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MODELLING OF BUSINESS PROCESSES CONTROL
IN MARKETING-ORIENTED MANAGEMENT

AT A PHARMACEUTICAL COMPANY
The paper presents a model of business process control within pharmaceutical company mar-

keting-oriented management. The model allows minimizing the risk of failures in the implementa-
tion of pharmaceutical products and reducing the costs of pharmaceutical companies due to con-
tinuous recording, analysis and monitoring of business processes.
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У статті розроблено модель контролю бізнес-процесів маркетинго-орієнтованого
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В статье разработана модель контроля бизнес-процессов маркетинг-ориентирован-
ного управления фармацевтическим предприятием. Модель позволяет минимизировать
риски возникновения сбоев при реализации фармацевтических товаров и сократить
затраты фармацевтического предприятия за счет беспрерывного учета, анализа и конт-
роля бизнес-процессов. 
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Problem statement. Permanent economic development processes and the com-
petitive situation at the pharmaceutical market make contemporary pharmaceutical
enterprises actively search for improvement reserves in managerial decision-making
with the purposes of timely prevention of problems and efficiency increase.

According to the principle of optimality, the development of any dynamic system
does not depend on its initial state or initial management decisions, but is complete-
ly determined by the current state of the system and the impacts that will be per-
formed in the future (Bellman, 1960).

Thus, the aim of optimal marketing-oriented management (MOM) at pharma-
ceutical enterprises is to determine the configuration of critical elements in its cur-
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rent functioning, enabling the performance as an organized dynamic system with
feedback, and the identification of deviations in the execution of business processes
from the planned schedule.

Recent publications analysis. A significant contribution to the study of business
processes organization control in MOM was made by domestic and foreign experts:
O.V. Arefyeva and T.V. Lutska (2009), K.K. Chuprov (2005), S.M. Kovalev (2003),
V.S. Ponomarenko et al. (2013), A.V. Surzhenko (2009) and others.

But, it should be noted that monitoring of business processes in MOM at a phar-
maceutical company did not get sufficient attention. Namely, there are no systemic
developments, models or methods of business processes control for MOM at a phar-
maceutical company.

The research objective. The aim of the study is to develop a model for pharma-
ceutical company’s business processes marketing-oriented management control.

Key research findings. Based on the notion of a dynamical system, a mechanism
for the implementation of business process within MOM of a pharmaceutical enter-
prise is a transitional state function of the following form (Ponomarenko et al., 2013,
Rubcov, 2001):

(1)

where f – the function of the state transition of a pharmaceutical company in the
process of control implementation; T – set of time points in which the state of phar-
maceutical companies is studied; X – the set of input values of business processes of
MOM at a pharmaceutical enterprise; W – the set of possible states of business
process in MOM at a pharmaceutical enterprise; B – the set of management actions,
which serves as a factor in the transition of the business process between its possible
states.

The values of the transition function of the state of the business process of MOM
at a pharmaceutical company (1) perform the following states:

(2)

where si(t) – the i-th state of business process of MOM at a pharmaceutical compa-

ny; to, t – respectively, the initial and the current time points in a dynamic system;

xp – the value of the p-th option of business process of MOM at a pharmaceutical

company.
Business process within MOM of a pharmaceutical company passes the state

si(t) at the point of time t Î T when at the initial moment of time to < t it was in the
state si(to) Î W, and during the time interval [to,t) was under the effects vm.

According to key provisions of the control theory, the optimal control of any
complex dynamic system involves the development and implementation in its func-
tioning of such influences that allow generating the greatest synergy effect from their
implementation (Lysenko et al., 2013; Gerasimov and Gerasimov, 2011). Then, the
function of business processes control with MOM is a procedure for determining the
effectiveness which can be formalized in the following way (Aref’yeva and Lutska,
2009):

(3)
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(4)

or

(5)

(6)

where pi(t) – the degree of achievement by a pharmaceutical company of a certain

operation point in time; pi – the purpose of operation of pharmaceutical enterprises;

n – the set value of deviation of operational characteristics of pharmaceutical enter-

prises;     – the area of operational goals of pharmaceutical enterprises.
To determine the effectiveness of business processes of a pharmaceutical compa-

ny, to measure time based on the likely conditions and alternative scenarios, we can
use the PERT method, which is a technique for estimating the time required for per-
formance of work under a schedule for a particular project (Eddous and Stensfild,
1997; Kovalev, 2003).

