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ABSTRACT:

In the article the mobility of social groups is estimated and predicted in order to
investigate and analyze the wellbeing situation in the context of sustainable
development in the Republic of Azerbaijan, to make proposals and
recommendations for development in this direction. The examining of welfare,
social inequality, and poverty has concluded that these indicators are not always
sufficient to comprehend. In order to gain a complete picture, it is necessary to study
income mobility or change of population income over time. If social mobility is high
enough, concerns about the uneven distribution of income in the society can be
diminished, resulting in unnecessity for redistribution of income at the societal level.
In this paper we estimated mobility for social strata based on the H. Theil, and G. S.
Fields and E. A. Ok indices and forecasted data through a fuzzy linguistic Markov
chain for the next time period. Constructed models can be useful in the development
of policies for poverty elimination and sustainable economic development.
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. Introduction

Mobility is an important concept in several branches of social science and
economics. The way it has been conceived has depended on the particular
application or even the particular data set under consideration. Different parts of the
literature have focused on income or wealth, wage, educational mobility, and
mobility in terms of social class. As a consequence of this diversity, the
measurement of mobility is an intellectual problem that has been addressed from
many different standpoints. Mobility measures are sometimes defined, explicitly or
implicitly, in relation to a specific dynamic model, sometimes as an abstract
distributional concept similar to inequality, polarization, dispersion, and so on
(Cowell and Flachaire, 2018).
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The examining of welfar e, social inequality, and poverty has concluded that these
indicators are not always sufficient to comprehend. In order to gain a complete
picture, it is necessary to study income mobility or change of population income
over time (Fields and Ok, 1996a). Van Kerm (2004) classifies income mobility as
follows: growth, dispersion, and exchange mobility. The first of these comprise an
increase in mean income of the distribution produced by economic growth. The
dispersion component evaluates the degree to which income convergence occurs,
studying the variation in the inequality of distribution without income being
reranked. Lastly, the exchange component shows the magnitude of the rerankings
among incomes.

In the article growth, dispersion, and exchange mobility are estimated in the time
intervals of 2009-2017. In particular, mobility indices are estimated as proposed by
H. Theil, and G. S. Fields and E. A. Ok which calculates mobility based on total
income per capita, then the data are forecasted for the next period based on fuzzy
linguistic Markov chain.

Section Il of the article provides a theoretical framework for measuring social
mobility; Section Il presents the estimation of social mobility indices on social
groups; Section IV presents social mobility forecasting.

I1.Theoretical basis for assessment of social mobility

In order to highlight the advantage of the mobility index that will be applied, there is
necessity to compare it with existing ones. Some mobility indices that are well
constructed and widely accepted have been classified by M.Peng and et al (2010).

When justifying an index, there are some properties that must be taken into
consideration to make comparisons: homogeneity (H), translation invariant (TI),
decomposability (D), population consistency (PC), monotonicity (M), growth
sensitivity (GS), and distance dimension (DD).

The comparison results are listed in Table 1, and we can see that:

Q) Each index obey variance axioms (properties), but all of them differ
mainly in the distance functions.

(i) No.7 and No.8 generalize the form of the distance function.

(i)  No.7 and No.8 are in accordance with each other, and their only
difference lies in whether the distance function f is continuous or
discrete.



THE JOURNAL OF ECONOMIC SCIENCES: THEORY AND PRACTICE, V.76, # 2, 2019, pp. 4-20

There are a few points to further explain: both No.1 and No.2 are proposed by G. S.
Fields et al., but only No.1 satisfies homogeneity (H) or translation invariant (TI).
Moreover, No.2 formula is not a pure absolute income mobility index. Such an
interesting phenomenon implicates that even the same person is in dilemma in how
to characterize the income mobility due to its diversity. Secondly, No.5 is a general
index when compared to No.2. When the function g has a determined form, |y; —
x;|, No.5 satisfies homogeneity (H) and translation invariance (TI). Finally, all
indices from No.1 to No.6 are equal-weighted, that is, every individual make an
equal contribution to the total mobility. No.6 and No.7 have considered the effect of
different weights

