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Introduction. The evolution of the modern information and communication technologies contributes to en­
hancement of advertising strategies, as effective tools of pharmaceutical marketing.

Problem Statement. The need to take into account the nonlinear dynamic nature of advertising processes and 
presence the influence of numerous stochastic factors in market environment of pharmaceutical enterprises with 
the impossibility of obtaining an unambiguous analytical solution put forward problem of attracting a special 
mathematical apparatus for research.

Purpose. To study processes of decision-making in the field of strategic advertising of pharmaceutical en­
terprises using the apparatus of simulation modeling.

Materials and Methods. The research is based on using multi approach paradigm of simulation in the soft­
ware environment of AnyLogic. The materials of pharmaceutical company OJSC "Farmak" are used in the course 
of simulation experiments.

Results. The expediency of attracting modeling methods as tools of making strategic advertising decisions is 
substantiated. A simulation model-simulator is proposed, developed using a combination of Agent and System-
Dynamic approaches on the AnyLogic software platform. The decision-making process is illustrated by the results 
of various types of simulation experiments. The main areas of use the simulator: monitoring and predicting the 
reaction of target audiences to product advertising; effectiveness control of research on new and re-releasing 
existing medicines in response to market reactions and preferences of potential clients; optimization of advertising 
budget with justification of expediency of its redistribution between original and generic preparations.

Conclusions. The efficiency of using simulation models-simulators as tools for the formation of advertising 
strategies has been proved. The development can be recommended for implementation by pharmaceutical 
companies.

K e y w o r d s : advertising strategy, pharmaceutical enterprise, simulation modeling, model-simulator, simulation 
experiments.
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The pharmaceutical industry is one of the sectors 
of the domestic economy that demonstrates posi-
tive development dynamics, despite the existing 
problems, such as imperfection of the applicable 
legislation; lack of funding; low solvency of the 
population; significant dependence on imports, 
and increased competition in the pharmaceutical 
market. 

The pharmaceutical companies are one of the 
most high-tech industries with a rapidly updated 
product line. Accordingly, their interest in such 
business development strategies as research and 
development (in particular, the development of 
innovative products) is growing, which is accom-
panied by a deepening of production localization 
with an active search for cost optimization strate-
gies and marketing strategies for market research 
and product promotion. 

An effective tool and important component for 
pharmaceutical marketing is advertising, which 
reaches a new level with the advent of modern in-
formation and communication technologies, aimed 
at users with complex behaviors, prone to inter-
active communication and changing benefits. Sig
nificant segmentation of the pharmaceutical mar-
ket, due to the diversification of product lines, 
sets forth special requirements for the formation 
of advertising strategies and establishes their 
close relationship with the product strategies of 
pharmaceutical enterprises.

Making decisions in the field of strategic ad-
vertising involves a thorough study of the target 
audience (potential users) of products, timely fo
recasting of the dynamics of their changes. A paral
lel process tracks the life cycle of each product 
from a range of enterprises from the stages of re-
search and development to entering the market 
and the duration of its stay. Advertising may ex-
tend or reduce the age of the product on the mar-
ket. In turn, market trends determine the feasi-
bility of increasing or decreasing the advertising 
budget and the technology of its use (or termina-
tion of use). The above processes occur under the 
influence of many stochastic factors of the inter-
nal and external environment of pharmaceutical 

companies. Therefore, it is necessary to predict the 
dynamics of the relevant sectors of the pharma-
ceutical market (target audiences, product flows) 
in the face of risk and uncertainty in order to 
make informed decisions in the process of deter-
mining and implementing both marketing and re
lated advertising strategies. The forecasting inst
rumental base requires the use of various flexible 
research methods that take into account the qua
litative and quantitative nature of the problem. 
Based on this, one of the modern paradigms of 
quantitative modeling is proposed — multi app
roach modeling on the AnyLogic system platform.

In this study, a hypothesis on the feasibility of 
forming an advertising strategy for a company 
based on forecasting the duration of the stages 
of the product life cycle and the dynamics of tar-
get audiences (product flows) through modeling 
due to the inability to obtain a unique analytical 
solution is put forward. The author substantiates 
the possibility of creating strategic advertising so
lutions using a simulation model, taking into ac-
count the non-linear nature of the processes un-
der study and numerous feedbacks.

