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FACTOR ANALYSIS OF THE VARIABILITY OF REGIONAL
INDICATORS THE REAL SECTOR OF THE ECONOMY OF
KAZAKHSTAN

Abstract. The study’s main purpose is to analyze the variability of regional
indicators of Kazakhstan’s real sector of economy by leveraging Factor Analysis.
Processed indicators encompass 1999-2019, i.e. 21 years. The number of regions is
14. Input information was compressed as follows: mean values of indicators of each
region in 21 years were calculated and then one final table was created.

Results of Factor Analysis. All industries of real sector of economy may be lined
up in four groups according to common interregional variability criterion: 1) mining
industry; 2) manufacturing industry; 3) agriculture (crop and livestock breeding);
4) transport and communication. According to Factor Analysis methodology, it is
considered that there is a certain factor behind the indicators of each selected group,
i.e. there is an objective reason. The factors are independent, therefore, the indicators
of different groups do not have statistical relations among each other.

The indicators of mining and manufacturing industries have certain regional
orientations, i.e. few areas have either mining or manufacturing sectors developed.
Agriculture is also a region-dependent sector of the real economy. Significant part
of regional variability of livestock sector and almost total interregional variability
of population have common factor behind (total variances 0.57 and 0.94). In other
words, livestock breeding is predominantly developed in regions with a denser
population. Transport and communication sectors are not bound to certain regions,
they flourish in heavily populated areas (total variances 0.69; 0.85; 0.61).

Interregional fluctuations of resource indicator, i.e. capital investments, almost
totally match with similar fluctuations in mining and construction (total variances 0.94;
0.70; 0.97). As for capital investments directed to other sectors, their interregional
variability is negligible. What is this talking about? Capital investments, except for
mining and construction, are pinpoint investments, i.e. allocated to certain regions
only.

Key words: real sector of economy, regions of the country, variability, multivariate
statistical analysis, Factor Analysis, variance, correlation coefficients.
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KA3AKCTAH YKOHOMUKACHI HAKTbI CEKTOPBIHBIH AHMAKTBIK,
KOPCETKIIITEPIHIH BAPUATUBTIJIIT'TH ®AKTOPJBIK TAJLJAY

Annoranus. Makanaia KazakcTan 5KOHOMUKAChl HAKTHI CEKTOPBIHBIH aMaKThIK
kepceTkimTepiHiy 1999-2019 xpungapaarsl, sFHU 2 1 Kb O0HBIHIIA BAPUATHBTUIITH
3epPTTEY/iH HOTHKENEp OassHaaFaH. 3epTTey KOl OJIIIEeMTi CTATUCTUKANIBIK TaJIIay
oaicTepiniy Oipi — (aKTOPIBIK Taaay/sl MaigaiaHa OThIPBII JKacaubl. ANMaKTap
caHbl - 14 obmpIc. 3epTTey METOAMKACKIHA KEJIETiH 00JICaK, €H ajlabIMEH 0acTamKbl
aKmapar KejieMi TOMEHJIEriiel alropuTMIi KOJIIaHa OTBIPHIN OHTAMIaHABIPBLI/IBL:
a) op arimakThIH 21 KbUT OOMBIHIIA KOPCETKIIUTEPiHIH opTalla MoHI ecenteni; 0)
KaHaJaH naia OonFaH MaJiMEeTTepAEH Oip KOPBITBIHIBI KECTE KYPBUIIBL.