Tablel. The comparison of absolute income mobility indices
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In addition, when the No.8 index adopts the equal weight, it is accordant with No.3.
Furthermore, if the value of p is 1, then No.8 takes the form of No.1; if the value of
p is 2, then No.8 takes the form of No.4. If we consider the welfare factor or ordinal
ranks, the No.8 can take the form of No.2 and No.5. As for what is optimal p, it
depends on the researcher’s point of view about the income mobility since the
mobility is multi-facet. In all, the index No.8 is similar to the formula proposed by
Van Kerm (2006), and it is a generalized form for many other indices.

In this study, we use mobility estimation mothodology used by J.P.Rodriguez and et
al. (2010) and apply it in a country level.

Let X = (xq,...,xy) be the initial income distribution for N households. Then
equivalent income vector X® is defined through dividing money income by
equivalence (e) scale. Thus, for household i the equivalent income is defined:

e Xi
X =y O

where Ni is the number of household members, and e is the equivalence scale,
where 1 <e <N;. It means that, the needs of a household grow with each additional
member but — due to economies of scale in consumption - not in a proportional
way. Needs for housing space, electricity, etc. will not be three times as high for a
household with three members than for a single person. With the help of equivalence
scales each household type in the population is assigned a value in proportion to its
needs. The factors commonly taken into account to assign these values are the size
of household and the age of its members (whether they are adults or children). A
wide range of equivalence scales exist, but we consider only common methodology
developed by OECD . In the 2008 and 2011 publications of the Organization for
Economic Co-operation and Development, the comparison of income distribution
and poverty comparisons across countries is calculated by dividing household
income by the square root of the number of households.
(http://www.oecd.org/eco/growth/OECD-Note-EquivalenceScales.pdf)

It implies that, four-person houshold has needs twice as large as one composed of a
single person.

Thus, we consider the parametric scale proposed by Buhmann et al. (1988) and
apply OECD 2011 methodology of “square root scale’:

e(N)=N#,1>a >0, (2

7
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where we accept o = 1/2.

Additionaly, each household can be weighed by the number of household members
(Ebert, 1967) Which is developed and as a methodology generalized by OCED as
“OECD equivalence scale” and “OECD — modified scale”.

Now we can adjust formulas for equivalent incomes for social groups (see table 3)
based on methodology mentioned above:

P;

\;ﬁn: Pn  (3)

Xi:

Where, P; is mean of per capita income intervals (see table 2), X; is equivalent
household income for income groups.

Then we can develop the mean of equivalent incomes formula for social groups:
Hy = Nimi Xiw;  (4)

Let to assume that, the vector of equivalent incomes X® is ranked in ascending order:

0 <xf<x5< -<xg (5
Later, to estimate mobility index in the initial period the way proposed by H. Theil
(1967) is applied:

1 7 X5 xf
Tx) =y Zi-In- ()

Then, we adjust this formula for social groups (described in section 2) by changing
arithmetic average into weighted average:

Tx8) = T (E o (@)

where i = 1,...,n is the number of income intervals within a social group (n is
conditional and changes for each social group), u, is the mean of equivalent
incomes, and w; is weights of income groups according to table 2 in the initial
period.

Distribution of equivalent incomes for the last period is: Y¢ = (y{, 5, ..., Y5 ), Where
Y€ is ranked from lowest to highest. Thus, Theil inequality index adjusted for social
groups in the final period is:
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T =S (X nd) e, (8
( w) =1 Uy Uy i ( )

where [, is the mean of equivalent incomes in the final period.

