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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 ofthe 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 ofthe 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 ofthe 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 1993-2018, 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 ofthe 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 ofthe 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 ofthe 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 ofthe 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 ofthe deviations), which reflects the measure ofthe 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% oftheir 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
2 133 78.8
3 85 87.3

Simply put, almost 90% of the variation in variables estimated by their total dispersion is a
consequence ofthe influence ofthree 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 65,5 133 85

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 ofthe 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 ofthe 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 ofthe "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 22,2 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.



Bulletin the National academy ofsciences o fthe Republic o fKazakhstan

A. A. HypneiicoBal, L. ¥. Huasbekosa2 O. A. flarmupsaes3, T. tO. Mxongoweasd
E. KonecHukoa5 3. P. MaHgpaxu6 J1. A. Maiicurosa7, P. XX. KypmaHKkynoBa8

Napx bl akagemuscel, Hyp-CyntaH, KasakcTaH;
2C. tO. ButTe aTbiHaarbl Mackey yHUBepCUTETI, Pecei;
3C. CeiichynnuH aTbiHAarbl Kasak arpoTexHukanbik yHmsepcuteTy Hyp-CyntaH, KasakcTaH;
M. Pbickyn6ekoB aTbiHAarbl Kbiprbi3 3KOHOMUKaNbIK yHUBepcuTeTi; bilkek, KbiprbicTaH;
B. N. BepHafckuit aTbiHgarbl KelpbiM (efgepanibl YHUBEPCUTETI; Peceil;
6beB3n Aky60B aTbiHAarbl KbipbiM KbipbiM UHXEHep/LW-nefarorvkanbik yHMBepcuTeT” Peceil;
MHryw memnekeTTiK yHUBepcuTeTi; Marac, Peceii;
8C. baliiwes aTbiHgarel AkTebe yHmsepcuteTi, AkTebe, KasakcTaH

