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FORECASTING THE MAIN CHARACTERISTICS
OF CROP INSURANCE MARKET

ABSTRACT. This article is devoted to the estimation of the forecasted volumes
of crops, corps capacities and sown area of crops in the insurance case. The
forecasted values of crops capacities in Kyiv region for 2015 calculated by
correlation and regression analysis and the method of statistical dependency
equations.

It is proved the expediency of applying modeling techniques to determine the
volume, value of expected crop and the amount of insurance in the insurance
case.

KEYWORDS: insurance, crops, crops capacities, cultivated area, forecasted
values, regression analysis, a method of statistical dependency equations.

AHOTALIA. Cmamms npucesiyeHa 8U3Ha4YeHHIO OYiKysaHuUx obcsigie 8poxaro,
8poxxaliHocmi ma roci8HOI Miowi CifbCbKO20Cn00apChbKUX Kynabmyp rnpu Ha-
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cmaHHi cmpaxoeo2o eunadky. Po3paxoeaHO Mpo2HO3HI 3Ha4YeHHs1 8poXalHOC-
mi cirlbCbko20ocrnodapcbKux Kysrbmyp no patoHam Kuiecbkoi obnacmi Ha 2015
pik Memodom KopersauiliHo-peapeciliHoeo aHasnisy ma MemodoM cmamucmud-
HUX pieHsIHb 3anexHocmedl. [JogedeHo OouinbHiCmb 3acmocyeaHHs1 memodie
moOdeso8aHHs 05151 su3Ha4YeHHs1 obcsieig, 8apmocmi O4YiKyeaHO20 8POXKarto Cirlb-
CbK020Cr00apChbKUX Kynbmyp i po3Mipy cmpaxogoeo ei0wkodyeaHHs1 8 pasi
HacmaHHs1 cmpaxogo20 8unadky.

KJ/TKOHYOBI CJ/TOBA: cmpaxygaHHS, CirnbCbKo20crno0apchKi Kynbmypu, spoxad-
Hicmb, rocieHa rnowa, MpPoeHO3Hi 3Ha4YeHHsl, peapecitHull aHania, mMmemod
cmamucmuyYHUX PieHsIHb 3anexHocmed.

AHHOTAUUA. Cmambsi nocesujeHa ornpedesnieHuro oxudaembix 06bemos
ypoxasi, ypoxaliHocmu u nocesHol nnowadu cefbCKOX03AUCMBeHHbIX Kyilb-
myp fpu HacmymnieHuUU cmpaxoeozo cry4as. PaccyumaHo rpoeHO3Hbie 3Ha-
YeHUs1 ypoxxaliHoCMU CeflbCKOX03[UCMBEeHHbIX Kyribmyp no patoHam Kuesckol
obnacmu Ha 2015 200 Mmemodom KoppersiyUOHHO-PeapeCccUOHHO20 aHanu3a u
memodoM cmamucmuy4ecKux ypasHeHul 3asucumocmedl. [JokazaHa yenecoo-
bpa3Hocmb rnpumeHeHUsi Memodoe MoodesnuposaHusi Onsi onpedesieHusi obbe-
MO8, CmOoUMOCMU 0XUOGaeMO20 ypoxKasi CeJIbCKOX035IUCMBEHHbIX Ky/ibmyp U pa-
3Mepa cmpaxo8020 803MELUEHUST 8 ClTydae HacmyrieHUsi Cmpaxoeoao Cily4qasi.

K/TIOYEBBIE CJIOBA: cmpaxosaHue, CeflbCKOX03AUCMEEeHHbIE Kyrbmypbl,
ypoxaliHocmb, nocesHasi nnowadb, MPO2HO3HbIE 3HAYEHUs, Pe2pPeCCUOHHbIU
aHanu3, Memod cmamucmuy4ecKux ypasHeHul 3agucumocmed.

Formulation of the problem. In terms of building a market
economy a significant role plays insurance coverage of agribusinesses
for stabilization of their economic development. The use of rational
and acceptable for the manufacturer approaches to crop insurance
needs scientific evidence in identifying the ways of development for
this type of insurance [5, 6].

Gaining importance gets the development of new theoretical and
methodological approaches and methods for forming methodology for
assessing the expected yield, determining the actual amount of
damages and destruction to crops as a result of the insured event
(frost, hail, flood, etc.). In other words, when there is damage or loss
of crop due to events that have signs of contingency [1, 4].