From the point of view of this problem, a re-
view of existing research results in the following 
areas was made:
 Analysis of commodity (assortment) policy of 

pharmaceutical enterprises.
 Research of target audiences (sectors of the mar

ket) for which advertising of pharmaceutical 
products is directed.

 Investigation the effectiveness of advertising: 
its impact on the current demand for products, 
reputation, the final results of the companies 
works.

 Modeling advertising strategies for pharma
ceutical companies. In particular, existing app
lied imitations in this area.
A significant range of domestic and foreign stu

dies is devoted to various aspects of the forma-
tion of the product policy of pharmaceutical en-
terprises. 

The classification of pharmaceutical products 
and the management of its assortment are raised 
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in [1, 2]. In [1], as part of the study of models of 
marketing-oriented management of pharmaceu-
tical enterprises, a classification model for a dy-
namic assortment of pharmaceutical products was 
proposed and some aspects of product portfolio 
management were considered. In [2], the classifi-
cation of products according to the characteris-
tics of the product market was improved; the fea-
tures of pharmaceutical products as an object of 
product innovation policy are investigated. Par-
ticular emphasis is placed on differences in the 
advertising of products, especially in the pharma-
ceutical market.

The process of making managerial decisions in 
the formation of the product portfolio is investi-
gated in [3]. Attention is drawn to the processes 
of passing the stages of the life cycle, especially 
the stages of research and development. The au
thor emphasizes that the ideal structure of the pro
duct line is determined by the cost of developing 
medicines, the likelihood of their survival in the 
testing and approval process, the duration of the 
market and the expected profitability. The use of 
optimization methods in determining the compo-
sition and structure of the product portfolio of 
a pharmaceutical company is proposed. Minimi
zing the level of risk and maximizing portfolio re-
turns are quite widespread and are offered as tar-
get functions. However, in addition to formally 
analytical, the need for further use of fuzzy me
thods based on the use of available information from 
previous precedents is emphasized. Although the 
work contains references only to some aspects of 
pharmaceutical advertising, a dynamic interacti
ve approach to the formation of a product portfo-
lio is of interest due to the prism of assessing the 
stages of the life cycle of individual products.

Studies conducted at the University of Geor-
gia (USA) are devoted to the goals of the forma-
tion and management of product portfolios of 
pharmaceutical companies [4]. The work is de-
voted to the features and complexity of forming 
portfolios in a merger; integration of portfolio ma
nagement processes. The results of extensive em-
pirical studies allow us to conclude that it is ne

cessary to attract a special mathematical base for 
predicting the results of sales of product portfo-
lios in a dynamic pharmaceutical market.

A modern approach to managing a pharmaceu-
tical portfolio in conditions of limited resources 
was proposed in [5]. The development is based on 
the implementation of a hybrid approach that 
combines several modeling methods and creates a 
complex environment to reflect the dynamic beha
vior of the market. According to the authors, it is 
advisable to use both purely analytical and simu
lation methods with varying degrees of process 
aggregation. The main hypothesis put forward in 
the work, the desire to optimize the pharmaceuti-
cal portfolio (in particular, from the point of view 
of distribution and use of limited resources of 
companies), is realized only if a unified object-
oriented modeling is created. a complex that can 
be adapted to the specifics of specific enterprises 
in the industry. 

One of the most time-consuming and regular 
research in the field of strategic advertising is the 
study of target groups. For the pharmaceutical 
market, this process is complicated by a high le
vel of segmentation and dynamism. Pharmaceu-
tical products have a huge assortment and signi
ficant differences in the organization of produc-
tion processes, control, legal support, promotion, 
etc. In addition, progress in the field of pharma-
cology contributes to the emergence of new inno
vative medicines; the market is also replenished 
with many related products.

Pharmaceutical companies around the world 
spend a lot of money on researching the target 
audience. So, in [6] the results of the analysis of 
the relationship of marketing strategies of a num-
ber of leading companies with the specifics of tar-
get groups of users of pharmaceutical products, in 
particular, its innovative segments, are presen
ted. In [7], the results of studying the behavior 
of the target audience of users with generic me
dicines are presented. The constructed behavior 
model takes into account the advantages of Ita
lian consumer groups, which differ in numerous 
ways: demography, self-identification, previous 
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behavior, risk sensitivity, preferences for speci
fic brands, etc.

