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Abstract:

This article studies the nature of the correlation between
poverty, inequality and growth. This correlation between
this concept has always been complicated in classical
political economic models where we usually find a
residual term to maintain the identity of the model. In
fact, this model does not allow us to find the exact
contribution of each factor. Therefore, to derive the
results of the decomposition and to have a unified
theoretical framework, we use the Shapley value
augmented by the fuzzy approach. In order to take full
advantage of this value, it is of interest to calculate the
marginal contribution of income inequality and growth in
the variation of poverty. An application based on
individual well-being data from Tunisian households in
2005 and in 2010 is presented to illustrate use of the
proposed concept.
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Introduction
Poverty reduction has become the main goal of

development efforts. Hence, many theories have
been constructed to assess the factors that must be
at the center of any poverty reducing strategies and
the relationship between poverty and other factors
like inequity and poverty. Consequently, growth
could be generally beneficial in reducing the
proportion of the poor, their poverty gap and its

severity. Most studies on poverty admit that the
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welfare of a household is determined by its average

standard of living. Otherwise, the household
resources are allocated according to needs. The
literature on income inequality has also allowed us
to reminder that diverse authors have highlighted
the importance of the income gap in the genesis of
economic growth, which directly affects poverty. In
fact, we must specify all the factors that have an
impact on poverty like inequality and growth. The
literature on the decomposition of poverty is
affluent. Datt and Ravallion (1992) and Kakwani
(1993) discuss the impact of income distribution on
poverty and they concluded that the poverty have
many negative effects on distribution and growth.
Ravallion (1997) also found that poverty could
move up the growth prospects if inequality is
and Thorbecke (2000)

analyzed data from multiple countries in Africa and

sufficiently high. Ali

concluded that poverty was much more dependent
on the distribution of income than on growth.
Therefore, it is clear that there is a correlation
between poverty growth and inequality. However,
our main problem is what is the exact contribution
of inequality and growth to reduce poverty?
Therefore, in order to take full advantage of the
Shapley value, it is of interest to calculate the
marginal contribution of income inequality and
growth in the variation of poverty. An application
based on individual well-being data from Tunisian
households in 2005 and in 2010 is presented to

illustrate use of the proposed concept.
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The rest of the paper is organized as follows:
Section 2 presents the model of decomposition of
the variation of poverty by integrating inequality
and growth through the Shapley value augmented
by the fuzzy approach. Section 3 explores the
empirical illustration and the most important result.

Section 4 deals with the conclusion.
2. The measurement of poverty

The aim of this section is to present the interaction
between poverty, inequity and growth and to
explore how those factors in turn affects efforts to
reduce poverty. First, we present an alternative
unidimensional poverty fuzzy measure. Second, we
defined the contribution of growth and the
contribution of inequity in the variation of poverty.
Finally, the sum of those two contributions is equal

to the variation of poverty.
2.1. Unidimensional poverty fuzzy measure

To measure poverty, we suggest a fuzzy average of

poverty weighted by the inequality index th by

attribute J, j =1...m,  defined by specific
functions as discussed below. To define this index,

we introduce the membership function z; from

the fuzzy approach. Fuzzy logic is a form of
multivalued logic derived from fuzzy set theory, the

membership values can range (inclusively) between
0 and 1. The membership function H; may be

managed by specific functions as discussed below.

This membership function is defined by the gap

between the median M _, which is applied to the

.
number of considered units, and the medial M,
which is applied to the importance of possessed
character (N.7;) .

We suppose that M, € [yi J’m[ and

M, €[7i 7i+1[
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The medial and median are expressed respectively

as follows
Vi —7i
M, =7+ [O-S_f(nﬂ/i)]
! f(nyi)— F(niy)
M, =7, Tin 27, [0-5_ f(?”i)]

+
f(Naria) — F(nys)
f(n.y) and f(y;) indicate respectively the
percentage of payroll and employee.

The membership function M measures the degree

of the inequality by the attribute socioeconomic j .

_MI_Me

,. @
M |

Hj
If M, =M, then z; =0 = concentration null

If M, =M, then ;>0 = presence of

concentration

strong

If M, === M, then ﬂj -1 =

concentration

The income inequality index, across individuals, is
i
Lj =p;— 2

o and o indicate respectively standard deviation

by socioeconomic attribute j=1...m and total
standard deviation.

