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STATISTIC METHODS OF EVALUATION 
OF AGRICULTURAL

PRODUCTION RESISTANCE AND FLUCTUATION

Ivlia Oniani,  Nona  Kukhianidze 

RESUME
The main goal of economic policy of any country is 

the safety of the national food. For its attaining the new 
mechanism of realization of agrarian policy is essential. 
Using new mechanisms should be based on real climate 
conditions of the region and optimal additional invest-
ments that provides employment of the population. 

In the work there is discussed recording of the re-
sults of specificity of climate conditions and changes of 
agricultural production and studying climate changes 
by using statistic methods. 

The report is made that the discussed methods 
touching upon analysis of synchronic and asynchrony 
fluctuations can be used for state regulation of agricul-
tural-food market, reducing risks of instability of food 
market and food safety in the country.

Construction of the system of statistic indicator of 
production stability gives possibility to characterize 
national food system, as well as to grow capability of 
the national food system, to minimize influence of the 
weather and similar fluctuations on provisioning of the 
population of all regions.  

sakvanZo sityvebi: sasursaTo usafrTxoe-
ba, warmoebis mdgradoba, warmoebis mdgradobis 
statistikuri maCveneblebi, warmoebis donis 
rxevadobis maCveneblebi.

*  *  *  *
nebismieri qveynis ekonomikuri politikis 

ZiriTadi mizania erovnuli sasursaTo usafrTx-
oeba.  misi miRwvisaTvis mnivSenlovania agrar-
uli politikis realizaciis axali meqanizmi. 
axali meqanizmebis gamoyeneba unda efuZnebodes 
regionis realur klimatur pirobebs da opti-
malur damatebiT dabandebebs, romelic uzrun-
velyofs mosaxleobis dasaqmebas.

naSromSi ganxilulia sasoflo_sameurneo 

warmoebis klimaturi pirobebis gansxvavebulo-
bisa da cvlilebis gavlenis Sedegebis aRricxva 
da TviT klimatis cvlilebis Seswavla statis-
tikuri meTodebis  gamoyenebiT.

profesori v. n. afanasievi Tavis kvleveb-
Si [1] klimatis cvlileba, gvTavazobs sasof-
lo_sameurneo kulturebis mosavlianobis 
dinamikis gazomvis meTodebs, sadac igi klima-
turi faqtorebis zemoqmedebas kulturebis 
mosavlianobaze yofs or jgufad: adgilmde-
bareobis klimatis saerTo cvlileba da amindis 
cvlilebis SemTxveviTi xasiaTi wlebis mixed-
viT. klimatis saerTo cvlilebis dinamika dadg-
inda mosavlianobis maformirebeli ZirTiadi 
faqtorebis gaTvaliswinebiT, romeliTac aris 
ganpirobebuli mosavlianobis rxevebis 96%. 

bolo aTwleulis manZilze yvela iswrafvis 
daamyaros savaWro urTierToba sazRvargare-
Tis saxelmwifoebTan, amasTanave xSirad Seisy-
idian uxarisxo, magram iaf produqcias. Cvenis 
azriT, mizanSewonilia SeviswavloT saqarTve-
los yvela regionis bunebriv klimaturi po-
tencialis SesaZleblobebi, amis safuZvelze 
unda moxdes Sromis sazogadoebrivi dayofa da 
dargobrivi secializacia es obieqturad gana-
pirobebs TiToeul regionSi warmoebul pro-
duqtebSi sxva regionebisaTvis warmoebuli da 
sxvisgan miRebulia produqciis maRal wils.. 
dasawyisSi movaxdinoT Cveni Siga bazris opti-
mizacia kvebis ZirTiadi produqtebis mixevdiT, 
xolo Semdeg BTO (sanqciebis gareSe) davadoT 
konkurentunarian gamyidvelebs, raTa uzrun-
velvyoT saqarTvelos mcxovrebni samuSaoTi.

saqarTvelos regionebis bunebriv_klimaturi 
pirobebis gansxvavebuloba SesaZleblobas iZle-
va vivaraudoT teritoriebis mixedviT warmoebis 
ganlagebis SesaZlebloba imgvarad, rom mosavlis 
ukmarisoba erT regionSi kompensirebuli iqnas 
meore regionSi maRali mosavlianobiT. 

