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SOCIAL-GEOGRAPHIC APPROACHES TO APPLICATION
OF ECONOMIC-MATHEMATICAL MODELING IN PREDICTING THE PLACE
OF UKRAINIAN FARMING ECONOMIES IN FOOD MARKET COMMO  DITIZATION

Social-geographic analysis of farmery with applmatof economic-mathematical modeling allowed foediction of farm-
ing economies’ role in food market commoditizatidine equation of potential demand was suggesteilahconsumption and its
recommended rates with respect to meat and medugi) milk and milk products, eggs, fish and fsbducts, bread and cereal
products, potatoes, vegetables, fruits and bereteswere compared. Cartographic model of Ukraigiamestic food market's po-
tential capacity (within good-money relations) wiesveloped. The low level of purchasing power, esigcn rural population,
makes a high percentage of foodstuffs be beyonddloels-money relations. In rural areas, they (isieki of farmers) produce and
consume a significant portion of foodstuffs thatagred the goods-money relations, or such foodsti® given to them by the
relatives. We regard that in the process of assasisof the capacity of domestic food market, #fiare of products should also be
taken into account. The assessment also necessitaisideration of the number of urban and rurglfatgion in Ukrainian regions;
manufacturing of certain types of agricultural protion; needs in this or that type of product asspribed by minimal and rational
consumption rates. When predicting, with the useafnomic-mathematical modeling, the places of iflagneconomies in com-
moditization of food market, it is reasonable tplgghe parameters of time series of the numbéarmfiing economies and the areas
of lands used by them with consideration of theadlyits of population number and the level of itspidation) self-provision with
agricultural production. Application of predictilieear models shows that the share of productionufeetured by farming econo-
mies will be most essential before 2020 on the ptaok potatoes and vegetables (reaching 15 %). ilzetfe predicted double in-
crease in animal production, its share will stapednsignificant (3-5 %).

Keywords:farming economies, economic-mathematical modeliogd market of Ukraine, equation of potential dacha
prediction of farming economies’ place in commadiition of food market.

Banepiii  Pyoenxo, Bacunv I'pucopkie, Mupocnas 3aauyk, Ceamocnaeé Iwenko. CYCII/IBHO-I'EOT'PA®IYHI
IIxXoau 3ACTOCYBAHHA EKOHOMIKO-MATEMATHYHOI'O MOJAEJTIOBAHHA ITPU ITPOTHO3YBAHHI MICLA
®EPMEPCHKHX I'OCIIOJAPCTB Y HAITOBHEHHI PHHKY ITPOJOBOJIbCTBA YKPAIHH

Ha ocHOBI cycminbpHO-TeorpaitHOTO aHaNi3y pO3BHTKY (epMepCcTBa 3a JOIOMOTOI0 €KOHOMIKO-MAaTEMaTHYHOTO MOJEIIO-
BaHHS 3IHCHEHO NPOTHO3YBAHHS POl (hepMepChKUX TOCHOAAPCTB y HAIIOBHEHHI €MHOCTEH PHHKY MPOJOBOJILCTBA. 3alIPOIIOHOBAHO
PIiBHSHHS TOTCHLIHHOTO NONUTY. 3AiHCHEHO MOPIBHIHHSA MK (QaKTHYHUM CHOKHBAHHIM Ta PEKOMEHIOBAHOK HOPMOIO CIIO’KMBAHHS
M'sica i M’ SICOTIPOTYKTIB, MOJIOKA 1 MOJIOKOIPOIYKTIB, SI€Ib, PUOU 1 pHOOIIPOAYKTIB, Xi0a i XIi60NpPOaYKTiB, KapTOILIi, OBOYIB, ILIO-
1B Ta sIrij Toro. YKiaaeHo kaprorpadiuHy Mojeb HOTEHI[IHHOT €MHOCT] BHYTPIIIHBOTO MPOAOBOJIBLYOr0 PHHKY YKpaiHu (B MexKax
TOBApHO-TPOIIOBHX BiJHOCHH).

Kniouogi cnosa: GpepMepchki rocnonapcTsa, €eKOHOMIKO-MaTeMaTHYHEe MOJCIIOBAHHS, PUHOK HPOJIOBOJIBLCTBA YKpaiHH, piB-
HSHHS TIOTCHLIHHOTrO NONUTY, NPOTHO3 Micls (epMEPCHKUX FOCIOAAPCTB y HATIOBHEHHI PHHKY MPOJOBOJIBCTBA.

