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Abstract. Labour migration plays an integral role in the socio-economic development
of any country; it affects both the structure and the size, the social and economic spheres of
society. Therefore, it is necessary to monitor the migration process, because, in the future, it can
have a positive impact on the economic growth of the country. The article proposes a model
for macro-economic assessment of the volume of youth labor migration in the states of
the Eurasian Economic Union (EAEU). The model is based on the ideas of labor migration in
the form of a random Markov process with discrete states and continuous time. The chain
states are interpreted as the labour market of the youth of the respective EAEU states,
and the transition rates reflect the attractiveness of these markets for young people from dif-
ferent states. This made it possible to take into account the inherent uncertainty and inertia in
the process of youth migration.

Keywords: Eurasian Economic Union; labour markets; youth labour migration; me-
thodical approach; forecasting; evaluation

Introduction

The youth labor market is an independent, integral segment of the collective
labor market. It stands out based on functioning in the society of young people as
a particular socio-demographic group that has particular needs and interests and
also occupies a specific role in the reproduction of labor relations. The young
population, university graduates, make up a significant part of the working-age
population. Besides, they play a crucial role in the reproduction and development
of labor resources and are the main innovative potential. In general, the creation of
decent jobs for young people who enter the labor market every year is an essential
element of development towards the prosperity of the national economy. At the same
time, the youth labor market in the EAEU countries is not yet sufficiently deve-
loped. At the same time, the EAEU is a promising integration association. Its la-
bor market requires forecasting and identifying the primary vectors for further de-
velopment, improving both the existing labor market management system of
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the participating countries, and finding opportunities and practical tools for inte-
grating the national labor markets of new participants in the collective labor space
of the EAEU (Anisiforov et al., 2012; Silkina, 2010; Anisimov et al., 2015; Sau-
renko et al., 2019; Chvarkov, 2016).

The formation of the rational youth policy of the EAEU states is not possi-
ble without an a priori assessment of the results of political decisions. An essential
element of this assessment is forecasting the volume of youth labor migration.
The volumes of labor migration in the EAEU countries depends on a sufficiently
large number of factors that characterize both the youth policy of the states and
their inherent economic and demographic conditions. In the system of these fac-
tors, the leading place belongs to such factors as the volume of labor markets of
young people of the states, the volume of labor resources of young people, the de-
gree of satisfaction of the needs of young people in each of the states. Conse-
quently, the model for macroeconomic assessment of the volume of labor migra-
tion and, in general, the youth policy pursued by the EAEU states, first of all,
it should take into account the indicated main factors (Rodionova et al., 2016;
Anisimov et al., 2015; Boiko et al., 2008; Blau et al., 2017; Anisimov et al.,
2017). The development of such a model is the purpose of this article.

The general scheme of the migration process

A generalized scheme of possible labor migration of young people within
the EAEU is shown in Figure.
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Figure. Generalized scheme of possible labor migration of young people
within the framework of the EAEU

Source: Compiled by the authors.
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Within the framework of such a schematization, the attractiveness of the la-
bor market in terms of youth migration can be represented as a random Markov
process of wandering representing points over a variety of states (i = 1, 2, 3, 4, 5).
Here, the state i = 1 corresponds to the youth labor market of the Russian Federa-
tion, i = 2 to the youth labor market of the Republic of Kazakhstan, i = 3 to
the youth labor market of the Republic of Armenia, i = 4 to the youth labor market
of the Republic of Belarus, i = 5 to the youth labor market of the Republic Kyr-
gyzstan.

The attractiveness of the labor market of each of the states is interpreted as
the probability of finding the representing point in the corresponding state.

Model of the dynamics of the attractiveness of
youth markets of the EAEU states

In the interests of a formalized presentation of the process of youth labor
migration in the EAEU, let us designate: p; — the probability of finding the repre-
senting point in the state i (i = 1, 2, 3, 4, 5); aj; — is the intensity of the transition of
a representing point from the state i (i = 1, 2, 3, 4, 5) to the state j (j = 1, 2, 3, 4, 5),
where i # .