dakTOpBIK TalJayAblH HETi3ri HOTHXKeNepl. AlMakapasblK BapHaTHBTLIIKTIH
OPTaKTHIFBl enmeMi OoifbiHma Ka3akcTaH SKOHOMHMKACHI HAKTBI CEKTOPBIHBIH
OapibIK cajmajgapblH TepT ¢akTop TOOBIHA OipikTipyre Oomamsl: 1) eHmipymIi
OHEPKACIiN; 2) OHIeylll ©HEepKacim; 3) aybul MapyamlbUTBIFBl callachl (©CiMIiK
[IapyanIbUIBIFBl )KOHE Mall IIapYallbUIBIFEl callalapblHAH TYPalibl); 4) KOJiK jKoHe
Oaiinmanpic. DakTOpIBIK Taljay olIicHaMachlHa colikec, opOip ¢axrop ToObIHA
Oexnrim Oip oObekTHBTI ceben oprak jgen TaHbUianel. DakroprnapabiH Oip-OipiHe
TOYEIIIIIT] JKOK, COHIBIKTAH dPTYPIIi (PaKTOPIIBIK TONTApILIH KepceTKimTepi Oip-
OipiMeH CTAaTUCTHKANBIK OaimaHeicTa Ooa anMaiapl. OHEPKOCINTIH OHIIpYyII
YKOHE OHJIEYIITI caNaNapblHBIH alfMaKTBIK TOYENIUTITi 6ap eKeHiH OachI aiiTy KaKeT.
By skoHOMHKa HAaKTBl CEKTOPBIHBIH OHIIPYIII HEMece OHJEYIIi CajaapbIHbIH
TeK Oenrini Oip oONbICTap/Aa AaMBIFAHIBIFBIH OlNipeai. AybUl MIapyambUIbIFEL Ja
9KOHOMMKAHBIH HAKThl CEKTOPBIHBIH aliMaKKa TOYeNJi cajlachl OOJIbINT TaObLIAIbI.
Man mrapyamsUTBIFBI  Calachl KOPCETKIITIHIH aifMaKapaiblK BapHaTHBTLUIITIHIH
enoyip Oeriri MeH XallbIK CaHbl KOPCETKIIIiHIH aiiMakapajiblK BapHaTHBTUIICIHIH
Oapinbik Oetiri 6ip dakropmen OainmanbicThl (Kanmbl aucnepcusiapsl 0.57 xoHe
0.94). SIrau, Man wapyambUIBIFBl HETi31HEH XaNKbI THIFbI3 aiiMaKkTapaa 1aMbIFaH Jell
ecenreyre Oonazpl. Kestik nmeH OaliaHbIC cajaiapbl eJIiH )KeKeJIereH ailMaKkTapblHa
OaifmaHpICTBl emMec: OyJI camanmapblH KOPCETKIITepi TeK FaHa KePriTiKTI XallbIK
caHpiHa OaitmanbicTel. Herisri kanuramra >KymMcanaThlH WHBECTUIMSUIAD MEH
KYpBUIBIC ~caiajapbl KOpCETKIMTepiHiH aiiMakapajiblK aybITKybIHa KeleTiH
OoJicak — aTanraH KepCEeTKIIITEPIiH aybITKylIapbl Oip-OipiHe TONBIK coiikec Keyeai
(xanmel nucnepeusuiapet 0.94; 0.70; 0.97). DkOHOMHKA HAKTHI CEKTOPBIHBIH 0acKa
caylajapblHa apHAJIFaH WHBECTUIMSIApFa KeJIEeTiH OoJicaK, oNapAblH aiiMaKkapalbiK
BapHATUBTLIIT mamaisl FaHa. byn HeHi kepcereni? bizaiy mikipiMisiie, eHAipyIi
OHEPKICIN MEH KYPBUIBICTaH 0acKa caiap¥a KYMCaJIaThH HHBECTHUIVIIAD TEK FaHa
caHayJIbl aiiMaKTapra OeJiHiN OTHIpFaH.
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®AKTOPHBII AHAJIN3 BAPUATUBHOCTHU PETMOHAJIBHBIX
MOKA3ATEJIEM PEAJIBHOI'O CEKTOPA DKOHOMMKH
KA3AXCTAHA

AHHoTamms. B crathe M3N0OKEHBI pe3yabTaThl UCCIIECAOBAHUS BapHUaTHBHOCTH
pEerHoHANBHBIX IOKa3aTeleil peanbHOro cekropa SKoHOMHMKM KazaxcraHa c
HCIIOJIB30BAHUEM OJHOTO M3 METOZOB MHOTOMEPHOTO CTaTUCTHYECKOrO aHalln3a —
¢axTopHoro ananuza. OOpaboTaHbl MACCUBBI 3HaUEHMIA TIOKazaTenel 3a 1999-2019
IT., T.¢. 32 21 rox. KonnuectBo pernonos — 14 o6nacreii. CHavyasia OCyIIeCTBICHO
cKaThe MCXOOHOM MH(OpMAaluH, Uil 4ero HMCIOJIb30BaH CICAYIOLWIMN alrOpUTM:
BBIYUCIICHBI CpeJHHE 3HAYeHHMs MOKazaTeield Mo Kakaod obiactu (3a 21 roxm) m
chopMHpOBaHa OJHA UTOTOBAs TaOIHLIA C JAHHBIMHU.

