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STATISTICAL ANALYSIS OF VARIABILITY OF DATA
OF THE AGRARIAN SECTOR OF KAZAKHSTAN ECONOMY

Abstract. The article studies the variability of a data group formed from indicators of the agricultural sector of
the economy of Kazakhstan, using one of the methods of reducing dimensionality as a factor analysis. The data of
1993-2018, i.e. for 26 years. The analysis included: a) indicators of GDP - the agrarian sector of the economy as a
whole and by crop and livestock industries; b) indicators of productivity and gross harvest by type of crop. Statistical
processing of the source data was performed using the STATISTICA 10 software package. The results of statistical
processing of primary data - GDP indicators: a) fluctuations in GDP data, estimated by the coefficient of variation,
were in the range of 65-67%; b) according to the values of pair correlation coefficients (0,97 ... 0,99), it can be
argued that the considered GDP indicators are interdependent variables with a close correlation. It was found that
almost 90% of the variance of the variables, estimated by their total dispersion, is a consequence of the influence of
the three identified factors. The first factor explaining the variability of the main part of the variables, in our opinion,
can be taken as the «specific gravity» of the influence of natural and climatic conditions. Close correlation
relationships have been established (correlation coefficients from -0,72 to -0,96) between the first factor and all
variables of the «productivity» group. The influence of the first factor is also noticeable in relation to GDP
indicators, this can be judged by the values of the correlation coefficients: -0,85; -0,85; -0,85. Other identified factors
show the level of influence of other objective reasons that are not yet amenable to logical explanation.

Key words: multivariate statistical analysis, factor analysis, correlation matrix, correlation coefficient,
variance.

Introduction. The study is devoted to the disclosure of the internal structure of the relationships in
the data array used to assess the state of the agricultural sector of the economy of Kazakhstan. Such work
involves the statistical processing of raw data using multivariate statistical analysis methods. From a usual
analysis of the dynamics of indicators, you can also get important information about the nature and
patterns of data changes, but such a study, as a rule, does not provide a complete picture of the
relationships. One of the methods of reducing dimensionality - factor analysis allows you to group the
source data by the influence of external factors. That is, in essence, it is possible to create a statistical
model of the problem in which the variability of all parameters is explained by the identified factors. The
weight or significance of one or another factor can be estimated by the value of its share in the total
variance of variables. And the close connection of each parameter of the problem with a specific factor is
estimated by the correlation coefficient.
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Analysis of publications. Both the current state of the agricultural sector of the economy of
Kazakhstan and the history of its development are considered in detail in many analytical works [1-7]. An
important outcome of the study of the state of affairs is the conclusion that the country's agriculture, being
an important sector of the economy, has not yet fully realized its potential capabilities.

As official data for assessing the state of the economy of the country as a whole, as well as its
industries, GDP indicators are expressed in US dollars. For example, the World Bank provides the
following data on the economy of Kazakhstan for 2018 [8]: a) GDP of the economy, billion $ - 179.34;
b) the share of agricultural in GDP of the economy, % - 4,4. And here are the indicators of GDP of the
economy of Kazakhstan for 2018, both in tenge and in dollars [9-10]: a) in tenge - 61819.5 billion, b) in
US dollars - 179.34 billion. Here, for conversion into dollars, the values of GDP in tenge, the average
annual exchange rate of the US dollar for 2018, equal to 344 tenge per dollar, was used. The GDP of the
country's agricultural sector in 2018 amounted to 4,474.1 billion tenge [9-10]. At the rate of 344, you can
determine the value of agricultural GDP in dollars: $ 13 billion. Then the share of the agricultural sector in
total GDP for 2018 is 7,2%. The fact that in modern practice different methods are used to calculate the
share of the agricultural sector in the GDP of the country's economy is also confirmed by the article [11]:
the share of the agricultural sector in the country's GDP for 2017, in % - 5,7; gross agricultural income
(in billions of $§) — 11,5. For information, according to the World Bank, the share of the agricultural sector
in the economy of Kazakhstan in 2017 amounted to 4,52% [8].

