the final risk of
possible losses in sales volumes and higher investment
funds for the marketing communications budget while
promoting new medicines in the market.

2. The presented model is not vulnerable to the
number of input variables — higher or lower number of

model logic, which in its turn has a practical value for all
subjects of the pharmaceutical market.

3. Thus, the proposed model allows the subjects
of the pharmaceutical market to reasonably and timely
evaluate the impact of individual risk factors on the
results of the marketing communications program
implementation when promoting a new medicine
product in the market under limiting and (or) saving
investment funds for the marketing communications,
on the basis of the received results to make a
managerial decision on choosing the optimal risk
management strategy in marketing communication
activities of enterprises: risk avoiding, risk transfer,
risk reduction, risk taking.
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TECHNOLOGY OF OBTAINING AND INVESTIGATION OF CHEMICAL COMPOSITION
OF DENSE EXTRACT OF HAWTHORN FRUITS

© N. Sydora, S. Zuikina, A. Kovaleva, L. Vyshnevska

Ha ¢apmayeemuunomy punxy Ykpainu npeocmagneni pioki nikapcoki ¢popmu 2nody, sKi 8UKOPUCHOBYIOMbCS
npu KOMNJIEKCHOMY NIKVBAHHI cepyeso-CYOUHHUX 3ax60plosansb. Ykpainucvka ¢uopa napaxosye nonad 30 eudis
2110016, ceped AKUX O0OCMAMHIO CUPOGUHHY 0A3Y MAOMb HEOMIYItiHI OUKOPOCIE MA KYIbMYPHI 6UOU.

Mema. Po3pobumu mexHon02iio 00epil’CaAHHSA 2YCMmUX eKcmpakmié niodieé Heoiyilinux 6udig 2100y ma
6CMAHOBUMU XIMIYHUL CKILAO 00EPAHCAHUX eKCIPAKMIE.

Memoou oocnidxcennn. [[ns susnauenus cknady BAP eycmux excmpakmig niodig 2100y 6UKOpUCHOos8y8du
CneKmpo@domomempudHul Memoo ma mMemoo sucoxoepexmusnoi piounnoi xpomamoepagii (BEPX).
Pezynomamu oocniosycenus. Po3pobiena mexHono2iyna cxema 00epI*CAHHA 2YCMUX eKCMpaKmie niodie 2100y.
Bcemanoeneno emicm aminokuciom, ¢piagonoioie ma 2iOpoKCUKOPUUHUX KUCIOm 2ycmux excmpakmis niooie C.
prunifolia Sarg., C. pseudokyrtostilla Klok. ma C. leiomonogyna Klok.. Bmicm ¢rasonoidie cknas 6io
4,27 %40,01 0o 10,94 %=+0,10; ciopoxcukopuunux kuciom - 6i0 1,45 %+0,02 oo 2,56 %=+0,10. Memooom BEPX
6 YCix ekcmpakmax (0eHmMuiko8aHo pymuH, Xiopo2eHosy i hepyrogy Kuciomu. Y eycmomy excmpakmi niooie
C. prunifolia Sarg. ioenmuirosano anieenin-7-O-pamnosud; C. pseudokyrtostilla Klok. ma C. leiomonogyna
Klok. - aniecenun-7-O-enixoszuo, anieenin, momeonin; C. leiomonogyna Klok. - ntomeonin -7-O-0uenixozuo ma
KeepyemuH.

Bucnoexu. Ooepoicano eycmi excmpaxkmu nnodie C. prunifolia, C. pseudokyrtostilla ta C. leiomonogyna.
Bnepwe memooom BEPX 6 excmpaxmax 6cmanoeneno emicm ¢piagonoioie ma 2iOpoKCUKOPUUHUX KUCTOM.
IIposedero nopisHsbHe 00CTIOHCEHH AMIHOKUCIOMHO20 CKAAOY 00ePHCAHUX eKCIPAKMIG

Knrouosi cnosa: 2nio, nioou, eycmi ekcmpaxkmu, XiMiHUL CKAA0, MeXHON02iA, (PLasoHoiOU, 2i0pOKCUKOPUYHI
KUCiomu, amiHOKUCI0mu

1. Introduction 2. Formulation of the problem in a general

Genus Hawthorn (Crataegus L.) is one of ﬂ}e way, the relevance of the theme and its connection
polymorphous genus of the Rosaceae L. family and its  with important scientific and practical issues
repres‘entatlves are widespread in Ukraine .and in the As a result of the study of the chemical
world's flora. Having analyzeq the raw material base and composition of unofficial hawthorns, we have
the degree of study of Ukrainian flora hawthomns, we established BAS (amino acids, phenolic compounds
concluded that attention should be paid to informal wild ) d hich h - P Jiff P %
and cultural species, as promising sources of biologically organic - acic s), whie ave different types o
active substances (BAS). pharmacological activity [1].
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