The geography of such studies is great. As illust
rative examples of “field” experiments, one can 
cite the impact of reacting target user groups on 
pharmaceutical advertising (direct and contact) 
[8—10]. One of the most problematic and contro-
versial aspects of strategic decision making is de-
termining its effectiveness. The following sources 
are illustrative examples of research in this area.

An empirical studies of 25 large “field” experi-
ments with the total costs of digital advertising 
worth more than 2.8 million US dollars carried 
out with large American retailers that reach mil-
lions of customers are presented in [11]. The re-
sults obtained proved the impossibility of unam-
biguously determining the impact of advertising 
costs on the final results. The studies used eco-
nomic and statistical methods, and in total more 
than 10 million person-weeks were used to ensure 
the informativeness of advertising experiments.

An analysis of the influence of advertising in 
terms of attracting investments is given in [12]. 
The focus of this empirical study was the promo-
tion of stock-oriented products. An experiment 
was conducted with a representative sample of 
real investors to test the effect and study the main 
advertising mechanisms. The results proved that 
emphasizing the characteristics of a product in 
advertising for investors increases their subjec-
tive assessment of specific products and their in-
terest in investing in company stocks. In this case, 
the effect is manifested regardless of the presence 
of factors related to the previous perception of 
brands. The authors came to the conclusion that 
the obtained data identify and confirm various 
mechanisms of the impact of advertising on in-
vestors, however, the relative magnitude of the 
influence cannot be generalized.

Noteworthy is the attempt to obtain an ana-
lytical solution to one of the specific tasks of eva
luating the effectiveness of advertising in [13]. The 
paper analyzes a dynamic, continuous model of 
optimal management of advertising costs. It takes 
into account the late reaction of users and the im-

pact of advertising on purchases that were made 
earlier. It takes into account the influence of past 
sales and advertising (accumulated over certain 
periods of time) to determine the impact of ad-
vertising. The solution to the optimization prob-
lem is reduced to solving a system of nonlinear 
integral equations of Volterra type and an integ
ral quality functional. The authors prove the exis
tence of a solution to the problem of maximizing 
company profits in the planned period with a lim-
ited advertising budget and the presence of a 
functional dependence that reproduces the reac-
tion of the target audience. The authors discuss 
the functional dependence of current demand on 
the accumulated reputation of the company and 
the accumulated effect of advertising. However, 
the attached results of the application of the pro-
posed model are not presented.

A detailed analysis of the existing mathemati-
cal apparatus for studying dynamic advertising 
is given in [14], where the authors made a refe
rence to a significant number of literary sources 
(134 references). As an example of the use of mo
del applications in the field of pharmaceutical ad-
vertising, we can cite the work [15—18] and others.

The use of imitation research methods aimed 
at advertising is quite limited today. The range of 
modeling applications dedicated to reproducing 
various aspects of advertising processes can be 
represented by the following sources.

A simulation model that focuses on the study 
of the use of advertising in the process of promo
ting products of an Internet enterprise is propo
sed in [19]. The result of the experiments is the se
lection of the optimal set of advertising methods 
in the conditions of minimizing costs. The model 
is implemented in the AnyLogic system environ-
ment. Issues of advertising and pricing policies of 
Internet providers are raised in [20], which pro-
poses a model for reproducing user behavior in the 
Internet services market. Modeling of advertising 
budgets within the framework of general adverti
sing strategies of enterprises is presented in [21].

Although the presented model applications do 
not relate exactly to the pharmaceutical industry, 
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specific blocks and technologies of simulation ex-
periments can be adapted to its specifics.

International platforms that regularly present 
model applications using various modeling para-
digms aimed at solving a wide range of problems, 
in particular in the context of the problem under 
consideration, are: Winter Simulation Conferen
ce [22], International System Dynamics Confe
rence [23], the German-speaking community of 
ASIM simulators [24], IMMOD “Simulation, 
Theory and Practice” [25], EUROSIM European 
Congress [26], webinars and publications of one 
of the world's leading corporations in the mode
ling industry — AnyLogic Company [27].

Unsettled issues. Studies of various aspects of 
the formation and implementation of advertising 
strategies are usually conducted separately, which 
violates the complex perception of the problem 
and reduces the reliability and reliability of the 
results. On the other hand, intermediation in ad-
vertising actions and dependence on components 
of the general strategy of a company (production, 
goods, innovations, marketing, finance, invest-
ment, marketing) necessitate taking their speci-
ficity into account when making strategic adver-
tising decisions. Practice proves that the tasks set 
are relevant, and their final solution is far from 
complete — this is confirmed by the results of ma
ny empirical “field” experiments.