Research in the agricultural sector of the economy, as a rule, comes down to an analysis of the
dynamics of indicators using correlation and regression analyzes. From a usual analysis of the dynamics of
indicators, you can also get important information about the nature and patterns of data changes, but such
a study does not provide a complete picture of the relationships. Multivariate methods of statistical
analysis, the use of dimensionality reduction, as factor analysis is sometimes called, provides an
opportunity to reveal the logical structure of a complex phenomenon [12-17]. The main assumption of
factor analysis is that phenomena in a certain field of research can be described by a relatively small
number of factors. It is assumed that in the study area there is a pattern that combines the studied data into
some groups. Moreover, it is believed that each group of data has a certain factor. The term «factor» is
used here in the sense of an objective reason, which unites heterogeneous data. That is, in essence, it is
possible to create a statistical model of the problem in which the variability of all parameters is explained
by the identified factors. The weight or significance of one or another factor can be estimated by the value
of its share in the total variance of variables. And the close connection of each parameter of the problem
with a specific factor is estimated by the correlation coefficient.

The results of the research. The agricultural sector of the economy is considered as a complex
system, estimated using a variety of variables and investigated using a method of multivariate statistical
analysis such as factor analysis. As the source of data used, «Basic socio-economic indicators of the
Republic of Kazakhstan for 1991-2019»[9]. The data of 19932018, i.e for 26 years. From the entire list of
data from the agricultural sector of the country's economy, the following indicators were included in the
analysis: a) GDP of the agricultural sector of the economy as a whole and by crop and livestock sectors;
b) crop production sectors: gross harvest and productivity by types of agricultural crops. Variables
subjected to statistical analysis: GDP, million US dollars: - agricultural sector of the economy as a whole
(v1); plant growing industry (v2); - livestock industry (v3); productivity, kg / ha: cereals (including rice)
and legumes; sunflower seeds; cotton; sugar beets; tobacco; potatoes; open ground vegetables. Gross
harvest, thousand tons: cereals (including rice) and legumes; sunflower seeds; cotton; sugar beets;
tobacco; potatoes; open ground vegetables. The GDP indicators for the crop and livestock industries,
presented in tenge, are converted into US dollars using the average annual exchange rates of the dollar.
Statistical processing of the source data was performed using the STATISTICA 10 software package.

Figure shows graphs of changes in GDP of the agricultural sector of the economy (Row 1), as well as
GDP for the sectors of crop production (Row 2) and livestock (Row 3). From a visual inspection of the
graphs it can be seen that the patterns of changes in the GDP indicators of the agricultural sector and the
GDP of the crop sector are almost identical.
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Graphs of changes in 1993-2018 indicators: GDP of the agricultural sector of the economy (Row 1);
GDP of the crop industry (Row 2); GDP of the livestock industry (Row 3). NB: developed by the authors

Statistical characteristics of the results of processing primary data - GDP indicators are given in table 1.

Table 1 — Results of primary data processing. NB: developed by the authors

Indicators Average, million $ US | Standard deviation, million $ | Coefficient of variation, %
GDP agriculture as a whole, million $ 8524.873 5600.198 65.6
GDP of the crop industry, million § 4705.826 3159.921 67.1
GDP of the livestock industry, million $ 3760.138 2492.750 66.2

The variability of GDP indicators over the considered period of time, estimated by the value of the
coefficient of variation, was in the range of 65-67%. In order to analyze the interconnections between the
GDP indicators, eable 2 shows the pair correlation coefficients.

