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B manHiii cTarTi Oyne po3risiHyTO poOOTY PHHKY B yMOBaX KOHKYPEHIII Ha MPHUKIAAI KOHKYPEHIi TPHOX,
BOCBMH i IT ITHAJIIATH BUPOOHUKIB. BinOymeThCs MOPIBHSHHS iX cTpaTerii pO3BUTKY BiIHOCHO PO3IOALTY pecypcy
Ha peKJiaMy i AKicTb ToBapy. 11{o MO>xHa 3pOOHTH 3aBISIKH IIPOTHO3YBAaHHIO PUHKY.

Takox OyJie po3IIITHYTO CTPaTeTiio ONTUMAILHOTO PO3IOIIICHHS PECYPCy i HaBEACHO NPHKIIAAN KOJIU BapTO
il JOTpUMYyBaTHCS , a KOJH Kpalle PU3UKYBaTH I OUTBIIOT IPOAYKTHBHOCTI 1 MPUOYTKY Ha TaHiH JiHINII TOBapy.

Abstract

In this article, we will explore market dynamics in competitive conditions, using examples of competitions
involving three, eight, and fifteen manufacturers. We will compare their development strategies in terms of re-
source allocation between advertising and product quality. We will also discuss the benefits of market forecasting.

Additionally, we will delve into the strategy of optimal resource allocation and provide examples of when it
is advisable to adhere to it and when taking risks may lead to higher productivity and profit in a particular product

line.

Kiro4oBi cjioBa: onTiMaibHE arperyBaHHs, BUPOOHUIITBO, IIPOJIAXK, IMITYBaHHS.
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1. INTRODUCTION

“What if?” - This is a question that managers often
ask themselves. But why not ask, "what specifically
will happen next?" Because "what will happen if" only
analyzes certain states of the business environment.
Since it is impossible to predict the state of the future at
first glance, it may seem that science is helpless here,
but this is not the case. Usually, we can only forecast
demand, supply, exchange rates, and so on. However,
forecasting the economic system is different from fore-
casting changes in the solar system. Therefore, it is
through the influence on the economic system that we
can influence its future, and the more our steps are cal-
culated, the greater impact we can have[1].

"What will happen if" serves as active forecasting
- our task is to model several scenarios of a better future
so that we can then choose it by simple actions in the
present and their impact on the economic market.

The goal of this work is to master the technology
of developing and using models for decision-making,
using the example of developing a model of a system
of producers of a certain class of products and conduct-
ing research.

2. PROBLEM STATEMENT

The system of producers of meat and dairy prod-
ucts is considered, for example:

Let's create a model that will answer the following
questions:

e Changes in the market share of participants.

e The possibility of competition in this market
for newcomers.

e Choice of strategies for firms with different
capital.

o Are small firms competitive?

e What is the optimal market distribution for the
state?

e The presence of equilibrium states and system
stability to disturbances.

o Next, we will develop a mathematical model:

Formalize the problem: we have M types of goods
and N firms. The firms are independent but connected
through the market. The vector of market capacity Vm
=, the components of which are the market capacities
for individual goods, is given. In the first approxima-
tion, we consider them constant.

The firm's activity consists of the following
stages: 0) procurement of raw materials and compo-
nents, 1) production of goods, 2) goods sales in the mar-
ket, 3) distribution of resources (total income) among
productions. These stages cyclically (annually, quar-
terly, monthly, daily...) repeat. We will break the con-
tinuous process into discrete steps (year, quarter,
month, day...) and relate all actions to these periods. For
example, for a month, we need 121 tons of grain to feed
1332 cattle. If we choose a modeling step of 1 month,
how much grain is needed to feed cattle for 1 month?
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Note. It is known that for many types of products,
production costs are a small part of total costs, with ad-
vertising and other marketing costs being the main
ones. We will not go into too much detail about organ-
izational, logistical, and marketing expenses.

Let's separate two stages of the "money-goods-
money" cycle for now - production and the market - as
inseparable links of the process. In the first approxima-
tion, we will assume that production is deterministic,
while the market is probabilistic. Deterministic indus-
trial production will be described by a known growth
model with limitations: production growth is propor-
tional to investments, the achieved level, generalized
growth reserves - market underutilization (this coeffi-
cient can be negative), the availability of funds, person-
nel, and raw materials.

Let's go through the components of the production
and market model[2-3]:

e Production volume - the total quantity of prod-
uct production during a specified period.

Production costs - expenses for product man-
ufacturing, advertising, equipment maintenance, per-
sonnel.

Income - the total amount of money earned

from product sales.

Profit - the amount of income minus produc-

tion costs.

Uncertainty and risks - risks associated with

events that are difficult to predict, such as disease out-

breaks.
[ )

Decision-making logic - the best decision in a
given situation.

Further, we will provide an example of the opera-
tion of this model for 3 producers and 3 products.

As we can see, the model is functional.
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Fig. 1- an example with three manufacturers and three products.

As we can see from the graphs, depending on the
strategy, all three producers have recouped their pro-
duction costs. However, it is also evident that this de-
pends on the timing of sales and the strategy chosen,
given that budgets and product parameters are the same.

