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ANNOTATION

The article is deals with substantiation of mathematical eco-
nomic forecasting in the course of determining the meaning of the
concept of econometrics and studying econometric analysis main
stages. The study proved the importance of mathematical fore-
casting of the economy combined with intuitive one. In this work
the essence of the concept of econometrics is showed, and the
complex examination of the main stages of econometric analysis
is done. Practical recommendations for mathematical forecasting
of the economy are offered in combination with intuitive forecast-
ing. Elaborated suggestions allow us to understand the ways to
improve the competitiveness of the national economy and provide
its purposeful development in the long term period by enhancing
mathematical analysis.
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AHOTALIA

CtaTtTa npucBsiyeHa o6rpyHTyBaHHIO MaTeMaTUYHOrO NPOrHO-
3yBaHHA EKOHOMIKW Y XOAi BU3HAYEHHS CyTi MOHATTS €KOHOMETPIi
Ta BMBYEHHSI OCHOBHWX eTaniB eKOHOMETPUYHOro aHanisy. B xoai
[OCMiMKEHHS JOBEAEHO BaXIIMBICTb 3aCTOCYBaHHA MaTeMaTU4HO-
o NPOrHO3yBaHHS EKOHOMIKM Yy NOEAHAHHI 3 IHTYITUBHUM. Y poboTi
PO3KPUTO CyTb MOHATTSA EKOHOMETPII, 3QiINCHEHO KOMMEKCHWI PO3-
TN OCHOBHUX eTaniB EKOHOMETPUYHOTO aHanisy. 3anponoHoBaHoO
NPakTUYHi pekoMeHaauii LWoAOo 3AIMCHEHHA MaTeMaTUYHOro Mpo-
rHO3yBaHHS EKOHOMIKM Ta MOro NMOoeAHaHHS 3 iHTYITUBHUM MPOrHO-
3yBaHHAM. Po3pobneHi nponosuuii aTbe MOXMBICTE 3pO3yMiTH
LUNSAXN NiABULLEHHS KOHKYPEHTOCTPOMOXHOCTI BITYU3HAHOI €KOHO-
Mikv Ta 3ab6e3neumnTu ii LinecnpsimoBaHuin pO3BUTOK B JOBrOCTPO-
KOBOMY Nepiogi 3a paxyHoK akTuBi3aLii MaTemMaTU4yHOro aHaniay.

KntoyoBi cnoBa: eKoHOMETPisl, MaTeMaTUYHNI aHani3, EKOHO-
MiYHE MOAENoBaHHs, NPOrHO3yBaHHS EKOHOMIKM, eTanu ekoHoMe-
TPUYHOTO aHaniay.

AHHOTALUA

CraTbsi nocesilLleHa 060CHOBaHNIO MaTeMaTU4ecKoro NpPorHo-
31POBaHNSI 9KOHOMUKM B XOLE OMPEAEneHus CyLLHOCTU NOHATUS
3KOHOMETPUM U U3YYEHNE OCHOBHbLIX 3TarnoB SKOHOMETPUYECKOTO
aHanusa. B xofe uccnefoBaHus gokasaHa BaXXHOCTb MPUMEHe-
HUSI MaTEMaTMYECKOro MPOrHO3MPOBAHMS SKOHOMUKM B COYETAHU
C MHTYWUTUBHbIM. B paboTe packpbiTa CyLLHOCTb MOHSTUSI SKOHOME-
TPUK, OCYLLECTBMNEHO KOMMJIEKCHOE PACCMOTPEHNE OCHOBHBIX 3Ta-
NMoB 3KOHOMETPUYECKOro aHanusa. peanoxeHbl NpakTuyeckue
pekoMeHZauMM Mo OCYLUECTBIIEHUID MaTemMaTU4Yeckoro nporHo-
31POBaHNSI SKOHOMMUKU U €0 COMETaHUE C UHTYUTUBHBLIM MPOrHO-

3upoBaHneM. PaspaboTaHHble NpeanoXeHnst JatT BO3MOXHOCTb
MOHATb MYTW MOBbLILWEHNSI KOHKYPEHTOCNOCOGHOCTU OTEYECTBEH-
HOW 3KOHOMWKU M 0BecneunTb ee LieneHanpaBneHHOe pasBuTUe
B AOSITOCPOYHOM NMEPUOAE 3a CHET aKTUBM3aLMM MaTeMaTUYeCKoro
aHanuaa.

