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PARADIGM OF MARGINAL ANALYSIS OF PROFITS OF ENTERPRISES
WITH A MULTIPLE PRODUCTIVE PROCESS

Purpose. Development of a conceptual theoretical-analytical model of marginal analysis of profits for operating
procedures of industrial enterprises with a multiple productive process and variety of operation profit conditioned
by it.

Methodology. The theoretical and methodological background of the research involves the contemporary mar-
ginal theory and its independent area — the marginal analysis, which is based on the “cost — volume — profit” concept
(breakeven concept) as well as on historical and system-activity based approaches related to implementation of the
fundamental principles of the marginal analysis while managing costs and profits, general scientific and special meth-
ods (those of analysis, synthesis, abstraction, comparison, and generalization used to define the role of profits in
management processes; studying the main approaches to the analysis of an enterprise’s profits; drawing conclusions;
theoretical and analytical modelling used to develop a model of the marginal analysis of profits, its formalization and
specification of implementation conditions).

Findings. Management significance of business profits is revealed. Based on comparison of the basic approaches
to the business unit profitability analysis, scientific voids of imperfection of marginal analysis methods were detected
as well as the lack of the methods at enterprises with a multiple productive process. The developed production system
scheme of an enterprise with a technology concept of business position and variety of the operation profits is taken as
the basis of formation of the conceptual theoretical-analytical model of the marginal analysis. Conditions of promot-
ing the marginal analysis among business units are determined. The theoretical model of the marginal analysis is
formalized as industrial methodology, which is developed considering the specifics of activities of an iron ore mining
and processing integrated plant. Classes of managerial decisions are defined, which can be implemented at enterprise
structural units on the basis of the marginal analysis methodology.

Originality. It involves development of theoretical and methodological bases of the marginal analysis of profits
based on developing the industrial methodology of conducting it at multiple production and elaboration of the new
classes of managerial decisions for an enterprise’s structural units.

Practical value. Applied relevance of the research results involves formalization of the conceptual theoretical-an-
alytical model as industrial methodology of the marginal analysis of profits, which affords ground for a wider user
community, including mining and processing integrated plants, to increase efficiency of managing costs and profits.
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Introduction. Research on profitability of national
enterprises, their financial status in general has always
held a prominent place among topical tasks of manage-
ment at every economic level.

Practical problems in this subject area are evidenced
in the data of the State Statistics Service of Ukraine.
Thus, in 2017 the number of unprofitable enterprises in
the country made 27.2 % of their total number, which is
higher than the level of this figure in 2016 and 2015 by
0.6 and 0.9 %, respectively. At the same time, the in-
crease in the average level of efficiency of operating ac-
tivities from 1 % in 2015 to 8.9 % in 2017 [1] occurred
due to increasing demand in domestic and foreign mar-
kets and investment climate exhilaration in the country
[2]. Sectoral analysis of the national business environ-
ment according to economic activities points to signifi-
cant problems in providing profitability in the produc-
tion sector, where percentage of unprofitable enterprises
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in 2017 made 28.4 %, in construction — 28.6 %, in
trade — 24.9 %, etc. [1]. The information presented al-
lows claiming about long-term instability of financial
results and a considerable number of unprofitable enter-
prises with its high level in the industry. Considering the
raw-material nature of the national economy and the
world primary commodity markets’ coming “into one of
the worst crises for the period since the Industrial Revo-
lution of the 19™ century” [2], the issue of providing
profitability of domestic enterprises remains in abey-
ance. Its solution will mostly depend on effect of the in-
ternal factors, which include methods and methodology
of profit analysis as enterprise management instrumen-
tation.

Under current conditions of economy management,
methods of the marginal analysis, which are actively
used in economically developed countries, are of inter-
est for the national enterprise administration. This
methodology is an instrument that includes relevant in-
formation for managing the scale of production, its costs
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and, finally, profits. Unlike traditional techniques and
approaches to analyse profits, which are mostly applied
by domestic enterprises, the method of the marginal
analysis allows studying relations between key perfor-
mance indices in greater detail and assessing the influ-
ence of the factors on costly characteristic and profit-
ability of production more carefully.

Analysis of the recent research and publications. The
contemporary paradigm of the marginal analysis has a
long history and is associated with the names of such
scientists as H. H. Gossen (1854, mathematic founda-
tions of the theory of marginal utility), K.Menger,
V.Jevons and L. Walras (the early 1870s, research on the
principles of diminishing marginal utility), W. Rauten-
strauch (1930, the beginning of developing the breakev-
en conception), J. Garrison (1936, the concept of the
system of direct-costing with cost division into variable
and fixed),

D.Joel (1948, evaluation of the relevance of profits,
price formation and expenditure monitoring based on
breakeven graphs), and others [3].

Practical implementation of concepts of the mar-
ginal analysis fell on the second half of the 20" century,
which is related to intensification of scientific research in
countries with developed market relations, whose prom-
inent representatives are A.Apcherch, E.A.Atkinson,
R.D.Banker, V.Govindaradjan, C.Drury, R.S.Ka-
plan, J.T.Sigel, K.K.Sio, J.Foster, P.Freedman,
Ch.T. Horgner, J. Shank, J. K. Shim, and others.

In the post-Soviet space, M. G. Chumachenko was
the first to study production breakeven. His work “Ac-
counting and analysis in US industrial production” pro-
foundly elucidates the essence of the marginal analysis
and remains the fundamental one.