The first producer followed a strategy of evenly
allocating resources to quality and advertising, result-
ing in a gradual increase in profit.

The second producer adhered to a strategy where
75% of the funds were spent on advertising, while the
rest went into product quality and production speed.
This resulted in a sharp increase in profit and subse-
quent stabilization at its peak. However, it's worth not-
ing that such a strategy may not be sustainable and

could lose out to a higher-quality product in the long
run.

In the third case, 75% of the budget was allocated
to product quality and production speed. As we can see,
within a low-competition environment, this strategy
gradually yielded the best results. However, in a highly
competitive market, there is a risk of being overshad-
owed by more popular products in terms of quantity.

These observations highlight the importance of
choosing the right strategy, understanding market dy-
namics, and adapting to changing conditions to ensure
long-term success in business.

3. THE EXPANSION OF THE MODEL FOR

ANALYZING THE MICROECONOMIC
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CLIMATE NOW INCLUDES 15 PRODUCERS
AND 15 PRODUCTS

We set the dimensions of the system to include 15
producers and 15 products, with a specified "recovery
after a downturn" point. This situation is similar to
opening a new business[4].

For a 15x15 system, a credit distribution step of
k=3 is set. Therefore, the initial data for advertising
spending is 50%, and with each subsequent step, it will
be Adv=50+k. This allows for comparing processes
based on advertising expenditure.

It's worth noting that the most stable result often
comes from a proportional distribution of resources be-
tween advertising and production. However, as you

will see from the following graphs, there are situations
where an emphasis on advertising spending can lead to
either failure or a reasonably positive outcome.

From the graph below, we can observe a trend of
decreasing profit as the advertising expenditure coeffi-
cient (Adv) increases during multiple tests. In a highly
competitive environment, customers typically tend to
choose a higher-quality product after initially trying an
advertised one, which can lead to a decline in profit and
a growing sense of distrust from customers. To prevent
this, after the initial investment in advertising, it's better
to focus on the quality of your product. This will help
solidify the results and maintain the retail of the product
at a reasonably high level.
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Fig. 2 — Program for 15 manufacturers and 15 products.

In the processes of recovery after a downturn,
more often than in equilibrium states, the rankings of
producers are disrupted due to bankruptcies of some
and effective management of others. Next, we will pro-
vide a graph depicting the dynamics of these same pro-
ducers but from different perspectives.

This will allow for a better understanding of the
stages of bankruptcy and effective management of fu-
ture projects through optimal aggregation of processes.
The graphs demonstrate the effectiveness of the best
and worst strategies in terms of producing 150 units of

a product within a competitive environment saturated
with other producers.

As we can see, a stable resource allocation effi-
ciently maintains production in a leadership position,
while risky management led to an initial collapse and
only subsequent stabilization.

At first glance, it may seem that within this envi-
ronment, stability is the key to success. However, what
will happen if everyone follows the same strategy? This
question will be addressed in the next section.
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Fig 3 — Testing the RNM program, a system with 15 manufacturers and 15 products. "One against all"
processes.

Development and testing of a program for "fre-
quency probability distributions in producer systems"
are being carried out. The RNM programs also facili-
tate histogram construction and analysis. Empirical fre-
quency probability distributions, represented by histo-
grams, allow for the analysis and forecasting of produc-
ers in an active environment.

4. THE HISTOGRAMS OF PRODUCT
DISTRIBUTION UNDER THE CONDITION OF
OPTIMAL PRODUCTION MANAGEMENT BY

ALL PRODUCERS ARE SHOWN BELOW.

We can see that the probability distributions are
constructed based on samples from 1000 to 2000 runs
of the RNM program. The system has a dimension of
eight producers, and producers are ranked by produc-
tivity. The distributions change not only parametrically
but also structurally: unimodal distributions transition
into bimodal and others. The distribution shape remains
stable, and no significant changes are observed when
the sample size exceeds 500-1000[5-6].
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Fig. 4 — Testing the RNM program, a system of small dimensions. The influence of system parameters on the
nature of distributions.

Therefore, as we can see, when using the optimal
situation, producers can also distribute themselves into
different niches, and this will depend on less control-
lable processes, such as customer preferences or per-
haps store placement, assuming we do not influence
the interactions between stores and customers.

CONCLUSIONS

Therefore, as we can see, the state and develop-
ment of the economic system can be predicted, and
even more so, it can be controlled, which helps to better
understand the development of one's business. Using
optimal aggregation modules makes these processes
more controllable. In my opinion, if future businesses
want to thrive, they should shift their focus towards the
methodology of forecasting and controlling the process
itself, rather than just dealing with the consequences.

We have also examined processes for 15 product
producers who struggled under various conditions de-
pending on advertising and production expenses. As we
can see, higher advertising expenses can lead to better
results but can also significantly worsen them. How-
ever, we have also considered a scenario where every-
one acts optimally and noted that in such a situation,
not every producer will emerge from the crisis with a
profit.
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