
Åêîíîì³êà ï³äïðèºìñòâà òà óïðàâë³ííÿ âèðîáíèöòâîì  

 

 

 

88 
Information about the author 

 

Ya. Kononenko – postgraduate student of Economics of an 

Enterprise Department of Kharkiv Humanities University "National 

Ukrainian Academy" (27 Lermontovska St, 61024, Kharkiv, e-mail: 

yana.kononenko@gmail.com). 

 
Інформація про автора 

 

Кононенко Яна Володимирівна – здобувач кафедри 

економіки підприємства Харківського гуманітарного універси-

тету "Народна українська академія" (61024, м. Харків, 

вул. Лермонтовська, 27, e-mail: yana.kononenko@gmail.com). 

 

Информация об авторе 

 
Кононенко Яна Владимировна – соискатель кафедры 

экономики предприятия Харьковского гуманитарного универ-
ситета "Народная украинская академия" (61024, г. Харьков, 
ул. Лермонтовская, 27, e-mail: yana.kononenko@gmail.com). 

 

 
A double-blind                              Стаття надійшла до ред. 
peer review has been held.                                 28.11.2012 р. 

 

 
 

MODELING OF CUSTOMER SERVICE IN DRUGSTORES  
 

UDC 330.4                                                                                                                                                  O. Dorokhov 
 

The opportunity and necessity of imitating modeling applications for improvement 

of customer service quality at purchase of drugs and medical products in retail 

pharmacy establishments are proved. The corresponding conceptual base model for 

service of drugstore’s visitors at purchase of drugs by them has been developed. The 

statement of this task in view of specificity of retail trade by pharmaceutical production 

is presented. On the basis of imitating modeling and special software the main model is 

constructed. Its step-by-step development is consistently presented. Methodological 

approaches to interpretation of modeling results and directions of their practical usage 

for improvement of pharmaceutical service quality and work of drugstores are offered. 

Implementation of described models in the ExtendSim7LT environment for simulation 

has been executed. 
 

Key words: queuing system, drugstores, imitating modeling, computer 

simulation.  

 

 

МОДЕЛЮВАННЯ ОБСЛУГОВУВАННЯ КЛІЄНТІВ В АПТЕКАХ 

 

УДК 330.4                                                                                                                                              Дорохов О. В. 

 

Розглянуто можливості моделювання системи масового обслуговування для 
поліпшення організації роздрібного продажу ліків в аптеках. Обґрунтовано можли-
вість і необхідність застосування імітаційного моделювання для поліпшення логіс-
тичного обслуговування покупців і підвищення якості послуг. Розроблено відповід-
ний підхід і обрано інструменти моделювання. Завдання розглянуто з урахуванням 
специфіки роздрібної торгівлі фармацевтичною продукцією. На основі імітаційного 
моделювання та спеціального програмного забезпечення побудовані й послідовно 
представлені моделі, що мають практичне значення. Запропоновано підходи до 
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інтерпретації результатів моделювання та можливі напрями практичного викорис-
тання цих результатів для вдосконалення якості фармацевтичного обслуговуван-
ня і роботи аптек. Виконано комп'ютерну реалізацію розроблених моделей у се-
редовищі моделювання ExtendSim для різних практичних умов обслуговування. 

 

Ключові слова: система масового обслуговування, аптеки, імітаційне моде-
лювання, комп'ютерна симуляція. 

 

 
МОДЕЛИРОВАНИЕ ОБСЛУЖИВАНИЯ КЛИЕНТОВ В АПТЕКАХ 

 

УДК 330.4                                                                                                                                              Дорохов А. В. 
 

Рассмотрены возможности моделирования системы массового обслужива-

ния для улучшения организации розничной продажи лекарств в аптеках. Обосно-

ваны возможность и необходимость применения имитационного моделирования 

для улучшения логистического обслуживания покупателей и повышения качества 

услуг. Разработан соответствующий подход и выбраны инструменты моделиро-

вания. Задача рассмотрена с учетом специфики розничной торговли фармацев-

тической продукцией. На основе имитационного моделирования и специального 

программного обеспечения построены и последовательно представлены модели, 

имеющие практическое значение. Предложены подходы к интерпретации резуль-

татов моделирования и возможные направления практического использования 

этих результатов для совершенствования качества фармацевтического обслужи-

вания и работы аптек. Выполнена компьютерная реализация разработанных мо-

делей в среде моделирования ExtendSim для различных практических условий 

обслуживания. 
 

Ключевые слова: система массового обслуживания, аптеки, имитационное 

моделирование, компьютерная симуляция. 
 

