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BigHocunwn, noB's13aHi 3 0OMiHOM, BUHHUKAIOTH Y MPOIIEC] KYIMBII-IIPOJAXy Pe3yJIbTaTiB TisIILHOCTI
T ITPUEMCTBAMH, JOMOTOCITOAAPCTBAMH, TOPTOBEIFHIMH OpTraHi3aIisiMH, AepKaBoio. BoHN Takox mmi-
PO3AUIAIOTHCS Ha JBa BUAM: MOB'13aHl 3 BUPOOHULITBOM (0OMiH 3aco0amMy BUPOOHHUIITBA, TEXHOJIOTISIMH,
TPYIOBUMH HaBUYIKAMH TOIIO); BHHUKAIOTH y MPOIIECi PyXy Pe3yJbTaTiB Ipalli, iX 0OMiHY 3 METOIO 3a-
JIOBOJICHHS TIEBHHUX MOTPED.

BinHocunM y cdepi ClIOKMBaHHSA BUHUKAIOTh MK BUPOOHHMKAMH TOBapiB 1 MOCIYT, MOCEPEIHHULIb-
KHUMH OPTaHi3aIlisIMA Ta KiHIIEBUMH CITOKMBaYaMu. BOHU pO3MOAULIOTECSA Ha JIBI TPYITH: YacTHHA 0e3-
MTOCEPEIHRO HAJICKHUTHh 10 chepru BHPOOHMITBA (MPOMYKTHBHE CIIOKHWBAaHHS), YacTHHA BimoOpaxkae
Ti BI/IHOCHHH, IO BUHUKAIOTH 3 MPUBOJIY CIIOKMBAHHS MaTepiallbHUX OJiar 3 METOIO 33J0OBOJICHHS 1H]U-
BiyanbHUX HOTped (0COOMCTE CIIOKUBAHHS).

BucHoBok. TakuM YMHOM, JDKEPEIIOM €KOHOMIYHOTO PO3BUTKY BUCTYHAIOTh 3MIHU y BiJIHOCHHAX,
MOB'SI3aHUX 3 BUPOOHUNTBOM. [Iporec marepialbHOro BUPOOHMIITBA, CTBOPEHHS MaTepiabHUX OJar
3aKJIaJia€ OCHOBY IS BCIX iHIIMX BUJIiB eKOHOMIYHUX BifHOCHH. CaMe €KOHOMIYHI BiTHOCHHU IOB's13aHi
3 BUPOOHHUUTBOM (SIKi IPYHTYIOTBCS Ha YiTKil KoopAMHAMLii 3B'SI3KiB € AMHOTO BiATBOPIOBAJILHOTO MPOLIE-
Cy Ha TepHTopi'i BCi€i KpaiHH), y TICHOMY B3a€EMO3B'SI3KY 3 OKPEMHMH €IeMCHTAMH BiTHOCHH PO3MOJLTY,
0OMiHY 1 CTIOKUBaHHS 3a6e3nequoTb q)opMyBaHHﬂ MaTepiaibHOI OCHOBH, 0a3u ISl EKOHOMIYHOTO PO3-
BUTKY. BilHOCHHH, MOB's3aHi 3 PO3MOALIOM, OOMIHOM Ta CIOKUBaHHSM, depes BIUIMB HA BiJTHOCHHHU
BUPOOHUIITBA 3a0€3MeUy0Th 800 CTUMYITIOBaHHS, 400 CTPUMYBaHHS €KOHOMIYHOMY PO3BUTKY.
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TeopeTHuecKue MOJ0KEHHSI Pa3BUTHS YJKOHOMHYECKHX OTHOLIEHHII B CEJILCKOM X03fIiiCTBE

O.T. JleBanauBckmii

B cratee paccMaTpUBAIOTCS SKOHOMHYECKHE OTHOLICHHS B CEIbCKOM XO3SIHCTBE. Y[EIEHO BHHMAHHE TEXHHUKO-
9KOHOMUYECKUM, OPTaHWU3AIMOHHO-DKOHOMHUYECKHUM H CONUAIFHO-3KOHOMHUYECKHM OTHOIICHUSAM. AKIEHTUPYETCS BHHUMAaHHE
Ha 3KOJIOTO-3KOHOMHYECKUX OTHOMICHUAX. OCBENICHBI YKOHOMHYECKHAEC OTHOILICHUS B cepe MPOU3BOJCTBA, PACIPEICICHHS,
oOMeHa 1 moTpedaeHus.

