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This paper deals with issues of coal consumption in Ukraine. The dynamics of consumption of coal is
analysed and proposed guidelines for the efficient production, consumption and use of coal in Ukraine.
Constructed and developed predictive models of coal consumption in Ukraine through the use of modern
software and using the group method of data handling, which allowed building adequate predictive models of
coal consumption in the system of Ukraine's energy balance. Researched and forecasted scenarios of coal
consumption in the Ukraine.
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Introduction

The problem of efficient use of energy resources is critical for sustainable economic development against the
backdrop of energy saving national economy depends on energy imports, on the one hand, and rising prices for
these resources. The basic foundation of the formation energy system of Ukraine is to build forecasting scenarios
for different types of energy and different criteria for effective use of energy resources. Solving this problem is
not only with ensuring energy security, but also with the level of development of regions of Ukraine and
ensuring quality of life.

Forecasting coal consumption in Ukraine today is the extremely important issue of strategic importance
since conducted through analysis and building predictive models will be possible to develop guidelines for the
efficient production and consumption of coal throughout Ukraine as a whole.

Formulation of the problem.
Construction and development of predictive models of coal consumption in Ukraine using the group method
of data handling and by using modern software.

Analysis of recent research and publications.

In [3] shows the comparison as previously proposed and those developed methods for short-term forecasting
of coal consumption, regression analysis, neural networks and fuzzy neural networks. Intensive development of
software products aimed at forecasting coal consumption [4], theory and practice modeling, forecasting
processes in new ways raises the question of developing a new multi multivariate predictive model that takes
into account more parameters and factors unlike the existing ones.

We consider the system of forecasting coal consumption in Ukraine, built on the basis of group method of
data handling.

The aim of the study.
The purpose of research is to develop methodical positions on prediction of coal consumption in Ukraine
using Multi method of data handling.

Material and research results

Changes in energy prices immediately reflected in all industries, and the rest - the price of the final product.
The level of energy has a decisive impact on the economy of the state, resolving social problems and living
standards of citizens. So instead of quantitative energy objectives underlying Ukraine's economy in recent
decades, energy has to go to power sustainable economic development, as they are focused now in developed
countries. The said research leads scientists to balance the energy balance of Ukraine, which determined the
relevance of the work. In the traditional understanding of energy balance is the ratio between the extraction
(production) and consumption of different types of energy resources.
At the heart of the development of fuel and energy balance is a set of strategic statements of economic
development, the definition of forecast volumes of energy consumption, based on adopted policies to increase
energy efficiency, the development of fuel and energy complex and evaluating opportunities extraction and
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production of fuel and energy, as well as the formation of areas of import- export policy and determine the
volume of purchase and sale of energy.

One of the mathematical methods of forecasting is group method of data handling, which allows you to
build adequate predictive models of energy consumption in the system of Ukraine's energy balance.

With the help of a group method of data handling and by using modern software were built predictive
models of coal consumption in the system of Ukraine's energy balance:

1. Forecasting System Model 2 lags:

Y(1)=0,37837*Y1(-1)+ 0,576431*Y1(-2)+0,13327*¥Y2(-2)
Y(2)=0,135461*Y2(-1)+1,52816*¥Y2(-2)+11,8371*Y3(-1)-18,2873*Y3(-2)+0,590244*Y4(-1) (1)
Y(3)=1,41627*Y3(-1)-0,849706*Y3(-2)+0,155252*¥Y4(-1)
Y(4)=0,00552574*Y 1(-1)+0,00517918*Y 1(-2)+1,35122*Y4(-1)-0,356013*Y4(-2)

Initial data for forecasting coal consumption are shown in Table 1

Table 1 - Initial data of coal consumption

Year Coal production, Consumption Imports of Ash content
total, min t of coal, coal, total, min t of coal shipped,
total, min t %
Y1 Y2 Y3 Y4
2006 79,5 61,8 7.9 24,8
2007 81,8 63,1 8,1 24,4
2008 84,3 68,8 8,5 24,0
2009 88,5 72,4 8,9 23,8
2010 90,9 78,9 9,2 23,6
2011 94,7 81,4 9,0 234
2012 99,1 83,7 8,6 23,1
2013 103,9 85,1 8,1 22,8
2014 107,5 92,2 7.4 22,5
2015 110,3 98,7 7,0 22,3

