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Abstract

The actual problem of determining prices in the micro markets of the trading network of the logistics system
is considered. The prerequisites for a possible solution of the problem are presented, provided that the price
is not a direct participant in considering the balance between supply and demand. It is determined as the
unit cost of the product multiplied by the markup coefficient set by the manufacturer (seller) of the product.
The solution of the problem of distribution of material flow in a trading network involves the modification
of mathematical methods through the use of a distribution coefficient for which prices are determined. A
mathematical expression for determining the price is given: (profit)=(markup)x (unit cost) x (sales volume
for the period). The advantage of the pricing process in the micro markets of the network over other methods
is shown. A generalized formula for determining prices is proposed, taking into account the markup rate
set by the seller. The importance of the proposed pricing is indicated, when the price in the market is
constant and its change is primarily due to the improvement of production technologies within the
framework of the evolutionary economy, which directly affects the efficiency of the functioning of trading
networks.
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1. Introduction

Effective management of the logistics system is one of the pressing issues of modern socio-economic
development of the world economy. Among the logistics systems, the trading network can be singled out
in particular, one of the tasks of which is the optimal distribution of commodity flows from manufacturers
to end consumers. Such a problem is not easy when a solution using classical optimization methods may
be the best among the alternatives. The reason for this is a lot of factors that are not taken into account in
practice due to the lack of sufficient resources to ensure the search for an adequate solution to the problem.
Thus, when distributing material (commaodity) flows, agents of the trading network are forced to have the
capacity to store quite large stocks in warehouses. Therefore, it is not possible to avoid additional costs for
storage and transportation of goods. Taking into account a number of shortcomings in the management of

material flow doesn’t exclude the use of a modern scientific approach, which is presented below.

2. Problem Statement

The trading network, despite its apparent simplicity in the form of structure, is a complex system of
interconnected agents (manufacturers, intermediaries, consumers), the relationship between which in the
form of prices and sales volumes is reflected in the micro markets.

The participants in these markets don’t have sufficient information, which indicates that it is
uncertain, and therefore they carry out their activities on the basis of limited knowledge that they can obtain
from their own perspective. The agent relies on the availability of final demand, since the average flow of
demand changes "slowly™ over time. In fact, managers have the ability, based on the past, to operate with
data about the flows of purchase and sale of their products. This information is not sufficient for effective
analysis and subsequent management. In this process, prices are not the determining factor, which is not
tied to the equality of supply and demand for the sale of products. Therefore, a new approach to determining
prices in micro-markets is needed, which would meet modern requirements for the efficient distribution of

commaodity flows.

3. Research Questions

Manufacturers directly and intermediaries indirectly regulate the material flow so that the supply of
a product is almost equal to its demand. However, these network agents cannot know the future demand
accurately enough. They consider it expected, without having sufficiently precise mechanisms to determine
it. For this reason, intermediaries are required to keep inventory and regulate them in order to avoid possible
non-covering of demand, while trying to keep inventory for as little time as possible. Thus, there is a
contradiction, which indicates that there are no optimal solutions to inventory management problems.

Considering the prerequisites for solving the problem, price (as noted earlier) isn’t a direct
participant in the consideration of the balance between supply and demand. In fact, prices are determined
by manufacturers and intermediaries of the network (Shiozawa, 1989). There are different methods for
determining and setting prices. The main one is the method of pricing at full cost (cost + profit). Here the
product price is determined as the unit cost of the product multiplied by the markup coefficient (1+m),

where m is the markup rate. Having determined the price using this method, we assume that there are no
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agents in the network who claim to change it. In this case, prices on micro markets are considered constant
for a certain period of time, but they may change in the subsequent period. This approach to price
determination is consistent with the Arrow—Debreu) model, which is focused on price stability.

As noted in (Shiozawa et al., 2019), prices are considered constant if two conditions are met:

1) there is enough labor and material resources to produce/sell the product according to the final
requirements;

2) the set of production methods remains unchanged and the markup rates m remain constant.

The focus on price stability is the result of creating a good base for changing methods and
technologies that will serve as the basis for applying research programs of the evolutionary economy.
Evolutionary Economics, in its classical sense, is a new direction of economic science, in which economic
processes are considered as spontaneous, open and irreversible; they are generated by the interaction of
external and internal factors and are manifested in changes in the structure of the economy and the agents
acting in it (Hicks, 1976; Shiozawa, 2004).

The search for opportunities to generate new technological changes is one of the main directions of
the evolutionary economy, as confirmed by Nelson and Winter (2002), who highlight an important aspect
in the evolutionary economy: the understanding of technical and economic growth is largely due to
technological progress. The role of mechanisms aimed at changes in production technology stimulate
economic growth (Nelson, & Winter, 1974). This statement does not raise any noticeable doubts. However,
there are no significant theoretical justifications or they are of a particular nature. However, this article can
be considered as an attempt to fill a small gap in the theory of economic growth, using, in our opinion, an
approach to determining prices in the micro markets of a trading network (Nelson & Winter, 1982).