OcHoBHBIE pe3yabTaThl (HakTOPHOro aHanusa. Bece oTpacim peanbHOro cekropa
SKOHOMHKH perHoHOB KazaxcraHa mo KpUTepHIO OOIIHOCTH MEXpPErvOoHaIbHOU
BapUaTHBHOCTH MOXHO OOBEOUHHTH B YeThIpe TIpynmnel: 1) moObiBaromias
MIPOMBIIUIEHHOCTB; 2) 00pabaTbIBaroiiasi MPOMBIIIIIEHHOCTE; 3) OTPAacib CEIbCKOTo
xo03s1iicTBa (cepsl pacTeHHEBOACTBA U KUBOTHOBOJCTBA); 4) TPAHCIOPT U CBSI3b.
[To meTomonorun (hakTOPHOTO aHaAIM3a CUUTAETCS, YTO 3a MOKA3aTEeISIMH KaXXIOH
BBIJICJICHHON TPYNIBl CTOMT HEKOTOpHIA (pakTop, T.e. OOBEKTHBHAS NpPUYMHA.
@DaxTOpsl ABJIAIOTCS HE3aBUCHUMBIMH, IO3TOMY Y TOKasaTelell pas3HbIX TPy
OTCYTCTBYIOT CTaTUCTHYECKHE CBS3M Mexay coboil. [lokazarenmn noObIBarommx
u 00pabaThIBAIOINX BUAOB NPOMBIIUIEHHOCTH HMEIOT YETKYI0 PErHOHAIBHYIO
OpHEHTAIHIO. JTO 03HAYAET, YTO €CTh 00JacTH ¢ OoJiee pa3BUTON AOOBIBAOLIEH THO0
Oonee pa3BUTON 00pabaThHIBAIOIIEH OTpaciasiMA SKOHOMHUKH. CeIbCKOE XO3SIMCTBO
TOXE SBJISIETCA PETHMOHO3aBHUCHUMOM OTPACiIbl0 PEATbHOTO CEKTOpa 3KOHOMHKH.
3HayuTedbHAsT YacThb MEXPETHMOHAIbHOM BapHMaTMBHOCTH IIOKa3aTensl OTpaciu
YKUBOTHOBOJICTBA M MMPAKTHUECKH BCS MEXPETMOHaAIbHAs BApUAaTUBHOCTD ITOKA3aTems
YHCJICHHOCTH HAaceNeHUs] OOBSCHAIOTCS OAHUM (QakTopoM (obume Aucnepcuu
0.57 u 0.94). T.e. ’KMBOTHOBOACTBO TNPEUMYLIECTBEHHO Pa3BUTO B PETHOHAX C
Ooyiee TIOTHBIM HaceleHWeM. TpaHCIOPT U CBSA3b HE NPHUBSI3aHBI K OTAEIHHBIM
pEerMoHaM CTpaHBl: y 3THX OTpaciieidl BBICOKHE IOKa3aTeld HaOIIOHAaloTCsl TaM,
rae Oonblie YHCICHHOCTh HaceneHus. MeXpernoHaabHOoe KojiebaHHe pecypcHOro
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MOKa3aTessl — UHBECTUIIMN B OCHOBHOM KalMTaJl — MOYTH MOJHOCTHIO COBMAJIAET C
aHaJIOTHYHBIMU KoJIeOaHUSMU TIOKa3aTesel JOOBIBAOIIeH OTpaci U CTPOUTEILCTBA
(obmme mucnepcuu 0.94; 0.70; 0.97). Uto kacaeTcss MHBECTUIUA B OCHOBHOH
KalluTall, HAMpaBIIEMBIX Ha ApPYTHE OTPACIH PEaJbHOTO CEKTOpa 3KOHOMHKH,
TO WX MEXPETHOHAJbHAS BapHUATUBHOCTh HUYTOXKHA Masid. DTO O YeM TOBOPHUT?
WHBecTrmyu B OCHOBHOM KamuTall, KpoMe JOOBIBAIOLIEH OTPACIIi U CTPOUTEILCTBA,
SIBIISLICH TOYEUHBIMHU, T.€. BBIJEISIINCH TOJIBKO Ha OTJENIBbHBIE PETHOHBI.

