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Purpose – to develop the logistics system (LS) model of an enterprise that allows performing joint model optimization of production capacity, 

retail network, and advertising campaign using J. Forrester's approach.  
Findings. The paper elaborates on a numerical method for solving the optimization problem based on a system of equations in discrete time 

form. There we had the time behavior computations of all logistics system rates (production and supply), including the stocks’ level in the 
wholesale and retail sales networks. The optimization problem of determining the maximum economic efficiency is formulated and solved. 

Theoretical implications. The paper's research performed in the paper forms a methodological basis for the mathematical model development 
of various logistics systems. 

Practical implications. The created model is applicable for optimizing 
or determining the logistics systems’ optimal parameters. 

Originality/Value. The authors' logistics system model is original. The 
model has no analogs in the scientific literature. 

Research limitations/Future research. The main limitation is producing 
one type of product by an enterprise. Further research should 
reflect the product diversification possibility. 

 
Paper type – theoretical. 
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Мета роботи –розробити модель логістичної системи (ЛС)
підприємства, на підставі якої можна виконувати спільну
модельну оптимізацію виробничої потужності, мережі
роздрібної торгівлі й рекламної кампанії, застосовуючи
підхід Дж. Форрестера

Результати дослідження. Розбудовано чисельний метод
розв'язку проблеми оптимізації, заснований на системі
рівнянь, записаних у формі з дискретним часом. Виконані
обчислення часової поведінки всіх темпів логістичної
системи (темпу виробництва, темпу поставки), включаючі
поведінку рівня запасів в оптовому складі й у роздрібному
продажу. Оптимізаційна проблема визначення
максимальної економічної ефективності сформульована й
вирішена.

Теоретичне значення дослідження. Цим дослідженням
створено методологічну базу для розробки математичних
моделей різноманітних логістичних систем.

Практичне значення дослідження. Створена модель може бути
застосована для оптимізації або визначення оптимальних
параметрів логістичних систем.

Оригінальність/Цінність/Наукова новизна дослідження.
Модель логістичної системи, яка запропонована авторами,
є оригінальною. У цієї моделі немає аналогів у науковій
літературі.

Обмеження дослідження/Перспективи подальших
досліджень. Основне обмеження – це випуск
підприємством одного виду продукції. В подальших
дослідженнях має бути відображена можливість
диверсифікації видів продукції.

Цель работы – разработать модель логистической системы (ЛС)
предприятия, позволяющей проводить совместную
оптимизацию модели производственных мощностей,
розничной сети и рекламной кампании, используя подход
Дж. Форрестера.

Результаты исследования. Разработан численный метод
решения задачи оптимизации, основанный на системе
уравнений в дискретной временной форме. Выполнены 
расчеты динамики всех показателей логистической
системы (производства и поставок), включая 
поведение уровня запасов в оптовых и розничных 
торговых сетях. Сформулирована и решена опти
мизационная задача определения максимальной 
экономической эффективности.

Теоретическое значение исследования. Этим исследованием
создана методологическая основа для разработки
математических моделей различных логистических систем.

Практическое значение исследования. Созданная модель
применима для оптимизации или определения
оптимальных параметров логистических систем.

Оригинальность/Ценность/Научная новизна исследования.
Авторская модель логистической системы оригинальна.
Модель не имеет аналогов в научной литературе.

Ограничения исследований/Перспективы дальнейших
исследований. Основное ограничение - производство
одного типа продукции на предприятии. Дальнейшие
исследования должны отражать возможность
диверсификации продукции.

Тип статьи – теоретический.

Ключові слова: логістична система; виробничі потужності; 
економіко-математична модель.
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1. Introduction 
his paper developed the interdependent model optimization 
system of production capacity, retail sales network, and 
product advertising. The presented algorithm of model 

computations allows performing coordinated production capacity 
optimization, retail sales network, and the enterprise advertising 
depending on the logistics system’s main parameters. The main 
focus is on the retail sales network as an essential link that largely 
determines goods sales. 

The papers (Wang, Chen, Chen, 2008; Kelly, Kerr, Drennan, 2010) 
presented "the fuzzy structure ranking method of preferences to 
evaluate enrichment" (PROMETHEE fuzzy method) that allowed 
potential suppliers evaluation by several criteria. 

Several papers offer some models of advertising campaigns. The 
paper (Xiuli, Ashutosh, Suresh, 2009) deals with joint advertising for 
the manufacturer and retail sales and prices in a dynamic stochastic 
supply chain.  The authors developed the supply chain problem 
model as a stochastic differential Steckelberg game.  

