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Anxosuit O,  Hwxina O Memoou npoenosysanns — 30ymy
MapKkemun2o8iil inopmayitiniti cucmemi npOMUCIOBUX NiIONPUEMCME.

V crarTi 3anponoHOBaHO HAayKOBO-METOJMYHHIA MifXi BHOOPY METOILY
MPOrHO3YBaHHA 30YTy iHHOBAI[IHHOI NMPOAYKILi B 3aJ€KHOCTI BiJ eTarmy
iHHOBauiifHOro mporecy. Ha koxHOMy eTari iHHOBALIHHOrO IpoLecy:
(yHIaMEHTaIbHI JOCIIPKSHHS, TPHKIIAHI TOCIIPKEHHS], eKCIIePUMEHTAIbHI
poGOTH, BHPOBAPKCHHSA Ta IMQY3is BHIUICHO BUIM IIPOTHO3IB 0OCATiB
BUTpaT Ha IHHOBAWii Ta IOKA3HUKIB pE3yJbTAaTHBHOCTI iHHOBALIHHOI
JsnpHOCTI. [l KOXXHOTO 3 eTaliB iHHOBALIHHOTO IIpolecy BH3HAYEHi
JpKepelia OTPUMaHHs IIPOTHO3iB (eKCIepTH abo JaHi OTOYHOTO POaKy) Ta
IOB’5I3aHi 3 HMMH METOIH NPOTHO3yBaHHsA. IIpujineHo yBary iMiTariitHuM
MeTojlaM IIPOTHO3YBaHHS Ha eTami Judysii iHHOBaWil, 3a sAKHMH
OTPUMYIOTBCSI OKpEMi IPOrHO3M 30yTY iHHOBaNiHOT MPOTyKIii.

Kniouosi croea: iHHOBauiifHMil Tporiec, iHHOBaNiiiHa HPOMYKILis,
METOJI¥ IPOTHO3YBaHHs 30yTy, €KCIIEpPTHI OLIHKHM, JU(y3is iHHOBaILii
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Anxosoit A.T., Hwxuna O.H. Memoowr npocnosuposanus covima 6
MAPKemun2080U UHGOPMAYUOHHOU CUCmeMe NPOMBIUIEHHBIX NPEONPUSMUIL.

B crarbe NpeasoXkeH HaydHO-METOIMYECKUH MOaXoJ BhIOOpa MeTozna
HPOTHO3MPOBAHMS COBITA WHHOBALMOHHON IIPOJIYKIMH B 3aBUCHMOCTH OT
STalla MHHOBAIIMOHHOTO Iponecca. Ha KakaoMm osTane HHHOBALMOHHOIO
nporecca: (pyHIaMEHTaIbHbIC HCCIEIOBAHMSA, TPHKJIAIHbBIC HCCIEI0BAHHsA,
9KCIIEPUMEHTANbHBIC PaboThl, BHEApeHHE M IU(GQy3Hss BBIICICHBI BHJBI
IPOTHO30B ~ O0BEMOB ~ 3aTpaT  HAa  WHHOBAMM M  IOKa3aTelei
Pe3y/IbTaTUBHOCTH MHHOBALMOHHON JeATEIBHOCTH. JII K&K0r0 U3 3TANoB
MHHOBAIMOHHOT'O TIPOIECCa ONpE/IeNICHb HCTOYHHKH TIONY4eHHs IPOTHO30B
(9KCIIepThl MM JaHHBIC TEKYLIMX MPOJAX) M CBA3aHHBIE C HUMH METOMBI
IPOTHO3MPOBAHMA.  YJIEIEHO  BHMMaHWE  MMHTALMOHHBIM  METOIOM
NPOrHO3MpOBaHMs Ha orane Jupdy3un HHHOBAUM, IO KOTOPBIM
HOJTy4aroTCs OT/IEIbHbIC IIPOTHO3BI COBITA HHHOBAIMOHHOM IPOIYKITHH..

Kniouegble  cnoéa:  VHHOBAUMOHHBIA  IIPOLECC, WHHOBAIMOHHASL
HPONYKIMS, METOJBI IIPOTHO3MPOBAHMS COBITA, OKCIIEPTHBIC OIICHKH,
Jddy3us MHHOBAIMI

Yankovoy A., Yashkina O. Methods of sales forecasting in a marketing
information system of the industrial enterprises.