KuaroueBble ci10Ba: peaqbHBI CEKTOp JKOHOMHUKH, PETHOHBI CTpaHBbI,
BapHAaTUBHOCTh, MHOTOMEPHBIM CTAaTHCTUYECKUI aHanu3, (aKTOPHBIN aHau3,
muctiepcrsi, Ko GUITMEHTH KOPPETIAIIH.

Introduction. The basis of Kazakhstan’s national economy is made of
manufacturing, agriculture, construction, transport, and communications. Being a
unitary state, country consists of 14 regions and 3 cities of republican subordination.
The level of economy defines the real sector. At the same time, everything is done
locally. Each region has its own uniqueness in terms of economic potential and
nature-climatic conditions.

It is assumed that the indicators of real economy are objectively interrelated
and regions influence them. To research this, we chose one multivariate statistical
analysis method, namely Factor Analysis. General idea of it is as follows: relations
among the analyzed indicators may be explained by unmeasurable (hidden or latent)
factors. The purpose of this study is to identify and interpret such factors by studying
the regional variability (changeability) of indicators of the real economy.

In Kazakhstan, more than half of GDP growth comes from mining both directly and
indirectly (Forbes Expertise, 2019). The main problem is a delay in diversification of
economy, no advancement in sectors other than raw materials. In 2021, the economy
is expected to grow up to 3.2% due to the revival of domestic activity, the recovery
of global oil demand, and the continued implementation of budget support measures
(World Bank in Kazakhstan, 2021).

Analytical works on country's economy or selected industries are usually limited
to studying the dynamics of indicators only (Kazakhstan in figures, 2017), (Rudert
D. et al,, 2019). They may give some important information about the nature and
patterns of data, but do not give the full picture of interrelations. It is more interesting
to study the hidden part of cause-effect relations among indicators by using Factor
Analysis. We have experience in conducting such a study in relation to indicators of
the exclusively agricultural sector of the economy of Kazakhstan (Nurpeisova et al.,
2020).

We analyzed an extensive list of sources (Lawley et al., 1967), (Kim et al., 1989),
(Kim et al., 1978 a), (Kim et al., 1978 b), (Electronic textbook on statistics StatSoft,
2021) to explore Factor Analysis, which has 2 models: Principal Components and
Principal Factors. In most cases, these two methods lead to rather similar results, but
in fact, they are different. Principal Components model studies the total variability
of the variables, and the Principal Factors focus on the part of indicator’s variability
that is common for other variables too.
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In Factor Analysis, the variance of each variable is conditionally equated to one.
Unit variance is represented by the sum of commonality and specificity. Commonality
is part of the variance due to the action of factors, i.e. objective reasons. Specificity
is a part of the variance due to the specificity of only this variable and observation
errors. In other words, the commonality is the total contribution of all factors to
the variance of the variable, and the specificity is the difference between the total
variance and commonality. There is no consensus on how many factors to examine.
As a rule, the Kaiser criterion is used to rationally choose the number of factors
(Kaiser, 1960): if a factor does not distinguish a variance equivalent to at least the
variance of one variable, then it may be ignored.

Research Material and methods. Regional real economy is considered as a
complex system, evaluated by numerous indicators and examined by Factor Analysis.
Primary statistical information was derived from National statistics Bureau of the
Agency for Strategic planning and reforms of the Republic of Kazakhstan (The main
socio-economic indicators, 2019). The data of Turkestan region and Shymkent city
were combined. Indicators in Tenge were converted to US dollars ($) using average
annual exchange rates. The list does not include the cities of Almaty and Astana (due
to difference in the structure of the economy).

The values of regional indicators of the real sector of economy for 1999-2019
were used, i.e. 21 years. The number of regions is 14. First, the initial information
was compressed, for which the following algorithm was used: the average values of
the indicators for each area (for 21 years) were calculated and then one final table
was created. The STATISTICA 10 software package was used for statistical data
processing (New features of STATISTICA 10, 2021).

The computer program yielded a matrix of factor loads containing correlation
coefficients between variables and factors. If we square the factor loads, we get a
matrix of common variances of variables and factors, in other words, the commonality
between variables and factors (in fractions of one). For convenience purposes, we
showed total commonality of factors and variables in percentage.

To improve the structure of factorial loads, we used the orthogonal method of
rotation, namely varimax of the original space. When interpreting the analysis results,
the 0.5 level was used as the threshold value for total variance. This means that we
are only interested in those types of relations that are responsible for more than 50%
of the variability. As for the number of factors, we decided to limit ourselves to
three factors. Moreover, the validity of the third factor was checked each time by the
Kaiser criterion (Kaiser, 1960).