Mobility is measured using the approach proposed by G. S. Fields and E. A. Ok
(1999), considering the transformation X°® — Y*®

1 .
M(re,xe) =~ 2l | In(Q) —InGx) [ (9
Using the same way mentioned above we adjust it for social groups:

M (Y3, X&) = 2. (In(yf) — In(x)Dew; - (10)

Total mobility is decomposed into three elements: mobility due to growth (M°),
mobility resulting from dispersion (MP) and exchange mobility (ME). To this end,
the following transformation function is considered according to Van Kerm (2004):

X - uX® -7¢-vY¢ (11)

where [ = i—r is the mean of of equivalent incomes in the intermediate period,
4

Z¢ (25,25, ...,z5) — is intermediate distribution, defined as final distribution Y¢ of
equivalent income, ranked according to X°.

Thus, the components of total mobility is obtained:

ME(Y®,X€) = M(uX®, X) — M(X®, X¢) = izil | In(pxf) —In(x?) |
MP(Z8,Y¢) = M(Z¢,X®) — M(uX®,X¢) = % L, In(z?) —In(xf)| -
“EX I In(uxd) ~In(xf) |

ME(Z°,Y®) = M(Y®,X°) — M(Z¢,X°) = %Z?: [ In(yf) —In(x) | -

Sl @) -G @2

Thus, mobility components adjusted for social groups take the form:
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M (Y5, X5) = Y (In(uxf) — In(xf)|)w;
MP(Z5,Y5) = Ximi(In(zf) — In(x) Nw; - Xy (In(ux;) — In(xf) w;
ME(zE,YE) =Y (IIn(yf) — In(x)))w; - X1=1(|In(zf) = In(xP)w;  (13)

Furthermore, structural mobility M* is identified by Van Kerm (2004) as the sum of
the last two components: the dispersion and exchange mobility:

MS(ve, x¢) = MP(ve, x¢) + ME(Ye, x©) (14)
Structural mobility excludes income mobility from the average growth of the regions.

Estimation social mobility indicators of social groups

According to the State Statistics Committee of Azerbaijan distribution of households
by income and weights in the number of households are summarized in Table 2 by
years.

Table 2. Household incomes and weights of each income groups

2009 2013 2017

Ne Income Weight Income Weight Income Weight
1 0-65 manat 0 0-95 manat 0.002 0-110 0
2 65.1-70.0 0 95.1-100.0 0.003 110,1-120,0 0.007
3 70.1-75.0 0.018 100.1-105.0 0.009 120,1-130,0 0.008
4 75.1-80.0 0.051 105.1-110.0 0.011 130,1-140,0 0.014
5 80.1-85.0 0.046 110.1-115.0 0.021 140,1-150,0 0.02
6 85.1-90.0 0.058 115.1-120.0 0.029 150,1-160,0 0.03
7 90.1-95.0 0.061 120.1-125.0 0.03 160,1-170,0 0.047
8 95.1-100.0 0.052 125.1-130.0 0.036 170,1-180,0 0.054
9 100.1-105.0 0.05 130.1-135.0 0.05 180,1-190,0 0.065
10 | 105.1-110.0 0.051 135.1-140.0 0.043 190,1-200,0 0.062
11 | 110.1-115.0 0.048 140.1-145.0 0.053 200,1-210,0 0.066
12 115.1-120.0 0.049 145.1-150.0 0.05 210,1-220,0 0.061
13 120.1-125.0 0.048 150.1-160.0 0.095 220,1-230,1 0.061
14 | 125.1-130.0 0.045 160.1-170.0 0.09 230,1-240,0 0.055
15 130.1-140.0 0.082 170.1-180.0 0.077 240,1-250,0 0.05
16 140.1-150.0 0.067 180.1-190.0 0.063 250,1-270,0 0.085
17 150.1-160.0 0.052 190.1-200.0 0.055 270,1-300,0 0.09
18 | 160.1-180.0 0.073 200.1-225.0 0.106 300,1-350,0 0.098
19 | 180.1-200.0 0.046 225.1-250.0 0.064 350,1-400,0 0.05
20 200.1-240.0 0.052 250.1-300.0 0.061 400,1-450,0 0.029

10
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21 240.1-280.0 0.021 300- more 0.052 450,1-500,0 0.019
22 280 — more 0.03 - - 500,1-550,0 0.011
23 - - - - 550-more 0.018

www.azstat.gov.az

G. J. Imanov (2013) used the partitioning of households into the social strata based
on income comparison with poverty line or minimum living subsistence. Different
applications of the same method can be seen in the works of Russian scientists T.
Bogomolova (2011) and V. Bobkov (2009). Using the data in Table 2, social
stratification can be carried out as shown in Table 3 below.