1. Forecasting System Model 2 logs:

Y(1)=0,37837*Y1(-1)+ 0,576431*Y 1(-2)+0,13327*Y2(-2)
Y(2)=0,135461*Y2(-1)+1,52816*¥Y2(-2)+11,8371*Y3(-1)-18,2873*Y3(-2)+0,590244*Y4(-1) (2)
Y(3)=1,41627*Y3(-1)-0,849706*Y3(-2)+0,155252*Y4(-1)

Y (4)=0,00552574*Y1(-1)+0,00517918*Y 1(-2)+1,35122*Y4(-1)-0,356013*Y4(-2)

Results of approximation and forecast for the next 5 years

The first indicator Y1 - Coal production, everything million tons given in Table 2

Table 2 - Coal production, total, min t

Year 2006 2007 2008 2009 2010 2011 2012 2013
Initial data 79,5 81,8 84,3 88,5 90,9 94,7 99,1 103,9
Forecast 85,01 87,73 91,37 94,87 99,08 102,89
Continuation of Table 2
Year 2014 2015 2016 2017 2018 2019 2020
Initial data 107,5 110,3
Forecast 107,299 111,26 116,4 121,4 128.6 136,3 1474
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Y1, mint

years
Fig. 1 Predictive model of coal production, min t,
built by group method of data handling
The second indicator Y2 - coal consumption, mln t is given in Table. 3
Table 3 - Consumption of coal, total, min t
Year 2006 | 2007 | 2008 2009 2010 2011 2012 2013 2014
Initial
data 61,8 63,1 68,8 72,4 78,9 81,4 83,7 85,1 92,2
Forecas
t 68,8 73,02 78,9 80,37 84,48 85,202 93,14
Continuation of Table 3
Year 2015 2016 2017 2018 2019 2020
Initial data 98,7
Forecast 99,46 117,2 132,6 162,8 189,1 236,2
Y2, min t
years

Fig. 2 Predictive model of coal consumption, min t,
built by group method of data handling
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The third indicator Y3 — Imports of coal , total, mIn t is given in Table. 4

Table 4 - Imports of coal, total, mln t

Year 2006 | 2007 2008 2009 2010 2011 2012 2013 2014
Initial data 7.9 8.1 8,5 8,9 9,2 9 8,6 8,1 7,4
Forecast
8,547 8,96 9,13 8,98 8,58 8,099 7,725
Continuation of Table 4
Year 2015 2016 2017 2018 2019 2020
Initial data
7
Forecast
7,56 7,606 7,77 7,92 7,96 7,83
The fourth indicator Y4 - Ash content of coal shipped,% is given in Table 5
Table 5 - Ash content of coal shipped,%
Year 2006 2007 | 2008 2009 2010 2011 2012 2013 2014
Initial data
24,8 24,4 24 23,8 23,6 23,4 23,1 22.8 22,5
Forecast
24,10 23,83 23,58 23,32 23,07 22,814 | 22,557
Continuation of Table 5
Year 2015 2016 2017 2018 2019 2020
Initial data 223
Forecast 22,3 22,04 21,78 21,5 21,2 20,9

Conclusions. The basic method of building predictive models for coal consumption has been selected
the group method of data handling, because through this unique method was possible to build a
multidimensional multifactor forecasting model of coal consumption in the system of energy balance in
Ukraine, which will take into account all important energy data for the coal sector in the complex. Using
the group method of data handling to build predictive scenarios of coal sector made it possible to see
promising options for the future development of the sector of coal industry of Ukraine for the next 5 years
and made it possible to see clearly at that scenario can develop the coal industry of Ukraine were forecasted
important key indicators.