Banepuii  Pyoenxo, Bacunux Ipucopxue, Mupocnas 3asuyk, Ceamocnae Hwenxo. OBHIECTBEHHO-
T'EOI'PA®HYECKHE 110/1X0/1bl IPUMEHEHHA 3KOHOMHUKO-MATEMATHYECKOI' O MOAEJTHPOBAHHA IIPH
IIPOTHO3HPOBAHHH MECTA ®EPMEPCKHX XO3AHCTB B HAITOJJHEHHH ITPOJOBOJIbCTBEHHOI'O PHIHKA
YKPAUHBI

Ha ocHOBaHHMHU 001IeCTBEHHO-TEOTpaPHUECKOTO aHAIN3a Pa3BUTHUS (hepMepCTBa IPU TOMOIIH SKOHOMHUKO-MAaTeMaTHIEeCKOTO
MOJICTTUPOBAHUS OCYIECTBICHHO MPOTHO3UPOBAHUE POJIH (EPMEPCKUX Xa3sHCTB B HAMOJIHEHWH €MKOCTESH IPOIOBOJILCTBEHHOIO
poitka. [IpeaoxkeHo ypaBHEHHE OTEHIHATIBHOTO cripoca. OCyIECTBICHO CpaBHEHHE MEXKY (HaKTHUECKUM MOTPEOICHHEM U PEKO-
MEHAyeMHMbI HOPMaMH [OTPEOICHUS MsICa U MSICONIPOAYKTOB, MOJIOKa U MOJIOKOIIPOYKTOB, SIULI, PHIOBI M PHIOONPOIYKTOB, XJ1eba 1
XJ1e00MPOAYKTOB, KapTOILIKH, OBOLIEH, I10J0B 1 siro. CocTaBiieHO KapTorpaduueckyio MOAENb OTEHIHAIBHONW €MKOCTH BHYTPCH-
HOT'O MPOJIOBOJILCTBEHHOTO PHIHKA YKKPauHbI ( B IPeeaX TOBAPHO-ACHEKHBIX OTHOLICHH).

Knrwuesvie cnoea: dhepmvepckue X03sCTBA, IKOHOMHKO-MAaTEMAaTHYCCKas MOJCIUPOBAHUE, MPOJOBOIBCTBCHHBIA PHIHOK
YKpauHbl, ypaBHEHUE TOTCHIUAIBFHOTO CIIPOCA, IIPOTHO3 MECTa (PePMEPCKHUX XO3SUCTB B HAIMOIHEHUH MTPOJIOBOJIBCTBEHHOTO PHIHKA.
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Introduction. Formation of food market is a stra- farming mode does not only presuppose determination
tegic task of the agrarian sector of national econaand general trends of its development and allocatiosirujle
the state agrarian policy should thus choose thgeafa  economies or their combinations to help providerter
realization of economic reforms, predict the santbf tional needs of regional population in major typss
multiple problems within the formation of marketae agricultural products, but also the products’ manotur-
tions and consider both world experience and ecamom ing in a volume that exceeds domestic needs. This i

disposition of Ukraine. Major specificity of therfoa- precisely why the prediction of the role of farming
tion of agrarian market relations lies in direcpdad- economies in commoditization of food market is an e

ence of agricultural production upon market cowdis sentially up-to-date task.

while the food market is the most socially vulndeab To predict the share of farming economies in the

with its functioning, on the one hand, being dilecbn- market of food we suggest the equality of poterdid

nected with the social standard of living and pasihg mand as follows:

power, and, on the other, with cost of productiom a

pricing policy. Y, =((1-k,)OP, + (1~ k)OR)ON,, i= 1,5, j= min,r @)
Commoditization of Ukrainian food market directly '

depends on the efficiency of functioning of agriacal

product manufacturers, among which the role of fagm where ¥ is potential needs intype of agricultural
economies is dynamically growing. product;

Goals. The present study aimed at social- K;
geographic analysis of Ukrainian food market foiioat "’ stand for coefficients of urban and rural
and, with the use of predictive decomposition msdat population’s self-supportability with agriculturgirod-
disclosure of farming economies’ role in its (foothr- ucts;
ket) commoditization. P

P
i -
Literature and Sources Review Thorough analy- »* "¢ are the numbers of urban and rural popula

sis of Ukrainian market of agricultural productiand ) )
food with respect to assessment of food marketagpa N i J=min,r
and population’s purchasing power is found in thoeks

by P. SablukQ. Shpychak, Yu. Lutsenko, V. Zhuk, V.
Boyko; specificities of functioning of sectoral ame-
gional markets were disclosed in the works by GaBa
banov, Ya. Oliynyk, P. Sukhyy, etc.