Table 2 — Correlation matrix

Variables vl v2 v3
GDP of agriculture as a whole vl 1.00 0.99 0.99
GDP of the crop industry v2 - 1.00 0.97
GDP of the livestock industry v3 - - 1.00

Of interest is the value of the pair correlation coefficient between v2 and v3: 0,97. The GDP
indicators of the crop and livestock industries are interdependent variables with a close correlation. As is
known, the pair correlation coefficient shows the degree of tightness of the relationship between only two
variables under the indirect influence of other variables. That is, correlation analysis does not provide a
complete picture of the relationships between variables. It is worth emphasizing that when interpreting the
results of factor analysis, one of the important indicators of mathematical statistics is used, such as
variance (the average square of the deviations), which reflects the measure of the scatter of data around the
arithmetic mean. As can be seen from table No. 3, the main part of the variability of variables (which are
included in the analysis), i.e. 87,3% of their total variance is due to three factors. Moreover, the first factor
accounts for 65,5% of the total variance of variables, while the second factor accounts for 13,3%, and the
third factor accounts for only 8,5%.
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Table 3 — Full explained variance of variables. NB: developed by the authors

Factors % the total variance of the variables Cumulative variance, %
1 65.5 65.5
2 13.3 78.8
3 8.5 87.3

Simply put, almost 90% of the variation in variables estimated by their total dispersion is a
consequence of the influence of three factors. Let's try to understand the situation.
Table 4 shows the correlation coefficients between all considered variables and identified factors.

Table 4 — Correlation coefficients between all variables and identified factors. NB: developed by the authors

Variables Factor 1 Factor 2 Factor 3

GDP: agriculture in general -0,85 0,45 -0,13
crop production industries -0,85 0,44 -0,10
the livestock industry -0,85 0,44 -0,18
Yield: — grain crops -0,72 -0,30 0.18
— sunflower seed -0,84 -0,37 0,10
— cotton's -0,83 -0,06 -0,04
— sugar beet -0,87 -0,34 -0,06
— tobaccos -0,90 -0,15 0,02
— potato's -0,98 -0,10 -0,04
— vegetables from the open ground -0,96 -0,06 -0,15
Gross harvest: — grain crops -0,64 -0,11 0,48
— sunflower seed -0,91 0,001 0,22
— cotton's -0,47 -0,62 -0,46
— sugar beet 0,25 -0,51 0,73
— tobaccos 0,29 -0,77 -0,48
— potato's -0,95 0,04 0,18
— vegetables from the open ground -0,98 0,01 -0,02
% the total variance 65,5 13,3 8,5

A close correlation (correlation coefficients from -0,72 to -0,96) with the first factor in the entire
variable group «productivity». As regards the indicators of gross harvest, the situation is ambiguous here:
fluctuations in the gross harvest of cotton, sugar beets and tobacco are largely dictated by the influence of
the second and third factors (correlation coefficients: -0,62; 0,73; -0,77). For such an important indicator
as the gross harvest of crops, the correlation coefficient with the first factor is only -0,64.

The influence of the first factor is also noticeable in relation to GDP indicators, this can be judged by
the values of the correlation coefficients: -0,85; -0,85; -0,85. The first factor explaining the variability of
the main part of the variables, in our opinion, can be taken as the «specific gravity» of the influence of
natural and climatic conditions.

Let us try to exclude from the further analysis the variables of the GDP group. We will also conduct
factor analysis with data from each of the remaining groups («yield» and «gross yield») separately. Of
course, now the values of the correlation coefficients between variables and factors will be different than
in table 4. The analysis showed that the variation in yield of all crops is dictated only by the influence of
the first factor, i.e. 82,3% of the total variance of the variables of the «productivity» group are
predetermined by the mentioned factor (table 5).
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Table 5 — Correlation coefficients between the variables of the "yield" group and the first factor identified.
NB: developed by the authors

Yield Factor 1
grain crop -0,76
sunflower seed -0,92
cotton's -0,82
sugar beet -0,94
tobaccos -0,94
potato's -0,97
vegetables from the open ground -0,95
% the total variance 82,3

Table 6 shows the results of factor analysis of data generated only from gross harvest indicators for
all crops.