LASALCTAH OKOHOMWMNKACDBIHbLL, ATPAP/IbL, CEKTOPbI
OEPEKTEP 03TEP1C1H CTATUCTUKANbBL TANOAY

AHHOTauma. Makanaga (hakTop/blK Tanjay peTwge enwempgikti TeMeHAeTy 3gicTepi apKbiibl KasakcTaH
3KOHOMMWKACbIHbLL, arpap/iblK CEKTOPbIHbIH KepPCeTKILTepi HerisiHAe KanbiNTackaH AepeKTep TOObIHbIH e3repnLunkK
Ygepici 3epTrengi. 1993-2018 »bingap apacbiHAarbl, SirHW 26 Xbli KeneMiHAeri gepektep TangaHibl. Tangayra
EHTI3iNreH annbl MafiMeTTep: a) annbl iWKi eHiMHIH YW KepceTKilli X3He eciMAik wapyallblibirbl MeH Man
LapyawbinbIrbl canacbl 60MbIHLLIA 3KOHOMUKAHbIL, arpap/ibiK CEKTOpbl; 6) aybli Lapyallblibirbl faKbl14apbliHbIH
TYpnepi 60ibiHWAa TYCIMAINIKTIH X3He Xannbl TYCIMHIH OH TepT KepceTKiwi 6oibiHWA aHblKTangbl. bactankbl
fepekTepai ctatucTukanblk eHgey STATISTICA 10 6argapnama nakeTw KongaHy apkbifibl XXyprisingi. bactanksl
YCbIHbIITAH AepeKTepAi - >Xannbl iWKi ewM KepceTKiliH CTaTUCTUKaNblK €eHAey HITMXenepi: a) Bapuayums
Ko3a(huumeHnmMeH GaranaHaTblH Xanmbl LWL €eHiM AepeKkTepiHiH aybiTKybl 65-67% wenHae 6onasbl; 6) Koppe-
NAUMAHBIH - XKYNTbIK  KO3(uumeHTiHiH  (0,97...0,99) M3HAepi O6OMbIHIIA >Kanmbl WLW €eHIMHIH KapanraH
KepceTKiLlTepi Thirbi3 KOppenauusnbik 6ainaHbicTa e3apa Tayensi aybicnanbl 600bin caHanagbl. PakTopbik Tangay
HATMXeCL UHTepnpeTauuanay KesiHie MaTemaTMKa/blK CTaTUCTUKaHbIH HEN3M KepceTKilWTepiHiH 6ipi ancnepcus
(aybITKyablH opTawla KsagpaTtbl) KongaHbingbl. OnapfblH Kannbl AWCNepcuschbl 6aranaHaTblH aiHbIManbinapibiH
TapanyblHblH 90%-ra XybIrbl aHbIKTaaraH YLl (akTop 3cepiHiH cangapbl ekeHi aHblKTandbl. bapnbiK aybicnanbl
«eWMAWK» TOObIHbIH GipiHWI hakTopbl 6ap ThIrbl3 KOppenauusanblik 6GaiinaHbic (-0,72-geH -0,96-ra AewHn
Koppenaums KoapguLmeHTi) opbiH anaabl. BipiHWi (akTopAbliH 3cepi ilKi Xannbl ewm KepceTLwTepLle KaTbICThl,
Koppensyumsa KoahunumMeHTTepiHiH MaHLWWe KaTbICTbl Aa ocbinal alityra 6onagpl: -0,85; -0,85; -0,85. BLUMHLL, Xannsbl
XKMHaNMy KepceTKiliHe KaTbICTbl >Xargainga Koppenaums KoagduumeHTTepi OGipM3HAI emec: MaKTaHblH, KaHT
KbI3bI/ILLACBIHbIH YK3HEe TEMEKIHIH XaNmnbl XUHaNyblHbIH ayblTKybl KebiHece eKiHWi »X3He YLWiHWi hakTopnapgbiH
acepimeH (koppenaums koathduuymenTTepi: -0,62; 0,73; -0,77) opbiHAanadbl. OsHAi AakblngapAbl XKanmbl XUHay
CUAKTbI MaHbI3bl KepceTwwTe BipiHWi hakTopbl 6ap Koppenauns KoaphpuumeHT -0,64. AtHbIManbinapablH HEri3ri
6eniriHiH esrepnwTwWH TYCIHAIPeTIH GipiHWi dakTop, 6i3AiH OlibIMbI3Wa, TabUrN-KAMMATTLIK Xarfain 3cepiHiH
«Ynec canmarbl» peTiHae Kabbingayra 6onagsl. backa aHblKTanraH gaktopnap norukanblk TYCiHIK 6epinreHre geLH
esre e (Taburn-knMMaTTbIK XargangaH 6acka) 06beKTMBN cebenTepdiH 3cep eTy AeHrelH KepceTedi. MakTaHbl,
KaHT KbI3bI/ILLACLIH XX3HE TeMeLUL Xaamnbl XXUHAy KepCeTKiTepiHiH aybITKybl Kebliece eKiHWI X3He YLiHLi
(hakTOpnapAblH biKNanbiHa 6aliNaHbICTbl eKEHIH Ginemis. BomKambIMbI3ra KaparaHia, ataaraH gakbl1gapabliH XXanmbl
TYCiMiHIH KepceTKiwi Taburn-knMMaTTbiK Xarfaira, Ardum GipiHWi (akTopAblH biKNanbiHa 6GalinaHbICbl TEMEH,
eiiTkew 6yn fakbingap cyapmanbl ankanta eipuesa. JaHAi Aakblngapabl Xanmbl XXuHay gepera” MeH aHblKTanraH
thaktopnap (6ipiHwi dakTopmeH -0,71 >3He YwWiHwi gakTopmeH -0,44 Koppenauusa KosppuumeHT” apacbiHAarbl
CTaTUCTUKANbIK TaYeNALIKKe KeneTiH 60ncak, e3 60/mKaMbIMbI3fbl aiTyra ThipbicaMbl3. J3aHAi Aakblngapabl Xannbl
XUHay KepceTK” cyapmanbl ankantapja ecipineTiH KYpiw neH 6ypllak fakbUiapblH >XKWHAY >XeHLwaen
nepekTepai kKamtugbl. KYpill XaHe 6ypluak gakblngapbl 60MbIHLLA AePeKTEPAI eCenke anmaraHga AaHai AakbingblH
XKannbl XUHaNYbIHbIH €3repnuwTWH Tangay MYMKIiHAIM KesiHge OGipiHWI (akTop acepliw, abcontoTTiK 6acbiM
60nybl MymMKLU. Bipak 6yn Tek 6i3giH 60/mkam. XXYMbICTbIH MPaKTUKaNbIK KYHAbINbITbI KypbiAraH CTaTUCTUKabIK
Modenb 60nbIN caHanadbl, OHAa KenTereH napaMeTp >KMbIHTbITbIHBIH €3repniTLl aHblKTanraH (aktopnapabiH as
Menwlepi apKbinbl TYCiHAipineai. Byn peTTe, KaHgan fa 6ip (akTopAblH MaubI3Ablabirbl OHbIH aiHbIManbINAPAbIH
Xannbl  gucnepcuacbiHgarbl  YNeciHiH  M3aHi  HerisiHge 6aranaHagbl. OpblHganraH 3epTrey  KasaxctaH
39KOHOMUKACbIHbIH arpap/iblK CEeKTOPbIHbIH €epeKLUellH 3epTTey 60MblHIIA €3eKTi YCbIHbICTApAbl 33ipfeyre,
006beKTUBTI TYCiHYre MYMKIHAIK 6epedi Aen YMITTeHeMis.