The paper proposes a scientific and methodical approach for choosing a
method of innovative products’ sales forecasting depending on the stage of
the innovation process. For every stage of the innovation process (basic
research, applied research, experimental studies, implementation and
diffusion) forecast types of volumes of expenses for innovation and
performance indicators of innovation are marked. For each of the stages of
the innovation process sources of projections (expert review and sales data)
and related methods of forecasting are identified. Special attention is paid to
method of forecasting simulation at the stage of diffusion of innovations,
which are obtained by the individual forecasts of sales of innovative
products..

Keywords: innovative process, innovative products, sales forecasting
methods, expert review, diffusion of innovations

o collect marketing information on industrial

organization in the department of marketing

functions marketing information system. The

purpose of its functioning is to collect
information about factors of marketing environment,
analyzing, identifying the need for marketing research
and their implementation, as well as forecasting of
market reaction to marketing action company. The
operation of a marketing information system reduces
the risks of decision making in marketing.

Trend life cycle of high-tech products in modern
conditions are such that the residence time of the
goods in circulation is reduced, but the costs of
development and implementation of products in
production, on the contrary, increase. Therefore, in
our opinion, the development of forecasting tools for
marketing the enterprise information system that will
provide accurate and reliable forecasts on future sales
of products on the market is relevant.

Analysis of recent researches and publications

The scientific approaches to forecasting usually a
handful of sales in two groups of methods: expert-
based assessments of the experts concerning future
sales [1-4]; statistical, based on extrapolation by
statistical methods revealed trends for the future [5-7,
13]. In each of these groups there are many
approaches for obtaining forecasts of different market
situations and methods to assess the reliability of the
obtained predictions.

Unsolved aspects of the problem

In our view, the scientific literature does not
consider the issues of determination of the forecasting
methods used in marketing information system, in
connection with the stages of the innovation process.
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The aim of the article is the provision of scientific
and methodological tools for identifying methods to
make predictions in the marketing information system
of the industrial enterprise depending on the stage of
the innovation process.

The main part

The innovation process consists of several stages:
basic research, applied research, experimental work,
deployment and diffusion. The first three stages is
R&D, the last two commercial phase of the
innovation process in which results R&D is perceived
or ignored by the market. The information provided
by the experts at the first three stages, on projected
sales of innovative products, the potential of
technology transfer and other indicators of innovative
activity has a high degree of "fuzziness", that is, the
likelihood that experts in these stages is quite low. In
the last two stages of the innovation process, the
experts forecasts are more reliable.

At each stage of the innovation process addressed
the specific tasks involved and the experts,
knowledge, opinions, practical experience and skills
which are useful for determining the direction of
further actions, management decisions, reducing risks
in business, etc. Experts provide projected costs of
innovation, and assess the predicted performance
indicators of innovative activity (Fig. 1).

At each stage of the innovation process, in
addition to the basic research phase, experts provide
forecasts on the volume of sold innovation products.
For planning of the enterprise activity is extremely
important to have such predictions for a certain
period. Thus, at the stage of applied research to
determine accurate amount of future sales of
innovative products that will hit the market in a few
years, it is extremely difficult. Such forecasts have a
low accuracy, therefore, the formation of strategic
development plans of the enterprise for them is high
risk.

Rt al
Innovation process stage Predictions of innovation : Forecasts of performance :
expenditures : indicators innovative activity :
1 1
-I----Z-----Z-ZZZ-ZZZZz-g
1
Fundamental 1. The cost projections for further 1. Forecasts of the number of |
research research and development studies. implemented new technological
2. The cost projections for the processes. :
development and implementation of 2. Projections of the number of
. innovative technologies. developed new products. !
Applied research ] !
___________________ 5
"Research & . : f ;!
Development" 1. The cost projections for the i 1. Forecasts of the number of 1
development of innovative i implemented new  technological !
(R&D) technologies. processes. :
2. The cost projections for ' 2. Projections of the number |
implementation  of  innovative : developed new types of production !
technologies. I and volume of sale. |
]
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Industrial design
Utility model
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| The  cost  projections  for I 1. Forecasts of the volume sold !
. - implementation of innovative : innovation products. :
Innovative product technologies. 1 2. Forecasts of technology !
: transfer. :
Projections cost on sales of e e = !
innovative products.
Introduction Z| The costs forecasted for the | | {~ ~~~~~ """ °°T°°°77 0
promotion of innovative products. Forecasts of the volume sold |
1
]

innovation products.