Methods. The agrarian market bases on the market
of agricultural products and food which is consatkto
be a system of forms of territorial concentratidrinter-
connected agricultural sectors, food industry, feoul
public catering trade, and the market infrastruetdrhe
problem of population’s provision with food doestno
only depend on people’s physiological needs, ksd ah
the level of their purchasing power. That is, thed-
stuffs needs shall be solely realized if the pojutahas
sufficient money to buy them. In its totality, @rins the
so called capacity of the market.

The normative capacity of domestic food market is
defined as a sum of products of the consumption ot
certain (nth) type of food, the average customéarepof
this type of food, and the average annual numbeesif
dent population:

tion;

is the consumption rate for cor-
responding type of agricultural product per 1 indiaal
as provided by minimal and rational standards.

Thus, the potential demand is understood as the
volume of this or that type of agricultural produetder
goods-money relations with consideration of the- pre
scribed level of provision with minimal and ratibna
standards of consumption. That is, it is a certgiantity
of agricultural production which would be purchassd
population of a certain region.

Results The market of agricultural production and
its derived products is formed by the subjects afkat
relations represented by private enterprises ofilfjam
type, inclusive of farming economies, collectivetezn
prises and those within the system of procurenstat;
age, processing and realization.

Calculations that proceed from rational and minimal
standards of consumption of major foodstuffs thainf
the consumer goods basket seems to be the mogeddap
method to assess the food market capacity. Anrual ¢
sumption rates per individual and the total numbgr
population serve to be the basis for such cal@anati
FMC = Z (CRn~CPn)+H The values of the major foodstuffs annual consuompti

= (1), rates allow for comparisons between the recommended
consumption rates and the major foodstuffs’ actwal-

where FMC is the capacity of domestic food Sumption.

market, UAH: Traditionally in Ukraine, the actual consumption of
CRn — consumption rate of the nth type of food per bread, cereal products and potatoes exceeds thenvec
individual, kg; mended consumption rates. On the contrary, theakctu

CPn — customer price of the nth type of food, UAH; consumption of milk and milk products, meat and mea
H — average annual number of legal population, Products, fruits and berries, vegetables and goisds

people; significantly lower than it is recommended by thens
n — type of food resources that form the capazfity ~dards ( Table 1). Analyzing the dynamics of consump
domestic food market:; tion, we can not but note the decrease in consompti
¢ — humber of types of food resources that form the per individual of milk and milk prOdUCtS, fruits cuber-
capacity of domestic food market [4, p.27]. ries, as well as some increase in consumption gé,eg

Optimization of geospatial and sectoral structafes ~ fish and fish products, vegetables and gourds.
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Table 1

Foodstuffs’ actual consumption and its recommendedes [4 ]

D c Actual consumption of major food- Difference between actual consumption
Major 29 stuffs, kg/individual and recommended consumption rate,
products g g— § kg/individual
% 2 % o w0 o 0 o ™ o w0 o 0 o ™
°cs |& |8 |8 |8 |8 |8 S | & S S S S
x [&] — — [qV} N [qV} [qV} i i N N N N
Meat and 83 68 39 33 39| 52 56,14 -1b -44 -50 -44 -31 -32,9
meat
products
Milk and 380 373| 245 199 226 205 2209 -7 -135  -181  -154 5-17-159,1
milk
products
Eggs, pieces 290 272 171 166 288 290 3p9 |18 11924 { -52 0 +19
Fish and fish| 20 18 4 8 14| 37 14,6 -2 -16 -12 -6 +1f7 5,4
products
Bread and 101 141| 124/ 125 124 111 108}4 +40 +23 +24 +23 410 6,6 +
cereal
products
Potatoes 124 131 124 135 136 1p9 13b4 |+7 0 +11 +12+5 +11,4
Vegetables | 161 103| 97| 102 120 144 633 -58 -64 -59 -41 -7, 3+2
and gourds
Fruits and 90 47 33 29 37 14| 56,3 -48 -57 -61 -58 -76 -33,7
berries
Sugar 38 50 32 37 38 37 370 +12 -6 -1 0 1 -0,9