Then, the process in question is formally described by the following system
of Kolmogorov differential equations:

% =—(ay + a3 +ayg + ar5) p (1) + az Py (1) + a3 p3(2) + ag P4 (t) + a5 ps (1)
dpjt(t) = ay, Py (1) = (@y1 + Ay + gy + ays) Py (1) + a35 3 () + agp pa (£) + asy ps (£)
dp;t(f) = a3y (1) + ay3 Py (1) — (a3) + a3y + a3 + a3s5) p3 (1) + ag3 pa () + asy ps(t) (1)
% = a4 Py () + aga o (1) + 34 p3 (1) = (agy + agy + ags + ays) pa(t) + asy ps(t)
% = ayspy () + ayspy (1) + azsp3 (1) + agsps(1) = (as) + sy +asy +asq) ps(1)

With the condition of rating:
PO+ pa(O)+ p3() + pa (D) + ps(1) =1 (2)

For a constructive representation of the model (1), (2), it is necessary to de-
termine the intensities a;; of transitions representing a point from the state i (i = 1,
2,3,4,5) tothestatej (=1, 2, 3,4, 5), i #j. In the interests of their determina-
tion, we introduce the values b; (i = 1, 2, 3, 4, 5), reflecting the average level of
real wages of young people in the countries under consideration. These values can
be determined based on the ratio

b, :%, i=1,2,3,4,5, (3)

where zi— is the average salary of young people in the i-th state; Ki— is the cost of
the consumer basket of youth in the i-th state.

Then the intensities of the transitions a;; of the transitions representing
the points from the state i (i = 1, 2, 3,4, 5)tothe statej (j =1, 2, 3,4, 5), i #J,
are determined by the relation
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b.
ayszi, i,j=1,2,3,4,5 i=#}j, (4)
where R — is the scale factor.
In model R, it is equal to the annual volume of youth labor migration to
the EAEU. As initial conditions for the integration of the system of differential
equations (1), the following values can be taken:

p,-(O):SNii, i=1,2,3,4,5, (%)
Ni
i=l1
where N; — is the number of employed youth in the i-th state.

Relations (1) — (5) are a model of the dynamics of the attractiveness of
the youth markets of the EAEU states under the assumption that their labor mar-
ket is closed, that is, there is no leakage of labor resources into the external ones
concerning the EAEU state.

In the steady-state system (1) is reduced to the following system of algebra-
ic equations:

0=—(ap + a3+ aj4 + a;5)py + ay Py + a31p3 + a4 P4 + as1 Ps

0=ayp — (a1 + a3 + ary + ays) Py + a3pP3 + Ag Py +asy Ps

0=ap3p; +ax3py — (a3 +asy +azq + a35) p3 + ag3p4 + ds3 Ps (6)
0=ayypy +axypy + 3403 —(ag1 + dyy +ag3 + ays) Py + Asy Ps

l=p+py+ p3+p4s+ps

Denote:

_(alz tasta,+ als) =4
—(ay +ay; +ay, +a,5) = ay;
—(ay, + ay, + ay, + ay5) = ay3;

—(ay +ay +ta,+as)=ay,.
Then system (6) takes the form

0=ayp| +ay py+a31p3 +a41P4 +as1 s

0=appy +axnpy+ayps+agppy +asps

0=aj3py +appy +as3py + as3py + as3ps (7)
0=aypy + aypy + azqP3 + agaPy + asy Ps

l=pi+py+p3+ps+ps

Or in the matrix entry form

AP=B, (8)
a1 a1 A3 A4 4s) P 0
A Ay Az 4y 4sy P2 0
where A=|a; ay a3 ayy a3 | P=| P3|, B=|o| 9
Qg Ay G3q daq G5y P, 0
I U R Ps 1
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D denotes the determinant of the matrix 4. Since each of the rows of the matrix
A, by definition, has nonzero elements, then D # 0. Consequently, the system of
algebraic equations is definite and has one solution. The roots of this system can
be calculated using Cramer’s formulas:

D; .
pi=T5 112,345, (10)

where D; — is the determinant of the matrix obtained from matrix 4 by replacing
the i-th column with vector B.

