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Conclusions. The company is a leader in the Ukrainian market and needs to
improve its production, expand its product portfolio, improve the quality of
medicines and create more original products. In order to do this, investments are
necessary, and the analysis showed that this is possible and necessary. The
theoretical and practical significance of the research results are that with the aid of
a mathematical apparatus the enterprise can determine its financial position and
adequately assess its capabilities, which will help to develop a strategy for business
development for subsequent periods. In further research, there is a need to
determine from where exactly we will take capital for technological development,
and to develop a strategy for technological development of the company.
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MODELING AN EFFECTIVE STRATEGY OF ADVERTISING
INVESTMENTS OF FIRM IN THE COMPETITIVE MARKET

MOJEJIOBAHHSI EOGEKTUBHOI CTPATEI'Tl PEKJIAMHUX BKJIAJIEHb ®IPMU
HA KOHKYPEHTHOMY PUHKY

In this article, a dynamic model of the company's sales dependence on advertising costs
is constructed. In a competitive market, advertising is not only a means of increasing demand,
but also a competition tool at a level with the price. Advertising allows you to increase sales, but
the dependence of increasing demand from increased advertising costs is not linear. If you
increase your advertising costs after a certain value, their efficiency will decrease. This model
takes into account the dependence of advertising efficiency on the change in the market share of
advertising costs of the firm. It is shown that the complexity of capturing a new audience will
grow geometrically, and therefore the efficiency of advertising will decrease geometrically.
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does not work instantly, since its inception, the information is accumulated in the minds of
people with each meeting with advertising and reaches the peak after a certain time. If the ads
become smaller, then people will forget it more quickly than they will be reminded of it, and the
peak of their knowledge of the product will fall. When ads appear to people, it takes some time
until their knowledge of the product reaches a peak above which they will not be able to
assimilate advertising, because they will forget its details at the same speed. As a rule, this
requires about two weeks of advertising. The second manifestation of the delay is related to
knowledge of the product as a whole. This requires a relatively long period of time. The model
reflects the effect of delayed ad exposure, which is expressed in the so-called “inertial sales”.
They can form the bulk of the sales, due to advertising. That increases the importance of
promotional investments in the long run, so that real-time advertising may not pay off itself, but
eventually turns into profit. In the model, the delay associated with knowledge of the product as
a whole is taken on average about a year. So it takes into account seasonality of sales volumes.
And given the dynamics of market change over the past period, their corresponding change is
taken into account. In the model, “inertial sales” are calculated in proportion to the parts from
the required time, where changes take place. General sales consist of “inertial sales” and those
are caused by short-term advertising influence.

Keywords: the share of the advertising market, the effectiveness of advertising, the
dynamics of market change, delay in the influence of advertising.

Y ecmammi nobyodoeana ounamiuna moodensv 3anedcHocmi npooasicié Qipmu 6io sumpam
Ha pexnamy. Ha Konkypenmmnomy puHky pekiama € ne miibKu 3aco00om nioguwenHs nonumy, aie
Ul IHCMPYMEHmMOM KOHKYPeHmHOI 6opomvbu Hapieni 3 yinow. Pexnama 003601€ 30inbuuumu
00csie npooadicis, 0OHAK 3ANeHCHICMb NIOGUUEHHS NONUMY 8I0 NIOBUWEHHS PEKIAMHUX GUMPAM
He € ninitunoto. Ilicain neenoco pigHs pexiamuux 6Kia0eHs ix epexmusnicms 6yoe cnadamu. B
MOOeni  8pax08YEMbCA  3ANEICHICb  e)eKMUBHOCI  peKaamMu  6i0 3MIHU YACMKU PUHKY
pexaamuux eumpam ¢ipmu. Iloxazyemuvcs, wo cxkraduicms 3axeamy HOBOI ayoumopii 6yoe
3pocmamu ceomempuiHo, Momy U epekmuericmes pekiamu 6yoe cnadamu ceomempuuno. Pazom