According to consumer goods basket, the minimal kg, potatoes — 124 kg, vegetables and gourds —k@61

consumption rates per individual are as followdapmes
— 99 kg, vegetables — 105 kg, fruits — 66 kg, nailid
milk products — 331 kg, meat, all sorts — 50,3 lkgef —
20,0; pork — 14,1 kg, and poultry meat — 14,9 kgygs —
223,6 pieces; fish and fish products — 12 kg. Thede
ues are less than the rational consumption ratesewnh

fruits and berries —90 kg [ 4 ].
The minimum subsistence
UAH1176,00 (UAH1032,00 children before 6;
UAH1286,00 children between 6 and 18,
UAH1218,00 — employable people, UAH949,00 — dis-
abled people). The share of Ukrainian populatidatd

level in 2013 was

meat and meat products should amount to 83 kg, milkrequirement expenses still stay at a level of 5%t

and milk products — 380 kg, eggs — 290 pieces, disth
fish products — 20 kg, bread and cereal produci®+

of the family budget (see Table 2).

Table 2
Consumer goods basket (foodstuffs)[2, 4, 5]
2005 2010 2013
Parameter UAH/ Structure, % UAH/ Structure, % UAH/ Structure,%
individual individual individual
Meat and meat products 639,9 24,6 15344 23,0 1538, 21,0
Milk and milk products 298,6 11,5 887,8 13,3 974,1 13,3
Eggs 92,7 3,6 213,9 3,2 293,0 4,0
Fish and fish products 146,9 5,7 292,7 4.4 329,6 5 4
Bread and cereal 415,2 16,0 969,8 14,5 1098,6 15,0
products
Potatoes 190,2 7,3 567,6 8,5 607,9 8,3
Vegetables and gourdsg 356,6 13,7 977,3 14,6 1084,0 14,8
Fruits, berries, grape 135,4 5,2 4547 6,8 505,4 9 6,
Sugar, confectionery 2449 9,4 626,4 9,4 688,5 9,4
Vegetable oil 77,7 3,0 159,5 2,4 205,1 3,8
Product’'s share 56,6 - 51,4 - 53,5 -
in the aggregate cost, %
Yearly total 2598 100 6684 100 7324 100
per individual
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It should be noted that such share should not eixcee portion of foodstuffs that escaped the goods-maekyr

1/3 of the minimum subsistence level, and it isdhess
to say that it is under 15% in advanced countridse
majority of the expenses fall to purchase of meat a
meat products, potatoes, bread and cereal produiks,
and milk products. It is widely acknowledged thhag t
population’s low purchasing power preconditionshhig
risks of domestic market's exposure to fluctuatiams
foodstuff prices, which predetermines the elastiaf
links between the needs and agricultural producepr
The low level of purchasing power, especially in ru
ral population, makes a high percentage of footstud
beyond the goods-money relations. In rural ardaesy t
(inclusive of farmers) produce and consume a Siganit

tions, or such foodstuffs were given to them byrila-
tives. It is especially the matter with eggs — 7@ta-
toes — 84, vegetables — 49, milk — 41, meat — 3dys
and berries — 33,7%. We regard that in the prooéss
assessment of the capacity of domestic food matthist,
share of products should also be taken into acc@umt
the average, such segment of food consumptiontfgrwi
4% in urban population and 35% in rural (TableT)e
assessment also necessitates consideration ofithieem
of urban and rural population in Ukrainian regions;
manufacturing of certain types of agricultural prod
tion; needs in this or that type of product as guiesd
by minimal and rational consumption rates.