Through analysis of the dynamics of coal consumption in Ukraine, and such important indicators as
coal production, consumption, imports, ash coal shipped - were built predictive models in coal consumption
using the group method of data handling, on the above indicators and obtained the following results:

- forecasted the growth of coal production from 79,5 min t in 2006 to 147,4 min t in 2020.

- forecasted the growth of coal consumption of 61,8 min t in 2006 to 236,2 million tons in 2020.

- forecasted the decreasing of the imports of coal from 7, 9 min t in 2006 to 7,83 min t in 2020.

- forecasted the decreasing of ash coal shipped from 24,8% in 2005 to 20,9% in 2020.
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Hannonanbublii TexHndeckuii yausepceuter Yxkpaunbl «Kuepckuii nonurexunyeckuii uHcTuTyT HMenu Urops Cukopckoro»

MOJEJUPOBAHUE NNOTPEBJIEHUSA YTIJISI B YKPAUHE C HCIIOJIb30BAHUEM
METOJA I'PYIIIIOBOI'O YYETA APTYMEHTOB

B Oamnnoii pabome paccmompeHnvl npobniemHvle BONPOCHL nompeOieHus yens no  Ykpauwe.
Ilpoananusuposana OuHamuxa nompeoieHus yeis, U NPeoioHCeHbl MemoouuecKue peKomeHOayuu no
appexmuenoli dobvive, nompebreHUuI0 U UCHOTB306aHUIO Ve no ecell Ykpaure 6 yeiom. [locmpoenvr u
pazpabomarvl NPOSHO3HbIe MOOeau NompeOieHus yens 6 YKpaume ¢ UCNONb308AHUEM COBPEMEHHO20
APOSPAMMHO20 06ecneyenus U nymem UCNOLb308AHUS Memo0d SPYRN0B020 YUemd apeyMeHmos, KOmopbiil
RO36ONUN NOCMPOUNtb  A0EKEAMHbIe NPOSHO3HbIE MOOeIU NOMpPebNeHUs. IHEePLOPecypcos 6 cucmeme
9Hepeemuyeckoeo Oanranca Yxpaurnvl. HMcciedosanvl u cnpoHO3UPOBAMbL CYEHAPUU NOMPeDIeHUs Yals 6
yenom no Yxpaume.

Knrwoueswie cnosa: sneprocoepexenne, sHeprodhHeKTHBHOCTh, SHEprodaane, IHEpreTHIecKast
CTaTHCTHKA.
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MO/JIEJIFOBAHHSA CIIOKUBAHHS BYT LIS B YKPATHI 3 BAKOPUCTAHHSAM
METOAY I'PYIIOBOI'O YPAXYBAHHS APT'YMEHTIB

YV Oawniii pobomi  pozensanymo npobremui numanHa cnoxcusants gyeinia no Yxpaiui. Ilpoananizosano
OUHAMIKY CHOJNCUBAHHSL MA 3ANPONOHOBAHO MEMOOUUHT PEKOMEHOAYli w000 eheKmuerHo2o 8u000y68anHs,
CHOJICUBAHHSL TNA BUKOPUCTIAKHSL 8Y2INLIsl RO 8Cill YKpaini 6 yinomy. Ilob6yoosarno ma po3podreno npocHo3Hi
MOOeni CnodcuBants 8y2inna 8 VKpaini 3 GUKOPUCMIAHHAM CYYACHO20 NPOSPAMHO20 3abe3neyents md
Memooy epynoeoeo ypaxye8aHHs apeyMeHmis, AKull 003601uU8 nooyoyeamu adeK8amHi NpOoSHO3HI Mooei
CHOJICUBAHHSL  eHepeopecypcié Yy cucmemi eHnepzemuunozo banaucy Yxpainu. [ocnioosceno ma
CNPOCHO3068AHO CYEHAPII CHONCUBANHHSL VISl 3A2ANIOM NO YKpaiHi.

Kniouoei cnosa: eHepro3depexxeHHs, eHeproe()eKTHBHICTh, eHEprodallaHC, EHEPreTHYHA CTATHCTHKA.
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