In the context of this work, we are talking 
about the need to focus on a comprehensive re-
view of the processes of dynamic strategic adver-
tising and the formation of a product portfolio of 
a pharmaceutical company (taking into account 
the peculiarities of the stages of the life cycle of 
individual nomenclature items). At the same time, 
it is necessary to reduce the cost of experiments 
in order to make them accessible to a wide range 
of enterprises. In accordance with this, not only 
the concept of research is important, but also the 
mathematical tools that are used.

This review proves that in most cases the ma
thematical basis for decision making in the adver-
tising field consists of economic-statistical, opti-
mization methods and application models based 

on them. But this greatly limits the possibility of 
obtaining adequate results in the absence of stab
le, equilibrium trends, clear algorithmic depen-
dencies; the presence of recursive formulas; lack 
of necessary retrospective information.

Therefore, it is advisable to use modern mode
ling paradigms on appropriate software platforms 
to create simulation models for the development 
of managerial decisions in a dynamic indefinite 
environment. Although improving the tools for cus
tomizing and implementing simulation models, 
as well as plans for conducting experiments, is an 
ongoing process, modeling tools will help expand 
the scope of the problem, reduce the duration and 
cost of research. The use of multicast modeling pa
radigms on software platforms of integrated sys-
tems, as well as Internet technologies for the app
lication of ready-made models, creates a single 
research space and implements a systematic app
roach to conducting simulation studies. Today, 
AnyLogic is one of the most effective world-class 
software platforms that supports the main mo
dern modeling paradigms (Discrete Event, Agent 
and System Dynamics) and their combinations.

The aim of the article is to study decision-ma
king processes in the field of strategic adverti
sing of pharmaceutical enterprises using a mul
ti-level paradigm of simulation on the AnyLogic 
software platform.

Currently, according to the Law of Ukraine “On 
Advertising”, there are restrictions on the adver-
tising of prescription medicines. Advertising pres
cription medicines can be used taking into ac-
count the basic principles of advertising, all legal 
requirements regarding its form and content, but 
only among a limited number of items — it is pla
ced in specialized publications intended for medi-
cal institutions and doctors, and is also distribu
ted at seminars, conferences, symposia on medical 
topics. Therefore, the study examines the adver-
tising activities of enterprises in relation to over-
the-counter (original and generic) medicines.

Considering medicines as a category of market 
product, it is also important to understand the 
terms “original” and “generic” (reproducible) medi
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cine. An original (innovative) medicine is a product 
first introduced on the pharmaceutical market, 
containing a new synthesized or otherwise obtai
ned active pharmaceutical ingredient that is app
roved for medical use and patented for a certain pe
riod of time. A reproducible medicine (generic) is 
a copy that, in its therapeutic efficacy and safety, 
corresponds to an innovative (original) medici
ne. It is manufactured by a pharmaceutical com-
pany after the expiration of patent protection [28].

As part of the creation of a model complex for 
the marketing activities of a pharmaceutical com-
pany, an analysis of the advertising strategies of 
Farmak OJSC, the leader of pharmaceutical manu
facturers of various pharmacotherapeutic groups 
in Ukraine, was carried out. The company occu-
pies 6.5% of the pharmaceutical market among all 
manufacturers (including foreign manufacturers) 
and 16.8% of the pharmaceutical market among 
Ukrainian manufacturers. The main sources of in
coming data are the State Statistics Service of Uk
raine [29] and the official Farmak website [30].

The simulation model-simulator developed as 
part of the complex is aimed at developing the 
following solutions in the field of strategic adver-
tising:
 investigation the optimal level of prices for the 

product assortment in order to maximize reve-
nue from sales;

 ���������������������������������������������     minimize advertising budget and its distribu-
tion to promote original and generic medicines;

 monitoring the effectiveness of research new 
and re-production of existing medications, de-
pending on the duration of the life cycle;

 determining the preferences of potential buyers 
depending on the level of demand and prices 
for assortment;

 monitoring and forecasting the reaction of the 
target audience to product advertising, trac
king the level of information about the pro
duct, etc.
The financial elements of the model in the work 

are presented fragmentarily in Fig. 1.
The system-dynamic block shown in Figure 1 

is designed to simulate the company's capital in 
real time (within the task), the analysis of the 
movements of which allows us to draw conclu-
sions about the intensity of the sales and invest-
ment processes in specific areas. According to 
this, the contents of the “Fund” device storage 
are replenished with income from the sale of ori
ginal and generic medicines and are reduced with 
the costs of their research and advertising.