The unidimensional poverty fuzzy function is
defined by the fuzzy average individual poverty

P(y:.L;) as the following depending on the
income y;, and the inequality index L;;.

1 y4
1 ZLJI(

P(7it! th) = H = n

_7/")32)
z

L.

Jjt

Q)
j=1

o is a parameter indicating the sensitivity of the

index to the distribution among the poor. The

higher & the more sensitive the index is to the

poorest persons in the economy. Fora =0,
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P(7,L;) is the headcount. Fore =1, it is the

poverty gap. In addition, for « = 2 it represents the

severity of poverty.

2.2. The decomposition of poverty through the
Shapley value

The variation of poverty can be decomposed into a
component of inequity and a component of growth.

The growth factors is defines by the variation of

income, G = (712 ) ) —1and the redistribution factor
il

is defined by the difference between the inequality

index at time t(t=12),R=L,-L,.The

decomposition problem consists here to identify the
contribution of growth G and the contribution of
redistribution R in the variation of poverty AP .
Moreover, those contributions are calculated
through the Shapley value. We have two
permutations since we have just two factors in the

decomposition. We defined the sequences A and B

as follows: Sequence A: @, = {G, R}

Sequence B: @ = {R,G}

The variation of poverty is defined as follows

AP = P(71(1+ G)’ le + R) - P(711 le)
=F(G,R) 4
The contribution of growth is calculated through
the Shapley value and can be decomposed into two
components. The first component relative to the
sequence A, it is the marginal effect when we add
the factors G to the set S. The second component is

relative to the sequence B. Finally, the contribution

of growth is expressed as follows:

ct =ZIFGR)-FR)+F(O)

If we replace the equation (6) in the equation (5),

we obtain:

Cs :%[P(Vzn Li2) = P(n L)+ P(r L) = P(s Lil)] ©)

The contribution of growth under the rule of
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Shapley is the average of two elements. The first
element is the variation of the measurement of
poverty if inequality is fixed and equal to that in the
initial period. The second element is the variation
of the measurement of poverty if inequality is fixed
and equal to that in the final period.

We consider the same sequences A and B defined
above, the contribution of inequality will be defined
similarly as the formula of the contribution of
growth.

C; = [FG.RI-F(©) + F(R)] ®)

If we replace the equation (6) in the equation (4),

we obtain:

G = 2P0 L) - PO L)+ PL L) PO L] ()
The contribution of inequality under the rule of
Shapley is equal to the average of two elements.
The first element is the variation of measurement of
poverty if the income is fixed and equal to that in
the initial period. The second element is the
variation of the measurement of poverty if the
income is fixed and equal to that in the final period.

Finally, the variation of poverty is equal to the sum
of the contributions of growth and redistribution. It

is expressed as follows:

AP=Cg +Cg 8)
It does not present an error term or an interaction
between factors unlike in the classic decomposition.
The Shapley value helped us to identify the
mechanisms of transmission to carry out an

economic policy aiming at reducing poverty.
4. Empirical illustration

To investigate the relationship between poverty,
inequality and growth, we will apply the household
survey data. . We present the application based on
individual ~ well-being data from  Tunisian
households in 2005 and 2010 to illustrate the

proposed concept. Data come from the 11,281
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Tunisian household survey conducted by the
Tunisian Institute of Statistics. The survey provides
demographic characteristics of households. In order
to take into account diverse geographical and
socioeconomic characteristics of regions in Tunisia,
we split the country into 4 different homogenous
regions. Tunisia is usually subdivided into four
naturals regions: The Greater Tunis, North, Centre
and South. These investigations are carried out
about the household including food consumption
and nutrition, level of household economy,
employment, population, housing conditions and
literacy.

In this application, we use the method devised by
Zedini and Belhadj (2014) for the detection of the
fuzzy non-parametric boundaries of the fuzzy
unidimensional poverty states. This method uses a
divisive algorithm to estimate the position of the
fuzzy sets. Indeed, it is of leave to let the data
suggest the appropriate threshold instead of
fixing it in advance. Therefore, the corresponding
fuzzy poverty states will be depicted from data and
the procedure used for poverty measurement will
be based on a data-driven method instead of an
axiomatic framework for the sake of more robust
and reliable results. Therefore, we consider the
threshold as the 65th percentile of the income
distribution. We found the following results.

