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THE VARIATION MODELING OF THE MARKETING
PRICING STRATEGIES OF THE INDUSTRIAL ENTERPRISE

BAPIALINHE MOJIEJIIOBAHHS MAPKETUHIOBUX
CTPATET LIIHOYTBOPEHHSA NPOMWC/I0BOIO NIANPUEMCTBA

Summary. The main purpose of the article is to substantiate the optimal pricing strategy using a modified econometric
model, to develop an algorithm for modeling the price of industrial products and to determine the projected sales volumes at
the initial stage of market entry. The methodological basis of the study was the scientific provisions on the need for the process
of developing a pricing strategy, the importance of which is especially great, given that the competent justification of the price
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level determines the profitability of the enterprise and its financial stability, its competitive position and the effectiveness of the
leading marketing strategy. The Rogers variational model was modified for new product positions, and the model was empirically
tested on an analytical product sample. The practical importance is based on the possibility of forecasting and analytical sup-
port for the introduction of new product groups by the enterprise to the market and the calculation of the optimal parameters
of the pricing strategy. A mechanism for constant updating of the parameters of the proposed analytical model and changing
the price policy accordingly has been formed. The work forms an applied model of choice and economic feasibility of the optimal
pricing strategy of an industrial enterprise. Future research should focus on developing an appropriate diffusion model that
incorporates the impact of competition in forming optimal pricing.
Key words: marketing activity, pricing strategy, product group, econometric model of choice.

AHoTauis. OCHOBHOIO MeTOI0 CTATTi € 00fPYHTYBAHHS ONTMMANbHOI LiHOBOI CTpaTezii 3 BUKOPUCTAHHSIM MOGM@iKOBAHOI
eKOHOMETPUYHOI Mogenti, po3pobKa an20pUTMy MOGeloBaHHS LiH Ha MPOMMCAOBY MPOGYKLi0 TA BU3HAYEHHS MPO2HO30BAHMX
00csi2iB MPOGaXiB HA MOYATKOBOMY eTani BUXOgy Ha PUHOK. MeTogo/102i4HOI0 OCHOBOK JOCTIgXKEeHHS MOCAYXWAN HaYKOBI M0/10-
)KeHHs1 Npo HeoOXIgHICTb npoLiecy po3pobku LiHOBOI CTpaTezii, BAXAMBICTb KO 0COONMBO BEANKA, BPAXOBYIOYM, LLIO 2pAMOTHE
OO pyHTYBAHHS PIBHS LiH BU3Ha4Yae npnbyTKOBICTb NIGNPMEMCTBA i 1020 (iHAHCOBY CTiViKICTb, 11020 KOHKYPEHTHY MO3ULit0 | egek-
TUBHICTb MPOBIGHO20 MAPKeTMH2Y CTpaTezisi. BapiauiiiHa mogesb Pogxepca 6yna Mogu@ikoBaHa gast HOBMX MO3uL MPOGYKTY, i
mogesib 6yna eMnipuyHO MPOTECTOBAHA HA AHA/IITUYHOMY 3PpA3Ky MPOGYKTY. [IPAKTUYHA 3HAYMMICTb 3ACHOBAHA HA MOXJIMBOCTI
MPO2HO3YBAHHSA TA AHAAITUYHOI NIGTPUMKM BUBEGEHHS MignPUEMCTBOM HA PUHOK HOBMX TOBAPHMX 2Py i PO3PAXYHKY OMTUMA/Ib-
HWX napameTpiB LiHoBoi cTpaTezii. CHoOpMOBAHO MeXaHi3m MOCTiFIHO20 OHOB/IEHHS NAapaMeTpiB 3aMpPONoOHOBAHOI GHANITUYHOT
Mogeni Ta BigrnoBigHOI 3MiHK LHOBOI NosiiTukyM. B poboTi chopmoBaHa lpukaagHa mMogesib BUOOPY Ta eKOHOMIYHOI gOLiIbHOCTI
ONTUMAbHOI LiHOBOI CTpaTezii npomMucioBo20 nignpuemMctaa. MaiibyTHI gocaigkeHHs MOBUHHI OyTu 30cepegxeHi Ha po3pobLi

BigrnoBigHOI MOgei pO3MoBCIOGKEHHS], IKa BPAXOBYE BI/INB KOHKYPEHLii ipy pOpMYBAHHI OMTUMA/IbHOR0 LiiHOYTBOPEHHSI.
Knto4oBi cnoBa: MapKkeTnH20Ba GisIbHICTb; LIHOBA CTpaTezis; TOBAPHA 2pyrnd; eKOHOMeTpUYHaA Mogesb BMOopY.