The following regional indicators of the real sector of the economy were taken
into statistical analysis (in million USD per year): vl - the volume of manufacturing
production (goods, services); v2 - gross output of agricultural products (services); v3
- the scope of completed construction work (services); v4 - gross output of transport
services; v5 - the scope of communication services. Two more variables were added:
pl — capital investments during the year (in million $); p2 - population at the end of
the year (in thousands).
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During data collection, it turned out that data for v4 and v5 (gross output of
transport and communication services) are only available for 8 regions. Therefore,
the following hypothesis was proposed: since transport and communication sectors
serve people, then v4 and v5 will be closely correlated with the population size
of the territories, i.e. with indicator p2. To test the hypothesis, Factor Analysis
was performed, for which we considered the data of 8 areas to be sufficient. The
hypothesis is confirmed if v4, v5 and p2 stand out as a separate group of variables
with statistically significant commonality. Then, in next step, it is possible to exclude
the indicators v4 and v5 from the list of variables, which will make it possible to
conduct a full-scale Factor Analysis using data from all 14 regions.

Results and discussion. The first part of the study: testing the hypothesis that
regional indicators of transport and communications are closely correlated with the
population size of the territories.

The average values of indicators for 8 regions for 21 years were used as an input
for Factor Analysis according to the scheme “all indicators + 3 factors" (Table 1).
We focused on analyzing the regional variability of v4, v5, and p2 (gross output of
transport, scope of communication services, and population).

Variables v5 and p2 revealed common variances with the second factor: 0.69;
0.85; 0.61 (in fractions of one). This is a sign that the majority of variability of
gross output of transport and communication services and population is one factor.
Common variability means that the variables are interdependent. Conclusion: the
indicators v4 (gross output of transport services) and v5 (scope of communication
services) of the regions are in close statistical relationship with population size of
the territories.

The second part of the study (the main part of the work).

We excluded gross output of transport and communication services from the list
of indicators since they are the variables with statistically significant commonality.
We divided the agriculture’s gross output into two categories: a) gross output of crop
breeding; b) gross output of livestock breeding.

Table 1
Total variances according to the scheme "all indicators + 3 factors"
Total variances in fractions of one | Sum of total | Contribution of indicator
Indicators Factor 1 | Factor2 | Factor3 | variances | to the total variance, %
vl 0.83 0.03 0.13 0.99 14.1
v2 0.16 0.03 0.77 0.96 13.8
v3 0.92 0.03 0.03 0.98 14.1
v4 0.15 0.69 0.07 0.91 12.9
v5 0.09 0.85 0.04 0.98 14.1
pl 0.95 0.01 0.04 1.00 14.2
p2 0.14 0.61 0.14 0.89 12.6
Sum of total variances 3.24 2.24 1.22 6.70
Contribution of factor
to the total variance, % 463 321 17.4 538
Source: The result of Factor Analysis of regional economic indicators of 8 regions of Kazakhstan within
1999-2019 (The main socio-economic indicators, 1999-2019), performed by the author of the article.
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List of analyzed variables: v1 - manufacturing output (goods, services); v2 - gross
output of crop breeding; v3 - gross output of livestock breeding; v4 - volume of
completed construction work (services); pl — capital investments; p2 - population
size at the end of the year.

Table 2 shows the average values of indicators for all 14 regions in 21 years.

Table 2
Average values of all regions indicators within 21 years (data 1999 - 2019)
Average values of indicators of | Average capital Average
Regions the real sector of the economy | investments ($ population
Ne for 21 years ($ million) million) (thousand people)
vl v2 v3 v4 pl p2

1 | Akmola region 1093 642 292 | 278 604 746

2 | Aktobe region 4512 | 205 322 | 484 1603 758

3 | Almaty region 2013 837 720 | 650 1401 1789

4 | Atyrau region 14565 47 99 1448 5661 527

5 | East Kazakhstan region | 3707 420 581 | 492 1048 1420

6 |Jambyl Region 869 307 259 | 292 615 1045

7 | West Kazakhstan region | 5305 143 215 | 411 1214 619

8 |Karaganda region 5639 245 344 | 538 1260 1358

9 | Kostanay region 1986 737 424 | 237 614 900

10 | Kyzylorda region 3488 157 84 333 899 687

11 | Mangistau region 7566 4 25 600 1606 490

12 | Pavlodar region 4108 211 241 | 353 1026 753

13 | North Kazakhstan region | 523 896 337 123 369 619

14 | Turkestan region 2670 690 545 | 727 1498 2500
Source: The result of statistical processing of regional economic indicators of 14 regions of
Kazakhstan within 1999-2019 (The main socio-economic indicators, 1999-2019), performed by the
author of the article.