KiroueBbie €10Ba: DKOHOMHUYECKUE OTHOIICHHS, CEIBCKOE XO3SICTBO, OPraHM3alMOHHO-3KOHOMHYECKAE OTHOLICHUS,
COIMATIbHO-9KOHOMHYECKUE OTHOIICHHS, TEXHUKO-9KOHOMUYECKHE OTHOIICHHUS, 9KOJIOT0-3KOHOMHYECKHE OTHOIIICHUSI.
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MODELLING OF INVESTMENT AND INNOVATIVE PROCESSES
IN AGRICULTURE DEVELOPMENT

V crarTi mpoaHai30BaHUH pPiBeHb IHBECTHIIIH B arpapHe BUPOOHUITBO. PO3TIsiHyTa HEOOXIIHICTH BUKOPUCTAHHS METOMIB
€KOHOMIKO-MaTeMaTHYHOTO MOJENIOBAHHS Ta oOIpyHTOBaHMI BHOIp Oarato)akTOpHHX MOZENEH IS MOJETIOBAaHHS IHHOBA-
Li}fHO-IHBECTULIHHNX TPOIECIB PO3BUTKY CUILCHKOro rocmomapcTsa. [lokazaHa MOIIMBICTH HMPOTHO3YBaHHS OCHOBHHX pe-
3yJIBTATUBHUAX MOKA3HUKIB FOCIIONAPCHKOl AisUTBHOCTI MiANIPUEMCTB arpoIpOIyKTOBOTO KOMILIEKCY, OdiKyBaHe (iHaHCYBaHHS
iHHOBAILLi# Ta IHBECTHULIH y CLIbCbKE rOCIIOAPCTRO.

KurouoBi ci10Ba: ciibcbke rocrnofapcTBo, MOJICIIOBAHHS IHBECTHIIH Ta OUiKyBaHUH 00CAT iHBECTHILIH, METOIH, MPOLIECH,
iHBECTHII1, iIHHOBAIlii, arPOIPOIOBOJIBYHIA KOMILICKC.

Statement of the problem. Overcoming the crisis and choosing the right targets predicted in the
trends of economic development of agricultural enterprises shows that the most appropriate of the
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possible directions of development in the field of agricultural production is innovative investment . Only
in this way one can quickly and efficiently transform agricultural production, stimulate small and
medium enterprises and at the same time provide access to the World markets, which is extremely
important for our country, with its vast agricultural potential [4]. Therefore the problem of innovation
and investment to ensure the development of agriculture is a large-scale one and it requires considerable
efforts from agricultural enterprises, academic institutions, government and economic management.

Publications research. The essence, content and features of innovative activities of the agricultural
enterprises are investigated by V.G. Andreychuk , M.V. Zubez, I.A. Pavlenko, P.T. Sabluk et al.

The theoretical basis of investment and innovation activities are developed in scientific papers : M.
Tugan- Baranovsky, N. Kondratiev , F. Makhlupa , H. Freeman , L. Soti, S. Glazyev , J. Yakovets.

The questions of economic-mathematical modeling of innovation and investment in agriculture
development are discussed in the papers of O. Ermakov, Yu.B.Lyzhnyk , Nail S. and other problems of
modeling processes in agriculture is widely discussed in the papers of leading Ukrainian and foreign scholars:
Vitlinskiy V. Kravchenko V., V. Vovk , Kadiyevskiy VA Klyebanovoyi TS , Lysenko, Y., Claus AM, Petrov
AA, Pospelov IG, Ulianchenko OV Usykina VM Baltensperhera E. Bellman , R., Rose , P., broken rice D.,
Forrester, D. et al. However, in these researches multifactorial modeling innovation and investment in
agriculture development have not been investigated.