Table 3. Social stratification by income

. 2009 2013 2017
Social strata
_ Percent of _ Percent of _ Percent of
PL=84.0 population PL=116.0 population PL=155.0 population
1.Very poor- 0,5 PL 0-42.0 0 0-58.0 0.002 0-77.5 0
42.0- 58.0- 77.5-
2. Poor 0,5-1,0PL 84.0 0.115 116.0 0.044 155.0 0.079
e 84.0- 116.0- 155.0-
3. Low satisfied 1,0-2,0 PL 168.0 0.663 2320 0.777 310.0 0.696
4. Moderate satisfied 2,0- 168.0- 232.0- 310.0-
3,0 PL 252.0 0.171 348.0 0.125 465.0 0.177
5. High satisfied 3,0 PL 252.0- 0.051 3480- 1 o5 | 4650- 1 o4g
more more more

Using the data in Table 2 and Table 3, the social mobility indices - Theil index and
index based on aggregate income per person proposed by Fields and Ok are
estimated namely based on formulas (4), (6), (7). However, J.P. Rodriguez and et al.
(2010) in the estimation of social mobility indices take the number of households as
a constant, but in this problem the number of households covers the whole country,
so in the estimation of the H. Theil, and G. S. Fields and E. A. Ok indices the total
number of households is taken as a constant. That is, the social mobility indices are
estimated based on the change in income and taking into account the number of
people in social groups in the final periods.

Thus(, as an example,) the G. S. Fields and E. A. Ok index for high satisfied group
is estimated as follows:

Firstly, we calculate mean of per capita income intervals, and average household
income for income groups:

11




THE JOURNAL OF ECONOMIC SCIENCES: THEORY AND PRACTICE, V.76, # 2, 2019, pp. 4-20

PZ% = 260.05 Y70 = 551.65 P317=47505  YZ'7 =963.08
P20°° = 280.00 Y;)%% = 593.97 P37 =550 Y917 =1115.02
Pz9'7 = 550 Y917 =1115.02
uy = 1043.29

Then, we calculate mobility indices:

MHES (2, %)= (In(963.08) — In(551.65)) X 0.019 + ((In 1064.44) —
In(593.97)) x 0.011 + ((In(1115.02) — In(593.97)) X 0.018 = 0.03

963.08 963.08 1064.44 1064.44
MES(YE, X¢)= ( In ) X 0.019 + ( n )% 0.011 +
1043.29 1043.29 1043.29 1043.28

111502 1y 11592y o 0.018 = —0.0014 + 0.000225 + 0.001279 = 0.00010

(1043.29 1043.29

Where, Mf5 and M#S denote Fields and Theil mobilty indices respectively.
All other results are shown in Table 4.

Table 4. Social mobility indices

Theil index rr:g'e‘jf and Ok
Social strata
2009 2013 2017 M(Y¢®, X€)
1.Very poor 0.00000 0.02000 0.00000 0
2. Poor 0.00012 0.00004 0.00034 0.04
3. Low satisfied 0.01018 0.01200 0.00952 0.38
4, Moderate satisfied 0.00103 0.00034 0.00097 0.11
5. High satisfied 0.00003 0.00000 0.00010 0.03

At the next stage, the mobility components: growth mobility (M%), dispersion
mobility (MP), exchange mobility (ME) and as a total mobility structural mobility
(M%) are estimated (Table 5).