Table 3

The share of foodstuffs that stay beyond the gooalsaey relations (%) [4]

Urban households Rural households
Bread and cereal products 0,0 1,8
Fish and fish products 0,4 15
Eggs 5,3 70,4
Vegetable oil 0,0 0,2
Sugar 1,7 5,6
Meat and meat products 2,2 34,5
Milk and milk products 1,4 41,2
Fruits, berries, nuts, grape 5,3 33,7
Potatoes 17,2 83,7
Vegetables and gourds 9,2 49,2

Production of bread and cereal products in Ukraine thousand tons, rational standard — 8214,9 thousarsd

completely covers the population’s needs withinhbot
minimal and rational consumption standards. The vol
umes of cereal cropping in the majority of Ukramia
regions are sufficient for even surplus productioi
bread and cereal products, save for Zakarpattenadv
Frankivsk, Chernivtsi administrative regions anc th
City of Kyiv. Consumption of potatoes stays to @ajr
extent beyond the goods-money relations. With abnsi
eration of minimal consumption rates and as prbedri
by the standards of the consumer goods baskegnagi
production of potatoes is to some extent insuffitie
highly urbanized Donetsk and Dnipropetrovsk adminis
trative regions. On condition that rational constiomp
rates are provided, said regions shall be addeld tivi
Zaporizhzhia, Lugansk and Kharkiv administrative re
gions. On the whole, the capacity of domestic gsurd
market covers the population’s minimal and rational
needs, save for highly urbanized regions wherevite
umes of production do not provide even for the madi
standards of consumer goods basket. It is especral
matter with the City of Kyiv and the Kyiv, Donetsid
Lugansk regions. If rational standards of consuompti
are regarded, the situation with the provision efieta-
bles and gourds within the domestic market alsgssta
be unsatisfactory in Dinpropetrovsk, Zaporizhzhia,
Ivano-Frankivsk, Sumy and Kharkiv administrative re
gions. Much more complicated is the situation ie th
domestic market of animal products (map 1).

The difference between the production of milk and
milk products and their minimal need amounts to628

10

The minimal standard of consumer goods basketds pr
vided by the goods’ domestic production only in the
Vinnytsia, Volyn, Poltava, Khmelnytskyy and Cheiimig
administrative regions. Though the capacity of -
ket of milk is significant, there exist multiple gilems
with cattle breeding. The capacity of meat market-
filled, too. At the same time, the effect of popida’s
purchasing power is the most sensitive on this etark
and high prices often make people substitute that ifoe
the other products. The difference between theahctu
production of meat and its minimal standards of-con
sumption in Ukraine makes 739,1 thousand tons and i
represented by a minus quantity in all regions dave
the Volyn Region (+17,6 thousand tons) and the
Autonomous Republic of Crimea (+6,2 thousand tons).
As to rational standards of consumption, the diffee
makes 2049,3 thousand tons and is representechiy a
nus quantity in all Ukrainian regions. The meat kats

of the Donetsk region, the City of Kyiv and the Kyi
Region, as well as those of Kharkiv, Odesa, Lugknds
Lviv, Dnipropetrovsk and Zaporizhia regions are the
most unfilled internal markets. The market of eggs
rather balanced since their actual production eksee
minimal standards and lies within the levels ofysmn

of rational standards of consumption. The minin@at-c
sumption rates are provided by the internal redipna-
duction in all Ukrainian regions, while there isskight
gap with respect to rational standards in the Liiwj-
propetrovsk, Volyn, Cumy and Chernigiv regions [2].
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Map 1. Potential capacity of domestic food markeithin goods-money relations)
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Their most important role is played by farming commoditize the meat market of Ukraine to the amoun
economies in commoditization of the market of pmtat  of only 2,8% of minimal and 1,9% - rational stardtaof
where they give 10% with respect to minimal consumption. Itis in the Lviv (31,9% and 18,7%jvri
consumption rates and 7,9% - rational. In someoreggi  (7,1% and 4,5%), and Khmelnytskyy (6,5% and 3,8%)
the farmers’ croppage sufficiently provides for bot administrative regions where the farmers commaglitiz
nominal and rational standards (with consideratidn  meat markets most largely. The market of milk is
goods-money relations), as it is the case in thedpel commoditized by farming economies to the amounts of
Region (167,3% and 140% correspondingly). The 1,2% and 1% correspondingly (over 5% in the Cheavnig
farmers’ commoditization of regional market of gots and Khmelnytskyy regions); market of eggs — 0,7% an
dominates in the Khmelnytskyy Region (81,7% and 0,5 % (farming economies in Lviv and Zhytomyr raggo
63,9%), and Chernivtsi Region (50% and 40,4%), evhil take the lead with over 5%).
it forms the 1/3 of the market in the Zhytomyr Reyi The trends in the development of farmery in
and is of weighty share (over 10%) in the Volyn, Ukraine, and the potential demand for some types of
Zakarpattia and Kherson regions. In 2013, the fasme agricultural production served to be the basis for
filled 8,2% of the minimal consumption rates in the predictive calculations of the share of farming
market of vegetables, and 5,3% of the rationaldzteds. economies in commoditization of Ukrainian market of
With that, the farming economies of the KhersoniBeg food.
produce nearly 135% of regional needs according to Having applied the predictive trend equations of
minimal consumption rates and 90,9% with respect to decomposition models (2) that follow levelling @ié
rational standards. Substantial is also the rolethef series of quantity of farming economies, areasaofi§
Mykolayiv Region where they cover 24,5% and 16,3% used by them, and the potential demand, we have
correspondingly. predicted the share of farming economies that would