Target. The aim of this article is researching and economic modeling of investment and innovation
processes in agriculture.

The main material. According to the State Agency of Investment and National Projects of Ukraine
in the first quarter 2013 the index of investment attractiveness of Ukraine amounted to 2.18 points ac-
cording to the five-point scale, compared with this index 2,6 in May 2009 - and 2.2 in May 2008,
indicating a reduction of investment attractiveness of Ukraine for investors. Investments in agriculture of
Ukraine was 6.9 % o direct foreign investment into the economy . [5]

Unlike other industries, agricultural production is characterized by a large period of circulation of capital
. This is due to long-term production, which is in crop and most of livestock industries is more than a year .
Increased risks of agriculture as an object of investing difficult financial state of agricultural enterprises ad
hoc, the negative impact of inflation due to the delay in payment, a small proportion of liquid assets as part of
the of advance capital, poor development market for agricultural products, the unresolved problems of land
ownership and property causes difficulty in attracting private investment in this sector [2 ]. In 2012, foreign
investments into the economy of Ukraine came to 5986.0 millions. U.S. direct investment: from EU countries
invested $ 4605.8 millions (76.9 % of total) , other CIS countries - $ 849.2 millions (14.2 % ) from other
countries - $ 531.0 millions (8.9 %). At the same time, the capital of non-residents decreased to the 809.7
millions. Investment was made mainly in the form of monetary contributions amounted to $ 5684.8 millions
(95.0 % of invested amount). The growth of foreign capital in the country economy in 2012 came to $ 4655.0
millions, which is $ 104.9 % of the previous year. For comparison, the growth of direct investment in
Ukraine in 2011 was $ 4436.6 million. (73% ), and in 2010 $ 6073.7 million. (76.5 %).

Figure 1 shows trends the distribution investments according to the major economic activity in
2011-2012.
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Figure 1 — Trends of distribution of investments according to the major economic activity in 2011-2012.
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Analysis of the distribution of investment shows that agriculture is now one of the branches of
Ukraine, which receives very small part of the total investment coming into the country, at the same
time a slight trend of increasing investment into the agricultural production (compared to the 2011 year).

The process of increasing investment into agricultural economy is prevented by a number of factors,
including: inconsistent governmental policy in the agrarian sphere of production , low liquidity of invest-
ments , mortgage problems , significant deterioration and lack of conditions for extended and even simple
reproduction of fixed assets , the lack of conditions for small businesses develpment in rural areas; imperfect
mechanism of economic relations between branches, undeveloped innovation infrastructure . In addition, the
low level of return on capital in agricultural enterprises, low paying capacity , limited credit constrains their
innovation and investment activity. High transaction costs and monopoly on agricultural production markets
and investment resources do not allow to form the sources for the extended reproduction of inputs .

Thus the results of the economic activities of modern enterprises of agri-food industry of Ukraine
are affects by a large number of factors of internal and external environment , that’s why for quantitative
prediction of their investments support, the most effective is using of multi regression models . For such
models or processes using the method of multiple correlation and regression analysis , which provide the
opportunity to study and measure the internal and external relationships between factors which forming
model will be appropriate. It will allow operating patterns and trends of the researched features.

The major terms of building a multi-factorial communication model is a sufficient amount of units
together (at least 8 times more than the number of factors) and the absence of multicollinearity of factors
( close to the functional relation between them). In case when two factor values are multicollinear, one
of them must be excluded from the model.

In practice, two types of multiple regression equations are used. They are:

- Linear ( additive ):

Y =a,+aX +a,X,+..ta,X, (1)
- Non-linear (multiplicative):
YX=aO-X1”‘-X;2-...-X:'” 2)
Where ay, a;, ay, ... , a, are multiple regression equation parameters;

X, Xo,. . ., X, are factor variables [6].