Introduction. The leading role of the price is in-
creasing, especially in the conditions of formation
of market economy. The choice of the optimal price
strategy is an important and very difficult task for
the management of companies in present’s unstable
market conditions, with a decrease in consumer ac-
tivity. The search for sound management decisions
is complicated by many factors of the internal and
external environment and requires a well-grounded
algorithm of actions. The management process is
a series of interrelated analytical procedures and
solutions that allow the company to consistently
move towards the achievement of its strategic goal.
The scientific problem is that the existing pric-
ing methods for a new product are inaccurate, and
in practice there are almost no statistical, economic,
mathematical and optimization methods for pricing
a product when it enters the market. When plan-
ning strategic activities, an important role is played
by the process of pricing a new product that the
company wants to bring to the market. In a market
economy, the rules and patterns of behaviour are
imposed from above by economic agents are, on the
one hand, non-viable, because they cannot precisely
correspond to the real conditions of each enterprise,
on the other hand, the entrepreneur cannot act in
a stereotyped manner, since he is forced to solve
individual problems of a particular production.

Literature review. A significant number of sci-
entific works [1; 6; 13; 18] are devoted to the prob-
lems of development of pricing policy and strategy
of the enterprise in market conditions. But not all
aspects of this complex problem are sufficiently cov-
ered. Developing an appropriate pricing strategy for
a new product is a very difficult and important task,
because it includes a complex dynamics associated
with the distribution of the product in a particular
market. Thus, a number of researchers [1; 7; 12;
17] are exploring the optimal pricing policy based
on the model as a basis. Because this model does not
contain a variable price, the researchers first had
to include the price in the model, and then get the
optimal pricing policy of the enterprise. A thorough
analysis of the sources [8; 11; 19] indicates that
establishing the optimal price path should be large-
ly based on a sales growth model. However, in the
real world of the market, we do not often find new
products that have this pricing model.

Methodology. Diffusion models of scientific re-
search describe the appearance of a new product
on the market, characterizing its distribution using
the s-curve. The class of diffusion models is quite
wide and agrees well with practice. E. Rogers’ model
describes the diffusion of new products, its essence
is as follows. Let there be some market where a new
product (product or service) is appeared, which has
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no analogues and, accordingly, competition from
other products [16]. This product creates a new de-
mand, there is a certain number of people who want
to buy this product or have already made a pur-
chase. Then a certain percentage of customers who
commit the act of buying in the point in time de-
scribed by the formula (Eq. 1):

(@)

1 FO) =p+qF(@) 1)

F(t) = j f(t)dt

where f(¢#) — percentage of customers making a pur-
chase at the time t or, in other words, the function
of the density distribution of buyers over time;

F(t) — percentage of customers who bought the
product before time t or, in other words, the distri-
bution function of buyers over time;

p — coefficient of innovation or the coefficient
of external influence;

q — coefficient of imitation or the coefficient of
internal influence.

Results. The model assumes that every act of
purchase occurs either under the influence of ad-
vertising and the media (this category of customers
is called innovators) or under the influence of the
opinion of people who have already made a purchase
(this category of buyers is called imitators) [14].
Thus, the probability of making a purchase (the left
part of the formula (1), firstly, depends on the ex-
ternal influence (advertising, media), which is taken
constant and expressed by the coefficient of external
influence, and secondly, depends on the influence of
the social system itself, which is increasing as the
number of people who have already made a purchase
increases (the effect is assumed to be proportional
(the internal impact factor) of that number) [2]. The
parameters p, q can best be estimated according to
the expression of the number of purchases n(¢) at
the time ¢ from the next formula (Eq. 2):

n(t) = a, + o, N(t) - oc2N2(t) . (2)

where m — is the number of potential customers of
the product (potential demand), then mf(¢) = n(¢) is
a number of purchases at a certain period of time
t. Similarly, mF(t) = N(t) — is the number of peo-
ple who have already purchased the product. From
equation (2) we can estimate the parameters p, ¢,
forming a regression model of the following form

(Eq. 3):
n(t) = a, +o,N(t) - oczNz(t) 3)
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q
where a, = pxm; o, =q— p; OLZZZ.

We’ll use this model to find diffusion parameters
for individual segments of the industrial products
market.

To build econometric models for a wide range
of enterprise products, a function is formed in the
application software environment “MATLAB”, that
created the necessary models, rejected the insignif-
icant and those that contradict the formulation of
the model and the conditions of its variables. The
appropriate of the models is verified by the formula
Fpr >F with coefficients 0y, OLy5 Oy that correspond
to the necessary conditions and assumptions of the
model that are p, ¢, m > 0. The inadequacy of 3% of
the constructed estimates of the model is explained
by specific factors, the influence of that was not
taken into account in the given base model, that
investigated the presence of products in the market.
Thus, on the basis of the introduced econometric
models and the indicators p, ¢, m are obtained from
them, the average parameters for the segments were
found, which are given in Table 1.

