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LINKS BETWEEN MANUFACTURING FUNCTIONS ON CONSUMER
SERVICE ENTERPRISES

3B’A30K MI’K BUPOBHUYUMH @ YHKIIAMMU HA ITIIAIIPUEMCTBAX
IHOBYTOBOI'O OBCJIYI'OBYBAHHA

Nowadays, the role and place of consumer services enterprises in the processes of
modernization and development innovations at the regional level is becoming a topical scientific
and practical problem. The role of household services in the economy of Ukraine and its regions,
as well as their social significance, is quite important. These enterprises provide the opportunity
to create new work places even during the economic crisis, which reduces social tension and the
burden on the labour market. The intensive development of consumer services is supported by the
growing consumer demand for domestic services, which necessitates the effective management of
household services in the strategic aspect. The purpose of the article is to investigate the
connection between the production functions of the service sector enterprises. We investigated the
functioning of a small enterprise, which consists of two parts: dry cleaning and laundry.
Depending on the functioning efficiency of one of the two companies, analytical production
functions are built. Using the apparatus of economic-mathematical modelling of investment
activity of the enterprise, were analysed the characteristics that affect the dynamics of the
enterprise as a whole, on the investment strategy, which reflects the processes of self-financing of
the enterprise. The given figures show different models of enterprise development and give an
opportunity to analyse economic indicators of the functioning of an enterprise that need to be
taken into account when constructing a system of indicators of the efficiency of functioning of
enterprises that are involved in the domestic sector. This system should characterize the degree of
performance of production and assess the dynamics of the economic effect of attracting additional
resources. It is also necessary to ensure a ratio of economic coefficients that are responsible for
the investment in such a way that the operation of the enterprise would not be subjected to
regression or stagnation, but worked in the optimal mode depending on their own capacities,
social needs of the region, etc.

Keywords: economic-mathematical model, production functions, operational calculus, dry
cleaning, laundry



B cyuacnux ymosax axkmyanvHol HAYKO80I0 I NpAKMUYHOWO NpoOIEMOI0  CcMAE
00CNi0MNHCeH s POl I Micye NIONpUEMCme nooymoeo2o 00CIy208Y8aHHA 8 Npoyecax MooepHizayii
ma iHHOB8ayii PO36UMKY HA pe2ioHaNbHOMY pieHi. Ponb nionpuemcme no6ymoeoeo oociyeo8ysamnis
6 exonomiyi Ykpainu i ii pecionie, a makodxc ix coyianvHe 3HAYEHHA € Oocumb 8azomum. L[i
NIONPUEMCMBA HAOAIOMb  MOJICIUBICMb CMBOPIOGAMU HOBI poboui Mmicys Hagimv nio uac
E€KOHOMIYUHOI KpU3U, WO 3HUICYE COYIANbHY HAnpy2y 1 HAGAHMAICEHHS HA PUHOK Npayl.
Iumencugnomy pozeumky nionpuemMcms nooOymogoz2o 00CIY208Y8aHHA CNPUAE 3POCMAIOYUL
CROJMCUBAYLKULL NONUM HA NOOYMOSI Nociyau, wo 00YMOBII0E HeoOXIOHICmb epeKmueHoco
VAPAGNIHHA NIONpUEMCMEAmU nobymoeo2o o0cy208y8anHs 6 cmpameziunomy acnekmi. Memoio
cmammi € OOCHIONCEHHS. 38 SI3KY MIJC BUPOOHUYUMU  YHKYIAMU NIONpuemMcms cghepu
00cnye08y8ants. Po3ensinymo (yHKYIOHY8aHH MAI020 NIONPUEMCMEBA, SKe CKAAOAEMbCA 3 080X
JIAHOK: XIMuucmka i npaivhs. B 3anescnocmi 6i0 eghexmusnocmi OisibHocmi YYHKYIOHYBAHHS
00H020 3 080X NIONPUEMCME AHATIMUYHO NOOYO08aHi 6upobHuU4i @yHryii. Buxopucmosyrouu
anapam eKoHOMIKO-MAmeMamuiHo20 MOOeN08AHHS TH8eCMUYILIHOI OILIbHOCMI NIONPUEMCEBA 8
pobOMI NPOAHANIZ08AHI XAPAKMEPUCTMUKU, SKI BNAUBAIOMb HA OUHAMIKY PO3BUMK) NIONPUEMCTNEA
8 yinlomy, Ha cmpamecilo I[H8ECMY8AHHA, AKA GI00Opadcae npoyecu Camo@piHaAHCYBAHHS
nionpuemcmea. Haeedeni pucymku nokasyroms pi3Hi moodeni po3sumky nionpuemcme i 0aomo
MONCIUBICMb  NPOAHANI3Y8AMU eKOHOMIYHI HNOKA3HUKU (DYHKYIOHY8AHHA NIONPUEMCMBA WO
HeoOXIOHO 8paxosysamu npu noby008i cucmemu NOKA3HUKIE eheKmueHOoCmi (OYHKYIOHYB8AHHSA
nionpuemcms, AKi 3a0isiHI 6 noOymogomy cekmopi. Lla cucmema nosunna xapaxkmepuzysamu
CMYNniHb pe3ylIbmamueHOCmi 8UpoOHUYmMEa i 30IUCHI0O8AMU OYIHKY OUHAMIKU EKOHOMIYHO20
epexmy npu 3anyuenni 000amkosux pecypcis. Taxoow nHeobxiono 3abe3neuumu cnieGIOHOUEHHS
EeKOHOMIUHUX  Koeiyicumis, sAKi 6i0no6ioaromv 3a  [HEeCMUYii MaKum 4YUHOM, W00
@yYHKYIOHYBaHHA RNIONpUEMCMBA He 3A3HABANO pezcpecii uu cmacHayii, a npayroeano 8
ONMUMATLHOMY PENCUMI 8 3ATeIHCHOCMI 8i0 BIIACHUX NOMYAICHOCHEU, COYIATIbHUX NOMPed pe2ioHy
mouwo.