Domestic scientists contributed greatly to expanding
the marginal analysis at the end of the 20" and the be-
ginning of the 21 centuries; among them are P.Y.Ata-
mas, I. A. Blank, F. F. Butynets, Yu. M. Velykyi, A. M. Ge-
rasymov, S.F.Golov, M. H.Hreshchak, I.Ye.Davydo-
vych, N.Yu. Ivanova, H. I. Kindratska, A. H. Zahorodnii,
O. L. Mykhalska, S.Z.Moshenskyi, O.A. Orlov, V.I. Pa-
zynych, H.O.Partyn, V.V.Prokhorova, M.S.Pushkar,
E.H.Riasnykh, N.V.Sablina, H.V.Savytska, V.P.Sav-
chuk, D.D.Surmai, A.V.Fedorkevych, Yu.S.Tsal-
Tsalko, A. V. Cherep, M. H. Chumachenko, and others.

Contemporary scientists have studied the issues of
applying the marginal analysis to estimate profitability
of certain types of products for forming its assortment
[4, 5], defining breakeven sales volume and an enter-
prise safety zone [4-7], their factor scoring with the use
of indices of variable and fixed costs and product prices,
threshold levels of these indices [4—6], and others.

Many new argumentative issues of applying the mar-
ginal approach are being raised by scholars in the cur-
rent decade. In their works, they emphasise the neces-
sity of using the marginal analysis for assessing prices,
costs and profits for individual production [5, 7], for
evaluating efficiency of an enterprise’s performance and
improving its management [4, 8, 9], for forecasting fac-
tors and results of management activities [9—11] and
others. Moreover, recent publications draw attention to
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industrial peculiarities of applying the theory of the
marginal analysis, namely, in engineering manufacture
[9], transport [10] and so forth.

At the same time, certain aspects of the marginal
analysis, in particular, such as its adaptedness to opera-
tional conditions of enterprises with a multiple produc-
tive process, have not been studied sufficiently, which
conditions the unsolved scientific task to provide reli-
ability of managing profits for these enterprises, which
include powerful integrated plants of mining and metals.

Unsolved aspects of the problem. Analysis of the sci-
entific achievements in this subject area has shown that
the marginal analysis in its current form has certain re-
strictions to be applied at industrial enterprises, which
include limited assortment of goods and steadiness of its
structure. That is why at enterprises with a complex pro-
duction system, which features multiple stages (in par-
ticular, in mining and metallurgy industries, chemical
and petrochemical industries and others) a scientific
void has developed regarding the lack of methodical in-
strument to make management decisions using the
“cost-volume-profit” concept. Regarding this, we find
it vital to transform the general methods of the marginal
analysis into the industry-specific methods which con-
sider specifics of work of industrial enterprises of tech-
nology concept specialisation and, respectively, with
various results of economic activities.

Objectives of the article. The objective of the article is
to develop a conceptual theoretical-analytical model of
the marginal analysis of profits for operating procedures
of industrial enterprises with a multiple productive pro-
cess and variety of operation profit conditioned by it.

Methodology description. To achieve the set goal, the
following tasks were to be solved successively:

- to reveal relation of profits to objectives of enter-
prise development and conditions of their achievement;

- to conduct the comparative analysis of the basic
approaches to enterprise profit analysis with definition
of their advantages, disadvantages, restrictions, pros-
pects of further development;

- to develop a conceptual model of marginal analysis
for enterprises with a multiple productive process and
perform its formalisation as industry-specific methods
for an iron ore mining and processing integrated plant;

- to determine possibilities of promoting the meth-
ods of the marginal analysis to an enterprise’s structural
units and define spheres of its implementation.

Presentation of the main research and explanation of
scientific results. Any enterprise which operates in the
market environment considers complete and timely sat-
isfaction of social and individual needs as their main ob-
jective. Profit maximisation based on the optimization
of volumes and resource structure acts as a criterion of
achieving the objective. This postulate of the modern
neoclassical economic theory, which originated as gen-
eralization of the market business practice, means that
realization of consumer interests is possible mostly due
to the manufacturer’s economic interest in results of
their performance. Realization of this interest is formu-
lated through setting and achieving the enterprise’s
commercial purposes, among which the most topical
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ones are to secure profitable performance and provide
conditions for its increase.

That is why it is considered that profits make the tar-
get of the enterprise’s development, the source of its
capital formation and satisfaction of intracompany and
social needs and, as such, are the main estimated figures
of business efficiency. Meanwhile, profit earning and in-
crease in economic viability as a dual purpose of the
economic development do not occur automatically, but
on the basis of certain approaches to managing profits
which are inclusively interrelated with functioning of
other enterprise management subsystems (costs, sales,
novation, prices and others). Moreover, the range of
profit management tools and their integration with
functioning tools of other enterprise management sub-
systems is constantly increased.

The main approaches to the profit analysis which are
mostly spread worldwide are presented in Fig. 1.

Most domestic commodity producers apply tradi-
tional approaches to the profit analysis, which is related
to historical traditions of guidelines on the part of state
authorities. The traditional profit analysis is based on
the set of interrelated methods, among which the main
ones are the horizontal analysis (whose task is to study
changes in the main indices of profits and profitability in
time by setting generals trends), the vertical analysis (to
study changes in the structure of formation, distribution
and application of profits), the comparative analysis (to
assess the enterprise’s external position according to
profitability level in the industry and among the main
competitors), the factorial analysis (to evaluate the ef-
fect of factors which have functional and/or stochastic
relation with profits) and others. Among the mentioned
methods of the traditional analyses those are preferred
which are based on functional relations between profits,
physical sales volume, price and total production costs.
When conducting the factorial analysis, the study is car-
ried out on the basis of elimination, which allows distin-
guishing successively the effect of one factor while the
others are conventionally regarded as invariable.

