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Abstract. An assessment of current state of one of the key indicators of agricultural economy of
the Republic of Kazakhstan - the migration potential of the rural population has been presented.
The issues of assessing and measuring the migration of the population of the republic - the
number of departures and arrivals, as well as the balance of migration have been considered. It is
noted that these methodological approaches to assessing the current situation in internal
migration of the population are generally accepted. The data on internal migration of the rural
population of the republic are presented. The points of view and scientific approaches of
Kazakhstan researchers dealing with this problem are presented. Based on the study of statistical
information on the current state and dynamics of internal migration of the rural population of
Kazakhstan, statistical dependencies were calculated which characterize the dynamics of the
balance of this migration for 2010-2017. The autocorrelation coefficients of the balance (r) and the
average approximation error for all functional identities are determined. The best dependence was
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chosen, on the basis of which the medium-term forecast of migration potential of population
living in the rural areas of the country was done. The authors point out the need to take into
account the results obtained in the development of national and regional policy documents, the
purpose of which is to further effectively develop agricultural labor market, as well as to ensure
the growth of the level and quality of life of the population living in rural areas.

Axnpatna. KasakctaH Pecny6nukacbl arpaprblk 3KOHOMMKaCbIHbIH Heri3ri MHOuKaToprapbIHbIH
Oipi — aybin xankblHbIH KOLWi-KOH aneyeTiHiH aFbiMaarbl XafaanbiHa 6ara 6epinreH. Pecnybnuka
XanKbIHbIH KOLWIi—KOHbIH - KeTKeHAep MeH KenreHaep caHblH, COHAAW-aK Kelwi-KOH calbAoCblH
Garanay aHe enwey Macenenepi kapanabl. XanbIKTbIH ilWKi KeWi-KOHbIMEH KanbINTackaH Kasipri
Xargangbl 6aranayablH ocbl agicTeMenik Tacinaepi xannbl KabbinaaHfFaH ekeHi kepceTinreH. Pec-
ny6rMKaHbIH, ayblnl XanKbIHbIH iWKi KOLWi-KOHbl Typanbl AepekTepi ycbiHbIFaH. Ocbl npobnema-
MeH auHanbIicaTbiH Ka3aKCTaHAbIK FanbiM-3epTTeywinepaiH Ke3kapactapbl MeH FfbibIMU
Ke3KapacTapbl KenTipinreH. KasakcTaHHbIH aybifl XanKbIHbIH, ilKi KOLWi-KOHbIHbIH aFbiMAarbl Xan-
KyWi MeH cepniHi Typanbl cTaTUCTUKanbIK aknapaTtTbl 3epgerney HerisiHge 2010-2017 xok. ochbl
KOLWi-KOH caNlbAOCbIHbIH CepniHiH cunaTtTanTbiH CTaTUCTUKaNbIK Tayenainikrep ecentenreH. bap-
nblK (PyHKUMOHANAbIK YKCACTbIKTap YLWiH KanabiKTap (r) XXoHe annpoKCMMauMsAHbIH opTalla KaTe-
nepiHiH aBTOKOppensAuuscbiHbIH KoadduumeHTTepi aHbikTanfaH. EH Xakcbl Toyenainik TaHpan
anbiHAbl, OHbIH HerisiHae enaiH aybiNabIK XXepnepiHae TypaTbiH XanbIKTblH KOLWi-KOH aneyeTiHiH
opTa mep3imai 6omkambl opbiHAANAbLlL. ABTOpnap arpapnbik eH0eK HapbifbiH OogaH api Timai aa-
MbITY, COHAaMN-aK aybinabIlK XXeprnepae TypaTbiH XanbIKTbIH OMip Cypy AeHreni MeH emMip canacbl-
HblH ©CYiH KaMTamachbI3 eTy MaKcaTbl 60nbin TabbinaTbiH YNTTbIK XXaHe eHipnik 6argapnamanbik
KyXaTtTapAbl a3ipney KesiHge anblHFaH HATUXenepai ecenke any KaxeTTiniriH kepceTtea,i.