KnioueBble croBa: 3KOHOMETPYSI, MaTeMaTUYECKUn aHann3,
3KOHOMMYECKoe MOLenupoBaHue, NPOrHO3MPOBAHNE SKOHOMUKM,
3Tanbl 3KOHOMETPUYECKOro aHanmsa.

Problem formulation. The issue of economic
development is important because the develop-
ment of the whole society depends on its level.
The task of researchers in the field of economic
theory is a search of tools of changing economic
situations in the desired direction based on their
forecasting and prediction of future values of
economic indicators. An important task of eco-
nomic analysis is modeling of economic phenom-
ena development and processes in various condi-
tions. In carrying out economic modeling a person
is guided by emotions and intuition, resulting
in the introduction of flexible and adaptive sys-
tems. However, intuitive forecasting often leads
to irrational decision-making, which causes the
emergence of the economic crises. For a formal
description of the most important links between
economic variables and objects and to obtain new
knowledge about the object in the economy it is
important to apply mathematical methods. Using
mathematics allows to reflect the statements of
economic theory, formulate its concepts and con-
clusions. For the economy as a whole and mak-
ing effective economic decisions it is particularly
important to find a balance, outlining the rela-
tionship between the use of mathematical and
intuitive economic forecasting.

Analysis of recent researches and publications.
Classical scientists, such as W. Petty, G. King
and Charles Davenant, who made initial attempts

MATEMATUYHI METOOM, MOLENI TA IHOOPMALIVHI TEXHOJIOTIT B EKOHOMIL|



MukonaiBcbkui HauioHanbHui yHiBepcuteT imeni B.O. CyxomnuHcbKkoro

in quantitative research in economics, were the
first who started to use systematically facts and
figures to study economic processes. Use of quan-
titative methods in the economy gained signifi-
cant importance due to the development of sta-
tistical theory, accompanied by the emergence of
scientific works by F. Galton, Karl Pearson, and
F.Edgeworth. It is difficult to overestimate the
contribution of G. Moore, the author of scientific
work, which according to many scientists, can be
called the first econometric book. The work by
W. Leontiev, E. Slutskyi, R. Frish, T. Haavelmo,
J. Tinbergen, L. Klein, and P. Chomp were fun-
damental to science. Among contemporaries, it is
worth noting A. Leshchynskyi, T. Klebanov, S.
Borodich, and A. Korolev. These and other sci-
entists were seeking answers to questions that
reveal the meaning of the concept of economet-
rics and explore the main stages of econometric
analysis. Without underestimating their contri-
bution to the development of science in general
and particularly econometrics, it should be men-
tioned that the modern economics is as dynamic
as it has never been. To solve the new economic
issues it is not enough to use only intuitive or
only mathematical forecasting. It is important to
find a way to combine these two methods to meet
current economic conditions. This again confirms
the relevance of the research subject.

The solution of unsolved aspects of the prob-
lem. The aim of the article is substantiation of
mathematical economic forecasting, determining
the meaning of the concept of econometrics and
studying econometric analysis main stages.

The objective of the research is study the
meaning of the concept of econometrics, the
implementation of a comprehensive review of the
econometric analysis basic stages, and proving
of the importance of applying mathematical eco-
nomic forecasting combined with intuitive one.

The main material research. Econometrics is
a relatively new branch of economics, formed by
the combination of theoretical economics, math-
ematics, and statistics. Widely and literally it
means a "measuring in the economy”. More spe-
cifically, scientists, particularly A. Leshchynskyi
whose interpretation we agree with, determine
econometrics as a separate scientific discipline,
which includes theoretical results, tools, tech-
niques, methods and models that are designed
to provide specific quantitative values to quality
regularities based on economics theory, statistics,
and mathematical and statistical methods[1, p. 4].

Definition of econometrics should be more
expanded, says O.E. Luhinin who defines econo-
metrics as a training course designed to explore
the relationship between economic indicators,
using a wide variety of economic models based
on various economic and mathematical methods
[2, p. 9].

According to R.V. Ruska, econometrics is a
trend of economic and mathematical analysis,
which is a statistical measurement of parameters

characterizing a certain economic concept; defin-
ing the relationship and prospects of an object
or phenomenon, developing specific economic con-
clusions [3, p. 11].

Econometrics studies the models and methods
of quantitative evaluation of models parameters
that characterize the relationship between eco-
nomic indicators at the macro- and micro eco-
nomics. That is why the process of studying eco-
nomic phenomena and processes by econometrics
methods is known econometric modeling, says
V.T. Dolia in his work [4, p. 6].