KirouoBi ciioBa: ekoHOMiKO-MaTeMaTH4Ha MOJIeNb, BUpOOHWYI (yHKIII, omeparliiiHe
YHUCIICHHS, XIMUUCTKA, TPaTbHS.

Introduction. Nowadays, the role and place of consumer services enterprises
in the processes of modernization and innovations development at the regional level
IS becoming an important scientific and practical problem. The role of consumer
services in the economy of Ukraine and its regions, as well as their social meaning,
Is quite significant. These enterprises provide the opportunity to create new jobs
even during economic crises, which reduces social tension and the burden on the
labor market. The intensive development of the household market enterprises is
supported by the growing consumer demand for personal services, which leads to
the necessary of effective management of household services in the strategic aspect.
In general consumer services business has great part of private sector in many
developed countries [1]. In the context of the transformation of the Ukrainian social
and consumer complex this kind of business needs to seek and choose approaches to
evaluate the economic efficiency of its components. The current state of the
majority of consumer services companies indicates the need to develop effective
mechanisms, schemes, levers and methods for evaluating the effectiveness of its
functioning, as the small business sector does not play such an important role in the



national economy as in other, economically developed countries [2,3]. But the
importance of the activity of consumer services business is not more or less than the
same thing of any business of others directions. As a result of the economic crisis in
Ukraine the most affected areas include such services as laundry and dry cleaning,
repair shops. The restaurants market, the market for beauty salons and the market of
corporate insurance have better situation, the telephony market, the tourism market,
the market of advertising and marketing services are stable with minimal loss, and
in the state of prosperity there is a market of gas stations services. What is about
possibilities of the development of the services sector in Ukraine, it is obvious and
logical that it depends on overcoming the economic crisis on time. It also needs
additional investments, including foreign ones. Foreign capital can ensure not only
the receipt of the necessary financial resources, but also advanced and technically
efficient methods of service realization, which will increase their quality,
accessibility, service culture and, ultimately, will make better the competitiveness
of consumer service providers and Ukraine's position in the international services
exchange [4]. Problems of the quality of consumer services (taking the example of
dry-cleaning of fur products) were disclosed and criteria for evaluating the quality
of services were defined in order to improve the performance of the enterprise in
[5]. It has been determined that evaluating the quality of services on each stage
(reception, production process and delivery of dry-cleaning products) using
Ishikawa and Pareto charts, consumer complaints is a good way of protecting
customers’ rights. The development of rural territorial communities is studied in [6].
The growth of the European integration level requires the transformation of social
& infrastructure potential on the territorial villages’ communities’ level, which
objectively needs a transparent and adapted to world standards model of managing
their development. According to the author, the further development of rural
communities and the reform of the agrarian sector on a market basis open
opportunities for more efficient use of the social and infrastructural potential, they
also require the full realization of this potential, as well as achieving social, political
and economic stabilization of the country. In [7] a research of the state of the
market of consumer services in Ukraine is made (on the example of repair and
individual services). The result helps to determine the strategic priorities of the
development of the consumer services sector. One of the most promising forms of
entrepreneurship, associated with the organization of non-manufacturing services, is
the concomitant and network forms that have been used in various kinds of
household services. The network model of entrepreneurship enables enterprises not
only to withstand competition, but also to create new segments of the household
services market. It is the network entrepreneurs who form a modern market of
consumer services in Ukraine. Extrapolating the research results in the light of this
trend, it is possible to predict the strengthening of the role of network enterprises in
the strategic perspective.



Setting objectives. The purpose of this work is to study and to analyze the
activity of the service sector enterprises through the use of economics and
mathematical models with help of the apparatus of the operating calculus.

Methodology. Using the apparatus of economic-mathematical modeling of
the enterprise there are some characteristics, that affect the dynamics of enterprise
development and reflect the processes of self-financing of the enterprise, analyzed.
For an analytical solution, the dynamic model of an economic system must be
represented as a differential equation [8].