AHHOoTauuA. [laHa oueHKa TeKyLlero COCTOSHUA OOHOro M3 K/KYeBbIX MHAMKATOPOB arpapHom
3KkoHOoMUKN Pecnybnuku KaszaxcTtaH — murpauMoHHOro norteHuuarna cenbCcKoro Hacenenus. Pac-
CMOTpPEHbI BOMPOCHI OLUEHKA U U3MEPEHUS MUrpaLuUu HacereHUs pecny6sIMKu — YUCIIEHHOCTU
BbIObIBLUMX U NPUOBLIBLIKNX, a TaKke canbho murpaumu. OTMe4eHo, YTO AaHHble MeToauveckue
noaxoAbl K OLleHKe COBPEMEHHOW CUTyaL MM, CNOXUBLLUEMCA C BHYTPeHHen Murpaumen HacerneHus,
obwenpuHaTble. MNMpeacraBneHbl AaHHbIE O BHYTPEHHEW MUrpauLMu CenbCKOro HaceneHusi pec-
ny6nuku. [puBedeHbl TOYKM 3pPeHUst WU HayuHble nNoAXoAbl Ka3aXCTAaHCKUX YYeHbIX-
uccnegoBartenen, 3aHUMarlWMXCA AaHHOW npobnemon. Ha ocHoBe M3y4yeHUss cTaTUCTUYECKOMN
MHcopMaLMn O TeKyLeM COCTOSIHUM U AUHAMWUKe BHYTPEHHeW MUrpaumMu ceNlbCKOro HacereHus
KazaxctaHa paccuyuTaHbl CTaTUCTM4YECKME 3aBUCUMOCTU, XapaKTepusymwlime AUHAMUKY canbao
aTton murpauum 3a 2010-2017 rr. OnpeaeneHbl K03 ULMEHTbI aBTOKOppEnsiLMn ocTaTkoB (r) u
cpegHen oWMOKM annpoKkcuMauMu ans Bcex (pyHKUMOHanNbHbIX ToXAaecTB. BbiGpaHa Hauny4was
3aBMCUMOCTb, Ha OCHOBE KOTOPOM BbIMOJSIHEH CPeAHeCPOUHbLIN NPOrHO3 MUIPaLMOHHOrO NMOTEH-
umMarna HacesieHusi, NPOXMBalOWEero B CeNIbCKOW MEeCTHOCTUM CTpaHbl. ABTOpbl YKa3biBalT Ha
HeobXoAUMOCTb y4yeTa MoJlyYeHHbIX pe3ynbTaToB NpY pa3paboTke HaUWMOHalNbHbIX U PernoHasn b-
HbIX MPOrpPaMMHbIX JOKYMEHTOB, Liefibi0 KOTOPbIX SABMsSeTCA AanbHenwee 3cdekTuBHOEe pa3Bu-
TWe arpapHoro pbiHKa TpyAa, a Takke obecnevyeHue pocTta ypoOBHS M KayecTBa XU3HU HaceneHus,
NMPOXUBAIOLWETO B CENTIbCKOW MECTHOCTM.

Keywords: rural territories, population, migration, migration potential, agricultural labor market,
level, quality of life, forecasting.

TyniHpi cespep: aybiNAblK ayMakrap, XanblK, KOLWi-KOH, KOlli-KOH areyeTi, arpapnblK eHO0ek
HapbIfbl, AeHreni, ©oMip cypy canachl, 6omxkay.

KnioueBble croBa: cenbCKue TEPPUTOPUU, HacerieHue, MUrpauusi, MUrpauMoOHHbIM NoTeHuuan,
arpapHbif pbIHOK TPYAa, YPOBEHb, KA4€CTBO KU3HU, MPOrHO3MpPOBaHMe.

Introduction. The ubiquitous urbaniza-
tion process has not bypassed Kazakhstan.
The growing importance of cities, the
concentration of political, economic and cultural
life in them influenced the demographic
characteristics of the state. The logical
consequence of these processes is the influx of
people into the cities from the rural areas,

which is characteristic of many regions in
Kazakhstan.

The President of the Republic of Ka-
zakhstan N.A. Nazarbayev in his annual add-
ress to the people of Kazakhstan “New
opportunities under the fourth industrial revolu-
tion” (January 10, 2018) said that “The people
of Kazakhstan should have the opportunity to
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find new employment relatively quickly,
including in other localities of the country” [1].

Agreeing with the opinion of the Leader of
the Nation we believe that the assessment of
the population migration scale, especially the
internal one, will make it possible to more fully
characterize the demographic processes
taking place in Kazakhstan and develop
correspondent state policy. For analysis and
assessment of population displacements in
Kazakhstan, it seems necessary to assess the
migration potential of rural territories of the
Republic of Kazakhstan.

Present time, there are disproportions in
the interregional migration redistribution of the
population in the Republic of Kazakhstan.

Therefore this problem may also entall
negative consequences for local labor
markets, which are experiencing the effects of
natural and mechanical population decrease.
The redistribution of human resources is a
source of improving the balance of the
regional labor market.