Economics helps to identify laws and relation-
ships that exist in the economy for its further
objective description and analysis. Using the eco-
nomic statistics, based on theory and practical
experience all the information about the economic
processes in the real economy is accumulated.
Mathematical economics is a formulated economic
theory, which studies the relationships between
economic variables on general (not quantitative)
level. Whereas econometrics, combining economic
theory, statistics and mathematical economics, is
an applied economics and mathematical discipline,
which studies the methods of the quantitative
measurement of interactions between economic
indicators and trends of their use in economic
researches and practical economic activity.

The object of econometrics may be both a sep-
arate company or firm and the economy of vari-
ous areas of economic activity, the economy of
the states and the world as a whole. Methods
of construction and study of mathematical and
statistical models of economics, quantitative
research of economic phenomena, explaining and
forecasting of economic processes are the sub-
jects of econometrics. The purpose of econometric
research is analysis using econometric methods
and models of true economic systems and pro-
cesses that occur in them. The main objective is
evaluation of the econometrics model parameters
considering the peculiarities of the incoming eco-
nomic information, check compliance of models
with studied phenomena and forecasting of eco-
nomic processes.

Intuitive methods of evaluation and forecast-
ing of economic processes based on the experience
and wisdom of some specialists, turned out to
be helpless under the pressure of circumstances;
there is a need of simultaneous solving of the huge
number of complicated economic issues. Thus, it
is high time to use strict scientific approaches in
economics. The main reason for the birth of econo-
metrics as a science is the emergence of competi-
tion and complexity of socio-economic phenomena
and processes so much that it became impossible
to control market relations by intuitive methods.
This led to an objective need of scientifically sub-
stantiated methodologies in research and analysis
of economic processes [5, p. 69].

It is clear that it was difficult for society to
switch immediately into the application of statis-
tical techniques and mathematical tools in solv-
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ing economic problems. Long-term and gradual
process caused the need to look for a balanced
method for decision-making in the economy based
on the intuitive and mathematical forecasting.

To solve the economic problems of different
levels of complexity at different levels of eco-
nomic activities various econometric models are
used in the econometric modeling process. At
the macroeconomic level by means of economet-
ric studies regularities in manufacturing, dis-
tribution, redistribution and final use of gross
domestic product are being researched. It should
be noted that an important role is played by the
peculiarities of formation and distribution of the
state budget, the implementation of chosen tax
policy, implementation of insurance, lending,
savings business and so on. Econometric research
on microlevel is focused on the scientific sub-
stantiation of administrative decisions made at
the enterprises of different ownership. Thus it
is essential to take into account the peculiarities
of the environment and its ongoing impact. The
models are also used for analysing economic and
socioeconomic indicators which characterize the
corresponding economic system, for forecasting
their subsequent variation or for imitation of
possible scenarios of socioeconomic development
of the system researched, assuming that certain
indicators can be changed.

Regardless of whether econometric models
relate to macroeconomic processes or their com-
ponents, they have some common features, such as:

— it is assumed that the behavior of economic
variables is determined with the help of compat-
ible and simultaneous operations with a certain
number of economic relations;

— we accept the hypothesis by virtue of which
the model can simplify the complex reality, how-
ever the main important characteristics of the
object should be taken into consideration;

— in the process of model construction it is
assumed that due to achieved with its help under-
standing of the real system it will be possible to
predict its development in the future and perhaps
manage the economic well-being.

To ensure the process of econometric modeling,
it is necessarry to do a number of stages such as:

1. To select a specific form of analytical
dependence between economic indicators (model
specification) on the basis of economic theory.

2. To make the collection and preparation of
statistical information .

3. To evaluate models parameters.

4. To conduct validation of the model param-
eters and ensure in its adequacy.

5. To apply the models for development fore-
casting of economic processes in order to further
manage them [1, p. 12].

That is, in the process of econometric mod-
eling we form the objective of research, collect
the necessary static information, select a general
model type (including the formation of outbound
links and model’s limitations), perform a statis-

tical analysis of a model and evaluation of its
parameters, check the model’s adequacy, and lead
the economic interpretation and practical use of
the model.

In order to make an econometric model
adequate, it is necessary to use quality theoretical
analysis of existing relationships combined with
the available empirical data. A theoretical aspect
is usually reflected in the model specification,
which is an analytical form of econometric model.
Grouping of separate relationships as a model
plays a great role in the construction of models,
because any mathematical model is only a sim-
plified formalized reflection of a real object. An
ability of its construction is to combine as much
brevity of the model parameterization as possible
with sufficient adequacy of description of those
aspects of reality modeling which are of interest.
A number of links that are included in the model
depends on the conditions under which the model
is built, and the completeness of explanation,
which we aspire to.