Increasing efficiency in agriculture and providing protection of
economic interests for the internal agricultural producers of all
ownership types calls for the revision of mechanism for risk
management in the agricultural sector of Ukraine.

Analysis of recent research. In the works of Ukrainian and
foreign scientists such as: O. Balatskiy, 1. Bystryakov, V. Borisova,
P. Borschevsky ,V. Vitlinsky A. Danilenko, A. Disyaka, S. Doro-
guntsov, I. Hubenko, V. Krestyaninova, R. Mikhailov, S. Nakonechny,
L. Nowakowsky, O. Oliynyk, P. Sabluk, N. Siletska, M. Reimers,
V. Trehobchuk, A. Sholoyko, V. Yakubovich and others, — highlighted
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features of agricultural insurance, revealed disadvantages of this type
of insurance in Ukraine and indicated the main directions for
overcoming these barriers.

Presenting main material. The purpose of the article is to
estimate the forecasted volume of crop, yields and cultivated area for
basic grains and oilseeds. Research methods based on general
scientific and fundamental economic theory provisions as well, as
statistical science. The methods of generalization and systematization,
grouping, averages, statistical analysis of dynamics, variation,
forecasting methods, graphical and tabular methods were used in this
work. The above mentioned, made it possible to assess the actual
volume of crop and its destruction in the insurance case [1, 4].

Based on the inertia properties of the crops market key
characteristics throughout its life cycle, there offered hypothesis about
their future development. The inertia characteristics of crop insurance
market is shown, on one hand, as the inertia of interrelations, that is,
maintaining the main features of their formation mechanism
(correlation of projected variable on a complex of variables); on the
other hand, as a lag in the development process of the operation, that
is, some degree of keeping the nature quantitative indicators on the
agricultural insurance market functioning dueing relatively long,
chronological periods [3].

The inertia in the first case, allows to use for the forecasting a
model that describe the dependence of indicators of crop insurance
market functioning; while the inertia, in the second case, allows the
extrapolation of trends, treating them as a starting point for
forecasting and appropriate further processing [2].

Forecasting the main characteristics of crop insurance market is
divided into several stages: the first step is to gather statistics on the
main characteristics of agricultural insurance market functioning; the
second step is to detect trends in the main characteristics of the
agricultural crops insurance market; the third stage is considering
different mathematical functions that describe the processes
occurring in the crops insurance market and made selection of
features that most optimally characterize the development of the
phenomenon.

Figure 1 shows the basic dynamics of the grains and oilseeds
yield in Ukraine in 2005—2014. The smallest yield of the major
grains and oilseeds recorded in 2007 (23.4 quintal / ha), and the
highest — in 2014 (40.1 quintal / ha). This, accordingly, depended
on weather, economic and other conditions that significantly affect
crop yields.
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Fig. 1. Crop capacity of the major grains and oilseeds
in Ukraine in 2005—2014, quintal / ha.

Data source: build by the author according to official statistics data [7, 8]

Figure 2 presents time series of the major grains and oilseeds
cultivated areas in Ukraine in 2005—2014.
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Fig. 2. Major grains and oilseeds cultivated areas
in Ukraine in 2005-2014, thsnd. ha

Data source: build by the author according to official statistics data [7, 8]

Analysis results reveal the least amount of acreage occurred in
2012, also this period characterizes by the lowest gross harvest.

The need for forecasting the volumes of future yields, average crop
capacity, crops cultivated areas proved in the system of setting the
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levels of insurance coverage. There are cases when the average yield
on the areas of risk that are used during installation and adjustment of
insurance rate and insurance coverage, experiences significant
fluctuations and correlation between the average value for the area
and the corresponding indicators for individual districts within the
area is extremely weak.

Dynamics of corps capacity for major grains and oilseeds in
Ukraine for 2005—2014, as well as theoretical and forecasted value
(determined by regression analysis) for 2015 and its confidence
interval shown in Fig. 3.
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Fig.3. Dynamics of actual and theoretical level of corps capacity
for the major grains and oilseeds in Ukraine in 2005—2014
and forecasted values, determined by regression analysis method for 2015

Data source: build by the author according to official statistics data [7, 8]

The results of the calculations made for forecasting corps capacity
of major grains and oilseeds in Ukraine by regression equations trend
method we supplement b by using the method of statistical dependency
equations. Obtained forecasted values of average corps capacities for
the major grains and oilseeds in Ukraine can be used to analyse
individual statistics data of a certain insurance company (Figure 4).