We suppose that in these conditions, it is
necessary to assess the possibilities of the
optimal redistribution of human and labor
resources within the country, which is in line
with the national interests of Kazakhstan.

Material and methods of research. In
modern  scientific  literature, the term
“potential” is widely used, which is considered
by researchers in various fields of knowledge
and areas. Among them are philosophy,
demography, sociology, medicine, biology,
economics and others. It acts as an integral
indicator characterizing the capabilities of any
aggregate that can be implemented now or in
the nearer future.

Ibrishev E.N., Moldashev A.B. and others
consider the characteristics of system
processes associated with the solution of
social problems in rural areas. The authors
pay particular attention at the outflow of young
specialists from the village, their level of
adaptation in the countryside is low [2].

Akimbekova Ch.U., Meirman K.M. note
the importance of moving the labor resources
from labor-intensive to labor-deficient regions
of our country [3].

Bodauhan K., Dzhusibalieva A.K.,
arguing about the influence of migration on
employment in agriculture of the Republic of
Kazakhstan, note that migration is an effective
tool for creating conditions for the growth of
economic and activity of business entities, the
formation of a single internal economic space
that is harmoniously integrated within the
global economy [4].

Belgibayeva A.S. offers the implemen-
tation of measures that are aimed at the
development of rural areas, increasing the
efficiency of public administration, creating
favorable conditions for the development of
small and medium-sized businesses in the
agricultural sector [5].

There are the following methods to the
assessment of the migration potential.

Results and their discussion. The term
"migration potential" is paid little attention in
the modern domestic scientific literature,
much more often it is met in the works of
Russian researchers.

One of the first Russian scientists of the
concept of the migration potential of the post-
Soviet period is L.L. Rybakovskiy. We agree
with his definition of the term “migration
potential” which is characterized as “... this is
an assessment of migration resources located
in the countries that are possible donors for
the country of the recipient. However, the
possibility of becoming a donor does not
always mean reality. The reality depends not
only on the capabilities of the donor countries,
but also on the necessary scale and preferred
structure of migrants for the recipient country,
as well as the acceptable conditions for their
admission” [6].

The dynamics of the internal migration of
population’s indicators in Kazakhstan in 2015-
2017 is presented in table 1.

Table 1 — Internal migration of population in Kazakhstan in 2015-2017

people
. Balance of the internal
. Arrivals Departures S
Region migration
2015 | 2016 2017 | 2015 | 2016 | 2017 | 2015 2016 2017
1 2 3 4 5 6 7 8 9 10
All population
Republic of Kazakhstan | 455451| 616894 | 930820 | 455451 | 616894 | 930820 0 0 0
Akmola 19862 | 19620 | 37978 | 16203 | 33246 | 36088 3659 | -13626 1890
Aqgtobe 15462 | 21878 | 36753 | 17031 | 24416 | 37332 | -1569 | -2538 -579
Almaty 45259 | 69135 [111178| 56728 | 72849|117603 | -11469 -3714 -6425
Atyrau 11701 | 15043 | 26523 | 11732 | 15243 | 26539 -31 -200 -16
West-Kazakhstan 15702 | 21246 | 38995 | 15531 | 23704 | 40229 171 | -2458 | -1234
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1 2 3 4 5 6 7 8 9 10
Zhambyl 17376 | 17042 | 29680 | 25839 | 32673 | 46514 | -8463 | -15631 | -16834
Karagandy 31649 | 31980 | 43683 | 32023 | 38912 | 49797 -374 -6932 -6114
Kostanai 27150 | 25506 | 37495 | 26056 | 29536 | 39669 1094 -4030 -2174
Kyzyl-Orda 15297 | 21636 | 30254 | 18531 | 28256 | 34881 | -3234 -6620 -4627
Mangystau 11928 | 11943 | 43356 | 11243 | 14282 | 43597 685 -2339 -241
South-Kazakhstan 47180 | 55436 | 125329 | 61680 | 84966139931 | -14500 | -29530 | -14602
Pavlodar 19047 | 22221 | 28476 | 18705 | 25124 | 31496 342 -2903 -3020
North-Kazakhstan 19539 | 15897 | 22259 | 21086 | 20608 | 25071 | -1547 -4711 -2812
East-Kazakhstan 35843 | 36435 | 62194 | 40059 | 47721 | 71844 | -4216 | -11286 -9650
Astana 30373 | 134967| 135105| 32836 | 58017 | 100668| -2463 | 76950 | 34437
Almaty city 92083 | 96909 | 121562 | 50168 | 67341 | 89561 | 41915 | 29568 | 32001
Urban population
Republic of Kazakhstan | 324636| 444342 | 586487 | 258494 | 359861| 538202| 66142 | 84481 | 48285
Akmola 9554 9859 | 14184 7660 | 13865 | 15060 1894 -4006 -876
Aqtobe 11361 | 15496 | 24375 9962 | 13894 | 19430 1399 1602 4945
Almaty 15713 | 20118 | 24454 | 18944 | 24886 | 43924 | -3231 -4768 | -19470
Atyrau 7603 8298 | 10895 5063 6876 | 12507 2540 1422 -1612
West-Kazakhstan 8179 | 12609 | 23149 6743 9542 | 18273 1436 3067 4876
Zhambyl 10654 6671 8206 | 11172 | 14800 | 19751 -518 -8129 | -11545
Karagandy 25410 | 26194 | 33353 | 21547 | 27192 | 34501 3863 -998 -1148
Kostanai 16293 | 14751 | 20476 9899 | 12524 | 15289 6394 2227 5187
Kyzyl-Orda 9127 | 11457 | 13874 7611 | 11425 | 15589 1516 32 -1715
Mangystau 3955 3045 9590 7267 8453 | 19988 | -3312 -5408 | -10398
South-Kazakhstan 35871 | 38937 | 83879 | 36259 | 46612 | 77627 -388 -7675 6252
Pavlodar 13292 | 14792 | 17058 9883 | 14722 | 17934 3409 70 -876
North-Kazakhstan 11154 6781 9313 5196 5741 6628 5958 1040 2685
East-Kazakhstan 24014 | 23458 | 37014 | 18284 | 23971 | 31472 5730 -513 5542
Astana 30373 134967 |135105 | 32836 | 58017 |100668 | -2463 | 76950 | 34437
Almaty city 92083 | 96909 |121562 | 50168 | 67341 | 89561 | 41915 | 29568 | 32001
Rural population