Mass production
enterprise.

The cost projections fc
capture of market innovation of the

for future

Fig. 1. Forecasts of expenditure on innovation and indicators of innovative performance at each stage of the
innovation process
Source: Own elaboration
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At the stage of experimental works the situation is
more certain. The company is exploring the
possibility of introducing innovations in the less
distant future. At the implementation stage predictions
of volume of sales of innovative products are the most
reliable. The company has all the necessary
information about the market, about consumers, about
the methods of marketing and promotion methods.

At the stage diffusion of innovation (mass
production) forecasts are also credible since there is
existing information about the sale of the goods, its
dynamics and market trends.

To the implementation stage predictions based on
expert assessments. Only experts can foresee the
future sales of innovative products, based on
theoretical knowledge and experience in a specific
field of science or production. After the
implementation of the marketing department you
receive current information that may be used to obtain
more reliable predictions (Fig. 2).

It is proposed to choose the tools produce fore-
casts according to the known information (table 1).

Innovation process stage

Source obtaining forecasts

1. The fundamental research.

Experts

2. Applied research.
3. R&D.
4. Innovative product.

5. Introduction.

Current sales data

6. Mass production.

Forecasting methods
“| Average accurate assessment
>| Trend model of the dynamics
> The reeression model
> The simulation model
>| Trend model of the dynamics
Models of decomposition time
- series
> The regression model
> Method lagged correlation

Fig. 2. Source and methods of obtaining the predictions at each stage of the innovation process
Source: Own elaboration

Table 1. Package methods of forecasting sales innovative products according to the known information

Known information Methods

Innovation
process stage

Approaches

1. Forecasting by linear trend with the expectation of

Applied uniform growth of sales.
Expert assessments of . . . .
Forecasting models research 2. Forecasting on a parabolic or exponential trend
future sales for several . . s " "
od for trend dynamics R&D while waiting for the "avalanche" of sales growth.
perods Introduction 3. Forecasting exponential and a logarithmic trend in
g eXp! 2
the expectation of slow sales growth.
Current sales data with Predlctlon' b.y the Diffusion Forecasting by trend models without seasonality and
the seasonally adjusted decomposition (mass seasonally adjusted
method of time series | production)

Expert assessment of
future sales and other
factors that affect them

Forecasting with
regression models of
the relationship

Introduction
Diffusion

Forecast sales of innovative products based on other
factors (cost of marketing, cost of sales, product
prices, etc.)

Expert assessment of
market capacity,
communication
efficiency, predictions
of the perception
market the innovations

simulation model of
innovation
distribution

Introduction
Diffusion

Forecasting sales volumes for the saturation of the
market models:

diffuse model Bass the proliferation of
goods and technologies;

Gompertz model;

Pearl-R. model.

The data on projected
sales and projected
changes of interrelated
indicators

Forecasting methods
for saving lagged
correlation

Introduction
Diffusion

Forecasting sales of innovative products in connection
with the forecasts of other market factors

Source: Own elaboration

45




Teopist i IpaKkTHKa EKOHOMIKH Ta
yHPaBIiHHS IPOMHCIOBHMH MiANPHEMCTBAMH

Theory and practical aspects of
economics and industrial enterprises management

Obtaining forecasts using trend dynamics models
of a time series using the decomposition method of a
time series and using pairwise and multiple regression
models is common in the scientific literature [8, 9].
Consider a simulation model of diffusion innovation.

To apply a simulation model of diffusion
innovation is at the stage of implementation or
diffusion innovation products company. At these
stages innovation process, as a rule, more accurately
known data on the capacity of the market innovative
products and the effectiveness of communication
channels.

Simulation models of diffusion innovations in
society are based on the classification of future
customers innovative products on consumer
behaviors. Thus, diffuse model of F. Bass take into
account two communication channel for the diffusion
innovations in society — advertising and word-of-
mouth [10]. All future consumers of innovative
products Bass were divided into innovators and
imitators. Innovators buy innovative products under
the influence of advertising, simulators make
purchases under the influence review innovators.

The Bass model consists of differential equations

f(t)
1-F(t)
where F(t) — distribution function;

f(t) — density distribution;

p — innovation coefficient;

q — imitation coefficient.