For 15 selected product groups, the variation in-
dicators were calculated, in particular the standard
fallibility (Eq. 4):

5:\/l=i(xi—a?)2 4)

The coefficient of variation will be especially in-
formative. This indicator allows us to analyze the
percentage fallibilities of the parameters calculated
for individual product groups relative to the aver-
age for the therapeutic group. These indicators are
shown in Table 2.

Fallibilities from the average value for groups of
commodity products of the enterprise were insignif-
icant and amounted less than 20%, that allows us
to estimate the average values of the diffusion pa-
rameters for product segments, as the corresponding
situation is observed in the distribution of individu-
al positions of these groups of commodity products
of the enterprise when they are brought to market.
We’ll analyze the obtained results relatively to the
found parameters. The largest values of the coeffi-
cients of innovation (external influence) were found
in the following product groups of the enterprise:
Z12 (p = 0,010), Z2 (p = 0,011), Z6 (p = 0,011), Z14
(p = 0,015), Z1 (p = 0,018). In fact, the buyers of the
products of these groups may be a small number of
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Table 1
Diffusion coefficients for different groups
of commercial products of the enterprise
(calculation model)

Table 2
Indicators of variation of parameters p, q
for different groups of commercial products
of the enterprise (calculation model)

Product group
designation p 4 m
Z1 0,018 0,055 7586,32
Z2 0,011 0,256 520,06
Z3 0,003 0,153 1524,28
Z4 0,002 0,136 1808,53
Z5 0,001 0,047 3427,54
76 0,011 0,090 3408,45
Z7 0,007 0,141 506,20
78 0,003 0,026 18095,36
Z9 0,009 0,121 2639,26
Z10 0,008 0,151 2083,01
Z11 0,007 0,162 343,45
Z12 0,010 0,096 402,68
713 0,001 0,060 21282,90
Z14 0,015 0,350 107,53
Z15 0,008 0,151 2083,01

Source: calculation authors

consumers, but they consistently buy or order them
and form a demand for it. Therefore, the external im-
pact factor plays no decisive role in the distribution of
the product group at the launch stage. Marketing ac-
tivities for these product groups are not decisive and
have an indirect impact on distribution at the intro-
duction stage [4]. Basically, this list includes groups
with inelastic market demand. All these attributes
influence the company’s marketing activities, such as
price cuts or product promotions through advertising.

Based on the research, an algorithm for setting pric-
es for industrial products was formed. Consider the
steps to determine the necessary parameters and model-
ing the optimal price path. Let’s start with the fact that
the company is going to introduce, first of all, a new
product for the market, that has certain improved char-
acteristics. The company has to do the following:

1. To identify a product group that includes
a certain assortment item. If a narrower segment
of products can be substitutes for a given product,
then define it.

2. To analyze analytical data on the introduction
of new or similar competitive products to the market
in this group (segment) in recent years. Construct
each of them based on the Rogers econometric model.
Select only significant models in which the hypothesis
of adequacy and those in which the obtained coeffi-
cients correspond to the content of the model is jus-
tified. Analyze the obtained parameters p, ¢, calculate

Product
group des- op Vp,% Sq Vg, %;
ignation
71 0,00282 15,4 0,000611 1,06
72 0,00189 | 17,82 0,015612 6,08
Z3 0,00040 | 15,42 0,006701 4,36
Z4 0,000082 | 4,3 0,009702 7,13
Z5 0,000075 | 7,83 0,0072 15,21
Z6 0,000402 | 3,64 0,016230 17,90
Z7 0,00060 | 8,61 0,008211 5,76
78 0,000130 | 4,31 | 0,00500136 | 18,80
Z9 0,001441 | 15,49 0,014991 12,24
Z10 0,000241 | 3,11 0,012111 7,79
Z11 0,000981 | 13,51 0,0320 19,32
712 0,000075 | 0,75 0,0081111 8,41
Z13 0,00010 | 11,20 0,012012 17,18
Z14 0,002910 | 20,69 0,005177 1,45
Z15 0,000891 | 11,42 0,024014 15,67

Source: calculation authors

the indicators of variation, discarding those commod-
ity items that have a significant fallibilities from the
average for the commodity group (segment) [15]. Cal-
culate the average values of the diffusion coefficients
of the model that remained based on those product
groups. In a detailed analysis, it is possible to select
from the analytical data on new commodity items only
those that, in its fundamental differences, resemble
this product and make a sample on their basis, while
calculating the average diffusion coefficients.