In general, relations (1) — (5) reflect the dynamics of the attractiveness of
the EAEU states for labor migration, and relations (6) — (10) reflect their ultimate
attractiveness. At the same time, the limited labor markets of the EAEU states do
not allow to place all labor resources within one state. Therefore, in the model of
labor migration of young people, it is necessary to take into account this circum-
stance.

Formalized view of the migration process

It is natural to assume that markets will be filled as attractiveness decreases
(Likhacheva et al., 2014; Anisimov, Gorbatov, Saurenko, 2013; Anisimov, Ani-
simov, 2007; Silkina, Shevchenko, 2018; Chernysh et al., 2006; Il'in et al., 2018).
At the same time, the filling of each labor market is primarily carried out at
the expense of national cadres. The correctness of this assumption is since each of
the states is primarily interested in the preservation of their labor resources. Also,
kinship and cultural ties will keep young people in their states. The shortage of
labor resources of the states will be compensated by the migration of young peo-
ple from other states. At the same time, the most massive migration flow should
be expected from the states with the lowest average wage level of young people
(Silkina, 2018; Chvarkov, Kharchekno et al., 2017; Serba, 2014; Serba, Noskov,
2015). For a formalized representation of these circumstances, we introduce
the following notation:

M = {m1, mz, m3, ma, ms} — the vector of the volume of youth labor markets
in the respective EAEU states;

Y= {y1, y2,¥3, ¥4, ys} — vector of the labor force of young people in the rele-
vant EAEU states.

Then the number of N; employed youth in the i-th (i = 1, 2, 3, 4, 5) state is
determined by the ratio:

i , 1=1,2,3,4,5,

mi’

~M*, eciu M <m;
NP i i (11)
eciu  p;M > m;

5
where M= "m;
i=1

To assess the national composition of young people employed in the i-th
EAEU state, we construct a variation series of preferences for the youth labor
markets of the EAEU states:

pi()> pi(2)> p(3) > pi(@) > pi(5), i=1,2,3,4,5. (12)

580 ECONOMIC INTEGRATION AND GLOBALIZATION



Becenko A.A. Becmnux PY/[H. Cepus: Oxonomuxa. 2019. T. 27. Ne 3. C. 576-586

We will assume that the i-th labor market is the most preferable for
the youth of the i-th state. The preference of this market for the youth of other
states decreases as the values of p; decrease (j = 1, 2, 3, 4, 5) j # i. Then the shares
of the youth of the EAEU states in the composition of the employed i-th state of
the youth can be determined based on Fishburne rating for

W >wy >wy>wy>ws, i=1,2,3,4,5, (13)

obtained from (12) by replacing the first element by p..

The relation determines Fishburne rating for the variation series (13) (Lipa-
tova, Chernysh et al., 2011; Anisimov et al., 2016; Balyasnikov, Vedernikov et al.,
2015):

F=2T12 103,45, (14)
5x 2

The quantitative values of these estimates are shown in Table 1.

Table 1
Fishburne rating for the preference of the youth labor markets of the EAEU states

Ne element of

the variation 1 2 3 4 5
series
Fishburne
Rating ( 7} ) 0.600 0.250 0.100 0.038 0.012

Source: Compiled by the author.

Based on the assumption that labor markets will be filled as their overall at-
tractiveness decreases, the procedure for determining the ethnic composition of
young people employed in the i-th EAEU state is as follows:

1) to build a variation series (12);

2) build a Table 1, where N; — the volume of labor resources of the youth of
the employed state with the number j (j = 1, 2, 3, 4, 5) in the variation series (12);
y; — the volume of labor resources of the state with the numberj (j =1, 2, 3, 4, 5)
in the variation series (12); Ny, — the volume of labor resources of the state with

the number j (j = 1, 2, 3, 4, 5) in the variation number, employed in the first state
of the variation number.
3) to determine the remains « (1) of the volume of labor resources in the states

after the first iteration of their distribution: kK;()=y,-N;, j=1,2,3,4,5;

4) make a variation series (13) for the second state in the series (12);