Republic of Kazakhstan | 130815| 172552 | 344333| 196957 | 257033| 392618| -66142 | -84481 | -48285
Akmola 10308 9761 | 23794 8543 | 19381 | 21028 1765 -9620 2766
Agtobe 4101 6382 | 12378 7069 | 10522 | 17902 | -2968 -4140 -5524
Almaty 29546 | 49017 | 86724 | 37784 | 47963 | 73679 | -8238 1054 | 13045
Atyrau 4098 6745 | 15628 6669 8367 | 14032 | -2571 -1622 1596
West-Kazakhstan 7523 8637 | 15846 8788 | 14162 | 21956 | -1265 -5525 -6110
Zhambyl 6722 | 10371 | 21474 | 14667 | 17873 | 26763 | -7945 -7502 -5289
Karagandy 6239 5786 | 10330 | 10476 | 11720 | 15296 | -4237 -5934 -4966
Kostanai 10857 | 10755 | 17019 | 16157 | 17012 | 24380 | -5300 -6257 -7361
Kyzyl-Orda 6170 | 10179 | 16380 | 10920 | 16831 | 19292 | -4750 -6652 -2912
Mangystau 7973 8898 | 33766 3976 5829 | 23609 3997 3069 | 10157
South-Kazakhstan 11309 | 16499 | 41450 | 25421 | 38354 | 62304 | -14112 | -21855 | -20854
Pavlodar 5755 7429 | 11418 8822 | 10402 | 13562 | -3067 -2973 -2144
North-Kazakhstan 8385 9116 | 12946 | 15890 | 14867 | 18443 | -7505 -5751 -5497
East-Kazakhstan 11829 | 12977 | 25180 | 21775 | 23750 | 40372 | -9946 | -10773 | -15192

Source: [7].

In accordance with this table the amount cesses. In this case we offer to calculate

of population left the rural area of residence in
the Republic of Kazakhstan decreases year
by year. Thus, in 2017 this value was 392 618
people which is 135 585 people (or 52,75%)
more than in 2016 and 195 661 people (or
99,34%) more than in 2015.

The presented statistical methods and
indicators are generally accepted and do not
allow to answer a number of some questions
related to the forecasting the migration pro-

mathematic dependencies (mathematic func-
tions) allowing characterizing perspective trends
of migration processes. Here the following types
of functions are applied: linear, second degree
parabola, exponential, logarithmic parabola,
logarithmic function, hyperbolic dependence and
one harmonic Fourier row.

For analytical and forecasting estimates
of the migration potential of the population
living in the rural areas, the authors will
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calculate statistical dependencies
(mathematical functions), the basis for which
is an eight-year period (2010-2017). For the
calculation of the unknown parameters of the
above mentioned functions, the least squares
method was used, applied to solve various
problems, based on minimizing the sum of
squares of deviations of some functions from
the desired variables [8].