Table 6 — Correlation coefficients between the variables of the "gross harvest" group and the identified factors.
NB: developed by the authors

Gross yield Factor 1 Factor 2 Factor 3
grain crop -0,71 -0,01 -0,44
sunflower seed -0,94 0,06 -0,001
cotton's -0,37 -0,88 0,04
sugar beet 0,12 -0,02 -0,95
tobaccos 0,40 -0,87 -0,03
potato's -0,98 0,007 -0,01
vegetables from the open ground -0,95 -0,08 0,19
% the total variance 51,6 222 16,4

The fact that fluctuations in the gross yield of cotton, sugar beet and tobacco are more dependent on
the influence of the second and third factors, we already know from the analysis of the data in table 1.
According to our version, the indicators of gross harvest of these crops are less dependent on natural and
climatic conditions, since these crops are cultivated on irrigated areas. The variability of the indicators of
the gross harvest of sunflower seeds, potatoes and vegetables is associated only with the influence of the
first factor (correlation coefficients above 0,9). As for the statistical relationship between the data of the
gross harvest of crops and the identified factors (correlation coefficients with the first factor -0,71 and the
third factor -0,44, table 6), we will try to express our assumptions. The indicator of gross harvest of grain
crops, as we know, includes data on the collection of rice and legumes cultivated in irrigated areas. If it is
possible to analyze the variability of the gross harvest of grain crops without taking into account data on
rice and legumes, the absolute influence of the first factor is likely to prevail.

Conclusion. The article analyzes the variability of indicators: a) GDP of agriculture as a whole and
by crop and livestock industries; b) yield and gross harvest of crops. The practical value of the work is the
created statistical model, in which the variability of a large set of parameters is explained by a small
number of identified factors. Moreover, the significance of a factor is estimated by the value of its share in
the total variance of variables. And to assess the tightness of the connection of each parameter of the
problem with a specific factor, correlation coefficients are used. It is established that the factor that we
called the factor of natural and climatic conditions has the greatest influence on the variability of the
considered data. For example, more than 80% of the total variance of the yield indicators of all crops is
explained only by this factor. Therefore, we consider it urgent to find innovative technologies that can
ensure the sustainable functioning of the crop industry despite adverse environmental conditions. In
conclusion, we hope that the study will contribute to an adequate and objective understanding of the
characteristics of the agricultural sector of the economy of Kazakhstan, which is extremely necessary for
developing relevant proposals for the development of the industry.
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KA3AKCTAH 9KOHOMUKACBIHBIH AT'PAPJIBIK CEKTOPBI
JEPEKTEP O3I'EPICIH CTATUCTHUKAJIBIK TAJLJIAY