Factors affecting the level of income are direct-
ly related to the behavior of the user — potential 
buyer. The buyer in the system can be in four 
states: TargetAudience, PotentialBuyers, Buy-
Original and BuyGeneric (Fig. 2). The built-in 

Fig. 1. Block of continuous simulation
Source: developed by authors.

Buy_generDS
254 measurements ... [253, TG]

IncomeG
6.360

Buy_gener
53

Incoming
24.600

CostsG
60.070

RetestCost
15.000

Expenses
36.020

AdvertisingGeneric

AdvertisingOriginal
130

ResearchCost
100.000

CostsO
300.130

GenericPrice
40

OriginalPrice
160

Buy_orig
38

Buy_origDS
254 measurements ... [253, 38]

IncomeO
18.240

Fund
4.648.868.886



Burkynskyi, B.V., Sokolovska, Z.M., Alyokhin, A.B., Khumarova, N.I., and Kapustyan, I.V. 

26 ISSN 1815-2066. Nauka innov. 2020. 16 (2)

graphic tools AnyLogic are used in the course of 
dynamic simulation objects — the schematic rep-
resentation of elements and the change of colors 
for tracking states.

The process of informing the target audience is 
described by the model of Nerlow-Errow (N-A 
model), which has the form of differential equa-
tion of the 1st order:

 = b · q(t) — k · A,                 (1)

where A(t) — awareness about product (number 
of informed people about product in period t); 
q(t) — advertising activity (advertising costs in 
period t); b — advertising effectiveness (rating of 
the source of advertising); k — the speed of obli

vion of information. In the simulation model this 
coefficient is defined as a random variable of 10 
to 80%, which is due to the forgetting curve of 
Ebbinghaus.

The process of buying medicines and switching 
to appropriate states occurs depending on the 
stages life cycle of preparats. So, if the buyer has 
enough money, but at the time of purchase there 
is no necessary medicine on the market, the buyer 
will choose an analog or completely refuse the 
purchase. If the buyer hasn't enough money, he 
will refuse the purchase. 

Life cycle stages of generic and original medi-
cines are presented in system in the form of cor-
responding diagrams of states using agent mode
ling (Fig. 3 and Fig. 4). 

Original medicines in the system can be in four 
states: Research, Testing, Registration and Sel
ling, while generic medicines — only in two sta
tes: Retest and Selling. This is due to the fact that 
the original medicines undergo a full cycle of 
preclinical and clinical studies and mandatory 
registration.

All blocks of the model are interconnected, 
which enables adjusting the necessary amount of 
costs for advertising tools; determination of the 
reasonable cost of pharmaceutical products; opti
mization of the effectiveness of marketing costs; 
maximization of income from advertising cam-
paigns and the number of regular customers; Cal-
culation of sales in physical terms. The simulation 
model provides the opportunity to conduct com-
puter experiments with the aim of introducing 
variations of significant environmental factors 

Fig. 2. Buyers State Diagram
Source: developed by authors.

Fig. 5. Fund level during model time
Source: compiled by authors based on simulation results.
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Fig. 3. State Diagram 
of generic medicines
Source: developed by 
authors.

Fig. 4. State Diagram of original 
medicines
Source: developed by authors.
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to select the optimal values while minimizing 
the cost of advertising campaigns. The model ma
kes it possible to quickly analyze the current sta
te of affairs, optimize the current activities of the 
enterprise, and also develop a plan for further 
actions.

The decision support process is driven by va
rious types of model experiments. AnyLogic tools 
enable conductinig the following experiments by 
type of analysis: Standard (simple) experiment; 
Variation of parameters; Optimization; Compa
rison of “runs”; Sensitivity analysis; Calibration; 
Monte Carlo; Non-standard. The first three types 
of experiments are considered in this study. A 
simple experiment launches a model with given 
parameter values, supports virtual and real-time 
modes, animation, and model debugging. So, the 
change in the level of capital during the modeling 
period (1 year) is shown in Fig. 5.