Further, the statistical characteristic of
each functional dependence will be carried out
based on the calculations of the
autocorrelation coefficient of the residuals (r),
which allow determining the statistical
equation that best describes the dynamics of
the studied indicator and, accordingly, is most
suitable for the performance of the medium-
term forecast.

The residual autocorrelation coefficient (r)
is calculated as follows:

_Zhel (1),
> (1, )2

where Ix = yx — ¥x, X — the number of the
corresponding year in the calculations; yx —
the actual value of the considered indicator in
the year x; yx —calculated meaning of the
considered indicator, obtained from the
corresponding functional dependence in the
year Xx.

Table 2 shows the analytical functions
and their statistical characteristics describing
the dynamics of the migration balance of rural
population to urban areas in 2010-2017.

r

Table 2 — Analytical functions and its statistical characteristics describing the dynamics of the
migration potential of the population living in rural areas in 2010-2017

N Analytical function Statistical
General form Actual form characteristic
1 y=a+bx y =35 051,0 + 4 084,58-x -0,174
2 y=a+bx+cx? y =29 815,2 + 7 226,1-x — 349,1-x? -0,136
3 y = a-b* y = 37 050,26-1,076* -0,126
4 y = a-b*-c*? y =33 981,82 - 1,333 - 0,994*2 -0,101
5 y = atb-In(x) y = 37 698,35 + 0,236°In(x) 0,699
6 y = atb/x y = 62,028 — 25 305,18/x 0,138
7 y =a+ b-cos(x) + y =53 431,63 + 6 639,79-cos(x) — -0589
c-sin(x) 17 263,49-sin(x) '
Note: compiled by the authors [Ik. 8]

According to the obtained results, the
best function for analysis and medium-term
forecasting the migration potential of the
population living in rural areas is the equation
(4), since the r meaning is the smallest in
absolute value.

Using the obtained analytical functions,
we will carry out a medium-term forecast of
the dynamics of the migration potential of the
population living in rural areas at 2018-2020.

To perform medium-term forecasts, we
determine the confidential intervals for the
selected function. The basis of the confidential
interval calculation of the forecast is the
indicator of variability of the dynamic row’s
levels relative to the functional trend’s
dependency (Sy). It is considered that the
larger the meaning of this indicator is, the
wider is the forecast interval with the same
degree of probability. The variability of the
levels of the dynamic row relative to the trend
is determined by the following formula:

_ Z(yx'yx)z 2),
Sy=\=nma- P

where yx, — actual levels of the dynamic row;
yx — the calculated values of the levels of the
dynamic row for the trend equation; n —
dynamic row’s length; m — the number of
parameters in the trend equation (without the
free parameter) .

The confidential interval for the trend is
determined based on the following
mathematical expression:

Vit ta- Sy 3),

where t; — table meaning of the Student
criteria. In further calculations, the authors
selected the value of Student's criterion, equal
to 2.57, which corresponds to the eight-year
period (2010-2017), taking into account the
probability of 95%.

Table 3 presents the calculated values of
the confidential intervals levels’ variability for
the selected dependence (4) from the table 2,
as well as the forecasting values for them
under assessing the migration potential of the
population living in rural areas of the Republic
of Kazakhstan in 2018-2020.
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Table 3 — Values of the of the confidential intervals levels’ variability and forecasting values of the
migration population potential living in the rural areas of the Republic of Kazakhstan in 2018-2020

people
Fo'or\g(t:l;azltiwg?:ég%i/ng Year / Sy/ i Logarithmic parabola, (4)
Actual meaning 2016 84 481
2017 48 285
- Sy 14 766,77
2018 65 703
Forecasting meaning 2019 66 737
2020 67 011
Note: compiled by the authors [Ik. 8]

Conclusion.

Summarizing and generalizing the above-
mentioned we conclude the following:

¢ the amount of population departed from
the rural area of residence in the Republic of
Kazakhstan increases year by year;

¢ the forecasting values of the studied
indicator for the logarithmic parabola in 2018-
2020 are increasing;

+ the performed forecasts and the results for
them are subjective, since the factors that
influence the dynamics of the migration potential
of the population living in rural areas in the
Republic of Kazakhstan were not taken into
account;

¢ the authors believe that the obtained
forecasting results can be taken into account
in the development of national and regional
policy documents, the purpose of which is to
further effectively develop the agricultural
labor market, as well as to ensure the growth
of the level and quality of life of the population
living in the rural areas.
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