Since the solution of this problem involves the theory of value, we will first define the role of the
traditional theory of prices. The founder of this theory can be considered Ricardo (1951), who identified a
trend in the rate of profit under conditions of free competition and developed the ideas of Adam Smith
about the value of goods determined by the amount of labor. Ricardo's idea that price values are determined
by production costs, and not by the proportionality of supply and demand was practically isolated due to
the impossibility of its implementation in practice in the XIX century. Subsequently, the traditional theory
of prices has undergone changes (Kohn, 1986) and in the XXI century has acquired the modern form of the
theory of value (Lee, 1998). This theory was explained in the work of Shiozawa (2019), which the author
kindly provided to us by sending us an E-mail.

The following are considered as fundamental assumptions of the new Shiozawa’s theory:

1) the assumption of independence between prices and quantity in determining them;
2) the price theory doesn’t exclude the theory of production cost from analysis;

3) the process of quantity adjustment is provided

4. Purpose of the Study

The methods for determining the price and quantity presented below don’t guarantee the high

accuracy of the desired result. Nevertheless, the basis here is the Shiozawa’s theory, as applied to the task
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we have set ourselves. The solution of the problem of the distribution of material flow in a trading network
involves the modification of mathematical methods, where the distribution coefficient is R (coefficient of

transfer or promotion of the commaodity flow through the network) (Dulesov et al., 2017):

1]

where piand p; are prices on micro markets i and j, and Qjj is the quantity of goods transferred from
micro market i to micro market j by the network agent.

Since we are interested in this coefficient, then we will answer the question: How to predict the price
in the micro market? Manufacturers/intermediaries independently set the price for their products. This
assumption corresponds to the market for a single product or product that is considered homogeneous. Such
a product is a product that is produced and distributed as a final product. If we assume that the prices of
products remain unchanged, therefore, then we must be talking about the distribution of large volumes of
goods.

Setting the price of a product by the manufacturer has a long history. At the same time, prices are
set by both supermarkets and small stores. Therefore, taking into account the presence of a monopoly or
oligopoly in the market, its perfection or imperfection doesn’t give any serious reason for setting the price.

Pricing technologies are known and simple. Prices are set on the "cost plus markup" principle: p=(1
+ m)-c, where m is the markup rate, and c is the unit cost of production (Shiozawa, 1978). There are many
approaches to determining "m" based on a number of factors that affect the markup. If there are two agents
in the micro market, the seller and the buyer, then according to the theory of value, it is possible to apply
standard cost accounting. In it, depreciation and other indirect fixed costs per unit of production are
calculated based on the normal volume of production for the period. This cost accounting assumes that the
unit price of the product remains constant, even if sales and sales volumes deviate from the expected
standard value.

However, there is a different point of view of setting the price. It is related to the fact that buyers in
the micro market are guided by how many products they can buy at the offered price. In solving this
problem, the buyer takes into account the "Marshallian cross" (in Economics-the graphical ratio of supply
and demand curves relative to the price factor in a situation of market interaction) and therefore the question
of the quantity of purchased goods is not immediately determined by the price level (Bowles, 2003).

The pricing offered here has an advantage over traditional methods:

1) it is quite simple to theoretically determine the actual prices that are applicable in the micro
markets of the network. Thus, we are freed from the double system of natural and market prices;

2) constancy and stability of prices is provided before any of the significant factors that have a low
probability of occurrence;

3) the price will change if the manufacturer or intermediary switches to using new production and

sales technologies.
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5. Research Methods

Another issue related to setting the price in the micro market is the following: how to set the price
in the micro market when there are more than one seller. Let's explain this fact in the following example.
Let's assume that there are two manufacturers, each of which has determined and set its own price for a
product of the same type. There are two possible ways of structuring the network:

The first option — if there are different prices for the same product, assumes the existence of two
micro markets. Each of them has a manufacturer/seller with its own price. In this case, depending on, for
example, geographical conditions, buyers (intermediaries and end users of the product) are attached to each
of the micro markets in the structure.

The second option — if prices match (in the absence of geographical and other conditions that
separate micro markets), both manufacturers enter acommon micro market. Their set prices will be decisive
for the search for the quantity of goods sold. If in this case the prices don’t match, then such a micro market
can be divided by the number of set prices with the addition of intermediaries to each of them, who are
satisfied by certain characteristics of the price. Such a market cannot be called stable based on the condition
of economic benefit in purchasing a certain amount of products. Price differentiation will lead to a situation
where buyers will begin to move from a higher-price market to a lower-price market, which in fact can lead
to an equalization of prices between manufacturers. To eliminate the disparity in prices, manufacturers
obviously should pay attention to the markup rate m when setting the price. Its determination is possible
empirically, without excluding, for example, the application of the theory of preferences, utility functions
and indifference.