TYWiH cesgep: Kenenwemai CTaTUCTUKaNnbiK Tangay, (akTOpibK Tangay, KOPPenALMsNbIK MaTpuua,
Koppensumsa KoapouuneHTy aucnepcus
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CTATUCTUYECKUIN AHANN3 NSMEHUYNBOCTU AAHHbIX
ATPAPHOIO CEKTOPA 3KOHOMWKW KASAXCTAHA

AHHOTauMa. B cTaTbe M3y4aeTcs M3MEHUMBOCTb FPYNMbl AaHHbIX, CHOPMUPOBAHHON W3 MNoKasaTenein
arpapHoro cektopa 3KOHOMUKM KasaxcTaHa, C MOMOLLbHO OAHOM0 W3 METOAOB CHUXEHUS pasMepHOCTU Kak
(haKTOpPHbIA aHanu3. MpoaHann3upoBaHbl gaHHble 1993—2018 rr., T.e. 3a 26 neT. K aHanM3y 6bINN BKIKOYEHDI: &) TPW
nokasatens BBI1 - arpapHOro cektopa 3KOHOMUKMW B LLe/IOM U MO OTPAacnsmM pacTeHMEBOACTBA U XXMBOTHOBOACTBA;
6) ueTblpHafUaTb MOKasaTeneil ypoxalHOCTM M BafoBOr0 cbopa ypoXkas MO BMAAM CEbCKOXO3AWCTBEHHbIX
KynbTyp. CTatuctuyeckas 06paboTka MCXOAHbIX [aHHbIX MPOW3BOAMMIACL C MCMOJIb30BAaHWEM MakeTa Mporpamm
STATISTICA 10. Pe3ynbTaTbl CTAaTUCTUYECKOWK 06paboTKM NepBMUHBIX AaHHbIX - MOoKasaTeneil BBI1: a) konebaHus
[JaHHbIX BBI, oueHnBaemble KO3(P(HMLUMEHTOM Bapuauumn, Haxogunucb B npegenax 65-67%; 6) N0 3Ha4yeHMAM
napHbIX KoadduumeHToB Koppenauumn (0,97...0,99) MOXHO yTBepXfaTb, YTO PacCMOTPeHHble fokasaTenn BB
ABNAIOTCS B3aMMO3aBUCUMbIMW MEPEMEHHBLIMU C TECHON KOPPensuMoHHOW cBA3blo. [pyu  MHTepnpeTaumu
pesynbTaToB (J)akTOPHOrO aHann3a MCMONb30Baiacb OAWMH M3 BaXHbIX MOKa3aTeneid MaTeMaTM4eckol CTaTUCTUKY,
Kak Aaucnepcus (cpefHWiA KBajpaT OTKAOHEHWIA), oOTpaxatolwasa Mepy pa3bpoca AaHHbIX BOKPYr cpeaHeit
apudmeTnyeckoin. BoisicHeHo, 4To nouTn 90% pa3bpoca NepemMeHHbIX, OLeHMBaeMble MX 0O6LLel Aucrnepcuein —aTo
CNeACTBME BIMSAHUA TPEX BbIABNEHHbIX (akTopoB. TecHas KOppensunoHHas cBA3b (KO3h(ULMEHTbI Koppenaumum ot
-0,72 po -0,96) c nmepBbIM (haKTOPOM Yy BCEl NEPEMEHHOW FPYMMbl «YpPOXXaNHOCTb». BnunsHue nepsoro hakropa
OLLYTMMO M B OTHOLLEHUW NoKa3aTeneldi BBIM, 06 3T0M MOXHO CyfMTb MO 3HAYEHUAM KO3(h(HULIMEHTOB KOPPENsALMU:
-0,85; -0,85; -0,85 Yrto KacaeTcs nokasaTeneii BanoBOro cbopa ypoxkasi, TO 3[ecCb CUTyauuss HeoA4HO3HauHas:
KonebaHus BafioBOro cbopa Xnonka, caxapHol CBeK/bl U Tabaka B 6OMbLUEA CTeneHW NPOLUKTOBaHbl BAUSHUEM
BTOPOro u TpeTbero aktopos (KoahduumneHTbl Koppenaummn: -0,62; 0,73; -0,77). Y Takoro BaKHOro nokasaTens,