To display data in a more concise form, we performed statistical processing of
Table 2. Processing results: a) average regional means; b) standard deviations and
coefficients of variation of the obtained means; c¢) the correlations among means
of regional indicators. Table 3 shows the values of obtained results (measurement
unit of p2 is thousand people, other indicators are in million $). As you can see, the
interregional variation of the mean of all indicators ranges from 61 to 87%. The largest
interregional fluctuation is observed in the mean of capital investment (coefficient of
variation is 93%). Regarding the paired correlation coefficients analysis, this tool has
limited capacity to adequately interpret the relations among indicators when their
number is more than two.

Table 3
Results of statistical processing of indicators’ average values for all regions
Indi- | Average Standard Variance of Paired coefficients of correlation
cators |of regional|deviation of the| the obtained | ) 3 4 | )
means |obtained means| means, % v v v Vv y y
vl 4146 3607 87 1.00| -0.69 | -0.49 | 0.86 0.92 -0.31
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v2 396 305 77 1.00 | 0.74 | -036 | -0.44 0.48

v3 321 197 61 1.00 | -0.10 | -0.28 0.78

v4 498 322 65 1.00 0.96 0.13

pl 1387 1293 93 1.00 -0.13

p2 1015 571 56 1.00
Source: The result of statistical processing of regional economic indicators of 14 regions of Kazakhstan|
within 1999-2019 (The main socio-economic indicators, 1999-2019), performed by the author of the
article.

On the basis of Table 2 (with the average values of indicators across all 14 regions
for 21 years), a Factor Analysis was performed according to the scheme “all indicators
+ 3 factors” (Table 4). The share of the third factor in total variance is 22.2%, which
exceeds the contribution of one indicator’s variance to the total variance on average
15-16%. The third factor is justified by the Kaiser criterion (Kaiser, 1960).

Table 4
Total variances according to the scheme "all indicators + 3 factors"
Total variances in fractions of Sum of total Contribution of
Indicators a unit variances of indicator
Factor 1 | Factor 2 | Factor 3 indicator to the total variance, %
vl 0.76 0.06 0.15 0.97 16.2
v2 0.09 0.10 0.79 0.98 16.3
v3 0.02 0.57 0.33 0.91 15.2
v4 0.95 0.02 0.02 0.99 16.5
pl 0.96 0.01 0.01 0.99 16.5
p2 0.00 0.94 0.03 0.97 16.2
The sum of the total
variances from the 2.79 1.70 1.33 5.82
factor
Contribution of factor
to the total variance,% 6.4 284 222 o7
Source: The result of statistical processing of regional economic indicators of 14 regions of
Kazakhstan within 1999-2019 (The main socio-economic indicators, 1999-2019), performed by the
author of the article.

The first factor explains the interregional variability of: vl - the volume
of manufacturing production (goods, services); v4 - the volume of completed
construction work (services); pl — capital investments. In other words, the regional
fluctuations of: a) manufacturing; b) the construction; c) capital investments, subject
(mainly) to one factor with total variances 0.76; 0.95; 0.96.

The second factor highlights the variances of gross output of the livestock and
the population (0.57 and 0.94). Comment: A significant part of the interregional
variability of the livestock sector and practically all of the interregional variability
of the population indicator is explained by one factor. Simply saying, this means
livestock production is more developed in regions with a denser population.

Third factor explains the interregional variability of v2 crop production: total
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fractional variance is 0.79. It does not influence the livestock sector significantly (the
commonality is only 0.33).

Preliminary conclusions. Interregional variability of indicators: manufacturing
(plus construction) and agriculture are unrelated sectors. Some regions are
predominantly industrial, and some are agricultural. It appeared that crop and
livestock sectors are gravitating towards different factors. In other words, regions
with developed crop production and well-developed livestock production are, as a
rule, different territories.

It appeared that branches of the real economy may be grouped into three
according to interregional variability criterion: 1) manufacturing and construction;
2) agriculture; 3) transport and communication.