AHHoTanus. Makanana (QaxkToOpibIK TajlAay pPeTiHAE ONMIEMIIKTI TeMeHAETy omicTepi apkpuibl KaszakcraH
HKOHOMUKACHIHBIH arpapiiblK CeKTOPBIHBIH KOPCETKIIITepi HeTi3iHIe KaJbIITaCKaH JSPeKTep TOOBIHBIH ©3reprillTiK
yaepici 3eprrenai. 1993-2018 xbuinap apacblHOarbl, siFHU 26 KbUT KeJEeMIHJEri Jepekrep TanaaHasl. Tanmayra
EHTI3UITeH Kbl MAJIMETTEp: a) JKaJIbl iMIKI OHIMHIH YII KOPCETKIllli )KoHe OCIMIIK LIapyallbUIbIFbl MEH Mall
HIapyallbUIbIFBl caachl OOWBIHIIA SKOHOMUKAHBIH arpapiiblk CEKTOpBI; 0) aybul IapyallblUIbIFbl AaKbUIAPbIHBIH
TYpJiepi OOHMBIHINA TYCIMALTIKTIH JKOHE >Kalmlbl TYCIMHIH OH TOPT KepceTKimli OoifbHIIa aHbIKTanabl. bacramkel
nepexrepni cratuctukaiblk eHuey STATISTICA 10 GarmapiaMa makeTiH KoJiaHy apKbLibl sKyprizingi. bacranker
YCHIHBUIFAH JEpPEeKTepJi — JKaJIbl iIIKi ©HIM KOPCETKIIliH CTaTUCTUKAIBIK OHJEY HOTWXKEeNepi: a) Bapuauus
ko3(hunmeHTiMeH OaraaHaTBIH JKaJIIbl iIIKI ©HIM AEpEeKTepiHiH aybITKybl 65-67% merinne Oonael; 6) Koppe-
TNSAIUSHBIH  OKYNOTHIK  kodpounuenTinin  (0,97...0,99) wmoHmepi OoifplHIIA >Kaimbl IMOKI OHIMHIH KapajFaH
KOPCETKIMITEPi THIFBI3 KOPPEIBIIUSUIIBIK OalTaHbICTa ©3apa TOYeN/Ii aybICTiaibl 00BN caHamaabl. DaKkTOPIBIK Tanaay
HOTH)KECIH MHTEpIpeTalusiiay Ke3iHae MaTeMaTHKaJIbIK CTATUCTUKAHBIH HETi3ri KOpCeTKIIuTepiHiH Oipi aucnepcus
(aybITKyIBIH OpTamia KBaApaThl) KoJAaHbUIAbl. OIapIblH Kalbl JUCIEPCUSICHl OaralaHaThIH aiHBIMAJbLIAPIbIH
TapaiybiHbIH 90%-Fa KybBIFBl aHBIKTAJIFaH YII (aKTOp SCEpiHIH cajjapbl €KeHi aHBIKTAIABL. bapiblK ayblcrialbl
«OHIMIUTIK» TOOBIHBIH OipiHIIi (akTopsl 0ap THIFBI3 KOppeisuusuiblk Oainanbic (-0,72-nen -0,96-ra neiinri
Koppensauust KoapGHUIUEeHTI) opbiH anaabl. bipiHin ¢GakTopabiH dcepi ilKi KalIbl OHIM KOPCETKIIITEpiHe KaThICTHI,
Koppesaius Ko3QOUIMSHTTepIHIH MOHIHE KaTBICTHI Ja OChbUIal aityra 0omans: -0,85; -0,85; -0,85. OHiMHIH KaJIIIbl
JKUHAy KOPCETKINIiHEe KATBICTBI JKaFjaiga Koppelsius kKoddduiumentrepi OipMoHAI eMec: MaKTaHBIH, KaHT
KbI3BUIIIACKIHBIH JKOHE TEMEKIHIH KaJIlbl )KMHATYBIHBIH aybITKYbl Ke0iHece eKiHIII jKoHe YIIiHII (akTopiapablH