Estimation of parameters of multiple regression equation is done by the method of the least squares.
Parameters al, a2,. . . , Am are called regression coefficients, indicating how many units varies with
increasing x per unit, provided that the other factors are constant.

Summary multifactor linear regression model can be presented as:

y=a,taxt+ax,+..+ax, +& 3)

where y — the dependent variable,
Xj, Xa,...X, — independent variables (factors)
ay, ...a, — model parameters to be estimated,
e — is not observable random variable [2].

Summary regression model is a model which is valid for the entiregeneral aggregate. The unknown
parameters of the summary model are constant and a random variable are not observed , and one can
only assume in accordance with the law of its distribution. In contrast to the summary regression model ,
selective model is built for a particular selection, unknown parameters of selective model are random
variables, the expected value is equal to the parameters of the summary model.

The corresponding selective linear multifactor model is:

£=b,+bx, +b,x, +..+b,x, +e, 4

where ¥ is a dependent variable,
X;...X, is an independent variables,
by, b;...b, — estimation of unknown parameters of the summary model, E is a random variable (error).

Let us give the number of observations for the dependent variable y={yl,..., yn} and the

independent variables or factors. X = (X}, X550, X, )50 X, = (X,1,X,5500,X,) . Based on these
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observations, the selective linear multifactorial model is formed and can be presented in the form giv-
en (4).
As well as in the case of simple linear regression, the unknown parameters can be foung by using

the method of the least squares, minimizing the sum of squared deviations of actual from theoretical
data:

F(b,b,...b,)=min Y e, => (y,—b, —bx, —...—b,x,)* , 10610 a—F=0(i=0,8).

p7pi
i=1 i=1 ob

i
The normal system of equations is obtained:

n n n
nb, +b12x“ +...+bp2xpi = Zyi
i=1 i=1 i=1

n n n n
2 —
bOZxU +b12x” +...+bp2xpl.xh. = Zyl.xh.
i=1 i=1 i=1 i=1

n n n n
2 _
b, E x, +b E X X, +..+b, E X = E ViX,;
i=1 i=1 i=1 i=1

Solving the system of equations (5) with respect to by, b;...b, obtained multiple regression equation
is obtained.

Linear multivariate models, as well as the main problems of regression analysis, is worth to consider
using matrices. For this purpose, we introduce the matrix:

Y b, I x, ... x

®)

b U ox,
mx=| 7 L Bp+xn =] [ xoxpay=| T Eaxn=| 2| 6

Y, b, I x, .. x, e,
Then the system (4) can be written in matrix form:
£ Lox, o ox, )b e
1 x,, .. x b e
5| 2 A 4| y=XB+E, )

£, I x, .. x, \b e

np p n
and the system (5) can be written in the following matrix form:

n n n
DIETED I D I b
i=1 i=1 i=1 0

n n n

2 b 1 x e X
th. ZX” ZXUXW. L 21 2p || V2 )
i=1 i=1 i=1

2 P nto A N\ Vn
DIEFIED LTI I
i=1 i=1 i=1

or X'XB =X"Y If the inverse matrix XX exists (X"X)'then multiplying it last equality, we obtain:
X"X)'(X"™X) B = (X"X)" X"Y, or finally:

bO

bl

B=| ' |=(X"X)"X"Y ©)

b

p
Equation (9) is a fundamental result for determining the unknown parameters in matrix form.
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If the graph is represented by a curve or regression line, the correlation is called curved (non-linear)
equation (2). For example, quadratic functions are used to describe a very wide range of economic pro-
cesses, due to their universal properties. Indeed, in general quadratic function has the following form:

y=ax" +bx+c (10)
the inverse function can be presented in the followingway:
a
y=—+b an
X
y=p5 +ﬁ1x+ﬁ2x2 +£
) (12)
y= 130 + ﬁ +&
X
and selective non-linear regression are:
£=b, +bx+b,x’ +e (13)
b
f=b,+—L+e (14)
X

Using the method of the least squares parameters can be found from the system:

Y +bY 5 +bn =Yy,
= =
@if+hiﬁ+%i%=i%%’ (15)

=S~ A~ =
Y 453 45,3 5 =3y,
=S - A -
blz_llxi +byn = ,Z:‘yi

n 1 n 1 n (16)
y‘
b)) —+b ) —=) "+
Lath =2 .
To analyze the relation between y and x, correlation ratio is used:
B, = (17

where 0 < ,Bx <1 [6].