Under these conditions we have a relatively simple
and time-proved tool of analytical study, which is spread
at enterprises of various economic activities, different
types of specialisation and with different results of eco-

The main approaches to profit analysis

|
¢ l

’Traditional analysis ’ Marginal analysis ‘

f !

| r-0w-o | | P-0w-p-4|

Fig. 1. Conceptual difference between the basic ap-
proaches to profit analysis:
P — profits; Q — physical volume of sales of products; p —
product price; ¢ — full production cost of a product unit;
b— variable costs on a product unit; A — overall size of fixed
costs
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nomic activities (one- and multiproduct). At the same
time, the traditional methods of the profit analysis have
insignificant disadvantages since taking into account the
relation between profits, sales volume and general costs,
they do not reflect peculiarities of costs behaviour and
their sensitivity to change in the scale of activity.

The marginal analysis refers to modern tools of com-
plex management of an enterprise proven by the world
practice and, consequently, to a specific management
analysis. It is also known as “cost-volume-profit” con-
cept (system), CVP analysis, or breakeven concept
[3—10]. It is based on studying the relation between the
specified key performance indices and their flexible use
for enabling profitability according to forecast develop-
ment of the environment of an enterprise’s functioning
and an owner’s targets.

Peculiarities of the CVP-analysis system are associ-
ated with the division of costs into variable and fixed
ones and distinguishing of the so-called marginal profit
(margin or coverage level). Moreover, the marginal anal-
ysis operates both with the general value of the marginal
profits and its average quantity. In general, the marginal
profit is a balance between sales proceeds and variable
costs, which corresponds to the sum of fixed costs and
profits in composition [3—10]. At the breakeven point,
which is crucial for the business, the marginal profits will
be equal to the fixed costs. At the same time, the sales
proceeds and economic output are considered to be
marginal; their size decrease results in losses. In turn, the
economic substance of unit margin profit is in its ability
to characterize the margin value, which an enterprise can
obtain form manufacturing and selling a supplement
production unit, which corresponds to its average size.

Therefore, presenting the scheme of calculating busi-
ness profits using the marginal analysis (Fig. 1) does not
contradict the marginalist theory, which envisages the
frontier analysis of the key indices of the economic system,
focusing managers’ attention on the final result of their ac-
tivities instead of traditional focus on general costs, taking
into account performance conditions, which constantly
change, using general, average and incremental amounts
for this, and others [3—10]. Mentioned revolutionary
changes in the economic practice, which the marginal
theory brought, have made it possible to increase relevan-
cy of managerial decisions regarding evaluation of terms
for maximization of financial results of the performance
(namely, the profits) and control of their threshold.

Let us also emphasize that within the benefits man-
agement, not only providing for as big part of profits as
possible in the product price (margin coefficient) is im-
portant, but also for an operating leverage (relation be-
tween fixed and variable costs).

Modern methods for implementation of the margin
analysis are geared to the conditions of one- and multi-
product manufacture and, apart from assessing the
profit and profitability size, allow conducting the facto-
rial analysis on the basis of functional relation between
profits, sales volume, prices and variable and fixed costs
structured according to the connection with the amount
of business. Management value is attached to the given
analysis by its ability to assess and forecast breakeven
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production volume as a limit of paying off constant ex-
penses, the enterprise safety zone, range of products,
price policy, to determine profits sensitivity to the
change in the key factors, to model the behaviour of
these factors to provide the target profit, and others.

However, application of the marginal analysis fea-
tures certain restrictions. First of all, this is division of
costs into variable and fixed costs, where the variable
costs make a function of production volume, and the
fixed costs do not change over a short-term period, while
the production and sales volumes ate to be identical.

Therefore, understanding profits as a function of rev-
enues and costs is common for the approaches distin-
guished in Fig. 1. However, substitution of full cost for
variable and fixed costs in the marginal analysis changes
its abilities in making managerial decisions. Thus, if iden-
tification of the factors which have conditioned the
change in the enterprise’s profits, then the marginal anal-
ysis shows the leverages which help to provide for both
gaining the profits and their increase. This fundamental
difference, on the one hand, conditions transition of an
increasing number of enterprises to the use of the mar-
ginal analysis, and, on the other hand, puts forward new
requirements for its range, which will allow more con-
sumers to apply favourable and efficient methods.

Generalization of the characteristics of the methodi-
cal fundamentals of the basic approaches to the profit
analysis is presented in Table 1.

Thus, methods of the marginal analysis compared to
the traditional techniques of the analysis make it possi-
ble to study interrelations between the profits and a great
number of factors, to evaluate their effect more precisely
and so forth.

Development of the margin analysis under modern
conditions proceeds towards the expansion of solving

tasks which the enterprise faces when being considered as
a production system with subject specialization. Under
these conditions, most enterprises whose production sys-
tems are built based on the technology concept as well as
structural units of these enterprises remain out of the
scope of the marginal analysis techniques. This situation
makes it impossible to make well-considered managerial
decisions and creates a scientific void. To overcome it,
first of all, it is necessary to fix attention on the model of
an enterprise as a production system in which the results
of economic activities are the function of spent resources,
size and ratio of the latter ones. Functioning of the pro-
duction system is provided as a result of efficient interac-
tion of its composite elements (the subsystem of provid-
ing resources, subsystem of processing resources and
obtaining production results, subsystem of management).