 

Under the condition of the financial crisis the compe-
tition, fight for the market in all spheres of commerce and 

produce arises. This is also applicable to the Ukrainian 

pharmacy market and the system of retail sale of medical 

goods. However, an essential part of the improvement of 

pharmaceutical service in drugstores is the appropriate 

organization of selling the drugs, medicines and medical 
goods. 

Improving the Ukrainian citizen’s pharmacy supplying 

according to difficult social, economic, ecological and 

demographical situation in the state became an important 

and actual goal. Organization of appropriate pharmaceutical 

service in the drugstores became an essential component of 
its solving.  

Drugstores have to provide appropriate quality 

services for customers. It contains not only production 

assortment and costs parameters. It must be qualitative by 

time parameters, efficiency and services comfort. 

The analysis of the literature sources showed that the 
issues and problems of evaluating the performance of 

companies in general, were mentioned in many of 

publications of Ukrainian economists. 

 

 

Among them are scientific research works of some 
well-known authors such as V. S. Ponomarenko, T. S. Kle-

banova, T. I. Lepeyko, P. A. Orlov and others [1 – 4].  

Different approaches and tools of mathematical mode-

ling of the various economic problems are well represented in 

the papers and works of N. A. Kizim [5], J. G. Bersutsky, 

N. N. Lepa, T. S. Klebanova [5 – 8]. 
In fundamental research by T. V. Merkulova different 

modeling methods, in particular – simulation, multi-agent 

system’s approach, ABS analysis were discussed in detail [9 – 

13]. Queuing systems and their role in modeling of econo-

mic and production processes have been working 

consistently and in detail in the publications of N. V. Ru-
myantsev [14 – 17]. 

However, despite all of the above mentioned, the 

simulation of queuing systems in specific production areas is 

not enough represented in the literature. 

Also the results of corresponding computer simulations 

in specialized program’s tools and packages were not properly 
described. Those are practically absent, for example, for 

queuing systems in the service sector (trade, transport, 

passenger services, the pharmaceutical retail market, etc.). 
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The problem of final drugstore consumers' services 

improvement takes an important place in the scientific 
researches and corresponding publications [18 – 21]. The au-
thor identifies some major researching methods.  

First of all, there are marketing solutions – target 
market choice, production assortment and services set mana-
gement, pricing policy and selling simulation providing, 
definition of entrepreneurship, location etc. 

Such problem as stuff management is also important 
(in particular, upgrading of its qualification level, competence, 
professional level and labor potential). If we mean directly 
customers, factors of drugstore services culture (in its wide 
sense: politeness, pleasant attitude from the side of drugstore 
staff, high servicing speed, minimization of waiting time etc.) 
is a powerful factor. 

Selling customers medicines is a process of queuing 
service with its basic and specific elements which reflect the 
features of organization of selling pharmaceutical production 
[18 – 21].  

Computer modeling of such a system will lead to the 
minimization of the time of consumers’ service and queue, 
optimization of the work of pharmacists, and etc. So, intensive 
research of such systems of mass medicine service in the 
drugstores is necessary [22 – 24]. Also the development of 
the discrete simulation models in the computer modeling tools 
[25, 26] and the analysis of the results and recommendation 
of medicine selling are in great demand. 

From the point of view of modeling abilities and means 
it is rational to consider the process of drugstore visitors 
servicing while buying drugs and production for medical purposes 
as a mass services system with characteristic general and 
specific (which show the features of pharmaceutical services) 
components. 

The development and research of such a system 
(speaking in particular about drugstore entrepreneurship) 
gives an ability of definition and optimization of such important 
characteristics as transactions servicing time, existence and 
parameters of queues, servicing devices congestion etc. 

Accordingly, the modeling of consumer buying 
process in a drugstore by the means of queuing service 
theory is defined as a research goal. 

It is provided to develop corresponding computer 
model with the next analysis of received results and 
producing the recommendations for practical improving of 
consumers services in drugstores. 

It is known that the general methodological goal of 
mathematics modeling is creating an environment, which 
gives an ability to get appropriate information about sides and 
characteristics of modeling object using the calculated 
experiment without direct contact with this object [22 – 24]. 

In particular, imitating modeling (including queues 
modeling in mass services systems like drugstores) allows to 
get quantitative characteristics of expecting commercial-
management solutions for their next optimization. 

This solution during the separate imitation can take 
different concrete meanings as a result of probability nature of 
some (or all) model imput parameters. That’s why imitating 
modeling provides carrying out of multiple tests (calculations) 
of model. That gives an ability of fast identification of 
statistically authentic and mathematically proved numerical 
meanings for the researched services parameters. 