The conclusions dictate the need to disclose the manufacturing sector, it is the
sum of: a) mining (full name: mining and excavation); b) manufacturing; c) power
supply and gas supply; d) water supply and sewerage system.

To obtain a complete picture of the relations, we considered it necessary to
perform the Factor Analysis with additional inclusion of all structural indicators to
the list.

Here is a list of analyzed variables: v1 - the volume of production in the mining
industry; v2 - the volume of production of the manufacturing industry; v3 - the volume
of the electricity and gas supply industry; v4 - the volume of the water supply and
sewerage system; v5 - gross output of the crop breeding industry; v6 - gross output
of the livestock industry; v7 - the volume of completed construction work (services);
pl - capital investments during the year; p2 - population size at the end of the year.

We performed the preparatory work for calculating average values of new
indicators for all 14 regions for 21 years and filled out the matrix of initial data (as
in the case of Table 2). The results are shown in Table 5. Three factors explain about
90% of total variance of the researched indicators. The contribution of each factor
to the total variance of indicators is approximately 30%. The contribution of each
indicator to the total variance is about 9-10% on average.

The first factor explains the interregional variability of mining and construction
(total variances 0.70 and 0.97). This group also includes a resource indicator, namely
capital investments with a total variance of 0.94. The second factor controls the
interregional variability of: a) manufacturing; b) power supply and gas supply;
c) water supply and sewerage system (total variances 0.80; 0.83; 0.76). The third
factor is associated with interregional variability of agriculture: crop and livestock
production (total variances 0.63 and 0.89). A resource indicator is also adjacent to
this; the population size has 0.80 total variance.

Table 5
Total variances according to the scheme "all indicators + 3 factors"

Total variances in fractions Sum of total Contribution of
Indicators of a unit variances of indicator to the
Factor 1 | Factor 2 | Factor 3 indicator total variance, %
vl 0.70 0.02 0.25 0.97 10.8

240



Bulletin the National academy of sciences of the Republic of Kazakhstan

v2 0.00 0.80 0.11 0.91 10.1
v3 0.04 0.83 0.00 0.87 9.7
v4 0.10 0.76 0.03 0.89 9.8
v5 0.11 0.06 0.63 0.79 8.8
v6 0.03 0.01 0.89 0.93 10.3
v7 0.97 0.01 0.00 0.99 11.0
pl 0.94 0.00 0.02 0.97 10.7
p2 0.00 0.03 0.80 0.84 9.3
Sum of total variances
from the factor 2.89 2.52 2.73 8.14
Contribution qf factor to the 321 28.0 304 90.5
total variance, %

Source: The result of statistical processing of regional economic indicators of 14 regions of Kazakhstan
within 1999-2019 (The main socio-economic indicators, 1999-2019), performed by the author of the
article.

In the previous analysis (Table 4), the crop and livestock sectors gravitated
towards different factors according to the criterion of interregional variability (we
explained it by the fact that livestock farming is more tied to regions with a higher
population density). In the last analysis, the picture is different. Let's try to figure it
out. In table 5, the number of factors was limited to three units. It appeared that crop
breeding and population were influenced by the third factor merely due to the lack
of a degree of freedom. In case of adding the fourth factor, a statistically significant
part of the variances of livestock breeding and population will go to a new factor.

Conclusion. All industries of real sector of economy of Kazakhstan may be
lined up in four groups according to common interregional variability criterion:
1) mining; 2) manufacturing; 3) agriculture (crop and livestock); 4) transport and
communication. According to Factor Analysis methodology, it is considered that a
certain factor stands behind the indicators of each selected group, i.e. there is an
objective reason. The factors are independent, therefore, the indicators of different
groups do not have statistical relationships with each other.

The indicators of mining and manufacturing industries have certain regional
orientations, i.e. few areas have either mining or manufacturing sectors developed.
Agriculture is also a region-dependent sector of the real economy. Significant part
of regional variability of livestock sector and almost total interregional variability
of population have common factor behind. In other words, livestock breeding is
predominantly developed in regions with a denser population. Transport and
communication sectors are not bound to certain regions, they flourish in heavily
populated areas.

Interregional fluctuations in resource indicator, i.e. capital investments almost
totally match with similar fluctuations in mining and construction. As for capital
investments directed to other sectors, their interregional variability is negligible.
What is this talking about? Capital investments, except for mining and construction,
are pinpoint investments, i.e. allocated to certain regions only.
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