Apart from the subject and object of management,
the management subsystem includes tools (methods) of
management. Within this system, the marginal analysis
as a separate type of the economic analysis acts as a po-
tential element of the subsystem of managing an enter-
prise and its substructures and as a management func-
tion. Implementation of the latter is related to accumu-
lating and processing information until it is appropriate
for making managerial decisions.

Fig. 2 shows a model of a production system of an
enterprise of technology concept-based specialisation
presenting multiple connections which occur within pro-
duction and management lines: from the object to the
subject of management and in the opposite direction.

The enterprise’s technology specialisation suggests
division of the general production process into separate
stages (process stages, steps, phases) which are to be
passed by raw material to turn successively into the fin-
ished product. The results, which occur at different pro-

Table 1

Comparative analysis of methodical fundamentals of the basic approaches to the enterprise profit analysis

i=1

Approaches
Comparison Traditional analysis Marginal analysis
parameters One-product Multi-product One-product Multi-product
manufacture manufacture manufacture manufacture
Basic models P=0 (p-c) P=>"0,-Du(p —c) P=Q-(p-b)-A4 |P=)[0,-D,-(p,~b)]-4
=

Additional symbols
in models

n — general number of product types of the set nomenclature; i = 1, ..., n — restrictions on the number
of product types; D; — ratio of the i'" product type, fraction

System of managing
costs

“standard costing”

“direct costing”

important factors

The number of 3 4

Advantages simplicity of models, traditions of practical application, | a tool of making managerial decisions on
possibility of application in any period of time profits, costs, assortment, prices and others
Disadvantages does not consider interrelation between profits and relative complexity of using; non-applicability

behaviour of an enterprise’s costs; is labour intensive

for long-term periods

Use restrictions
analysis and swift response impossible

labour intensity of application makes prompt

complexity of dividing costs into variable and
fixed ones; identity of production volumes and
sales volumes; change in a range of products
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Fig. 2. The production system of an enterprise of technology concept-based specialization and variety of its results

duction stages, are expedient to structure according to
the level of completion and direction as well as to prod-
uct variety. Based on the first characteristic of division
there are distinguished semi-finished products for fur-
ther processing, semi-finished products for selling to a
third party and finished products. Moreover, at every
stage the result can occur both as one type and a few
types of finished or semi-finished products. This variety
of results with common participation of all structural
units in developing finished products complicates both
the organisation of production process and the process-
es of managing structural units.

Iron ore mining and processing integrated plants are
an example of technologically specialised enterprises.
Their main process stages include: 1) iron ore mining;
2) iron ore degradation; 3) iron-ore dressing; 4) iron ore
agglomeration. According to the process stages, their
activities result in ore mined, fine ore, concentrate, ag-
glomerate (pellets). The eventual outcome (finished
product) of the enterprise is the product derived at the
last stage (concentrate, agglomerate or pellets). All the
process stages are structured into sub-divisions, which
are technologically and organisationally self-contained
units, are considered to be responsibility centres and to
which operational functions are delegated.

Under conditions of the worldwide recognition of
the marginal analysis as a management accounting tool,
which allows responding flexibly to changes in market
and production situations, development of extensive in-
formation flows within the subdivisions and expediency
of elaborating important managerial decisions by the
“bottom-upwards” method, there occurs necessity of
extension of techniques of the analysis under consider-
ation to subdivisions.

The argumentation of such a conclusion resolves it-
self into consideration of peculiarities of the structural
units’ activities, namely:
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1. The structural units are part of the enterprise and,
therefore, objectives and tasks of its development are
conveyed to the units, where there are actually achieved
through creation of proper conditions and stimuli.

2. To accomplish tasks set, the structural units are
endowed with operational independence, which is re-
flected in their ability to develop an operational strategy
of the unit’s development and participate in formation
of the general strategy of the enterprise’s development
within the scope of their powers.

3. Officially having fewer risks in their activities, the
structural units actually share their consequences, to
which the enterprise is exposed (results in development
budget reduction, downsizing, reduction in salaries and
others).

4. The structural units have limited prospects to
make managerial decisions (unconformity of methods
which are applied by the enterprise and methods applied
by the structural units with low realisation of the con-
cept of participative management) and, as a result, a low
level of the real effect on economic and production de-
cisions which refer to the unit’s activities.

Understanding the fact that solution of any issue re-
quires a complex approach, we claim that transforma-
tion of the general methodology of the marginal analysis
into the industrial methodology is to become one of the
solutions on providing conditions for the enterprise’s
profitable work; the methodology would correspond to
the specifics of the activities of an enterprise with a mul-
tiple productive process with defining tasks to be solved
in the structural units.

Let us do the set scientific task for an iron ore mining
and processing integrated plant’s activities considering
three process stages which are available at all enterprises
of the similar specialization.

The conditions of implementation of the marginal
analysis at the structural units of such an enterprise and,
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actually, of an enterprise with a multiple productive pro-
cess in general will include:

1. Development of a “direct-costing” system at the
enterprise with which production costs are strictly di-
vided into variable and fixed costs. For such division, it
is important to study changes in certain costs, which, in
our opinion, should be done through application of
methods of correlational and regression analyses.