The main problems of econometric modeling
are specification, identification, and verification.
To solve these and other problems in the process
of econometric modeling we should:

1) establish the ultimate goal of modeling and
define a set of factors and indicators that fully
characterize the model, its place and role in the
study of economic processes;

2) choose a general type of the model;

3) analyse the economic meaning of the pro-
cess, formulation and formalizing of the model’s
information basis;

4) answer the question whether there is any
relationship between the studied variables, what
structure and form of these relationships is, and
how to measure their density;

5) determine the overall type and structure of
relationship between variables, acceptable solu-
tions in the form of a certain parametric complex
of functions;

6) calculate the estimates of unknown param-
eters included into the econometric model, and
their credibility;

7) make a comparison of actual and calculated
data, verification the adequacy of the model,
estimation of accuracy and stability of received
relationship equations, building forecasting and
scenarios of development.

To make a mathematical model effective in the
study of economic processes, it must correspond
to the following requirements:

— be based on the economic theory and display
meaningful regularities of the processes;

— truly reflect the structure and function of
real economic system;

— comply with specific mathematical terms,
namely, have a solution and agreed dimensions
[3, p. 21].

It is also important to remember that today
there are more than 150 forecasting methods
and techniques, each of which has its own pecu-
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larities, depending on the purpose and level of
research. Methods vary in scientific substantia-
tion and purpose. Choosing forecasting techniques
is done according to the nature of the object and
the requirements that apply to information pro-
viding.

Conclusions. In the system of modern eco-
nomic models economic forecasting should be
based on a combination of intuitive (expert) and
formal (mathematical) methods. This will enable
to consider the impact of many factors, even in
case of great complexity of the object’s forecast-
ing. With this balance can effectively predict the
phenomenon, the emergence of new economic and
technical means and solutions. Due to such bal-
ance it is possible to effectively predict the phe-
nomena, the emergence of new economic and tech-
nical means and solutions. The study of economic
phenomena using such models enables to solve the
issue of the choice of pricing policy and prospects
for economic development even more effectively.
There is an opportunity to make substantiated
conclusions about the prospects of results of sci-
ence and technology progress, elaborate plans of
separate types of economic activity and industry.

It can be definitely claimed that today for eco-
nomic phenomena and processes forecasting we
need to be more adaptive, flexible and original.
Globalization of public relations is accelerating
human development. It makes find new ways to
ensure long-term development of the economy
in general and businesses in particular. Econo-

metrics which is direct mathematical forecasting
makes it possible to find these methods of accur-
ate forecasting. However, in current economic
conditions econometric forecasts will be more
effective in combination with intuitive ones.

REFERENCES:

1. Leshchynskyi, O. L. (2003) Econometria [Econometrics]. High
school textbook / Leshchynskyi, O. L. Riazanceva, V.V. and
Yunkova, O. O., MAUP, Kyiv, Ukraine, 208 p. : ill., Ref. :
pp. 203-205.

2. Luhinin O. Ye. (2008), Econometria [Econometrics]. Tutor-
ial. 2nd edition, revised and additional, Center uchbovoi litera-
tury, Kyiv, Ukraine, 278 p.

3. Ryska, R. V. (2012) Econometrica [Econometrics]: Tutorial /
Ryska, R. V., Type, Ternopil, 224 p.

4. Dolia, V.T. (2010) Econometria [Econometrics]. Tutorial /
Dolia, V.T.; Kharkiv National Academy of Municipal Economy,
HNAMG, Kharkiv, Ukraine, 171 p.

5. Kaliuzhnyi, V.V. (2014), “History of emergence and estab-
lishment of econometrics as an independent scientific field in
study of economic phenomena” [Electronic resource] / Kal-
iuzhnyi, V.V. (2014), Economics. Management. Business. —
no. 26(1), pp. 64-74, available at http://nbuv.gov.ua/lUJRN/
ecmepi_2014_26(1)__10

6. Begun S. |.Applying econometric modelling of time series for
analysis and making product cost forecasts (by the example
of NE «LRP «MOTOR») / S. Begun, K. Sliepchenko //
Economic journal Lesya Ukrainka Eastern European
National University — Lutsk : Vezha-Druk, 2016. — Ne 1(5). —
C.121-127.

Bunyck 17. 2017