Figure 5 shows that in the first half of the year 
the company suffers losses, and in the second half 
it starts to make a profit. Because significant re-
search and advertising costs are incurred when 
new medicines are prepared to enter the market, 
and only after some time, buyers begin to recog-
nize and actively buy a product.

The activity of the target audience and the 
transition to the state of customers when per-
forming the Simple experiment during the model 
time (1 year) are shown in Fig. 6. This fragment 
represents a generalized situation by regions of 
Ukraine.

So, in state TargetAudience agent is marked in 
green, in state PotentialBuyers — in yellow, in 
BuyOriginal and BuyGeneric states — in red and 
blue respectively. With the built-in "Time sche
dule" tool, it can be graphically monitored the 
level of buyers original and generic medicines 
(Fig. 7). This enables a timely response to chan
ges in the situation, make decisions about in

Fig. 6. Activity of buyers during the model time
Source: compiled by authors based on simulation results.

Fig. 7. The level of buyers of original and generic medicines
Source: compiled by authors based on simulation results.
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creasing or decreasing the intensity of adverti
sing of a certain type of medicine.

As Fig. 7 shows, the sales number of generic 
medicines in kind pr evails over the original. 
This is explained by a much lower price and a 
larger assortment.

Experiment Variation of parameters performs 
several "runs" of a model with variations of one or 
more parameters, with the ability to use replica-
tion. For the constructed model it was decided to 
conduct two experiments Variation of parameters 
with change of only one parameter. The Fund 
serves as a factor, which changes under the influ-
ence of the chosen parameter.

First experiment. The advertising costs of orig-
inal medicines are acting as a parameter, which 
changes (Fig. 8).

Fig. 8 shows that at advertising costs of generic 
medicines equal to 20 cash units the maximum 
value of fund is achieved when advertising costs 
of original medicines equal to 110 cash units, and 
the minimum value of fund is achieved when ad-
vertising costs of original medicines equal to 70 
cash units.

Second experiment. The advertising costs of 
generic medicines are acting as a parameter, 
which changes (Fig. 9).

Fig. 9 shows that at advertising costs of origi-
nal medicines equal to 100 cash units the maxi-
mum value of fund is achieved when advertising 
costs of generic medicines equal to 70 cash units, 
and the minimum value of fund is achieved when 
advertising costs of generic medicines equal to 10 
cash units.
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Source: compiled by authors based on simulation results.

Fig. 9. Second experiment of parameters variation
Source: compiled by authors based on simulation results.
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This type of experiment involves fluctuations 
in the main factor from a parameter change. These 
prognostic values help make strategically impor-
tant decisions to achieve certain goals about set-
ting the level of advertising costs for each type of 
medicine, the level of prices for medicines, etc.

An optimization experiment seeks the value of 
parameters at which the optimal value of a given 
objective function is achieved. There may be a 
number of restrictions on the parameter values 
and model variables. An optimization progress 
graph is displayed. 

For this model, the target function of maximi
zing number of buyers for both types of medicines 
was established. The result of the optimization 
experiment is shown in Fig. 10.

This Optimization experiment performed 500 
iterations in which the price and advertising costs 
of both types of medicines were changed. The 
best option is iteration #95, for which the follo
wing parameter values were selected: objective 
function — 120; GenericPrice — 40, OriginalPri
ce — 140; AdvertisingOriginal — 150, Adverti
singGeneric — 30. Likewise, the system allows for 
optimization experiment to maximize revenues 
from medicine sales, to minimize advertising costs, 
to consider each type of medicine separately, etc. 
Thanks to such an experiment, a pharmaceuti
cal company can quickly find the parameters in 
which the necessary market situation will be reali

zed — an increase or decrease in strategically im-
portant factors.

Summarizing the above, it can be argued that 
the simulation model-simulator is an effective ba-
sis for supporting decision-making in the forma-
tion of advertising strategies for pharmaceutical 
companies. Using this model, you can track con-
sumer behavior and stages of the drug life cycle in 
real time, taking into account the volatility and 
instability of the pharmaceutical market. Repro-
duction by modeling the stochastic nature of the 
investigated processes and the dynamics of their 
changes provides a sufficient level of adequacy of 
the developed application model, increases the 
reliability of the results.