The options considered for the consequences of setting prices by manufacturers and sellers indicate
how much of the product buyers will purchase at the set price. Thus, when building the network structure
and determining prices in micro markets, decision-making on purchase/sale transactions is divided between
two parties: manufacturers (or sellers), who determine the sale price, and buyers (intermediaries), who
determine the quantity of purchased goods. The execution of the auction is not provided for in this setting
of the question of price formation in the market. Therefore, the manufacturer who has set a price for its
products doesn’t prioritize demand in the micro market. On the other hand, this doesn’t mean that
manufacturers or intermediaries don’t take into account demand. The quantity of goods sold or demand is
important for manufacturers and intermediaries, since the profit from sales of products is calculated using
the formula:

(profit)=(markup)x(unit cost)x(sales volume for the period). 2

Considering (2), it can be observed that if the markup is constant, then the profit increases
nonlinearly with an increase in sales volume. In the case of calculating the rate of return, the profit should

be divided by the total capital, however, such a calculation cannot be called unambiguous.

6. Findings

Next, we will move on to the issue of determining the markup rate. It is well known: the unit cost of
production is determined by the production technology. The markup rate is unique and its arbitrary setting

by the management doesn’t guarantee that the price is adequate for the market. A significant role is played
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not only by a technologically verified solution, but also by information related to the concept of uncertainty
or information entropy (Dulesov et al., 2019). What causes entropy? Considering any product, even if it is
differentiated, it is in competition with other differentiated products. This degree of differentiation can be
determined through the value of entropy. If a high price is set for a product, intermediaries or buyers will
choose the product based on the lower price and satisfactory quality of the products of other sellers.
Equation (2) indicates that the profit is related to the markup and increases non-linearly. In other words, the
seller is focused on multiplicative growth of the profit that he can get during the period under review.
However, it doesn’t make sense for the seller to hope for an excessive increase in the markup due to a
decrease in the number of products purchased by customers. Thus, the seller, represented by management,
sets the price of the product at a reasonable level, taking into account all agents of the competitive
environment.

The pricing policy that we are considering in a trading network runs into difficulties: it is difficult
to predict the cost of a product in the future and sell it at a set price. If we rely on the conventional economic
calculation aimed at finding the maximum profit, we should not expect an adequate solution to the realities,
since the sales volume isn’t a simple function of the product price (Shiozawa, 2019). Shiozawa gives the
following explanation. If the sales volume is a function of the price, then you can calculate the optimal
price of the product. In the theory of imperfect competition, the calculation is based on the assumption:
"marginal revenue = marginal cost". This assumption indicates that sales volume is a simple function of
price. In this case, the price of the product is not invalid, since a simple formula in this case is not effective
and is of little use. The reason for this is as follows. In fact, the volume of sales depends on many factors:
the pricing policy of competitors and their products, product design, structure and logistics policy of the
sales network, advertising activities, purchasing power depending on the general economic climate, the
level of income and lifestyle of consumers and other factors. The experience of sales is important in this
task. If management has identified a "good level" of the markup rate, it doesn’t seek to change it. This
feature is often expressed in the fact that the markup rates are determined by agreement, that is,
"conditionally determined".

When determining the "good level" of the markup rate, the multiplicative form (1+m)-c is preferable
to the additive form ¢ + M, where M is a fixed amount of costs plus markup that don’t depend on the cost
of unit c. If we assume that the product share is simply a function of the price ratio, then profit maximization
implies the use of the multiplicative form with m (Shiozawa, 2016).

Further, based on function (2), when the markup rate m is known, the price of the product set by the
seller is determined by the expression:

p=(1+m){wu+apo}, @)
where m is the adjusted markup rate, w is the wage rate, u is the coefficient of labor costs (labor intensity),
a is the coefficient of material costs of purchasing products for the production and sale of the final product
and po is the price of the purchased product.

All input coefficients are determined by well-known methods that are used in calculating production

costs.
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7. Conclusion

One of the important issues in the development of logistics should be considered technological
evolution in the field of trading networks, in which price setting and distribution of commodity flows
occupies a special position. Considering economic processes as dynamic, generated by the interaction of
many factors, management decisions are processes that lead to the economic growth of the logistics system.

The existing prerequisites for solving the problem of setting prices in the micro markets of the
trading network are due to the presence of an environment that is radically different from the traditional
"economy with equilibrium™ (Cartelier, 1991). It is aimed at identifying a set of conditions that ensure
efficient resource allocation. One of the conditions is considered to be the maintenance of the balance
between supply and demand, and the search for the equilibrium point was carried out on the basis of analysis
of process statics (Hahn, 1984).

The search for solutions aimed at implementing evolutionary processes is associated with the choice
of simple but effective methods that take into account the degree of production and technological changes
that affect the price of production. Thus, prices are determined by manufacturers and intermediaries in the
micro markets of the trading network.

The proposed formula for determining the price in the micro market cannot be called complex. It
includes components, the calculation of which is based on known methods for calculating the cost of
production and services. The effectiveness of the proposed approach to price determination is due to the
need to take into account dynamic processes. They are related to the implementation of technological
improvements that make logistics more productive and mobile.

Determining prices in micro markets using the proposed formula refers to the preliminary stage of
obtaining the parameter "transfer/promotion coefficient", which will be used as the basis for calculating the
distribution of product flow over the network.
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