acepimeH (koppemsiuust kodp¢uuuentrepi: -0,62; 0,73; -0,77) opeiHganansl. JJoHIl AaKeLIIapAbl >KaINbl KUHAY
CHSIKTBI MaHBI3BI KopceTKimmTe OipiHmi (hakTopsl Oap Koppensius kodpunuenTi -0,64. ARHBIMANBIIAPIBIH HETI3T1
OediriHiH e3repriluTiriH TyciHAipeTiH OipiHmi (aktop, Oi3miH OHBIMBI3IIA, TaOMFU-KIMMATTHIK JKarmail ocepiHiH
«ynec canMare» peTiHae Kabbuigayra 6onanel. backa aHBIKTanFaH GakTopiap JOTHKAIBIK TYCIHIK OepilreHre nedin
o3re Jie (TaOUFU-KIMMATTHIK Xarnaiiian 0acka) oObeKTUBTI ceOenTep/iH acep eTy AeHreiliH kepcereni. MakTaHsl,
KaHT KbI3bUIIIACHIH JKOHE TEMEKiHI Kbl JKMHAY KOPCETKIIMTEPIiHIH aybITKybl KeOiHece eKiHIII JKOHE YINIHII
(hakTopIapAbIH BIKIAJIBIHA OAWIaHBICTHI €KCHIH OileMi3. bomkaMbIMBI3Fa KaparaHia, aTajlFaH JaKbUIIAp/IbIH KaJIITbl
TYCIMIHIH KOPCETKillli TaOUFHU-KIMMATTBIK JKarjaira, sirHM OipiHmI (akTopIblH bIKHAJIbIHA OailllaHBICHI TOMEH,
olTKeHI OyJI JaKblIIap cyapMalibl ajkanTa ecipiieni. JIoHai AakbULAap/ bl Kbl )KUHAY AEPEKTepi MEH aHbIKTAJIFaH
taxropnap (Oipinmi ¢akropmen -0,71 sxone ymiHmi daktopmen -0,44 koppensuus ko3(GUUNEHTI) apachblHIaFb!
CTaTUCTUKAIIBIK TOYEJIUTIKKE KeeTiH 00JIcaK, 63 O0IKaMBIMBI3/IBI aiiTyFa ThIpbICaMbI3. [IoH1 HaKblIIapAbl JKaJIIbI
JKMHAY KOpCETKIlli cyapMaibl ajKanTapia ecipuleTiH Kypiml meH Oypmiak JakbUIZApblH >KWHAY >KeHIHeri
nepekrepai Kamtuabl. Kypinn skoHe OypImak TakbUiaapsl OOWBIHINA JEPEKTepAl eCenKe amMaFraHAa IOH/I JaKbUIIBIH
JKaIITBl KWHATYBIHBIH O3TEpPTilliTITiH Tangay MYMKIHZAIT Ke3iHme OipiHmii ¢akTop ocepiHiH aOCOMOTTIK OackM
6oxysr MymKiH. bipak Oy ek 0i3miH O6omkaM. JKYMBICTBIH MPaKTHKAIBIK KYHIBUIBIFB KYPBUIFAaH CTaTHCTHKAIBIK
MozeNb OOJBINT CcaHANa/lbl, OHJA KONTETeH MapaMeTp KHUBIHTHIFBIHBIH ©3TeprillTiri aHbIKTaaFaH (haKTopJIapAblH a3
MeJIIIepi apKpUIbl TyciHmipitedi. by perre, Kanmaii ma O6ip (pakTOPIBIH MaHBI3ABLIBIFEl OHBIH AdHBIMAIbLIAPIBIH
KaJMbl  JUCHEPCUACBIHAAFBI  YIIECIHIH MOHI HerisiHge Oaramanansl. OpbiHpganran 3eprrey  Kazakcran
SKOHOMUKACBHIHBIH arpapiblK CEKTOPBIHBIH €pEKLIEIriH 3epTTey OOMBbIHIIA ©3€KTi YCBIHBICTAp/bI d3ipieyre,
00BEKTHUBTI TYCIHYyre MYMKIHAIK Oepe/i Jen YMIiTTeHeMis.