So, on the basis of the multifactorial models can predict the key performance indicators of agri-food
enterprises activity, expected innovation financing, the expected investments financing and the expected
investment into agriculture in general.

Conclusions and suggestions. Using economic-mathematical modeling of processes of innovation
and investment in agriculture with a help of regression models provides the possibility to predict the
dynamics of any indices of the agricultural sector of production concerning increasing production ,
improving quality, environmental safety and implementation of crop and livestock production ,
sustainable use of the resource potential for next few years, which allows to adjust the activity and
managerial decisions concerning reproduction processes in agriculture on the basis of technical re-
equipment of production and implementation of modern energy-saving technologies.
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MopaenupoBanye HHHOBALMOHHO-HHBECTUIMOHHBIX NIPOLECCOB PA3BUTHS CeJILCKOI0 X03s1iicTBa

JL.M. Catup

B crarthe mpoaHamm3upoBaH ypoBEeHb MHBECTHIMH B arpapHOe MpOM3BOACTBO. PaccMoTpeHa HEOOXOOMMOCTh HMCIOIb30BaHUS
METO/IOB SKOHOMHKO-MATEMATHYECKOTO MOJICIPOBaHUAS U OOOCHOBAH BBIOOP MHOTO(AKTOPHBIX MOJIENEH Ui MOJCIHPOBAHMUS
VHHOBAIIMOHHO-UHBECTUIIMOHHBIX MPOLIECCOB Pa3BUTHS CENILCKOTO X03stiicTBa. [TokazaHa BO3MOXKHOCTh IPOrHO3UPOBAHMSI OCHOBHBIX
PE3y/IbTaTUBHBIX [MOKa3aTeNnell JESITeNbHOCTH IPeINpPHUATHI  arpoIpOAyKTOBOrO KOMIUIEKCA, OXKHAAeMbIX (DUHAHCHPOBAHHI
HMHHOBAIIWMHA U HHBECTUIINH B CEIBCKOE XO3SIUCTBO.

KiroueBbie cJI0OBa: CEIbCKOE XO3SWCTBO, MOJCIHPOBAHHE HHBECTHIUA W OXXUAACMBIA 00BbEM HHBECTHUIIMNA, METOJMBI,
MIPOLIECCHI, UHBECTULINU, HHHOBALIUH, arpOIIPOIOBOIBCTBEHHBIN KOMITIIEKC.
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EKOHOMIYHA CYTHICTh ®IHAHCOBOI BE3IIEKA
CLJIBCBKOI'OCIHHOJAPCBKUX INIAIIPUEMCTB

V crarti BU3HAYEHO MpPEIMETHY CYTHICTh (PiHAHCOBOi OE€3MEKH CiTbCHKOrOCIOMAPCHKHUX MiJMPHEMCTB, L0 OE3MOCEPEaHBO
OB’ s13aHa 13 piHaHCOBOIO ceporo i mposiBy. BoHa iHTErpoBaHa 3 KaTeropieto eKOHOMIYHOI OE3IIEKH, IO € OJHUM 3 HAWBAXKITHBIIIHX
1i erleMeHTiB. PO3MIISIHYTO CYTHICTH €KOHOMIYHOI KaTeropii «(iHaHcoBa Oe3reka MiAIpUeEMCTB» Ta IPOAHATI30BaHO CydacHi MiIXoau
1o ii TpakTyBaHHs. BuaineHo ckianoBi XapakTepUCTUKU (HiHAHCOBOT O€3MeKH CilIbChKOTOCHIOAAPCHKHX MiAIPUEMCTB. 3alpOIIOHOBAHO
BIIacHe (hOpMyITIOBaHHs TepMiHa «(iHaHCOBa Ge3reKa CLTbChKOroCoIapChKHX MiIIPUEMCTB» Ta HOTO OOIPYHTYBaHHSI.