3. To calculate the point of maximum sale T*
according to the Rogers model, that is based on the
analytical data of the product group.

4. According to the obtained diffusion coeffi-
cients, choose the marketing activities that will be
optimal for certain types of products. Mention the
main ones in the Table 3.

5. Evaluation of the competitive environment of
the product group, the selection of competitive seg-
ments and substitute products. Analyzing their pric-
es by comparing the benefits of a new product [5].
Setting the starting price according to the real com-
petitive advantages and advantages regarding the
positioning of commodity positions in the market.

6. Build a modified Rogers price diffusion mod-
el on the sample of historical data of new types of
industrial products in the target segment. Deter-
mine the parameters of diffusion p, ¢, B, select the
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Table 3
Marketing activities in the field of pricing in accordance with the ratio
of coefficients p, q (analytical parameters)
Ratio Low indicator value p High indicator value p

High value ¢ tain point;

industrial marketing.

— a reduced price that will grow rapidly to a cer-|— reduced price, that will continue to grow to

— work with sales representatives in the field of | — introductory advertising at the launch stage.

a certain point;

phases of the life cycle;

Low value ¢ |- advertising for target segments;

industrial marketing.

— the price that is reduced during the subsequent | — monotonous falling price policy;

— work with sales representatives in the field of | — advertising support.

— constant supporting advertising, if the product
group has a wide segment of consumers;

Source: designed by the authors

averages sample and build a model for a particular
segment.

7. Focusing on the price diffusion index b, cal-
culate the transition points for the discount r*. De-
termine (Pr(0)(1 — r*)T* and compare with the net
cost. (Pr(0)(1 — r*)T*> ¢, then we can set r > r¥*,
for which -pr >1, that means that a monotonous
price reduction policy will be optimal. If (Pr(0)
(1 — r*)T* < ¢, then we need to set r < r*, for which
-Br<1, which determines the optimal price policy, as
a policy of rise-and-fall, at which prices rise to the
point ¢1*, and then fall according to the selected
discount r. For this policy, determine the point #1*.

8. If the analytical data is not enough or lacking
at all, it is necessary to do all the actions specified
in the previous paragraphs for the collected data on
their own product. We can do this on the basis of 6
monthly observations. With each subsequent obser-
vation it is necessary to recalculate the parameters
of the model and adjust them.

9. After launching a product, it is necessary to
collect statistics on sales and changes in product pric-
es and build appropriate Rogers models: a generalized
and modified pricing strategy [9]. Analyze fallibilities
from the model based on historical data and correct it
according to real data. It can be concluded that there
is no information about the existing products in the
segment, nor specific data about the new product,
which are taken separately, is not enough to take as
a basis for parameterization of the diffusion model.
Therefore, we assume that more adequate estimates
will have a model that uses data from both sources.
That is, taking into account both analytical and data
on certain commodity positions, we choose the inter-
mediate solution in which: only some segment param-
eters are considered for a specific product, they are
“free”; these parameters are not overestimated at the
initial stage of the introduction of a new product, and
only when more data on diffusion become available.

52

Conclusions. The industrial enterprise tries to
form an optimal price policy in relation to the prod-
uct that it wants to bring to the market, based on
the diffusion (distribution) of the product in the
segment, as well as any that operates in the mar-
ket. The existing diffusion models were evaluated
and some of them were modified. Among the ana-
lyzed pricing models for the new product, the cor-
responding to the needs of the industrial enterprise
is highlighted and is based on statistical data that
are formed on the results of economic activity. The
model has been modified, thus changing it to the
features of the world market of industrial goods,
taking into account the specifics of marketing ac-
tivities that attract to promote the product and the
specifics of the competitive environment. The main
factors of influence on individual product groups
were also determined in order to predict their main
indicators, that influence the decision of choosing
a pricing strategy for a new product group.

Practical results of the research are formed for
their further use in bringing industrial products to
the market. In particular, it was noted that a lower
initial price would be offered if the initial price sen-
sitivity was higher. The dependence of the choice of
price policy on the coefficient of internal influence
g, which is also determinative of the price diffusion
coefficient B, on the basis of which the transition
points for discounts r* are revealed.

The clear algorithm for choosing the price policy
of the enterprise for a new product was formed, that
combines the using of analytical data on new prod-
ucts of the segment introduced earlier and data on
the market launch. It was found that the diffusion
model is sensitive to the amount of data and the
parameters change with each subsequent observa-
tion, so it is important to recalculate and adjust the
corresponding diffusion coefficients in the process
of distribution of commercial products.
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