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THE ANALYSIS OF CROP CULTIVATION PRODUCTION IN RA

crop cultivation  production, agriculture,
multivariate linear regression, simultaneous
equations model, endogen variable

Agriculture is an important branch of Armenian economy. Crop cultivation production
depends on many factors. Some factors have positive impact on the production and some have
negative ones. The paper formulates simultaneous equations model to analyze the relationship
between crop cultivation production, investment, labor, land and equipment.

Agriculture is one of the major spheres of any country and Republic of Armenia is not
an exception. According to official statistic 47% per cent of employees are busy in agriculture.
Though the growth rate of agriculture has fluctuated significantly during the past decade,
agriculture still preserves its key role in providing of employment and income. During recent
years some positive effects have been also dedicated in that sphere. Besides that agriculture is
the basic source of export expansion in our country.

According to National Statistical Service of RA in 2014 agricultural production was
482935.6 million Armenian drams, which had increased the previous year production by
4.9%. Usually agricultural production is divided into two parts: crop cultivation production and
veterinary production. In agricultural production crop cultivation has major part. In 2014 the
last was 276069.1 million Armenian drams, which had increased that of 2013 by 5.9%. The
growth of crop cultivation production depends on many factors. Some factors have positive
impact on the production, some have negative ones.

To develop the model of the growth of crop cultivation production of Armenian economy
basic factors such as investments, employment rate, technique and land resources have been
chosen. The crop cultivation model is given below:

product, = c, + cjinvest, + c,labour, + c,land, + technic, + &, t =1998,2015 (1)
Where

product, is crop cultivation gross production in ¢ —year (billion drams)

invest, is credit investment in agricultural in ¢ —year (million drams)

labour, employers in ¢ —year (thousand people)

land, area of sowing land in ¢ —year (thousand hectares)

technic, the number of tractors in ¢ —year (thousand)

&, the error of the model in ¢ —year

Thus in our model we will consider the influence of investment, the number of
employers and tractors, and land recourses on gross crop cultivation production. On the other
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hand on crop cultivation essential influence have well weather conditions, which could not be
measured directly. We will consider it in the model error. As tractor is the most frequently
used technique in crop cultivation in the model we will use the number of tractors used in
agricultural.

Making appropriate data mining and model estimating we will get the following
estimated model:
product, =-129.9919+0.000169invest, - 0.534034labour, + 0.264536land, +41.06022technic,

Analyzing the estimation results it has turned out that selected regressions are
significant at @ = 0.05 significance level. Using F statistic it turned out that the whole equation
is also significant, which means that dependant variables explain the independent variable.
Thus almost 82% of crop cultivation production changes are explained by equation and the last
18% by errors. But investigating the correlation matrix of regressions we have found out the
strong relationship among selected factors. To overtake the last problem we will describe
structural relationship among factors using some equations. In result we will discuss
simultaneous equation system with endogen and exogenous factors. We will consider the
following system:

{ product, = c,, + ¢, invest, + c,,labour, + b, technic, + &,,

technic, = c,, + c,jinvest, + c,,land, + b, product,&,, ¢ =1998,2015 (3)

As system (3) is just identified to estimate it, we will apply indirect least square method.
Firstly we have gained the following result:
product, =926 +0.00013invest, —1.3llabour, + 0.04land (4)

(R*=0.81 F=25.04 P =0.000)

Thus one million investment in agriculture entails in average 130000 dram crop
cultivation gross production growth, which underlines not efficient usage of investment. On
the other hand, 1 hectare growth of land resources entails in average 5461000 dram growth
of crop cultivation. In the second phase of estimation these results are obtained:

technic, = 25.72 —0.0000098invest, —0.019labour, — 0.005land (5)

(R*=0.64 F=10.83 P =0.000007)

Summerizing (4) and (5) we get
{productt =925.96+0.00013invest, —1.31labour, +0.04land

technic, =25.72—-0.0000098invest, —0.02labour, —0.01land (6)

In order to get a system like (3), in system (6) let us express land variable by other
variables. We get:
product, =736.11+0.0001398invest, —1.29labour, + 0.999999¢echnic,

To get the second equation of structural model in the first equation of system (6),
express the labor variable by others, then put it in the second one. In result we get:
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technic, =12.37+0.00001167invest, —0.001/and, —0.014 product,

Summarizing formulated two equations we have got the model that estimates the growth
of crop cultivation production.
{product, =736.11+0.001linvest, —1.291labour, + 0.999999¢echnic,

technic, =12.37+0.00001167invest, —0.00058135land, —0.01 product,

Thus investment and technique have positive influences on crop cultivation production.
Consider to the gained results major influence has technique variable. The negative sign of
labor variable could be explained by the saturation of people recourses in agriculture and as a
result the negative influence of the marginal revenue of that.

(7)
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AHAUT MKPTYAH
AHANU3 NPOAYKUUU PACTEHUEBOJ,CTBA B APMEHUN

npodykyus pacmeHuesoocmsd, cefibckoe Xo-
3alicmso, nuHeliHaA MHOMXeCMmBeHHAs pezpeccus,
cucmema 0OHOBpeMeHHbIX ypasHeHul, 3HOo2eHHasA
nepemeHHas

Cenbckoe xo3alicmso Asngemca 8axHeliweli ompacnbro sKoHoMuKu. He Asnaemca ucknroyeHuem
u PA. Obvem cenbckoxosalicmseHHol npodykyuu 3asucum om b6onbwiozo yucna ¢pakmopos. OOHu
¢baxkmopsi sauArom Ha obvembl pocma npodykyuu, a opyaue — Ha 3amedneHue pocma. bsina nocmpoe-
Ha U oyeHeHa No cucmeme 0OHOBPeMeHHbIX ypasHeHuli sKoHoMempuyecKas mooenb ONA aHaAu3a 3asu-
cumocmu om 8an08020 npodykma pacmeHuesodcmsa om uHsecmuyuli, paboyeli cunbl, 3emnu u mex-
HUKU.
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