5) make Table 3, where N, — the volume of labor resources of the youth of
the employed state with the number j (j = 1, 2, 3, 4, 5) in the variation series (13);
K;() — the volume of labor resources of the state number j (j = 1, 2, 3, 4, 5) in
the variation number (13) unallocated during the previous (first) iteration; N, —

the volume of labor resources of the state with the number j (j = 1, 2, 3, 4, 5) in
the variation number, employed in the first state of the variation number (13);
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Table 2

The volume of labor resources of the states
employed in the first state for a variational series

Number State The volume Fishburne The volume of labor resources
in the name/ of youth rating of the states employed
variant country employed in the first state
number in the state for a variational series
(12)
i * ® N*F, ectn N F| < y*
1 Ru33|a_n N1 F.=0.600 N = 1*1 *1 1 *1
Federation . ecm N F >y
; . . |NyFy, ecmn NyFy <y,
5 lI?epukt;:lc of N F,=0.250 - 2* 2 ) 219 ’ 2
azakhstan vy, ecmn NyF >y,
i ¥ * N;F3, eciu N;F3 Sy;
3 Republic of N, F,=0.100 3= . .
rmenia 3, ecmn NiFy >3
i * * N,F,, ecmu N,F, Sy*
a R%plfbhc of N4 F.=0.038 Ny = 4* 4 *4 4 ) 4
elarus V4, ecmd NyFy >y,
- . . |N:iFs, ecmn NiFs<ys
5 Republic of N5 F.=0.012 - 5* 5 *5 5 ) 5
Kyrgyzstan Vs, ecmu  NgFs > ys

Source: Compiled by the author.

Table 3

The volume of labor resources of the states
employed in the second state for a variational series

Number State The volume Fishburne The volume of labor resources
in the name/ of youth rating of the states employed
variant country employed in the second state
number in the state for a variational series
(12)
i . . |N'F, ecou N F <K (1)
1 Russua.n N F.=0.600 NI = i 1 1* 1 1*
Federation K (1), ecnu N F >K;(l)
i . . |N3Fy, ecnm NyF, < Ks(1)
5 Republic of Nz F,=0.250 N = i 2 i 2 i
Kazakhstan K5(1), ecnmu  N>F, > Ks(1)
* * *
i N * NiF;, ecnin N3F5 < K5(1)
3 Republlg of N3 F.=0.100 Ny = i 3 i 3 i
Armenia K3(1), ecmn NiFy > K (1)
i . . | NyF,, ecn NyF, <Kj(1)
4 Republic of N, F=0.038  Ny={ :° st
elarus K4(1), cCin N4F4 > K4(1)
- . . |NiF, ecnm NgFy <Ki(l)
5 Eepubllc of N5 F.=0.012 "= i 5 i 5 i
yrgyzstan Ks(1), ecmn NgFs > Ks(1)

Source: Compiled by the author.
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6) to determine the remains of the volume & of labor resources in the states:
Ki@=K;)=Ny;, j=1,2,3,4,5;

7) make variation series (13) for the third in a row (12) states;

8) make Table 4;

9) to conduct similar constructions for the fourth and fifth in the variation
series (12) of the states.

Table 4
The volume of labor resources of the states
employed in the third for the variational series of the state
Number State The volume  Fishburne  The volume of labor resources
in the name/ of youth rating of the states employed
variant country employed in the third for the variational
number in the state series of the state
(12)
- . . | NF, ecn N F<K[(2)
1 Rusann N F.=0.600 N = l 1 1* 1 1*
Federation K{(2), ecmn N F>K[(2)
i . . | N3Fy, ccmn NoFy <Ks(2)
5 Eepukbhllc of N: F.=0.250 N = f 2 z* 2 2*
azakhstan K5(2), ecmu NyF, > K5(2)
i . s | N3F, ecmm N3Fy <K3(2)
3 Republic of N, F=0.100  Ni=1{ . A
rmenia K5(2), ecmn N3F; > K3(2)
i . « | NiF,, ecmn NyFy <Ky(2)
4 Republic of N4 F.=0.038 Ny = f 4 1 4 i
Belarus K4(2), ecim N4F4 > K4(2)
: . . | NsFs, ecn NiFs <Ks(2)
5 Eepubllc of N F.=0.012 N = f 5 5* 5 5*
yrgyzstan K5(2), ecm  NsFs > Ks5(2)

Source: Compiled by the author.