Table 1. The variation of poverty by regions

cs cs AP
Great Tunis 0.00835 -0.008 0.00035
North -0.0057 -0.0012 -0.0069
Center -0.00125 0.00005 -0.0012
South -0.00275 0.00185 -0.0009
whole -0.0029 -0.0028 -0.0318
territory
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This result shows that both growth and inequity can
play a major role in the change of poverty.
However, the impact of these factors depends on
the level of expenditure that is the indicator of the
income in our work. Moreover, the relative effects
of these two phenomena may differ quite across
regions:

By examining the second line of the table 1, we
notice that in the north there is a decrease in the
incidence of poverty of 0.69%. Growth has helped
us to reduce this incidence with 0.57% and the
redistribution has contributed a decrease of
0.12%.0n the one hand, the efficient effect of the
two components is probably due to an increase in
expenditure. On the other hand, in this region, the
poor do not have only the access to the needs that
they can buy but also to the natural resources that
support their nouriture needs and their water needs.
In the region of the Great Tunis, the poverty has
increase, reaching 0.035%, this raise may be due to
the displacement of the poor in the interior regions
of Tunisia to this region, also the problem of
demographic growth and the lack of natural
resources in this region.

The region of the north has an important variation
of poverty about 0.69% compared to the other
regions as the south registered only modest poverty
reductions, reaching only 0.09%. This may be due
to the regional development policy and to the policy
of reducing poverty. Growth is a powerful force for
reducing poverty therefore there are many regions
income growth may not adequately be translate to
poverty reduction.

Growth benefits the poor but at the absence of
effective redistribution policies, it might affect
negatively on the income distribution. Growth
accompanied by progressive distributional change
is better than growth alone. The Policy that aims to
reduce poverty has often been founded on the issue

of the relative impact of growth and inequality on
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poverty. We note that growth and inequality can be
used to reduce poverty and the redistribution can
accelerate the reduction of poverty, so inequality is
worth  particular interest that implies the need for
specific policies to reduce the poverty. On the one
hand, the political reforms encourage taxation and
redistribution and may be viewed as strategic
decisions, but the taxation causes some distortion
on employment and will encourages the poor to be
indifferent to work. On the other hand, if we tax the
rich a lot it encourages them to go abroad or refrain
from investing. Whether there is a margin for
taxing capital, we must go slowly for fear of
practicing a tax optimization policy. Therefore, we
can reduce inequality through the creation of
employment, encouraging investors to invest and to
ameliorate employment in Tunisia and following an
appropriate fiscal policy. In reality, taxes coming
from rich are not always sufficient and efficient but
they are indispensable from the political and social
point of view. Therefore, the main solution is the
use of a redistributive policy to promote the
redistribution of wealth in favor of the poorest, to
curb inequality of opportunity, to facilitate access to
employment and to a quality education for the most

disadvantaged.
5.Conclusion

Many economists investigated the link between
growth, inequality and poverty. In general, there
exists a negative correlation between poverty and
growth. In fact, conventional decomposition
techniques have several problems, the contribution
assigned to each specific factor does not intuitively
a clear sense. Hence, it sometimes introduce some
terms such as residual to ensure the identity of the
model. To derive the results of the decomposition
and to have a unified theoretical framework, we use
the Shapley value augmented by the fuzzy

approach. In order to take full advantage of this
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value, it is of interest to calculate the marginal

contribution of income inequality and growth in the

variation of poverty. An
well-being  data

households in 2005 and in 2010 is presented to

application using

individual from  Tunisian
illustrate use of the Shapley value. Results shows
that growth and inequity may play a major role in
the variation of poverty and the effects differ across
regions. The rigid Effect estimation result shows
that growth and redistribution significantly affected
the variation of poverty. As well, it shows that in
most regions poverty declined with a negative
contribution of growth and positive contribution of
redistribution. The growth has contributed to
this

contributed to increasing poverty. Therefore, these

reducing impact while inequality has

two phenomena have a positive effect on the
variation of poverty. Consequently, strategies to
promote growth and to reduce inequity can be
considered as the most appropriate method to

reduce poverty in Tunisia.
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