Thus, the duration of business process at a pharmaceutical company (TBP) and

the deviation of its expected value (sTBP), which is the main performance indicators
for any business process at a time can be computed as the sum of the weighted aver-
age of operations estimates on the business process critical path, and the standard
deviation relative to the average duration (Gerasimov, 2009):

(7)

where     – the optimistic duration of the k-th operation of business process

within MOM at a pharmaceutical enterprise                         – the most likely duration
of the k-th operation of business process of MOM at a pharmaceutical enterprise

– the pessimistic duration of the k-th operation of business process of

MOM at a pharmaceutical company                   
Since the key objective in management of any organization is bringing the oper-

ational business processes in line with the goals and objectives defined at a certain
stage of its operation, the control should assist in keeping up business processes under
any conditions to ensure the withdrawal from invalid states.

This is possible only if the coordination of procedures in the execution of all
business process, their control and elimination of violations in the implementation of
the operations that cause deviations from the established operational plan.

We model the runtime of business processes within MOM at a pharmaceutical

company within the deadline of           Then, given that the timing of execution of the

business process is asymptotically normal with the expectation             and variance

the likelihood of its implementation within the deadline, that is, when the

МАТЕМАТИЧНІ МЕТОДИ, МОДЕЛІ ТА ІНФОРМАЦІЙНІ ТЕХНОЛОГІЇ В ЕКОНОМІЦІМАТЕМАТИЧНІ МЕТОДИ, МОДЕЛІ ТА ІНФОРМАЦІЙНІ ТЕХНОЛОГІЇ В ЕКОНОМІЦІ 453

ACTUAL PROBLEMS OF ECONOMICS #12(174), 2015ACTUAL PROBLEMS OF ECONOMICS #12(174), 2015



total duration of operations is within the interval                                   can be calcu-
lated by using the tables of normal distribution of a random variable, where the value
of the argument is computed as follows:

(8)

where              – the value of normal distribution function values of the period of busi-
ness process of MOM at a pharmaceutical company.

The state of the inventory system, which directly affects the stability of the
organization in the long run, is checked after each new order for pharmaceutical
goods purchase. Then to the key performance indicators of business processes within
MOM, enabling the control over business qualitative characteristics we include the
following:

(9)

(10)

where KPI1 is the ratio of the number of orders for the purchase of the i-th cluster of

pharmaceutical products, upon inclusion the inventory system, to the total number of
procurement requests for the i-th cluster of pharmaceutical products; KPI2 – the ratio

of the number of orders for the purchase of the i-th cluster of pharmaceutical pro-
ducts, upon the inclusion to the inventory system, to the number of working days in
the period under analysis; Tperiod – the number of working days in the period during

which the analysis of business process at a pharmaceutical company is carried out.
The combined ratio, which describes the criticality of deviations in the parame-

ters of business processes at a pharmaceutical enterprise, can be calculated using the
following equation:

(11)

(12)

where Risk_Priority_Number is the number of priority risk in business process at a 

pharmaceutical enterprise;     is the estimated probability of deviations detection 
in business process of MOM at a pharmaceutical company against the set values; 

– evaluation of the probability of deviations in business process within MOM 

against the set values;         – the impact of deviations of business process at a phar-
maceutical enterprise from the set values.

The greatest number of priority risk acts as a guide in developing appropriate
control measures aimed at reducing the level of risks criticality. Control over business
processes of MOM at a pharmaceutical enterprise must be organized in a way to
ensure the minimum value average cost of business process in each of possible condi-
tions is.
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Conclusions and prospects for further research. Control over business processes
in marketing-oriented management at a pharmaceutical company through continu-
ous recording, analyzing and forecasting the implementation of business processes
helps minimizing failures and risks in pharmaceutical production and thus reduce the
overall pharmaceutical company costs. Prospects for further research is to implement
the models for control over business processes in marketing-oriented management at
a pharmaceutical company.
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