Obtaining statistical and predictive values in 
various situations with the ability to configure 
specific parameters is available due to the pre
sence of various types of experiments. The model 
application is designed for repeated testing of 
situational experiments to monitor the satura-
tion of the product market, the promotion of 
goods in the regions of the country (which is es-
pecially interesting for innovative medicines), 
the level of awareness of the target audience, the 
impact of advertising efforts and a significant 
number of other parameters presented in the sys-
tem. In general, this helps to optimize the bud-
gets of advertising companies and the technolo
gy of their distribution over time, especially in a 
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Fig. 10. Optimization experiment of maximizing number of buyers
Source: compiled by authors based on simulation results.
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strategic perspective. Due to the openness and 
modularity of the model-simulator, the conditions 
for its adaptation to the specifics of the work of 
concrete industry enterprises are created.

Further studies are planned in the following 
areas:
 a detailed forecast of financial results and risks 

of implementing specific advertising strategies;
 �����������������������������������������������strengthening the instrumental platform for ex-

periments using cloud technologies that will 
integrate the processes of making strategic ad-
vertising decisions of pharmaceutical compa-
nies at the industry level;

 focus on advertising strategies for innovative 
types of pharmaceutical products;

 enhancing the visibility of dynamic modeling 
experiments using the HTML5 animation ren-
dering engine;

 take into account changes in the company's 
reputation (by introducing dynamic parame-
ters-indicators of market situations into the 
model) and competitor's actions (reproduction 
of generalized advertising strategies of com-
petitors according to the model with forecas
ting their influence on the results of product 
promotion of the enterprise under study) in 
the process of making strategic decisions;

 ���������������������������������������������development and testing of technology for em-
bedding the developed simulation models in 
the existing information flows of pharmaceuti-
cal companies, that is, integration with CRM 
or ERP systems operating at enterprises.
The main area of research is to increase the ex-

perimental base by expanding the range of stud-
ied enterprises of the pharmaceutical industry of 
Ukraine.
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ІНСТРУМЕНТИ ПРИЙНЯТТЯ РІШЕНЬ В ГАЛУЗІ  
СТРАТЕГІЧНОЇ РЕКЛАМИ ФАРМАЦЕВТИЧНИХ ПІДПРИЄМСТВ

Вступ. Розвиток сучасних інформаційно-комунікаційних технологій сприяє удосконаленню рекламних стратегій, як 
ефективних інструментів фармацевтичного маркетингу.

Проблематика. Необхідність врахування нелінійного динамічного характеру рекламних процесів, наявності 
впливу численних стохастичних факторів ринкового оточення фармацевтичних підприємств при неможливості от-
римання однозначного аналітичного рішення актуалізують проблему залучення спеціального математичного апара-
ту дослідження.

Мета. Дослідити процеси прийняття рішень в галузі стратегічної реклами фармацевтичних підприємств з вико-
ристанням апарату імітаційного моделювання. 
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Матеріали й методи. Дослідження базується на використанні багатопідходної парадигми імітаційного моделю-
вання в програмному середовищі системи AnyLogic. Як аналітичний матеріал використано дані фармацевтичної 
компанії ВАТ «Фармак».

Результати. Обґрунтовано доцільність залучення методів імітації як інструментів прийняття стратегічних рек
ламних рішень. Запропоновано імітаційну модель-тренажер, розроблену з використанням комбінації агентного та 
системно-динамічного підходів на програмній платформі AnyLogic. Процес прийняття рішень проілюстровано ре
зультатами різних типів імітаційних експериментів. Окреслено основні напрямки використання моделі-тренажера: 
моніторинг і прогнозування реакції цільових аудиторій на товарну рекламу; контроль ефективності досліджень 
нових та перевипуску існуючих препаратів згідно з реакцією ринку та вподобаннями потенційних клієнтів; оп
тимізація рекламного бюджету з обґрунтуванням доцільності його перерозподілу між оригінальними та генерични
ми препаратами.

Висновки. Доведено ефективність використання імітаційних моделей-тренажерів як інструментів формування 
рекламних стратегій. Розробку може бути рекомендовано для впровадження фармацевтичними компаніями.

Ключевые слова : рекламна стратегія, фармацевтичне підприємство, імітаційне моделювання, модель-тренажер, 
імітаційні експерименти.