Table 5
The national composition of youth employed in each state of the EAEU
and the volume of unemployed labor resources of the states
Number State The volume  The ethnic composition of youth The vo-
name/ of youth employed in each EAEU state lume of
country employed non-labor
in the state Nl Nz N3 N4 NS resources
Russian
1 Fodoration N, No  Ne  No o Nu o N Ki(5)
Republic of
2 o hstan N, Noo o N N Nao Nao Ki(5)
Republic of
3 P N, No  No N Nu N K(5)
Republic of
4 s N, No  Ne No N Ne  Ki(5)
Republic of
Kyrayrstan N, No  Ne No  Ne N K(5)

Source: Compiled by the author.
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As a result of the considered procedure, the ethnic composition of the youth
employed in each EAEU state and the volume of unemployed labor resources of
the states is determined (Table 5). These volumes are equal to the values
K; (5), K5(5), K5 (5), K4(5), K5 (5) (Table 4) obtained during the fifth iteration.

Conclusion

In general, the considered model makes it possible to predict the youth policy
determined by the EAEU states, the distribution of youth labor resources, and possible
levels of unemployed labor resources. Therefore, it provides a macroeconomic
assessment of the volume of youth labor migration in the EAEU states. The re-
sults of this assessment can be used to shape a rational youth policy of the EAEU.
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HayuyHasa ctatbs

MeToauuyeckuin noaxop K oueHke 00 beMoB
TPYAOBO MUrpauum moJsiogexu B rocygapcreax EASC

A.A. Beceako

Poccuiickuii yHUBEpCUTET IpyKObI HAPOJIOB,
Poccuiickas @edepayus, 117198, Mockesa, yn. Muxayxo-Maxnas, 6

TpynoBas Murpanust UrpacT HEMAJIOBaKHYIO POJIb B COLUANIbHO-DKOHOMHYECKOM Pa3-
BUTHH JIIOOOTO TrOCy1apcTBa. DTO CBA3AHO C TEM, YTO OHA OKa3bIBAeT BIMSHHE KaK Ha CTPYK-
TYpY, TaK ¥ Ha YHCIEHHOCTh, Ha COIMAIBHYIO M XO3SHCTBEHHYIO c(ephl KU3HH OOIIeCTBA.
CrenoBaTenbHO, MATPAMOHHBIE TIPOIIECCH HEOOXOAMMO OTCIIEKHBATh, TaK Kak B JalbHEIl-
HIEM 3TO MOXET IMOJIOKUTENBHO CKa3aThCA HAa SKOHOMHYECKOM pOCTE CTpaHbl. B craThe
IpeIoKEHA MOAETb Ul MaKpPOIKOHOMHUYECKOH OIIEHKU 00bEMOB TPYJIOBOM MUTpaLUU MO-
JIOJIeKH B TocydapcTBax EBpasmiickoro skoHomudeckoro corosa (EADC). OcHoBy mojenn
COCTABIISIET MIPEJCTABIEHHE TPYAOBOM MUTPAllUK B BUJE CIy4alHOrO MapKOBCKOIo Ipolecca
C JMCKPETHBIMH COCTOSIHUSIMH U HETIPEPHIBHBIM BpeMeHeM. COCTOSHUS eI UHTEPIPETUPY-
I0TCS1 KaK PBIHKU TPYJa MOJIOJIEKH COOTBETCTBYOMUX rocynapcts EADC, a MHTEHCUBHOCTH
MEPEXOI0B OTPAXKAIOT MPHBIEKATENBHOCTh 3TUX PBIHKOB JAJIS MOJOACKH PAa3IMUYHBIX TOCY-
JapCTB, 4TO IMO3BOJAET Y4YECTh IPUCYIIUE IPOLECCY MUTPALMU MOJIOAEKH HEOIpPEIEIICH-
HOCTh ¥ MHEPI[OHHOCTb.
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