The paper (Du, Xu, 2012) builds a hybrid pricing strategy based on 
CPM and CPC variables. Subsequently, a new multi-purpose model 
for solving web advertising resources based on a hybrid pricing 
strategy is put forward. 

Recently, the model approach has actively been applied in the 
economics of sociology. Notably, there is an influence modeling of 
some behavioral factors on the frequency of consumer purchases 
of green goods (Marques, Almeida, 2013). The next direction of 
optimization modeling refers to the problem solution of joint 
(cooperative) advertising at the manufacturer of a supply chain - 
retail sales. The papers (Xie, Neyret, 2009; Ching-Shih, Hsiao-Hua, 
Hui-Chiung, Chih-Ho, 2009) devoted to the joint strategy of the 
advertising campaign and the pricing; as the authors chose such 
areas as production and retail sales for the research. 

The papers (Wei, & Choi, 2010; Kogler, Rauch, 2018) consider the 
mean-variance analysis. The average variance method allows the 
authors to solve the supply chains' coordination problem 
according to the wholesale pricing and profit distribution.  

The paper aims to create a reference model of business processes 
for the supply chain, which would include the special conditions 
when moving perishable goods.  

2. Objectives 
he study aims to develop an economic and mathematical 
model of an enterprise's production activities, including the 
retail sales network, developed model application for joint 

production capacity optimization, retail sales network, and the 
enterprise advertising on the daily demanded goods.  

3. The research methods and information 
sources  

any aspects of planning the current activities of enterprises 
are studied. For instance, Pedchenko (2011) proposed a 
dynamic model of market pricing and production, which 

allows determining the general patterns of production and 
technological specifics for the economic system evolution. The 
theoretical basis for creating a model is the balance relations that 

combine the approaches of L. Walras and A. Marshall to describe 
the dynamics of prices and volumes of industrial goods in the one 
product market. The synthesized mathematical model is a system 
of two linear differential equations for determining the price and 
volume of goods in discrete time. For this dynamic system, the 
equilibrium position stability conditions we obtained with the 
corresponding parametric analysis. 

In his paper, Voronov (1997) built and analyzed models of 
consumers' behavior of the one type of goods by simulation 
modeling methods, namely, agent modeling methods. Ferber's 
reactive agent model is used to determine the agents’ behavior 
within the simulation model. In the reactive agents’ models, a 
specific feature is the states and transitions’ concept and behavior 
tools such as "stimulus-response."  

Gvozdetska (2011): applies the system of quantitative and 
qualitative research methods in the management process 
(adaptive approach). The modeling of a real economic enterprise, 
including the outside environment, is performed. Probabilistic 
decision-making methods in an unstable market environment are 
widely used, as well as information systems, models, and methods 
with a single information base and capacity to adapt to changing 
conditions. 

Meanwhile, the logistics systems models are actively developed 
and discussed (Mushunje, 2019). Many papers (Du et al., 2012; Guha 
et al., 2010; Marques et al., 2013;) offer different models of 
advertising campaigns. 

Various aspects of logistics systems are actively studied in the 
modern scientific literature (Bortolinietal., 2015; Mihalovič, 2016; 
Morozova et al., 2013). The authors (Velychko & Velychko, 2017) 
presented a methodology for building logistics models in the 
individual market systems’ management of enterprises according 
to the minimization and maximization criteria.  

Those papers do not sufficiently disclose the quantitative 
relationship between the logistics system parameters of an 
enterprise and the consumer market's current features: the 
potential demand for goods and the goods consumption rate. This 
modern theory deficiency complicates the study of the advertising 
campaigns' impact on the enterprise’s economic efficiency. 
Gorsky (1998) proposes the model that meets the formulated 
requirements from a fundamental perspective. This model allows 
considering the detailed features of the market. Nevertheless, the 
model has a significant deficiency, leading to unstable solutions in 
a wide range of parameters. Sherstennikov (2013) proposed the 
method to eliminate that deficiency. The method is based on 
averaging the sales rate and goods delivery over a while. Today, 
there are no effective methods to plan a real-time advertising 
campaign for an enterprise covering the enterprise logistics and 
market demand for goods. Some approach principles were 
introduced by Sherstennikov and Yakovenko (2019). 

4. Results 
ig. 1 reflects the enterprise logistics system. Working in a 
competitive market requires the enterprise manager to 
expand the enterprise’s market niche or maintain it at some 

acceptable level. One of the effective means is to conduct a 
periodic or permanent advertising campaign. Therefore, the model 
creation begins with a model description of the potential demand 
Q's advertising campaign's impact. 
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