Kuro4oBi c1oBa: ciibChKke rOCIOAapcTBo, GiHaHCcOBa Oe3meka, 3abe3neueHHs (iHaHCOBOT Oe3MeKH, MEXaHi3M, 3arpO3H.

ITocTaHoBKa mMpodJeMHu. 3a YMOB CHOTOJCHHS, 110 XapaKTEPU3YIOTHCS IMUPOKOIO 3MiHOIO (PaKTOpiB
30BHIIIHBOTO 1 BHYTPIIIHBOTO cepenoBHIa (QyHKIIOHYBaHHS Cy0’€KTiB TOCIIONAPIOBAHHS, BUCOKUM Pi-
BHeM (piHAHCOBHX PU3HKIB, OJHUM 3 aKTyaJIbHUX HANPSIMKIB € 3a0e31eucHHs (iHAHCOBOI OC3MEKHU Clilb-
CHKOTOCHOJAPCHKUX i JIPHEMCTB.

Tepmin «dinancoBa Oe3neka» BUKOPUCTOBYETHCS BIJTHOCHO HEJABHO Ta KOMILJIEKCHO i JOCHUTH 0O-
KJIAJTHO PO3TIIMAETHCA CYYaCHUMHE JTOCHITHUKaMU Ha MaKpOPiBHI, SK MPaBHUIIO, Y CUCTEMI OLTBII 3ara-
JBEHOI KaTeropii «ekoHOMiuHa Oe3reka nepxaBu». Ha piBHI CyO'e€KTiB TOCIONaprOBaHHS KOMILICKCHE
JOCTIDKEHHS. CYTHOCTI MOHATTS «(iHaHCcoOBa Oe3meka» y CydacHid jiTepaTypi BimoOpakeHHs Ie He
OJIepKaI0 W 1MIEHTU(IKYETHCS 3BUYANHO JIUIIE SK OJUH 3 €JIEMCHTIB €KOHOMIYHOI Oe3Ieku cyO’ €KTiB
rocrogaproBanss. [lix 4ac mocnmifKeHHsT OKpeMHX eJeMEHTIB (iHaHCOBOI Oe3MeKu ClTbCHKOrOCIOAap-
CBKHX MIAMPUEMCTB, MOB'I3aHUX 13 3a0€3MCUEHHAM iX (DIHAHCOBOI CTIHKOCTI Ta HaJIeXKHOro piBHsA (i-
HAHCOBOI'O CTaHy, INIATOCIPOMOKHOCTI, HeWTpati3anii (iHaAHCOBUX PU3UKIB, Y CAMOCTIHHHUI 00'€KT Ke-
PYBaHHsI BOHA TaKOX HE IHTEIPOBaHa.

AHaJji3 oCTaHHIX JoCTiMKeHb Ta myQaikaniid. KoHnenTyanbHi 3acaam T0CHipKeHHsT OaratopiBHe-
BOi cucteMu (hiHAHCIB 3 BU3HAYCHHSM PiBHS 3aXHILEHOCTI (hJiHAHCOBUX iHTEPECIB YCiX JaHOK (hiHAHCO-
BHX BiJTHOCHH, & TaKOX TPaKTyBaHHS ()iHAHCOBOTO 3a0e3MeUYeHHs AiSUIbHOCTI MiAPUEMCTB Ta iX colia-
JIEHO-€KOHOMIYHOTO PO3BUTKY BHUCBITIIOIOTHCS y Tipamsx O. bapanoscekoro, M. €pmormienka, B. Kyde-
penka, M. Jlem’ssHenko, M. Menbauk, 1O. [aciynuka, A. CyxopykoBa Ta iH.
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