i3 HACUYEHHAM PEKIaMoIo ye gidobpadcacmocs y napamempi ly. Pexnama ne die mummeso, 3
Momenmy i1 nouamxy iHhopMayis HAKONUYYEMbCS Y C8IOOMOCHI II00€ll 3 KOJICHOIO 3YCMPIUIO 3
PeKnamoro i 0ocsa2ac nuky yepesz negnuti yac. Axwo pexnamu cmane menue, mo a00u NOYHymb
sabysamu il weuoute, Hixc im 6y0ymob Hazadysamu npo Hei, i UK ix 3HaHL NPO MOsap enaoe.
Ilpu nosei pexramu 1100am nompiber Oesaxuil 4ac, NOKU ix 3HAHH NPO MOBAP He OOCMUSHE NUKY,
8UlLe AKO2O BOHU He 3MONCYMb 3ACB0I08AMU PEKLAMY, Hepe3 me, wo Oy0yms 3adyeamu ii demari
3 pignoro weuokicmio. Ak npasuno na ye nompibHo OIU3LKO 080X MUdICHI6 pexnamu. [[pyeuil
Nposi@ 3aMPUMKYU GNAUGY DEKAAMU NO0G A3AHUU (3 SHAHHAM Npo moeap y yinomy. s yvoeo
nompiben nopieHAHO Geauxuti nepiod uacy. B moodeni eidobpadcena enacmugicmv 6NIUSY
PEKAamMu i3 3ampumKol0, WO BUPANCAEMbCS 8 MAK 36aHux “iHepyiunux npoodadsicax”. Bowu
MONCYMb  chopMy6amu OCHOBHY HACMUHY Npooadxc, obymosnenux pexiamoro. Lo niosuwye
SHAYUMICMb PEKIAMHUX BKIIAOEHb 8 00820CMPOKOBOMY NepPiodi BNPOO0BIHC 00 MO0, WO PEeKIaMd
6 NOMOYHOMY Nepiodi Modce He OKynamu cebe, aie 3 YacoM nepexooums 6 npubymox. Ilposs
3amMpuMKU, NO8 A3aHULL 13 3HAHHAM PO MOBAD Y YILOMY, 8 MOOeli bepembcs 6 cepeOHboMY Ol
poky. Takum uuHOM 8pax08aHa ce30HHICMb 00cA2i6 npooaxcie. A 3 Yypaxy8awHaM OUHAMIKU
SMIHU DUHKY 3a MUHYIUL Nepiod YPaxoeyemvcs iX 6iOnogioHa smina. B moldeni “‘inepyitini
npooaxici”’ po3paxosyrmovcs HPONOPYIIHO YACMUHI 8i0 HeoOXiOHOo20 uacy, Oe 8i00y8amvbCs
3MiHU. 3azanvui npodaxci cknadaromvcs 3 “IHepyiliHux npooascie” ma mux, wo oOyMosneni
KOPOMKOMEPMIHOBUM BNIAUBOM PEKIAMU.

KirouoBi ci1oBa: gacTka peKIaMHOTO PUHKY, €(DeKTUBHICTh pEKJIaMH, TWHAMIiKa 3MiHH
PHUHKY, 3aTPUMKa BIUTHBY PEKIIaAMHU.

Introduction. Mathematical formalization of such complex and multifaceted
activities as marketing is hardly possible. Nevertheless, for individual marketing
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elements, mathematical modeling Is entirely acceptable and can be userul. It 1S
primarily about the costs of advertising. Determining the best advertising costs is
one of the complex challenges faced by the leadership of any firm.

In a competitive market, advertising is not only a means of increasing
demand, but also a competition tool along with price. In addition, the effect of
advertising is delayed. [1]

Advertising allows you to increase sales, but the dependence of increasing
demand from increased advertising costs is not linear. If you increase your
advertising costs after a certain value, their efficiency will decrease.

Since there are other companies selling similar products or services on the
market and your firm shares the same audience with them, one part of people will
buy your product, and the other part is the product of competitors. They will make
their choice based on many criteria, including advertising.

In certain periods your product will be bought more. From the point of view
of advertising, this means that the number of people who can be promoted by
advertising will buy more, and hence advertising costs should be higher.