2. Referring the costs of the preceding process stage to
the following stage. That is to say, the cost of the product
manufactured at a certain unit (at a process stage) will
include expenses incurred by it and the costs to produce a
semi-finished product at all the preceding process stages.

3. Considering the effect of industrial (natural) fac-
tors on cost formation (studied by the authors in [12]),
which is reflected in necessity for individual planning of
preparation expenses (to include expenses on pre-pros-
pecting of deposits; expenses on area cleanup operations
for an open-pit mining zone; expenses on fitting tempo-
rary access roads to move out excavated raw materials
and others). These costs are assigned to the production
cost portion-wise over the period of field development.

Table 2 presents the key performance indicators of
the structural units of a mining and processing integrat-
ed plant which are obtained through the transformation
of the general methods of the marginal analysis into the
industrial methodology. These indicators should in-
clude profits, cost value and price.

The base formula to define profits, which is present-
ed in Fig. 1, was changed depending on production pro-
cess stage as a result of assigning costs of every next pro-
cess stage to the product cost.

Determining the product (semi-finished product)
cost by separate process stages proved the possibility to
unify its formulas to the following structure

J i AT
m __ m
¢ —b0+2bj + o
1 1 ¥

A formula to define the price of production (semi-
finished production) according to the process stages can
be unified in the same way

A

J J
Ph R g
J m

under condition P,=P,=...=P,_,=0.

In general, the presented methodological approach
to implementation of the marginal analysis allows not
only giving an estimate to the performance of structural
units according to the indices mentioned, but also par-
ticipating in managing the enterprise realizing the fol-
lowing classes of managerial decisions:

1. Defining the critical (breakeven) production vol-
ume allows modelling the use of production capacities
according to structural units and, at the same time, di-
agnosing issues with the enterprise’s costly characteris-
tic; solution of these issues belongs to the issues of the
operational strategy of the enterprise subdivisions’ de-
velopment.

2. Making decisions on costs optimisation not only
on the basis of assessment of budget performance by a
subdivision, but also by analysing the coefficient of the
production leverage. Increasing the level of this index at
every process stage is an indicator of potentially large
earnings growth at the enterprise in general. In case of
derating of the coefficient of the production leverage, it
is worth raising an issue of changes in the system of
managing costs at a particular subdivision in order to
optimise both the level and structure of costs.

Table 2

Key indicators of the industrial methodology of the marginal analysis for enterprises with a multiple productive
process (by the example of an iron ore mining and processing integrated plan)

Stag:t;zgc))cess Performance indicator of a structural unit which provides responsibility at the process stage
Stage 1 (process | 1. Variable costs at process stage 1
stage of iron ore _ m
mining) b =by+b", (1)
where b, b" are preparation expenses and variable costs of the current period of process stage 1 on a
per-unit basis; m is a symbol which characterizes relation of information to the process stage which is
entered with a certain number; j = 1,..., m is limitation regarding the number of stages (process stages) of
the production process, where b, = TL, where C is the general size of one-time costs on preparation
2.0
=1
works; 7' is the number of years of field exploitation (horizon workings); Q, is the volume of ore mining in
the year 7.
2. Attributable profit at process stage 1
Pi=0,-(pi—b) - A, (2)
3. Price of the semi-finished product (ore mined) at process stage 1, which is obtained from formula (2)
and functions as the base price for selling to a third party
P+A
p=b+—— (3)
o
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End of Table 2

Stage 2 (process
stage of iron ore
degradation)

1. Variable costs at process stage 2
b, =b,+by,
where bJ" stands for variable costs of the current period of process stage 2 in a rate per production unit

2. Attributable profit at process stage 2:
on condition of using self-mined ore

Py=0y-(py—by) — Ay
on condition of using purchased raw material
P, =0,-(p,—(p +5") - 4,. “
3. Price of the semi-finished product at process stage 2, which is obtained from (4) after substituting
formula (3) in it, it reflects a possibility of using purchased raw material
0, 0,

4. Price of the semi-finished product at process stage 2 on condition of using self-mined ore which comes
from process stage 1 at this stage (condition P, =0 is met)

A Brd

D, =b +b"+

D, =b+b) + )

1 Q2

Stage 3 (process
stage of iron-ore
dressing)

1. Variable costs at process stage 3
by =b,+b]" + b,

where b}" stands for variable costs of the current period of process stage 3 in a rate per production unit.
2. Profits at process stage 3 considering the assigning of the costs of the previous stages at the price of the
semi-finished

P3:Q3~(p3—(p2+b3m))—A3. (6)
After substituting formula (5) to formula (6), it looks as follows

P P A A
P3=Q3-[p3—[[Qll+QZ+Q1+Qz+b,+b5”]+b3'”]J—A3.