mdgradi sasursaTo bazris Seqmna rogorc 
saqarTveloSi, ise msoflioSi zogadad statis-
tikuri mecnierebisagan moiTxovs maCvenebel-
Ta SemuSavebas, romlebic gansazRvraven pro-
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duqciis warmoebis mdgradobas ori poziciis 
mixedviT _ warmoebis donis mdgradoba da ten-
denciebis (kvlavwarmoeba) mdgradoba.

droiTi mwkrivis doneebis mdgradobis ga-
zomvisaTvis, Sesaswavli movlenis drois perio-
didan gamomdinare, variaciis gaqanebis analogi-
ur, martivi maCvenebels warmoadgens xelsayre-
li da araxelsayreli saSualo doneebis rxeva-
dobis gaqaneba.

araxelsayrxelsayr YYRY −=ˆ
 	 (1)

xelsayrels miekuTvneba drois periodi, ro-
melic xasiaTdeba ufro maRali donis trendiT, 
araxelsayrels ki _ dabali trendiT. drois xel-
sayreli da ara xelsayreli periodebis saSualo 
doneebis Tanafardoba 

araxelsayrxelsayr YY ¸   ki 
mdgradobis donis maCvenebelia. rac ufro ax-
losaa Tanafardobis Sedegi erTTan miT naklebia 
rxevadoba da Sesabamisad maRalia mdgradoba. am 
maCvenebels ewodeba dinamikuri mwkrivis donee-
bis mdgradobis indeqsi da ase gamoisaxeba:
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e. i. maRali trendis saSualo donis Sefarde-
ba dabali trendis saSualo donesTan. doneTa 
rxevadobis  gazomvisas gamoiTvleba sakvlevi 
periodis mixedviT trendisagan doneebis gadax-
ris ganzogadebuli maCveneblebi.

ZiriTad absolutur maCvenebels warmoad-
gens saSualo wrfivi da saSualo kvadratuli 
gadaxra.

saSualo wrfivi gadaxra:    
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sadac: iY  _ faqtiuri donea; iY~  _ mosworebu-
li donea; n _ doneTa ricxvia; P _ trendis para-
metrebis ricxvia; t _ wlebis nomeri.

saSualo wrfivi da saSualo kvadratuli 
gadaxrebis Sedareba iZleva informacias sakv-
levi periodisaTvis doneebis mdgradobis am-
aRlebis an Semcirebis Sesaxeb. ( )tSY -s da ( )tSY
-s analizuri mosworeba da maTi trendis gan-

tolebis parametrebis gamoTvla SesaZleblobas 
iZleva ganvsazRvroT droSi absoluturi rxeva-
dobis cvlilebis raodenobrivi maxasiaTeblebi 
_ saSualowliuri cvlileba da cvlilebis tem-
pi. mdgradobis daxasiaTebisaTvis s. offati da 
d. blandfordi rekomendacias aZleven Semdeg 
maCveneblebs [5]:

1. procentuli gadaxra (Percentage Range) - PR
R = WM - Wn, (4)

sadac, WM = max(W2...Wt-1);  Wn = min(W2...Wt-1). 

100
1

1 ×
−

=
−

−

t

tt
t X

XX
W , 	 t = 1, ...n, 

procentuli gadaxris maCvenebliT (PR) xdeba 
maqsimalur da minimalur SefardebiT matebas 
Soris sxvaobis procentuli Sefaseba.

2. sriala saSualos (Moving Average)  maCvenebe-
liT _ MA xdeba sriala saSualos donisagan sa-
Sualo gadaxris sididis Sefaseba:
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sadac, 2
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=
mr , m_ sriala saSualo perio-

dia.
3. saSualo procentuli cvlileba (Aver-

age Percentage Change APC) afasebs SefardebiTi 
matebis absoluturi sididis saSualo mniSvne-
lobas da SefardebiTi matebis kvadrats:
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statistikaSi ufro xSirad gamoiyeneba rx-
evadobis SefardebiTi maCveneblebi, romlebic 
miiReba absoluturi maCveneblebis gayofiT 
mTeli sakvlevi periodis mixedviT gamoTvlil 
saSualo doneebTan.