12
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Table 5. Social mobility and its components

. Components of mobility Structural mobility
Social strata
M€ MP ME M3
1.Very poor 0 0.40 -0.40 0
2. Poor 0.06 1.38 1.58 2.96
3. Low satisfied 0.39 3.17 2.51 5.67
4. Moderate satisfied 0.10 0.15 1.60 1.75
5. High satisfied 0.03 0.14 1.60 1.74

The estimation results in all cases show that, mobility indices for Low satisfied
group were high, which indicates very responsive mobility. Then comes indices for
Moderate satisfied and Poor groups respectively. High satisfied group showed the
least mobility when very poor group was completely immobile.

One possible explanation of the results is that the increase of social mobility is
accompanied by changes in the social status of people, thus reducing inequality in
society. That is, if a citizen earns less than the average monthly income in the
economy today, he can earn more tomorrow. If social mobility is high enough,
concerns about the uneven distribution of income in the society can be diminished,
resulting in unnecessity for redistribution of income at the societal level. Reducing
the need for redistribution of income can ultimately lead to income inequality.

Obviously only governments can undertake income redistribution programs. Some
governments carry out this program with toughness, some do it in a relaxed pace.
Addressing income inequality is not a real answer. Just the wealth gap must be
addressed which is the cause of the income gap. If the wealth base kept unchanged
any reduction in income gap will be ineffective. On top of that, governments’ cash-
transfer programs are usually charity programs. Charity programs are excellent as
temporary relief, they cannot give permanent solution to the problem. Rather they
hide problem. Central point of the proposal to redesign the economic framework is
to move from personal interest driven economics to both personal and collective
interest driven economics. There are some crucial ways to fight income inequality.
First one is creating social business, defined as a non-dividend company to solve
human problems such as, housing for the poor, health care, renewable energy,
nutrition, water, nursing college, and many more. Then comes technological
development. The combined power of the youth, technology, and social business can

13
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become an irresistible force. Education has the crucial role to bring this problem to
the consciousness of people. Reorientation of education system is vital. Human
beings has to be seen as go-getters, creator of new horizons, and problem solvers
(Yunus, 2016). To get clear vision about economic condition in Azerbaijan some
papers are useful from this point of view, see G. J. Imanov (2017) and Hasanli
(2013).

I11. Forecasting of social mobility indices.

The dynamics of households given in Table 3 along the social strata can be
expressed in the form of a graph as shown in Figure 1.
Figure 1. Graph of social mobility dinamics.
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In the graph S;(i = 1,...,5) denotes economic strata of population , T;(j = 1,...,3) —
years of analysis, P;;(i = 1,...,5; = 1,...,3) — number of people in the economic
strata in the corresponding year, w;; and w;; - portion of people moving to other
strata and remaining in the same strata respectively.

It is obvious that, in all cases between social strata the number of ascending
movements equals the number of descending movements.

Since the phenomenon of social mobility is consistent with the Markov chain
process, this theory is used to forecast social mobility see Zadeh (1976), G. J.
Imanov and Akperov (2013), Cheong and Hui (2001).

Consequently, G. S. Fields and E. A. Ok mobility indices, estimated for each socio-
economic strata have to be fuzzified primarily see Imanov and et all (2003), Zadeh
(1975). Assuming the mobility index is a linguistic variable, the range of obtained
mobility data can be divided into three intervals: L(0-0.12), M(0.11-0.26),
H(0.24-0.38).

Where, L — low, M — medium, H — high are linguistic terms. In other words, the
mobility variables get their values within these intervals. We can assume the fuzzy
interpretation of these linguistic variables according to membership functions given
below:

w; =1/0 +0.7/0.03 + 0.5/0.04 + 0.2/0.07 + 0/0.10

1y = 0.1/0.11 + 0.4/0.14 + 1/0.19 + 0.6/0.22 + 0/0.25

1y = 0/0.26 +0.2/0.28 + 0.4/0.30 + 0.7 /0.35 + 1/0.38

1y, = 1/0 + 0.49/0.03 + 0.25/0.04 + 0.04/0.07 + 0/0.10
ftyy = 0.01/0.11 + 0.16/0.14 + 1/0.19 + 0.36/0.22 + 0/0.25
wyy = 0/0.26 +0.04/0.28 + 0.16/0.30 + 0.49 /0.35 + 1/0.38

Where, added VL - very low, VM — very medium, VH — very high are
concentrated forms of the above given terms.