3. Production cost of the finished product is determined on condition of manufacture of a breakeven
volume, for which the following restrictions have effect

P =0, p;- (E+1)2+A‘+Az+bl+b2’”]+b3’" - A,
0 & 0 O
BR=h=P=0 ;

Py =6

0:Q3-£c3—([g'+gz+b1+b§”j+b3’”D—A3.
1 2

Therefore, the production cost of the finished product will make
A A, A
Cy =L+ 2+ 34 b+ b+ b

0 0, 0

4. Price of the finished product is defined from the condition: profits are formed at the last process stage,
the enterprise manufactures semi-finished products zero-yielding for internal consumption

P=0,| ps- £+£+ﬂ+i+bl+b2’” +b" | |- 4,
o 0 0 0 ’

P=P=0
P=0;¢;— [A'+Az+b1+b2”j+b3" —A;.
0 o
Since ¢3=p;, then p3=ﬁ+ﬁ+i+b0+b{" +b" + by +£.
Q] Q2 Q3 Q3
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3. Defining the base price at a process stage is a rea-
son for correcting the enterprise’s price policy in terms
of selling finished and semi-finished products.

4. Extension of internal economic relations at the
enterprise on the basis of forming transfer prices which
are developed on the common methodological basis
with further changes in responsibility centres.

5. Pointing out the expediency of separating a pro-
duction unit into a strategic economic unit with granting
the right for the external market and others.

Conclusions and recommendations for further re-
search. Research on the main approaches to the analysis
of an enterprise has shown limitedness and imperfection
of the methods which are used in practice by the domes-
tic enterprises as well as lack of operational diagnostic
methods for a considerable number of business entities;
among them are enterprises with a multiple productive
process. The theoretical-analytical model of the mar-
ginal analysis of profits, which has been developed for
the stated economic sector, is presented in the concep-
tual form as a model of the production system of an en-
terprise of technological specialisation. A condition for
efficient implementation of such a model is providing
management entities with efficient methods of analysis,
among which is the marginal analysis of profits, exten-
sion of structural units’ powers as the basis of strength-
ening economic relations at the enterprise.

Formalisation of the theoretical-analytical model is
performed by transformation of the general methodology
of the marginal analysis into industrial methodology. It is
determined that its implementation under conditions of
technologically specialised enterprises’ activities allows
extending the structural units’ participation in develop-
ment of the operational strategy of their development and
increase the circle of managerial decisions which can be
made at the enterprise regarding operational and eco-
nomic issues which refer to powers of these units.

The prospects of further research in the subject area
of the marginal analysis implementation at enterprises
with a multiple productive process are related to study-
ing methodological approaches to substantiate making
managerial decisions of different classes.

Participation in projects. The results of the research
presented are obtained within a framework of the state-
financed scientific research on the subject “Social and
economic aspects of development of enterprise eco-
nomics” (state registration number 0115U005055),
which was conducted according to the plan of scientific
research of Donetsk National University of Economics
and Trade named after Mykhayilo Tugan-Baranovsky.
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ITapaaurmMa MapKuHAJIBHOIO aHAJI3Y NMPHOYTKY
NiInpueEMCTB i3 OaraTocTaniifHiM BHPOOHIYNM
NpoIecoM
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JloHelbKMiA HalliOHAJILHUI YHIBEPCUTET €KOHOMIKMU i TOp-
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Merta. Po3poOka KOHLIENTyaIbHOI TEOPETUKO-aHa-
JIITUYHOI MOJIesi Map>XKWHAJIbHOTO aHali3y MpPUOYTKY
71T YMOB (DYHKIIOHYBaHHSI MPOMMCIOBUX TiANpPH-
€MCTB i3 6araTocTafiliHUM BUPOOHUYMM IPOLIECOM i
O0OYMOBJIEHUM HUM Pi3HOMAHITTSIM DPE3yJbTaTiB roc-
MOJapChKOI TiSITbHOCTI.

Metoauka. TeopeTHKO-MeTOI0I0T T YHOK OCHOBOIO
TMOCTiMKEeHHS BUCTYIA€E CydacHa MapXXUHAaJbHA TeOopis
Ta 1l caMOCTiiHUI HanpssM — MapKUHaJAbHUI aHali3,
1110 0a3y€eThCS HA KOHLIETILLil ,,BATPATU — OOCST — Mpu-
OyTOK“ (KOHIEIIii 6e330MTKOBOCTI), a TaKOX iCTO-
PUYHUI i CUCTEMHO-IISITBHICHWI TiAX0AM, MOB’ s13aHi
3 peaslizalli€lo OCHOBHUX TOJIOKEHb Map>KWHAJIbHOIO
aHaJIi3y B yIpaBJIiHHI BUTpaTaMH i TpuOyTKoM. Takox
3aCTOCOBAHI 3arajibHOHAyKOBi Ta creliaJbHi METOIM:
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aHaJlizy, CMHTe3y, a0CTparyBaHHsI, MOPIBHSIHHSI, y3a-
TaJIbHEHHSI — JIJISI BU3BHAYEHHSI pOJIi IPUOYTKY B yIIPaB-
JIIHCHKOMY IIPOLIeCi, BUBYSHHSI OCHOBHUX MiAXOMIIB 10
aHajizy NMpuOYTKY MiANPUEMCTBA; TEOPETUKO-aHai-
TUYHOTO MOJCJIOBAHHS — JJISI pO3POOKU MOIEi Map-
JKMHAJIBHOTO aHaTi3y mpuOyTKYy, ii hopmastizailii Ta ae-
TaJi3allii yMOB peaJtizallii.