Advertising does not work instantly, since its inception, the information is
accumulated in the minds of people with each meeting with advertising and
reaches the peak after a certain time. If the ads become smaller, then people will
forget it more quickly than they will be reminded of it, and the peak of their
knowledge of the product will fall. If there is no advertising at all, their knowledge
will be extinguished for some time until they reach the minimum level. [2]

A simple dynamic model of controlling advertising costs was formulated in
[3] and has the form:

T
j x(t) dt — max
0 A(t)

under conditions x=-ax+k-A4 [1 - %], x(0)=x", 0< A(N< 4,
where x(7) is the sales volume at time point ¢, A(¢) is the level of advertising activity
of the enterprise, M is the market volume, 7, a, k, A are given positive parameters.
The first term in the differential equation is explained by the limited volume
of output potentially destined for realization in a certain period of time. The second
term describes the possible reaction of the product realization process depending
on the advertising activity in the unoccupied part of the market.
On the basis of the model under consideration, in [4] the existence of the minimum
admissible level of expenditures for advertising activity is proved, upon attainment
of which there is a definite effect on the realization. In addition, the author [4]
considers the generalization of the initial model, introducing a fixed lag of the
delayed influence of advertising activities on sales as follows:

x(t)Z-a-x(t)+k-A(t-r)[1 — %]
and also A(§)=A, in the case £€[-1,0].

For the given case it is proved that the optimal expenses for advertising and
the asymptotic level of sales will remain the same as in the solution of the model
without taking into account the delayed influence of advertising [4].
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Another generallzaflon 01 the 1nitial model 1n |ZI| CONSISLS 1N faEmg 1Nt0 account the

actions of competitors in the market of a certain product. In this case

x'0=-a-x0+k-A(t)[1 — ,
where d; is the cumulative share of competitors in the market, d, is the share of the
enterprise in question on the market, xo(¢) is the sales volume of the enterprise
under consideration at time ¢.

One can see that in the models considered, seasonality of sales did not appear.
The volume of products, potentially intended for sale in a certain period of time, is
limited. The capacity of the market, the market share of the enterprise under
consideration and the cumulative share of its competitors are unchanged. The
possibility of capturing competitors' clients is not reflected. Short-term and long-
term effects of advertising on consumers are also not considered.

Setting objectives. Consider the economic decision-making strategy to
determine the cost of advertising in a competitive market, taking into account
seasonality and the effects of advertising on consumers: saturation and delays.

We will construct a dynamic model of the firm's sales at the time ¢, based on
the sales data of the firm, the share of its advertising market in the present and
previous periods.

Methodology. In analyzing the influence of advertising and building a
model, a dynamic approach and models with a time delay were used.

Research results. Advertising costs are denoted by A. In this case,
advertising has some efficiency, which is quite unstable. It is influenced by two
main sources — internal and external.

Internal influence shows how the investment in advertising is converted into
sales. For example, where were the money invested — in television, the Internet,
the radio, or elsewhere. External factors of influence — this is something we cannot
influence. Mostly it's our customers and competitors.

In this case, when modeling the efficiency of advertising on the basis of it is
necessary to take averaged data for past periods.

This means that we have some correlation between the money that we have
additionally invested in advertising and the increase in sales. This will be our
advertising efficiency, which we will denote by b.

At the same time, the efficiency of advertising varies from its quantity,
namely, our competitors and customers are sensitive to the amount of our
advertising.

Competitors also have their own advertising, and in response to an increase
in our advertising will increase their own, which will reduce our efficiency,
because they operate on the same audience. Therefore, for convenience,

(1+dk/d0)-xo]

. A . :
advertising costs can also be recorded as = the share of advertising market, which

includes our competitors. Here R is an advertising market (the volume of
advertising of our company and competitors (in money), which acts on customers).

In this case, the dependence will have the following form:

A
b=X'E,
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‘Where x 1S the saturation parameter by our adverusing.
If we want to change the market share of advertising, we will come across a
number of consequences. First of all, this change will affect the customers of our
competitors, and some of them will become ours (Figure 1).

Advertisem
increasing

| {Our " Competitors’ ‘ $

| customers customers

}_Our \
customers |

/

Figure 1 — Consequences of increasing the share of the advertising market

It will also affect our old customers and, accordingly, their saturation with
advertising. Our expansion will cause the competitors to react accordingly. Even if
there is no reaction, it will become more and more difficult to capture his audience,
as there are numerous external factors that influence the choice of clients. There
are territorial features, product features, independent recommendations and many
others (Figure 2).

A

Figure 2 — Dependence of advertising efficiency on the size of advertising
investments

Therefore, changing the efficiency of advertising relative to the change in
the size of advertising costs will be as follows:

A(t) A(t—T
b(t,) = 29 /i, 7o/,
where i, is a certain positive number, which expresses the sum of all factors that
respond to the advertising activities of the firm. The main ones are competitors and
their clients.

