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As established in the previous sections, the interdependence of marketing and
logistics 1s manifested in the establishment of the level of logistics service provided
in the supply chain at the time of conclusion of the agreement, as well as after its
completion. Marketing sets the value of a number of logistics service indicators
characterizing its level. The given level of service is implemented by the enterprise's
logistics system; whose divisions are responsible for achieving the target values of
the indicators. The higher the given level of logistics service, the higher the total
logistics costs caused by it.

In an ideal case, as a result of the interaction of marketing and logistics, the
optimal level of logistics service should be established.

The development of an optimization model requires the construction of a
conceptual model, which is a formulation of the task in terms of the subject area, and
the construction of a structural mathematical model that reflects the connections
and relationships of its components.

Logistics service is characterized by the values of a number of service
indicators. Each indicator of a logistics service can acquire a single value from many
possible ones.

Each value of each indicator of the logistics service is matched with
coefficients reflecting the impact of the values of these indicators on revenue and
total logistics costs. Values of revenue and total logistics costs when implementing
logistics services at the basic level (base values of revenue and total costs,
respectively) are given. The basic level of logistics service is the level of service that
can be provided to all customers of the company. The coefficients at the basic
values of the logistics service indicators are equal to one.

It is necessary to find a combination of values of the indicators of the
logistics service, which ensure that the supply chain achieves maximum profit. Profit
is calculated by subtracting total logistics costs from revenue.

It should be clarified that in our study, total or total logistics costs mean the
total operating costs of the supply chain, which are limited by the value of the
maximum allowable costs. A graphic representation of the conceptual problem
in the form of a "black box" model showing input and output data and impacts is
presented in Fig. 1, which demonstrates the transformation of input indicators into
output using certain mathematical ratios, the establishment of which requires further
detailing of the connections of the model components. In order to display the
multitude of components of the optimization model, as well as to determine the
connections and relationships between them, the diagram of the influence of the
components of the optimization model presented in Fig. 2 was developed.
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Fig. 1 The "black box" model of the conceptual formulation of the problem

It is assumed that the coefficients that reflect the influence of the values of
the logistics service indicators on the revenue and the total logistics costs of the
supply chain are given. It can be assumed that the input data may be incomplete
or unknown at all. However, these data can be found based on regression analysis.

In the case of incomplete data, the missing data can be found by
interpolation. In addition, it is assumed that the values of logistics service
indicators affect the value of revenue and total logistics costs independently of each
other. At the same time, the possible synergistic effect of the influence of the values
of the logistics service indicators is not taken into account. A consequence of
this assumption is the linearity of the objective functions of the models. The positive
side of the linearity of models is the relative simplicity of finding a solution.

The procedure for finding the optimal solution involves choosing (from many
possible) values of logistics service indicators that ensure the formation of maximum
profit while observing the established restrictions. Alternative profit values, as
mentioned above, are calculated by subtracting the corresponding values of estimated
total costs from the estimated revenue values.
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Fig. 2 Diagram of influence of optimization model components

Values of revenue and total logistics costs are calculated by adding to the base
values of the specified indicators the values of the increase, which are calculated using
coefficients dependent on the values of the indicators of the logistics service. The
establishment of interrelationships between the components of the optimization task
opened an opportunity for the development of a mathematical model for the
optimization of the logistics service of the supply chain.
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