Research results. Let us consider the functional structure of the interaction
of consumer services companies, which consists of two parts: main production (dry
cleaning) and additional production (laundry). The dynamics of such an enterprise
can be represented by the following scheme:

Strengthening the input
process

A
A

Function of dry cleaning

activities, X;(t)
Incoming i Initial

process, process
I(t
© L Function of laundry, J
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Figure 1 — Functional structure of interaction of the enterprise of consumer
services
We will designate the investment function of the enterprise (the centralized
system function) by i(t), which transforms into two functions:

X, (t)— the function of dry cleaning, x,(t) — the function of laundry. After
receiving income, the enterprise, according to the norms, divides it into two parts.
One of them goes into production with a zero cycle of the beginning of production
activity, which stimulates the investment process and affects the output function of
the production system.

If we consider the rate of change of the function of productive assets or its
intensity f'(t), depending on the intensity of investment i(t) and capital-intensity
depreciation of assetsn, it is possible to make the equation:

fk,(t) =aX, (t) + ik (t) —n, fk (t)’ k=12, (1)
where i (t)—investments, directed to dry-cleaning, i,(t) — investments, directed to

washing; x (t), x,(t) — production functions, of dry-cleaning and washing;a,, a,,
n,, n, —shares of GDP and the depreciation of each products line.



Let us solve the differential equation of the first order (1) with the help of an
operational method [9]. Due to this method, linear differential equations with
constant coefficients of the unknown functions f _(t) can be transformed into

algebraic equations with functions F_ (p) as unknown variables.
The image of the original function f(t) is the function F(p) with the
complex variable p =s+iq, determined by Laplace’s integral:

F(p)=[e™f(t)dt.

According to basic attributes of the Laplace transform, if f(t) — the base for
the image of F(p), then the image of f'(t) will have a base of the function

pF(p)— f(0).
Received the following operator equations:

ka(p)_ fk(o) :akxk(p)+ Ik(p)_nka(p)’ k=12,
where f,(0), f,(0) — basic conditions of the state of production assets.

Then:

Fk(p):akxk(p)+|k(p)+fk(o)1 k=12 (2)
p+n
Let us suppose that production functions x, (t),k =1,2 depend only on the

function of productive assets f, (t),k=212 (direct proportional dependence) and

does not depend on labor resources and other parameters that have little effect on
the final result.
Then in the space of originals we have:

X, (t) = H fk (t)’ k=12,

where g, 1, — capital ratio in accordance with each production. The corresponding
operator equations will look like:

Xk(p):/ukl:k(p)’ k=12, (3)

Substituting the formula (2) in equation (3), we get:

X_(p) = P x(0) k=12, )
p _(akluk B nk) p _(akluk B nk)



In practice, quite often there are cases when external investments, which are
intended for two productions, depend on the activity of one (main) enterprise
[10,11]. Let us suppose that total external investment depends only on the efficiency
of the operation of dry cleaning (parameter « ). Then:

1,(p) =aX,(p), O<a<l. ()
1,(p)=A-2)X,(p). (6)
Then, substituting (5) into (4) and considering that i =1 we get:
x,(0)

X, (p)=
p_(allul Tau _nl)

or in the original space
X, (t)= X, (O)E(awlwwnl)t )

Substituting (6) in (4) and considering that i =2 we get:

Xz(p): luz(l_a)xl(o) 1 _ 1 4
LU, —ay —a =N, + N, p_(azﬂz_nz) p—(a1ﬂ1+0‘ﬂl_n1)
X,(0)
p_(azluz _nz).

From the last equity we get the first one:

(1-a)

X, (t) = “B X, (0)(e™ — &™)+ e™x,(0),

2 1
where:

bl =auu +opy —n, bz =a,u, —n,

Let's consider the connection between the production functions at the
company of consumer services. It is possible to make a forecast on the dynamics of
production for the next period (12 months), having analyzed the data of the service
sector enterprise "Monastyrysche-life" for 2015-2017 years, In pic. 2 analyzed
different dynamics of enterprises development (dry-cleaning and laundry),
depending on the efficiency of the dry cleaning (parameter« ). Parameters a,, a,,

n,n,, u, u,,are defined as an average of three years.



Figure 2 — Dynamics of the functioning of the consumer services company

Source: Calculated by the authors on the basis of the data of LLC "Monastyrysche-
life™.

Conclusions. The functioning of a small enterprise, which consists of two
parts: dry-cleaning and laundry, is considered. Using the apparatus of economic-
mathematical modelling of investment activity of the enterprise were analyzed the
characteristics that affect the dynamics of the enterprise in general, the self-
investment strategy of the enterprise. llustrated graphs show that it is necessarily to
provide a ratio of economic factors, that are responsible for investments.

As a result the operation of the business will not suffer from stagnation or
regression, and will work normally according to their own capacities and social
needs of the region.
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