Tyiiin ce3mep: kemenmeMIi CTaTUCTUKANBIK Tajjaay, (akTOpiblK Tannay, KOPPeSLMUIBIK Marpula,
Koppemsauust Ko3dGUIMEeHTI, TUcTiepcHs
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CTATUCTUYECKHI AHAJIN3 U3MEHYUBOCTH JAHHBIX
AT'PAPHOI'O CEKTOPA DKOHOMUKHU KA3BAXCTAHA

AHHOTanusi. B cratbe wn3yuaercsi M3MEHYMBOCTh TPYMINbl JAaHHBIX, CHOPMHUPOBAHHOM M3 MOKa3zaTenel
arpapHoOro CceKropa SKOHOMUKM Ka3axcraHa, ¢ HOMOIIBIO OJHOTO W3 METOIOB CHIDKEHHS pPa3MEPHOCTH Kak
(haxTopHBI aHamm3. [IpoananusupoBans! ganuse 1993-2018 1T, T.€. 32 26 set. K aHanmu3y ObuH BKIIFOUEHBI: a) TPH
nokasarenss BBII - arpapHOro cexropa 3KOHOMUKH B LIEJIOM U II0 OTPACISM PaCTEHUEBOJCTBA U KMBOTHOBOJICTBA;
0) deThpHAIUATH IOKa3aTesieil ypoXKaHOCTH M BaJoOBOro cOOpa ypokash MO BHAAM CEIbCKOXO3SHCTBEHHBIX
KynpTyp. Cratuctuueckass oOpabOTKa MCXOAHBIX JIAHHBIX IPOM3BOJMIIACH C HCIIOJIH30BAHMEM IIaKeTa IPOrpaMm
STATISTICA 10. Pesynbrarsl ctaTucTuueckoii 00pabOTKM NepBUYHBIX JaHHBIX - nokaszateneld BBII: a) xonebanus
nmanebix BBII, orneHnBaemMbie KO3((GUIMEHTOM BapHallM{, HAXOIWINCh B Tpeaenax 65-67%; 0) mo 3HAYCHUSM
napHeIx Kod(dunuentor koppemsamun (0,97...0,99) MOXKHO yTBEp)KIAaTh, YTO pAacCMOTpeHHBIE Tokazarenn BBII
SBISIFOTCS.  B3aMMO3aBHCHUMBIMHM ITIEPEMEHHBIMH C TECHOW KOpPPEISILMOHHON CBs3pio. Ilpu uMHTEpnperanun
pe3ynbTaToB (haKTOPHOTO aHAIM3a HWCIOJIB30BAJACh OJWH M3 BAXKHBIX IOKAa3aTeleld MaTeMaTH4eCKOH CTATHCTHKH,
Kak qucriepcuss (CpemHMIl KBaApaT OTKIOHEHHH), OTpaxkaromas Mepy pa3Opoca IaHHBIX BOKPYT CpegHen
apumerngeckoir. Bersicueno, uro moutu 90% pazdpoca mepeMeHHBIX, OIICHUBAaEMbIe UX OOIIeH ANCIepcHei — 3To
CIIIICTBHE BIMSHMSA TPEX BBIABICHHBIX (DakTOpoB. TecHast KOppensHOHHas CB3b (KOI(DPUIMEHTH! KOPPEISLUH OT
-0,72 no -0,96) c mepBbIM (GaKTOPOM y BCeil MEPEMEHHOM IpyINbl «ypokKalHOCThY. BiusiHue mepsoro ¢axropa
OILIyTHMO U B OTHOIIeHHH nokasateseid BBII, 06 3ToM MOKHO CyanTh 10 3Ha4eHUsIM KO3 (DUIIMEHTOB KOPPEISLNU:
-0,85; -0,85; -0,85 Uro kacaercs mOKa3zaTelieli BaJIOBOrO cOOpa ypoxkas, TO 3[eCh CUTyallus HEOJHO3HAYHAS:
KoJieOaHMsT BaJIOBOro cOOpa XJIONKa, CaxapHOW CBEKJIbI M Tabaka B OOJbLIEH CTEMEHH MPOIUKTOBAHBI BIMSHHEM
BTOPOTO M TpeThero (axTopoB (ko3¢ ¢uunentsl koppemssuun: -0,62; 0,73; -0,77). Y Takoro Ba)XHOTrO IOKa3aTes,