Pe3ymbTatd. Po3kpurta ympabiiHChbKa 3HAYYLIiCThb
npubyTKy nianpueMctsa. Ha ocHOBI mopiBHSIHHS 6a30-
BUX TIIXOMiB IO aHaTi3y MPUOYTKY MiANPUEMCTBA Iia-
THOCTOBAHO iCHYBaHHSI HAYKOBOI MPOTaJIMHU HEJOCKO-
HaJIOCTI METOAMK Map>XXUHAJIBHOTO aHaJi3y Ta iX BiICyT-
HICTh JUISI MiATIPUEMCTB i3 OararocTagiiiHUM BUPOOHM-
YUM TIpoliecoM. 3a 6a3y (popMyBaHHS KOHIIETITYaJIbHOL
TEOPETUKO-AHATITUYHOI MOZIEJT MAp>XKUHAJIBHOTO aHAJTi-
3y TIPUITHITO PO3POOJIEHY CXeMy BUPOOHUYOI CUCTEMU
MiIMPUEMCTBA i3 TEXHOJIOTIYHUM MPUHIIUIIOM CITelliati-
3allil Ta Pi3HOMAHITTSIM pe3yabTaTiB TOCIIOAAPCHKOIL di-
sS7IbHOCTI. BU3HaueHi yMOBU MOLIMPEHHST MapKUHaIb-
HOTO aHali3y Y CTPYKTYPHi MiApO3iId MiANPUEMCTBA.
TeopeTnuHy MoaeIb MapXXUHAIBHOTO aHaIi3y dhopma-
JIi30BaHO Y BUIJISIII raJTy3eBOl METOJMKU, 110 PO3po0Iie-
Ha 3 ypaxyBaHHSIM crieuniku disTIbHOCTI TipHUY0-30a-
radyyBaJibHOTO KOMOIHATYy 3 BUAOOYBAaHHS 3aIi3HUX Y.
BusnaueHni kinacu yrpaBIiHCBKUX PillleHb, 110 MOXYTb
OyTU peasti3oBaHi y CTPYKTYPHUX IiAPO3Aijaax MiAIpu-
€MCTBA Ha OCHOBI METOAMKU MapXXMHAJIbHOTO aHAi3y.

HaykoBa HoBu3Ha. [lossirae B po3BUTKY T€OpETUY-
HUX i METOAMYHUX 3acal MapXXWHAJbHOTO aHaji3dy
NpuOYTKY Ha OCHOBI CTBOPEHHS rajay3eBoi METOAUKU
oro MpoBeAeHHS IJisl YMOB 0aratocTaaiiiHoro BUpoo-
HUIITBA Ta OMpPAlIOBAaHHS HOBUX KJIACiB YITPaBAiHChKUX
pillleHb 17151 CTPYKTYPHUX MiAPO3AiTiB MiAMPUEMCTBA.

IIpakTuuna 3HauumicTb. [IpukianHe 3HaYeHHS pe-
3yJIbTaTiB JOCHIIXKEHHS Toyisirae 'y hopmaltizalii KOH-
LIENTYaIbHOI TEOPETUKO-AHATITUYHOI MOJENi Y BULJISI-
IIi TaJTy3eBOI METOOUKN MapKUHAJIBHOIO aHaJli3y MpHu-
OYTKY, 110 HaTa€ MOKJIMBOCTI PO3IIUPEHOMY KOJTy KO-
PUCTYBauiB, cepell SIKUX FipHUYO0-30arauyBajibHi KOM-
0iHaTH, MiABUIIMTHU ¢(DEKTUBHICTh YIIPaBIiHHS BUTpa-
TaMU i MPUOYTKOM.

Kmouosi cioBa: npubymok, eumpamu, MapicuHanb-
HUll aHaniz, eupobHuua cucmema, cmadii (nepedinu) eu-
POOHUUMEA, YNPAGAIHCHKI piuleHHS

ITapagurMa MapKMHAJILHOTO aHAJIM3A
NpUObLIH MPeINPUATHI ¢ MHOTOCTAAMAHBIM
MPOU3BOACTBEHHBIM MPOLECCOM

0. b. Yepneea, C. B. Boaowuna, JI. JI. Kocmakosa
JIOHELKMII HALIMOHAJIbHBIA YHUBEPCUTET SKOHOMUKHU U TOP-
roBku umeHun Muxaumna TyraH-bapaHosckoro, r. Kpusoit
Por, YkpaunHa, e-mail: chernega@donnuet.edu.ua; voloshyna@
donnuet.edu.ua; kostakova@ donnuet.edu.ua