wrfivi gadaxris koeficienti ( ) ( )
Y

tdtV Yd
Y = ,	(7)

rxevadobis koeficienti            ( ) ( )
Y

tStV Y
Y = ,	(8)

sadac, Y  _ mwkrivis saSualo donea.
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es maCveneblebi asaxavs rxevadobis sidides 
mwkrivis saSualo donesTan SedarebiT. igi saW-
iroa ori sxvadasxva movlenis rxevadobis Se-
darebisaTvis da ufro xSirad gamoisaxeba pro-
centebSi. Tu ( )tVY _ aris rxevadobis koeficien-
ti, maSin sidides (100 - ( )tVY ), romelic aRiniSne-
ba YK -iT, ewodeba mdgradobis koeficienti. rac 
imas niSnavs, rom trendis mdgradoba uzrunve-
lyofilia mwkrivis doneebis mxolod (100-

nn
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)  SemTxvevaSi. Tu Seadgens 0,9, maSin es niSnavs, 
rom saSualo rxevadoba Seadgens saSualo donis 
10%_s. 

droiTi mwkrivis tendenciis mdgradobis 
ufro martivi maCvenebels, romelic afanasievis 
mier jer kidev 1983 wels iqna SemoTavazebuli, 
warmoadgens spirmenis koeficienti [3]:                          
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sadac,  di _ Sesaswavli mwkrivis (PY) doneTa 
rangebis da mwkrivSi (Pt) periodebis nomrebis 
rangebis anu drois momentebis sxvaoba; n _ aseTi 
periodebis anu momentebis ricxvia.

spirmenis koeficientis gansazRvrisaTvis 
Seswavlili movlenis doneebis sidideebi Yi-i

 in-
omreba zrdadobis mixedviT, xolo erTnairi do-
neebis arsebobisas maT mieniWebaT gansazRvruli 
rangi, romelic ganisazRvreba im wiliT, rome-
lic miiReba rangebis jamis gayofiT Tanabari 
mniSvnelobebis ricxvze. 

drois periodebis da dinamikuri mwkrivis 
doneebis rangebis koeficientma (KP) SeiZle-
ba miiRon mniSvneloba 0-dan ±1 sazRvrebSi. Tu 
sakvlevi periodis mwkrivis yoveli done ufro 
maRalia vidre wina periodis doneebi, maSin 
mwkrivis doneebis rangi da wlebis nomrebi erT-
maneTs emTxveva,  KP =+1 es niSnavs  mwkrivis do-
neTa zrdis srul mdgradobas, zrdis uwyveto-
bas. rac ufro axlosa KP da K+1, doneTa zrda 
miT axlosaa uwyvetobasTan,  da  maRalia zrdis 
mdgradoba. roca KP =0 zrda srulad aramdgra-
dia. KP_s uaryofiTi mniSvenlba rac ufro ax-
losaa K_1_Tan, sakvlevi maCveneblis Semcireba 
miT ufro mdgradia. 

unda iTqvas, rom zrdis sruli mdgradobis 
(100%_ian) SemTxvevaSic ki dinamikis mwkrivebSi 
SeiZleba adgili qondes doneebis rxevadobas, 
da maTi mdgradobis koeficienti SeiZleba iyos 
100%_ze dabla. susti rxevadobis dros, da kidev 
ufro susti tendenciisas, piriqiT, SesaZlebe-
lia doneTa mdgradobis maRali koeficienti, 
magram nulTan axlos mdgomi cvlilebis mdgra-

dobis koeficienti.  Cveulebriv es maCveneblebi 
icvlebian erToblivad, doneTa didi mdgradoba 
SemCneulia cvlilebis didi mdgradobis dros. 
zrdis mdgradobis KP koeficientis naklo-
vanebas warmoadgens misi susti mgrZnobeloba 
mwkrivis doneTa zrdis siCqaris cvlilebisad-
mi, man SeiZleba aCvenos mdgradi zrda nulisagan 
doneTa matebis umniSvnelo gansxvavebis drosac 
ki.

cvlilebis mdgradobis daxasiaTebisaTvis 
unda gamoviyenoT korelaciis indeqsi: [3]
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sadac, Y _ dinamikuri mwkrivis doneebia; Y _ 
mwkrivis saSualo donea, iY~ _ mwkrivis Teoriuli 
doneebia.