Kak Ba/ioBO/ C60p 3epHOBbLIX KynbTyp, KO3hMUUMEHT KOppenauum c nepebiM (PakTopoMm Tosnbko -0,64. MepBbiii
(haKTop, OOBACHAIOWNIA U3MEHUMBOCTb OCHOBHOM YacTW MEPEMEHHbIX, MO HaleMy MHEHWK, MOXHO MPUHATHL 3a
«y[eNbHbIA BEC» BAUAHUA MPUPOLHO-KAMMATMYECKMX YCNOBUA. [lpyrue BbIABNEHHble (HaKTOpPbl MOKAa3blBAOT
YPOBEHb BAIMAHUSA UHbIX (KPOMEe MNPUPOAHO-KAMMATUYECKMX YCNOBUIA) OOBLEKTUBHLIX MPUYMH, MOKa He
NoAjaloLLMecs NOrMYeckKoMy 06bACHeHMIO. To, YTO KonebaHMA MokasaTefieil BanoBOro cbopa Xonka, caxapHoi
CBEK/bl 1 Tabaka B 60/ibLUeli CTENEHW 3aBUCAT OT BIMSAAHNA BTOPOr0 M TPeTbero (hakTopos, Mbl Y)Ke 3HaeM. Mo Hawel
BEpCUK, MoKasaTenu BasioBOro cbopa ypoxkas ykasaHHbIX KyNbTyp, B MEHbLUEA CTerneHW 3aBUCAT OT MPUPOLHO-
KMMaTUYeCKUX YCNOBWIA (T.e. OT BAUAHWUSA NepBOro (hakTopa), NOCKOSIbKY 3TW Ky/NbTypbl BO34eNblBAOTCA Ha
OpoLUaeMbIxX naowaaax. Yto kacaeTcs cTaTUCTUYECKOW 3aBUCMMOCTW MeXAY AaHHbIMU BanoBOro c6opa 3epHOBbLIX
KYNbTYp W BbISIBNEHHbIMW (DakTopamy (Ko3thuUuMeHTbl Koppensuun ¢ nepebiM (haktopoM -0,71 M ¢ TpeTbuM
thakTopom -0,44), To nonpobyem BbiCKa3aTb CBOM NPeAnonoXeHns. MokasaTens BaNoBOro c6opa 3epPHOBLIX KyNbTyp
BKNIOYaeT B ceba faHHble No cbopy puca n 6060BbIX KyNbTyp, BO3L4e/bIBAEMbIX Ha OpoLlaeMbiX naowaaax. Mpw
BO3MOXHOCTM aHaim3a M3MEHYMBOCTM BasIOBOro cbopa 3epHOBBIX KyNbTyp 6e3 yueTa AaHHbIX MO pucy 1 6060BbIX
Ky/nbTyp, BeposiTHO abCconoTHOe npeobnafaHne BAUAHUA MNepBoro akropa. HO 3TO TOMbLKO HawmM AOragku.
MpakTu4eckol LEHHOCTbIO paboTbl ABASETCA CO3[4aHHAsA CTaTUCTMYecKass MOAenb, B KOTOPOW W3MEHYMBOCTb
6onbloro Habopa napameTpoB O06BACHSAETCA HeBGONbLIMM KOAMYECTBOM BbISIBMEHHbIX (DaKTOpoB. [lpu 3TOM
3Ha4YMMOCTb TOr0 WAM WHOrO (hakTopa OLEHMBAETCS 3HayYeHWEM ero Aonu B 0OLleli AUCNEpCUMU MepeMEHHbIX.
BbinonHeHHOe uccnegoBaHve 6yneT cnocobcTBOBaTb afeKBaTHOMY U 0OBLEKTUBHOMY MOHUMaHUIO OCOBEHHOCTEN
arpapHoro cektopa 3KOHOMMKM KasaxcTaHa, YTO KpaliHe He06XO0AMMO [A/15 BbIpabOTKM aKTyaslbHbIX NpeanoXeHui
Mo pasBUTUIO OTPac/u.

KntoueBble CNoBa: MHOFOMEPHbIA CTaTUCTUYECKUI aHann3, (DaKTOPHBIA aHann3, KoppensuMoHHas mMaTpuua,
KO3 UUNEHT Koppenaymmn, gucnepcus.
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