Ieab. Pa3paboTka KOHIENTYalbHOW TEOPETUKO-
aHAJIMTUYECKON MO MapXXUHAJTBHOTO aHaJi3a
MPUOBLIN IS yCTIOBUH (DYHKITMOHUPOBAHUSI TIPOMBITII-
JIEHHBIX TIPEATIPUSATUI ¢ MHOTOCTaIUIHBIM TIPOU3BOI-
CTBEHHBIM TTPOLIECCOM U OOYCJIOBJICHHBIM UM MHOTO-
o0Opa3reM pe3ybTaTOB XO3SIHCTBEHHOM IesITeTbHOCTH.
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Metomuka. TeopeTUKO-METOIOJOIMYECKON OCHO-
BOI MCCIIeIOBaHMST BBICTYIIA€T COBpEMEHHAsT MapKK-
HaJbHasl TEOpusl U €€ CaMOCTOSITeJIbHOe Harpabie-
HUEe — MapXXKWHAJIBHBIN aHaJIN3, OCHOBaHHBIN Ha KOH-
LIETILMHU ,,3aTPaThl — 00BEM — MPUOBLIL (KOHLIETILIUKA
0e3yOBITOYHOCTH), a TAKKE MCTOPUICCKUU U CUCTEM-
HO-JIeSITeTbHOCTHBIN MOIXOIBI, CBI3aHHBIC C pean3a-
1IM€i OCHOBHBIX MOJOXEHU MAPXWHAIBHOTO aHAJIN-
3a B yIIpaBJICHUU 3aTpaTaMu U IPUObUTBIO. Takske Mmpu-
MEHEHBI O0IIICHAyYHbIC U CTIELIMATIbHbIE METOIbI: aHA-
JIM3a, CMHTe3a, abcTparupoBaHusl, CpaBHEHUSI, 0000-
IIEHUsT — IJIs1 OTpeAesIeHUs] POy MPUObLIU B YIIpaB-
JIEHYECKOM TpolLecce, U3y4eHUsI OCHOBHBIX MOJAXOI0B
K aHAJIN3Y IPUOBUTH TIPEATIPUSTHS; TCOPETUKO-aHAIH -
TUYECKOTO MOAEIMPOBAHUS — MJISI pa3pabOTKU MOJIEIU
Map>XXMHaJbHOTO aHaau3a NpubbLIu, ee (hopmanusa-
LINY ¥ TeTaJIu3allliy YCIOBUI pean3aliii.

Pe3ynbTatel. PackpeiTa ympaBieHUYecKas 3HA4U-
MOCTb TIpUOBLTN TIpeanpusaTust. Ha ocHoBe cpaBHEHMS
0a30BBIX MOIXONOB K aHATU3Y TPUOBUIA TIPS PUSTHS
MUATHOCTMPOBAHO HAJW4Me HayYHOTO Mpobesa OTHO-
CUTEJIbHO HECOBEPIIIEHCTBA METOAUK Map>KNHAJTbHOTO
aHaJIM3a U UX OTCYTCTBUE IS TIPEANPUSITUNL C MHOTO-
CTaAUMHBIM TPOM3BOACTBEHHBIM IPOLIECCOM. 3a OC-
HOBY (DOPMMPOBAHMSI KOHLIENITYaJIbHOU TEOPETUKO-
aHAJUTUYECKONW MOJEJM Map>XMHAJbHOTO aHaliu3a
ObL1a MpUHsITA pa3paboTaHHasI cxeMa MPOU3BOACTBEH -
HOM CHCTeMBI TIPpEATIPUSTUS C TEXHOJIOTMIECKUM
MIPUHIIUIIOM CITeIIMaIN3allii U MHOTOOOpa3ueM pe-
3yJIBTATOB XO3SIUCTBEHHON nestenbHOCTH. Omipenere-
HBI YCIIOBUSI pacIIPOCTPAaHCHMST Map>KMHAIBHOTO aHa-
JIN3a B CTPYKTYPHBIC TOAPA3NEJCHUS IIPEOIIPUSITHUS.
Teopetnueckasgs MoIeIb MapXXUHAJIBHOTO aHaIM3a
dopmanmzoBaHa B BUIE OTPACIEBOM METOIUKH, pa3pa-
0OTaHHOI ¢ yueToM crieMDUKHU IeITeIbHOCTU TOPHO-
000raTUTEILHOIO KOMOMHATa T10 T00bIYe KeJe3HbIX
pya. OnpeneneHbl KaacChl yIpaBJIeHYECKUX PEIIEHUIA,
KOTOpBIE MOTYT OBITh peaju30BaHbl B CTPYKTYPHBIX
TTOApa3IeICHUSIX TPEIPHUSITAST Ha OCHOBE METOTUKU
Map>KMHaJIbHOTO aHAJIU3a.

Hayunas HoBuzHa. COCTOUT B pa3BUTUM TCOPETHUC-
CKHX ¥ METOIMIECKIX OCHOB MapXKMHAJIBHOTO aHAJIH-
3a IIpUOBLIN HAa OCHOBE CO3IaHMS OTPACTICBOM METOIM -
KW ero IpOBEIeHUS UIST YCIOBUII MHOTOCTAIUITHOTO
MPOU3BOACTBA U Pa3paOOTKM HOBBIX KJIACCOB YIIPaB-
JICHYECKUX DPEIICHUI M1 CTPYKTYPHBIX TTOoApasiesie-
HUI NIPEANIPUATHSA.

IIpakTHyeckas 3HAYUMOCTh. [IprKIanHOE 3HAUCHKE
pe3yJabTaTOB MCCeNOBaHUS 3aKIouaeTcsl B (popmam-
3allMd  KOHLENTYaJlbHON TEOPETUKO-aHATUTUYECKON
MOJIEJIU B BUJIE OTPACIEBOI METOAUKU Map>KUHAJIbHO-
ro aHaju3a MpUObUIM, YTO JaeT BO3MOXHOCTb pacIliu-
PEHHOMY KpPYTY TOJIb30BaTelIcii, Cpea KOTOPHIX TOp-
HO-000raTUTEeIbHbIE KOMOMHATHI, MTOBLICUTH 3] deK-
TUBHOCTD YIIPaBIICHUs 3aTpaTaMiy 1 TTPUOBLUIBIO.

KimoueBble ciioBa: npuboviib, 3ampamot, MapiCUHANb-
HbLIL aHaAU3, NPOU3B00CMEEHHAs cucmema, cmaduu (ne-
pedenbl) npou3eodcmea, ynpasieH4ecKue peuleHus
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