Kak BaJIOBOI cOOp 3E€pHOBBIX KYJIBTYP, KO3(D(UIMEHT KOppENSUH C MepBbM (hakTopoM Toibko -0,64. [lepBbiid
(hakTOp, OOBACHAIOMNIT N3MEHYMBOCTH OCHOBHOM YacTH IIEPEMEHHBIX, I10 HAIIEMy MHEHHIO, MOXXHO INPHHSTH 3a
«yZIENBHBI BEC» BIMSHUS INPHPOIHO-KIMMATHYECKUX YCIOBHHA. Jlpyrue BbISBICHHBIE (DAKTOPHI ITOKA3BIBAIOT
YpOBEHb BIUSHUS MHBIX (KpOME NPHUPOJHO-KIMMATHIECKUX YCIOBHH) OOBEKTHBHBIX NPWUYMH, IIOKa HE
HOAJAIOIINECs JOTHYeCKOMY OOBsicHeHuto0. To, 4yTo KoneOaHMs IOKa3aTeledl BaloBOro cOopa XJIONKa, caXapHOH
CBEKJIBI ¥ Tabaka B OOJIbIIIEH CTENIEHN 3aBUCAT OT BIMSHUS BTOPOTO U TPETHEro (PakTOpOB, MbI yxe 3HaeM. [1o Hamrel
BEPCHUH, T0Ka3aTelId BAJIIOBOTO cOOpa yposkas yKa3aHHBIX KYJIbTYP, B MEHBILEH CTENEHH 3aBUCAT OT MPHPOIHO-
KJIMMaTU4YeCKUX YCJIOBHH (T.e. OT BIMSHUs IepBoro (akropa), MOCKOJbKY 3TH KYJbTYphl BO3JENBIBAIOTCS Ha
OpOlIaeMbIX IUIOMAAX. UTO KacaeTcs CTaTHCTHUECKON 3aBUCHMMOCTH MEXIY JaHHBIMH BajlOBOrO cOopa 3epHOBBIX
KyJIBTYp M BBISIBICHHBIMH (hakTopamu (Ko3(hQHUIMEHTH Koppensiuuu ¢ nepBeiM dakropom -0,71 m ¢ TpeTbum
takTopom -0,44), To monpobyeM BhICKa3aTh CBOM IpeArookeHus. [loka3arens BaoBoro coopa 3epHOBBIX KyJIbTYp
BKJIIOUaeT B ceds aHHbIE MO cOOpy prica W OOOOBBIX KyJBTYp, BO3JENBIBAEMbIX Ha OpomIaeMblX Iuiomaasx. [Ipu
BO3MOXKHOCTH aHAJIN3a U3MEHUYMBOCTH BaJIOBOTO cOOpa 3epPHOBBIX KyJNbTyp 0€3 ydeTa JaHHBIX MO pUCy B G0OO0BBIX
KyJIBTYp, BEPOSTHO aOCONIIOTHOE NpeoOiagaHue BIMSHHUA TmepBoro ¢akropa. Ho 3TO TONBKO HamM AOTajaKH.
[TpakTHyeckoil LEHHOCTHIO PabOTHI SBISETCS CO3AAaHHAS CTATHCTHYECKas MOJAENb, B KOTOPOH H3MEHYMBOCTH
0ospmIoro Habopa mapaMeTpOB OOBSICHSETCS HEOONBIIMM KOJHYECTBOM BBIABICHHBIX (akropoB. Ilpu 3TOM
3HAQUYUMOCTh TOTO MJIM HMHOTO (DaKTOpa OLEHMBASTCS 3HAUYCHHUEM €ro JOoJIM B OOLIeH IHCIepCHH NepeMEHHBIX.
BrmmonHeHHoe uccnenoBanue OynerT clocoOCTBOBAaThH aJleKBATHOMY M OOBEKTUBHOMY IIOHMMAaHHMIO OCOOCHHOCTEH
arpapHoro cexropa 3koHOMuKH KazaxcraHa, 4yTo KpaiiHe HE0OX0IUMO Ui BEIPAOOTKH aKTyalbHBIX MPeIIoKEeHUN
10 Pa3BUTHIO OTPACIIH.

KiioueBble cj10Ba: MHOrOMEpPHBIN CTaTUCTUYECKUIl aHaU3, (PaKTOPHBIM aHAIM3, KOPPEISILMOHHAS MaTpulla,
K03(h(DUIMEHT KOPPEIISILUT, TUCIIEPCHSI.
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