The level of loyalty shows how stable the position of the clients of firms in
choosing the product of the firm. When increasing of advertising investments of
one firm, its pyramid of influence will grow and will capture a small part of the
neighboring ones, which is the most bearish. Accordingly, in order to capture
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lhglier sliares, much more 1nvestments will pbe requlrea. In a compllaflon with

saturation of advertising, this is reflected in the parameter i,,.
A() A(t-T)

Dependence i, ®'F&=0 of the present on the previous period shows that the
difficulty of capturing a new audience will increase geometrically, and therefore
the efficiency of the advertisement will decrease, respectively, geometrically.

But this is the efficiency of advertising for the current period, and the impact
of advertising has the ability to manifest itself with a delay.

For this reason, let's consider two main manifestations of the delay.

When ads appear to people, it takes some time until their knowledge of the
product reaches a peak above which they will not be able to assimilate advertising,
because they will forget its details at the same speed. As a rule, this requires about
two weeks of advertising. [2]

The second manifestation of the delay is related to knowledge of the product
as a whole. This requires a relatively long period of time. For different goods or
services differently, but on average there is about one year. It depends on the
amount of our advertising and the amount of advertisements competitors — we

have all the same ratio %. It affects “inertial sales”, which are further denoted by

X(u).

They can form the bulk of the sales, due to advertising (depending on the
product). That increases the importance of promotional investments in the long
run, so that real-time advertising may not pay off itself, but eventually turns into
profit.

The manifestation of the delay associated with knowledge of the product as a
whole, we will assume an average of about one year. Thus, let's consider
seasonality of sales volumes. And with the inclusion of the indicator of the
dynamics of market change over the past period, we will consider their respective
changes.

Y A(t—T1 A(t) A(t 7)
x(u)(t, T) = x(u)(t — 1) *a(t) * (Rgt; /Rgt — 3) /i R(t) R(t T x T;
where a(t) is the dynamics of market change over the past period; T expresses a
part where changes occur.

For example, we increased the market share of advertising over two months
by 10%. So “inertial sales”, taking into account all geometric penalties due to
competitors and saturation, will change to a certain number, which we will divide
by 6. (For the reason that we have a period of change of 1 year, and 2 months is 1/6
years.) That is, the effect of changing in the share of the advertising market is
directly proportional to the part of the year for which these changes occurred.

In this dependence, the time lag is 1, which allows you to take into account
the seasonality of sales based on sales of the past period, and the long-term effect
of advertising. This, of course, is a certain simplification. The indicator of market
dynamics reflects market trends.
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= Gecncral sales consist ol inertial salcs and salcs, Which are caused Dy Snort-
term advertising influence. In general, our advertising costs will bring us the
following sales:

x(t) = Yrxp (6,1) + k*xA(t) x b(t, 1),
where k is a preset positive parameter.

Unlike [4, p. 71], unlimited production is taken into account in the presented
research.

Conclusions. In the article, a dynamic model of the firm's sales dependence on
advertising costs is constructed. The constructed model can be considered as a
model with discrete time.

In this model, the seasonality of sales is manifested through dynamics. The
volume of products, potentially intended for sale in a certain period of time, is
unlimited. The volume of the advertising market, the share of the advertising
market of the enterprise under consideration is not assumed to be constant. This
affects the ability to capture customers' competitors.

It is shown that the complexity of capturing a new audience will grow
geometrically, and therefore the efficiency of advertising will decrease
geometrically. The model reflects the effect of delayed ad exposure, which is
expressed in the so-called “inertial sales”. They demonstrate the importance of
advertising investment in the long term. General sales consist of “inertial sales”
and those are caused by short-term advertising influence.

The above results can be used in calculating the volume of advertising
investments in those or other periods, for example, to achieve maximum sales for a
certain time, while limiting the total amount of advertising costs. Further research,
for individual markets, are related to i}, which expresses the sum of all reactions to
advertising activities of the firm.

In the constructed model for acquaintance of buyers with the goods as a
whole the period of time equal one year was supposed. If this period is not the
same, the necessary changes for “inertial sales” must be made.

In the model, we can assume the dependence of “inertial sales” different
from direct proportionality, on the time interval during which there are changes in
the share of the advertising market.
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LINKS BETWEEN MANUFACTURING FUNCTIONS ON CONSUMER
SERVICE ENTERPRISES

3B’AA30K MI’K BUPOBHUYUMU @ YHKIIAMU HA NIAITIPUEMCTBAX
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.
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