The volume of sales innovative products in time,
S(t), is a function that depends on the density
distribution f(t)

=p+qF(), (1)

S(t) = mf(t) »
where m — market capacity.
Substituting the solution of the differential
equation (1) into the formula S(¢), we obtain
(p+q @

p (1+ﬂe—(}’+®t)2 . )
p

S(t)=m

The time of peak sales on the model of Bass is
determined by the formula
+ Inq—Inp
t =——.
p+g 3)

To apply the Bass model you need to determine
the size of the market — m, innovation coefficient — p,
and imitation coefficient — ¢. The innovation
coefficient is considered to be the effect of external
influence or advertising effect. Usually its value
ranges [0-0,03]. The imitation coefficient is
considered to be the effect of "word of mouth". Its
value varies in the range [0-0,4].

Using the Bass model, the business can predict
future sales by simulating the input data. To
determine the effect of advertising and the effect of
personal contact to build the Bass model by using
special marketing research. For example, the effect of
advertising is determined by pre-tests, and the effect
of personal communication, or the coefficient of
imitation, with the help of focus groups.

Gompertz and Pearl-R. model is also S-shaped
logistic curves. For curve Gompertz get a trend in the
development industries and a series of new products.
Gompertz model analytically expressed by the
formula [11]:

Joka® (4)
where a,b — positive parameters with b < 1;

k — function asymptote.

In that case, when the projected "avalanche"
growth of sales at the stage of market growth, the
forecasts used Pearl R. curve. Logistic curve, or Pearl-
R. curve — increasing function, often is given by the
following formula:

. (5)
1+ae_bt’

where a,b — positive parameters;

k — function asymptote.

In both models k — potential market capacity. The
model parameters determine the rate of market
growth. In these models, not divided separately the
effect of advertising and the effect of "word of
mouth". To determine the parameters of the models,
usually based on the forecast of sales in the "zero"
point and after a certain period of time.

Forecasting sales of innovative products in
relation to other market factors enables to obtain a
forecast that is balanced with the determining factor
of the sale. For example, the forecast sales of
components for computers interconnected with the
forecast growth in demand for computers. To obtain
balanced forecasts it is recommended to apply
conservation methods lagged correlation [12].

For a measure that indicates the deviation
coefficient of correlation lags computed from the
actual points, from the same ratio, but calculated with
the accession of the forecast points, was adopted by
the following value:

K=R, ., (Mm1yx, (M, (6)

where R, ~

y=

lagged correlation coefficient

calculated on the actual levels of the economic
indicator series.

m - coefficient

lagged correlation

X%y
calculated on the actual levels of the economic
indicator series with the accession of the forecast
points.

The value K is called deviation criterion lagged
correlation. The best pair of trends for forecasting
economic indicators invited to consider one whose
deviation criterion lagged correlation minimum.

Conclusions

In marketing information system of the industrial
enterprise necessarily apply methods of forecasting
sales of innovative products, at each stage of the
innovation process have certain features. To receive
forecasts of sales of innovative products it is
necessary to apply the methods of forecasting by
expert estimations, methods of forecasting by
statistical methods, and also methods make
predictions by methods of simulation modeling.
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Abstract

On the industrial enterprise the process of collecting information about factors of marketing environment, its
analysis, determination of the need for marketing studies and their implementation, as well as forecasting market
reaction to the marketing activities of the enterprise is provided by marketing information system. Using
forecasting techniques in marketing information system management decisions should be taken at all stages of
the innovation cycle. Purpose of the article is to provide scientific and methodological tools of determination of
forecasting methods in marketing information system for industrial enterprises, depending on the stage of the
innovation process.

When choosing the method of forecasting sales of innovative products it is offered to perform depending on
the stage of the innovation process. At each stage of the innovation process (basic research, applied research,
experimental studies, implementation and diffusion) forecast types of volumes of expenses for innovation and
performance indicators of innovation are marked. For each stage of the innovation process by forecasting
sources (experts or current sales) and related methods of forecasting. At the stage of diffusion forecasting sales
of innovative products is recommended predict by simulation methods. Some forecasts of sales of innovative
products are provided by model Gompertzian, Pearl-Reed model or a model of innovation diffusion Bass.
Projections interrelated with other factors are obtained by the method of lagged correlation.

Forecasting sales of innovative products demands the use of methods of expert estimates, forecasting
methods for the statistical methods and methods for example by means of simulation.
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