Much more less is the share of farming economiescommoditize the food market with certain types hit
in filling the markets with meat production. Farmer production (Table 4).

Y,"" =106,4848042 0,0022286 + 0,0000083-  0,00002Q'
Y," = -222,4386689+0,000638 + 0,0000069+  0,000046
Y,"" =3,1845208- 0,000654K, + 0,0000026+  0,00000f
Y,"" =-0,2478273 0,000095% + 0,0000005+ 0,00000Q
Y,"" = ~10,0675903- 0,0000608, + 0,0000006+ 0,000004
Y, =114,0088218 0,0018188 + 0,00000%3-  0,00002¢
Y, =70,4063238- 0,002038%,+ 0,00000%G- 0,000000
Y, =13,9659810- 0,000498, + 0,000003%§+  0,000000(

Y, =-1,9630272- 0,000051H, + 0,0000004+ 0,000000;
Y, =-6,3175420- 0,000024K, + 0,0000004+ 0,000000(

where Y i=15,j=miny _ ghare of farmers supplying the market vidgroduct according to minimal or ra-
tional consumption rates;

X1 _ number of farmers;

X, — land areas owned by farmers;

X5 potential demand for corresponding type of adiical production.
Table 4
The share of farming economies commaoditizing therdikian food market, % (within the goods-money réians)

Potatoes,, Vegetables Meat ., Milk Eggs .,

£ &3 £ &L £ 5§ 3 £ &3 £ s 3

E Y = O EY = O S = O E Y = O EQ = O

2% |Ss |28 |23 |2% |Sw |28 |23 |25 |°=

£ |¥s5 |87 |f5 |87 |¥5 |87 |5 |8 |¥58
1995 0,8 0,7 0,7 0,1 0,4 0,2 0,4 0,3 0,2 0,18
2000 2,8 2,6 2,5 0,3 0,6 0,4 0,6 0,5 0,2 0,2
2005 4,3 3,4 8,4 0,6 1,2 0,7 0,9 0,8 0,5 0,4
2010 5,7 4,6 5,7 3,7 2,1 1,4 0,9 0,7 1,3 1,0
2013 9,9 7,9 8,2 5,3 2,8 1,9 1,2 1,0 0,7 0,p

Prediction

2017 11,7 9,3 12,1 5,6 3,2 2,2 1,3 1,2 0,9 0,6
2020 14,5 11,5 14,5 7,1 4,0 2,7 1,8 1,5 1,0 0,7
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Discussion Suggested prediction is optimistic since population number and the level of its (populatisalf-
it takes into account the trends of increasing remuf provision with agricultural production.
farming economies as well as the increasing aréas o 2. Application of predictive linear models shows
lands used by them. Firstly, said trends may chavitie that the share of production manufactured by fagmin

time; secondly, there exists a number of exteraetiors economies will be most essential before 2020 on the

that may significantly affect the place of farming market of potatoes and vegetables (reaching 19%%).

economies in commoditization of food market. spite the predicted double increase in animal prtol,
Conclusions.1. When predicting, with the use of its share will stay to be insignificant (3-5 %).

economic-mathematical modeling, the places of fagmi 3. Efforts, inclusive of those by the state, shdugd

economies in commoditization of food market, irés- directed towards stimulation of development in feagn

sonable to apply the parameters of time serieshef t economies of this or that line of production adyivide-
number of farming economies and the areas of landspending upon regional specificities of food markat
used by them with consideration of the dynamics of mation).
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