The status vector S,,,7 = (0, 0.04, 0.38, 0.11, 0.03) of social mobility indices in
the economic strata for the last period (2017) is in line with the linguistic social
mobility vector (VL, L,VH, VM, L).

According to the analysis of Figure 1. the matrix of transition from one economic
stratum to another can be represented as follows:

15
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S
S0 1 0 0 0
S(lo 1 0 0 0
T2017: 53 0 0.04 09 0.06 0
Ss{lo o 0 1 0
ssllo 0 0 0.08 092

In order to forecast social mobility indices for 2018 for each social strata the fuzzy
linguistic Markov chain is applied:

S2018 = 52017 ° T2018 = S2017 ° T22017 (18)

S, S, S S, S

S0 10 0 0

S(lo 1 0 0 0

T2,,= S3|l0 004 09 006 0
Ss{l0 0 0 1 0

ssllo 0 0 0.08 092

As it is known, by maxmin multiplication of transition matrices, the resulting
transition matrix is the limit matrix itself. And the stationary solution of the fuzzy
system does depend on the initial state, even though the system can freely move
from one state to another. This is a crucial distinction between fuzzy Markov chains
and probabilistic Markov chains. Markov chain is referred as the ergodic chain if it
is aperiodic, convergent and transition matrix has identical rows (Avrachenkov and
Sanchez, 2002).

But, in this case of interest the transition matrix is aperiodic and convergent, but not
ergodic.

Assuming again that the probability of transition between social strata is a linguistic
variable, the probability range [0,1] can be divided into three intervals: L(0-0.3),
M(0.3-0.7), H(0.7-1).

16
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If the elements of a discrete transition matrix in the formula (11) replaced with
linguistic variables, the following fuzzy linguistic transition matrix can be obtained:

S1 S Sz Sa Ss
SsyWwL VH VL VL VL
S;{lvL VH VL VL VL
T2018 = 53 VL VL H VL VL
S.|lvk vL vL vH VL
ssllvL ve vL VL H

The elements of the vector in the expression (10) are defined by the following
formula:
Si =U(S;AT)  (20)
n

By estimation of elements S; forecasted fuzzy linguistic vector is obtained:

S,018 = (VL, L, H, M, L)
The elements of this vector are determined in the following order:

S, = U[(VLAVL), (VLAVL), (VLAVL), (VLAVL), (VLAVL)] = VL
S, = U[(LAVH), (LAVH), (LAVL), (LAVL), (LAVL)] = L

S, = U[(VHAVL), (VHAVL), (VHAH), (VHAVL), (VHAVL)] = H
S, = U[(MAVL), (MAVL), (MAVL), (MAVH), (MAVL)] = M

Se = U[(LAVL), (LAVL), (LAVL), (LAVL), (LAH)] =M  (14)

The results show that there has been a subtle change in the social mobility indices
for S; — group which denotes low satisfied people. Thus, the social mobility index
is going to descend from very high to high. The inexistence of change in other social
strata mobility indices is due to the fact that the transition matrix covers only recent
data.

CONCLUSIONS

In the article, the mobility indices of social groups were calculated based on the
methods proposed by Theil, Fields and Ok separately for 2009, 2013, and 2017. It
was found that the mobility indices for the low satisfied group were high, medium
for the moderate satisfied group, and low for other strata.

17
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The forecast for next year carried out by fuzzy linguistic Markov chain suggest that
there will be no significant change. As high mobility indexes indicate that there is no
need for redistribution of income in society, research in this area can be useful in the
development of social policy programs.
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