The necessity of customers services optimization 
during direct drugs purchase arises, because costs of stuff 
maintenance and customers services permanently increase, 
also because the quantity of drugstore entrepreneurships 
rises and competitive struggle for each customer aggravates.  

 

From the other side,  in competitive market conditions 
there is a necessity of rational, economically proved and 
rental organization of pharmacists’ work, considering norms of 
labor right, professional and branch standards, which are 
regulated by trade-unions requirements etc. 

There are some demands for models, which can 
analyze such factors influencing the quality and economic 
consequences of consumers services as: probability characte-
ristics of consumers’ occurrence, terms of their servicing by 
pharmacists, consumers’ behavior if there is a queue or 
servicing delays, presence of additional consultation medical 
service (for example, doctor’s consultation). It is important to 
note, that choice of imitating modeling as an instrument of 
queues research is defined by the following conditions. 

First, analogical analytical models often become very 
difficult for formation and analysis, sometimes it is impossible 
to build them. A lot of probability factors are considerably 
complicated to creating such kind of models. 

Secondly, quite often analytical models give average-
statistics or stationary, long-term solutions. In practice, though, 
non-stationary behavior of a system or its characteristics on a 
short time interval are important. This doesn’t give an ability to 
get and to use average-statistics meanings. 

Thirdly, a large set of specialized software has been 
developed and published nowadays for the needs of imitating 
modeling. At the same time, the necessary level of user’s 
computer and mathematical proficiency has considerably 
lowered; this allows developing, researching and practical 
introducing of imitating models by managers or decision-
making persons at pharmaceutical entrepreneurships. 

Taking into account the written above, today imitating 
models are often being developed instead of analytical ones 
which give operative and authentic definition of real complex 
systems parameters such as system of drugs distribution and 
its subsystem of customer’s services in the drugstore. 

In order to identify the initial parameters of the model 
the pilot surveillance was conducted. A number of indices 
were fixed: the time when the customer enters the drugstore, 
the number of counters, the duration of service by the 
pharmacists, the amount of the purchase. The subsequent 
return of the customers to the counter, the case when the 
customer left the queue because of its length and etc. were 
also taken into account.  

The analysis of initial parameters was conducted in 
the Statistic program. For the time lines of the customers’ 
entrance, the duration of staying in the queue, the amount of 
the purchase the hypotheseis of normal, exponential and 
extreme dispersions were proved (corresponding examples 
are shown in Fig. 1 and 2). 

 

 
 

Fig. 1. The dispersion for amount of purchase (hryvnia) 
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Fig. 2. The dispersion for duration of staying  

in queue (min) 

 
Let us consider the drugstore consumers services 

system model in the next statement. The customers enter the 

drugstore during time intervals, which are defined by some 

statistical distribution, installed by the results of real 

supervision in a drugstore. 

Servicing (drugs sales) is organized by some sellers-

pharmacists (in drugstore windows). Each of pharmacists 

spends some time for the servicing of one customer. This time 

is also given by statistical distribution, defined by chrono-

metrical supervision. All windows work during 10 hours (full) 

without breaks or pauses. If a new visitor enters and all the 

windows are occupied, he (or she) appears at the end of a 

common queue, then moves ahead it until some window will 

be free and this customer will be serviced.  

 

 

 

At the beginning of a working day there are no visitors 

in the drugstore. When a drugstore’s work ends, customers in 

the queue won’t be serviced. Only servicing of customers, 

which are directly near the windows, is completely done. The 

purpose of the model is to imitate drugstore’s work, in 

particular the existence and statistics of queues during some 

period of time. As a result of statistical data main 

characteristics of drugstore customer service are defined: 

average and maximal time of their waiting in the queue; 

average and maximal queue length; quantity of customers, 

which have been serviced, pharmacists work load; share of 

customers, which haven’t been serviced. Graphical view of 

corresponding computer model is shown in the Fig. 3. The 

model consists of some main blocks: 

No. 1 – input of time and some other parameters of 

imitation modeling; 

No. 2 – entrance of visitors to a drugstore; 

No. 3 – common queue of customers; 

No. 4 – servicing window No. 1; 

No. 5 – servicing window No. 2; 

No. 6 – servicing window No. 3; 

No. 7 – exit from drugstore; 

No. 8 – input of service’s parameters for window No. 1; 

No. 9 – input of service’s parameters for window No. 2; 

No. 10 – input of service’s parameters for window No. 3; 

No. 11 – result information about work of servicing 

windows (for one imitation); 

No. 12 – output of resulting information about queue (for 

one imitation);  

No. 13 – output of total summary results for all imita-

tions (for windows); 

No. 14 – output of total summary results for all 

imitations (for queues). 