korelaciis indeqsi gviCvenebs ra xarisxiTaa 
damokidebuli sakvlevi maCveneblebis rxevado-
ba im faqtorebze, romlebic iwvevs maT cvlile-
bas doris mixedviT. korelaciis indeqsis 1_Tan 
miaxloeba niSnavs dinamikuri mwkrivis doneTa 
cvlilebis did mdgradobas. 

dinamikis mdgradobisa da rxevadobis anal-
izSi mniSvnelovan adgilis, ikavebs kompleq-
suri statistikuri maCveneblebi. kompleqsu-
ri maCveneblebi ganisazRvreba ara dinamikuri 
mwkrivis doneebis mixedviT, aramed maTi dina-
mikis (cvlilebis) maCeneblis mixedviT. profe-
sorebi m.s.kaiaikini da m.m.iuzbaSevi gvTavazoben 
aseTi maCveneblebidan erT_erTs: wrfivi tren-
dis tbaYi +=~  saSualo matebi, e. i. b parametris 
Tanafardobas trendisagan doneTa saSualo 
kvadratul gadaxrasTan - SY(t). e. i.  maCvenebeli 
K=b÷ SY(t)  [4].

rac metia K sidide, miT naklebia albaToba, 
rom mwkrivis done Semdgom periodSi iqneba nak-
lebi wina periodTan SedarebiT. magaliTad, Tu 
CavTvliT, rom rxevebis ganawileba axlosaa nor-
malurTan, maSin K=1 albaTobisas trendisagan 
gadaxra iqneba ara umetes matebisa da Seadgens 
F(1)=0,68. Tu sxvadasxva niSnebis gadaxara tren-
disagan erTnairi albaTobisaa, maSin SeiZleba 
iTqvas,  rom Semdgomi wlis done iqneba dabali, 
vidre wina wlis da albaToba amisa Seadgens 0,5-
F(1)÷2=0,5-0,34=0,16. Tu ki maCvenebeli K Seadgens 
mxolod 0,25, maSin Semdgomi periodis donis 
Semcirebis albaToba winasTan SedarebiT Sead-
gens 0,5-F(0,25)=0,5-0,1974)÷2=0,4013.  uaryofiTi 
b albaTobisas donis Semcireba Seadgens 0,5_ze 
mets. Tu b =-0,4 SY(t), e. i. K =-0,4 adgili aqvs Sem-
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dgomi doneebis Semcirebis albaTobas: 0,5-F(-
0,4)÷2=0,5+F(0,4) ÷2=0,5+0,3108÷2=0,6554. rogorc 
vnaxeT, roca K=-0,4 doneTa Semcirebis tenden-
cia sakmarisad aramdgradia.

Cveni azriT, ganxiluli meTodika, romel-
ic exeba warmoebis sinqronuli da asinqronuli 
rxevebis analizs SeiZleba gamoyenebuli iqnes 
agrosasursaTo bazris saxelmwifo regulire-
bisaTvis, sasursaTo bazris arastabilurobis 
riskebis SemcirebisaTvis da qveynis sasursa-
To usafrTxoebisaTvis. produqciis warmoe-
bis mdgradobis statistikur maCvenebelTa 
sistemis ageba SesaZleblobas iZleva davaxa-
siaToT erovnul sasursaTo sistema, agreTve 
gazardos erovnuli sasursaTo sistemis unari-
anoba minimumamde daiyvanos amindis gavlena da 
msgavsi ryevebi qveynis yvela regionis mosaxle-
obis sursaTiT momaragebaze.

gamoyenebuli literatura:
1. Афанасьев В. Н., Ким И. В. Агроэкономический�  

анализ долговременного изучения климата и 
оптимизация структуры сельскохозяй� ственного 
производства.  Екатеринбург. изд-во Урал. ГСХА. 
1998. с. 41-46.

2. Афанасьев В. Н., Юзвашев М. М. Анализ 
временных рядов и прогнозирование; Учебник. м.: 
Финансы и статистика, 2001.=с. 228.

3. Афанасьев В. Н., Юзвашев М. М. Коэффициент 
корреляции рангов как показатель устой� чивости 
динамики // Вестник статистики. 1983. №11.

4. Каяй� кини М. С. Статистические методы 
изучения динамики урожай� ности. Л. 1969.

5. OOffutt S. , Bladford D. , A review of empirical 
techniques for the analysis of commodity instability: 
Cornell university agricultural economic research, 83-
67, 1983.