Methodological principles of forecasting by the use of regression
analysis as well, as statistical dependency equations performed for
output data of interval (moment) time series of the investigated
phenomenon. The tendency of development (trend) is determined for
this phenomenon.
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Fig. 4. Actual and forecasted values of corps capacities,
cultivated area and gross harvest of the major grains and oilseeds
in Ukraine in 2005—2014 and forecasted values, determined
by the method of regressive analysis for 2015

Data source: build by the author according to official statistics data [7, 8]

Applying the method of statistical dependency equations one can
solve thwe following tasks for statistical analysis of the phenomena
and processes relationship:

— identification of the main development direction;

— grounding of economic phenomena forecasted levels.

The method of statistical dependency equations allows for
reasonable scientific study of general trends and forecasting the
dynamics of phenomena and processes based on a small number of
equations for the series. The calculated for 2015 forecasted values of
the corps capacities for the major grains and oilseeds in Ukraine
shown in Fig. 5.

Approximation error by the method of regression equations of the
trend makes 8.1 %, and by the method of statistical dependencies
equations — 8.6 %. It indicates a reliable choice of regression
equations, since approximation error is less than 15 %.

Calculations showed that in eighteen districts of Kyiv region
forecasted values for crop capacities by trend extrapolation are lower
than by forecasted values of gross harvest and cultivated area relation.
In other areas, forecasted values of the crops capacities by
extrapolation of the trend are more than the forecasted values of gross
harvest and cultivated area relation. A similar situation observed in
Kiev region as a whole [2].

48



—— Y theoretical

- o\

+/ \'ymin

42 A / R

37 / 2\ [/ . - Yo

32 A 0

A= __& - Y actual value

17 ‘ : . . ‘ ‘ ‘ ‘ ‘ ‘ ‘
20052006 2007 2008 2009 2010 2011 2012 2013 2014 2015

-y forecasted

Fig. 5. Dynamics of actual and theoretical corps capacity level
for the major grains and oilseeds in Ukraine in 2005—2014
and forecasted data made by statistical dependency equations for 2015

Data source: build by the author according to official statistics data [7, 8]

There is reason to consider that the forecasted values obtained by
dividing forecasted values of gross harvest and cultivated area
compared to trend extrapolation of that most important indicator of
the crops insurance market is more accurate due to the fact that it
takes into account fluctuations elements. Overall, the forecast for crop
capacities in Ukraine for 2015 can be considered realistic and
appropriate for the purposes of statistical analysis. The forecasted data
are recommended for comparisons with the actual ones.

Conclusion. Proved the expediency of applying modelling
techniques to determine the volume, value of expected crops harvest
and the amount of insurance coverage in the insurance case. Adequate
models building for the corps capacities based on effective monitoring
system. According to internal and international experience, an
insurance company should provide it for quantitative assessment and
valuation the risks in order to supply a balanced insurance portfolio, to
improve its reliability and financial stability, create favorable
conditions for the development in agricultural sector, and protect the
property interests of agricultural enterprises of all property types.
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IHTETPAJIbHA CTOXACTUYHA HEJIIHIMHA MO/JIEJIb
JUHAMIKH IHHOBANINMHOI EKOHOMIKH

AHOTALIA. Ha 6a3i cyqacHux memodis, moderned, iHghopmauiliHux ma iHHoea-
uitiHux mexHornoaiti po3pobrieHo i OoCniOXXeHO iHmeeposaHy CmMoxacmuyHy
HeniHiliHy modesib mexHo2eHHUX 06’ekmie i npouecie, npudamHy 071 yMo8 Cu-
cmeMHux Kpu3. Y pobomi po3sansstHymo acriekmu iHmeepauii 6azambox coep i
cekmopig OisiflbHOCMI Cy4YacHUX CKadHUX cucmem, siki ¢hyHKUIOHytomb i po3-
8UBAKOMLCS 8 CyHaCHUX yMosax HeniHiliHocmi, HecmabiribHocmi i Kpu3.

KJ/TKOYOBI CJIOBA: inmeepanbHa, cmoxacmuyHa, iHHogauiliHa, OuHamika, Mo-
Oernb, HeniHilHa, HecmabirnbHa, Kpu3u.
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