 
 

Fig. 3. Imitational model of customer’s queue servicing at the drugstore 
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This model allows the user to change the next entering 

parameters (in brackets measure units are written): 

• time measurement units (minutes); 

• drugstore working hours (10 hours); 

• frequency of customers appearance, its probability 

character depending on different distributions (triangular 

distribution with the most expected appearance of the next 

customer in 3 minutes); 

• quantity of servicing windows (one, two or three 

windows); 

• duration of one customer servicing in some window 

(triangular distribution, individual for each window, with an 

average servicing time 4, 5 and 6 minutes for windows No. 1, 

No. 2 and No. 3 correspondently). 

Entrance parameters for the model shown in Fig. 3 for 

distributions of customer’s appearance and one client servi-

cing terms in each window are shown in Table 1. 

 
Table 1 

 
Customers appearance  

and servicing distributions, min 

 

Time 
Customer’s 

entrance 

Servicing time 

Window  

No. 1 

Window  

No. 2 

Window  

No. 3 

Minimum 1 2 3 5 

Most 

probable 
2 10 6 8 

Maximum 5 12 9 12 

 
The imitation was conducted when only one, two or all 

three windows were working at the same time. Modeling 

results, in particular queue characteristics – length and 

waiting time, windows loading for 50 model imitations with 

95% confidential interval are shown in Table 2. The results of 

some imitations may be received in the graphical view using 

the special model blocks. 

By using modeling results analysis one can make a 

conclusion that drugs selling in three windows is the most 

optimal (also from the point of view of customers servicing 

quality and pharmacists loading), if this number of windows, 

total queue to all of them on the average is absent and 

doesn’t exceed 4 customers. Waiting time in the queue is on 

the average 1.5 minutes and doesn’t exceed 7 minutes. 

Such a service is entirely acceptable for the customers. 

From the other side, the pharmacists are loaded by the 

work for 90 – 95 % of working hours, what is quite high, 

practically maximal parameter of their use efficiency.  

Though, the reduction of windows quantity would 

provide very long queues and long waiting time for customers. 

Windows quantity increase would provide stagnation of 

drugstore staff. 

The author has developed this model taking into 

account some important additional factors. For example, the 

next situation is provided, when a long queue or long waiting 

time the customer leaves the drugstore. Also repeated turning 

of a customer after the first purchase is provided.  

 
 

Table 2 

 

Modeling results with 95 % reliability  

(simulation duration time is 600 minutes) 

 

Servicing 

parameters 

Only 

window 

No. 1 

works 

Windows 

No. 1 and 

No. 2 work 

All three 

windows work 

Average queue 

length 
76 24 0 

Maximal queue 

length 
151 49 4 

Average waiting time 199 64 1.4 

Maximal waiting time 400 131 7.5 

Total customers 

serviced 
71 185 227 

Serviced in window 

No. 1 
71 81 69 

Loading of window 

No. 1 
100 % 100 % 94 % 

Serviced in window 

No. 2 
- 104 94 

Loading of window 

No. 2 
- 99 % 89 % 

Serviced in window 

No. 3 
- - 64 

Loading of window 

No. 3 
- - 88 % 

 

Extraordinary occasion describes the existence of 

consulting services in the drugstore, for example when some 

visitors are being consulted by the doctor.  

The author has also researched the optimal windows 

quantity using comparing of its functioning costs and potential 

losses because of customers exit in case of long queue and 

long waiting time. Corresponding models are developed and 

would be presented in the next part of the paper. 

The first step to create discrete simulation models is 

shown in Fig.4. This model includes the following items:  

No. 1 – input model parameters;  

No. 2 – customers' entry to the drugstore;  

No. 3 – joint queue; 

No. 4 till No. 6 – servicing windows (drug’s sale);  

No. 7 – drugstore exit and statistics summary 

collection;  

No. 8 till No. 10 – time of service for each window;  

No. 11 till No. 14 – service time representation of 

results for multi-time runs;  

No. 15 and No. 16 – representation of the number of 

work items that have exceeded their waiting limit;   

No. 17 – analysis of the queue;  

No. 18 – counting the work items that have left the 

drugstore at once.  

Additional units represent other features of the model:  

No. 19 till No. 21 – count repeated service;  

No. 22 till No. 24 – the formation of the joint queue 

and clients' return to the common entry queue;  

No. 25 till No. 27 – reflect the repeated service of 

different customers at each cash desk.  
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Fig. 4. The model with three servicing devices, analyses of the length of the queue and the time of waiting, 

 returning of the customers to the common entrance queue for repeated service 
 
This base model allows the user to change the next 

entering parameters (in brackets measure units are written): 
time measure units (minutes); drugstores working time 
(hours); frequency of customer’s appearance, its probability 
character depending on different distributions; quantity of 
servicing windows (one, two, three windows); duration of one 
customer servicing in a window. 

In further models the presence of a doctor in the 
drugstore, customers, priorites different cash desks in case of 

epidemics and etc must be taken into account. It is necessary 
for the ultimate imitation modeling for different groups of 
drugstores according to the models that reflect the practical 
organization of selling drugs in them.  

In order to compare, one should consider a drugstore 
with two servicing windows. The first model assumed the 
single queue to all windows. A case with separate queues is 
presented in Fig. 5.  

 

 
 
 

 Fig. 5. The model with two servicing windows  
and separate queues to them, with clients leaving if common queue is unacceptable 
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The client goes to a window with smaller queue.  
If queues are identical, the buyer joins any. If the total 

number of buyers in both queues exceeds admissible, a new 
client leaves a drugstore.  

This model contains the next additional blocks:  
No. 28, 30 and No. 32 – choice of clients way to 

smaller queue, where the number of clients is less; 
No. 29 and No. 31 – blocks for comparison of queues 

length;  

No. 33 and No. 34 – separate queues before the first 
and the second servicing windows; 

No. 35 – summary of common number of clients in 
both queues; 

No. 36 and No. 37 – blocks which provide clients’ 
leaving the drugstore if common queue length is 
unacceptable.  

The next step for the models is presented in Fig. 6.  

 

 
 

Fig. 6. The model with two servicing windows and separate cash (pay) window 
 

 
In this case the buyer after the choice of drugs in 

servicing window (at the pharmacist) pays its cost in a 

separate cash window, and then again comes back do the 

single queue to get the paid purchase at the pharmacist. For 

this purposes corresponding group of block was added to 

finish the previous model:  

No. 38 and No. 39 – the removal of the attribute, 

which confirms the provided service of the buyer in cash 

window (payment of drugs by him);  

No. 40 and No. 41 – the checking of conditions (if 

payment is needed then a client goes to cash window, and 

drugs are already taken by buyer and he leaves);  

No. 42 – the formation of the single queue from two 

service windows before cash window; 

No. 43 – the queue before cash window; 

No. 44 and No. 45 – servicing time parameters for 

cash window;  

No. 46 – cash (pay) window;  

No. 47 – block for the set, which confirms the payment 

in cash window  and  the  subsequent  clients transition to 

initial model (common input and formation of queues for both 

servicing windows).  

Other blocks are necessary to be included in the 

model for priority buyers occurrence. Corresponding model is 

shown in Fig. 7. 

There are such new fragments:  

No. 48 – priority distribution; 

No. 49 – block of priorities selection; 

No. 50 and No. 51 – sets for different priorities; 

No. 52 and No. 53 – queues before servicing windows 

with analysis of buyers’ priorities. 
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The author has developed the described models 
considering other factors. For example, the next situations 
were provided, when a long queue or long waiting time made 
the customer leave the drugstore.  

Also repeated returning of a customer after the first 
purchase has been provided. Extraordinary occasion describes 
the existence of consulting services in the drugstore, for 
example when some visitors are being consulted by the 
doctor. And also the abilities of optimal windows quantity 
defining using the comparison of its functioning costs and 
potential losses because of customers exit in case of long 
queue and waiting time were researched. 

Thus, the productive approach to imitating modeling 
for queues in drugstores and customers services have been 
developed and presented. The developed computer models in 
ExtendSim7LT environment allow to get important characteristics 
of pharmaceutical services using statistical data and 
calculation experiment – existence of queues, waiting time, 
pharmacists loading etc.  

The presented model developments enable us to 
demonstrate and to formalize the process of drugstore visitors 
servicing, to identify the main directions of drugstore’s work 
improvement taking into account interests of customers and 
the pharmaceutical entrepreneurship, to make proved 
economic and mathematical calculations of different possible 
variants of servicing and stuff functioning organization. As a 
result it is possible to improve the customer’s service and to 
optimize functioning of the drugstores. After the calculative 
experiments it appeared that the developed models give a 
chance to improve the quality of service and at the same time 
to optimize the work of pharmacies on the basis of computer 
modeling and the analysis of different ways of selling 
medicines. 
 

____________ 
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