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Abstract. Certainly poverty is a phenomenon easy to undersaaidto describe, but difficult to measure
and to determine. In fact, to measure poverty, wefiest in front of the problem of choice of tHeréshold
which depends itself on the choice of adapted ambrothen in the choice of the indicator which must
faithful, and reflects clearly the real state o ghopulation in study, in aim to optimize the plaagnof socio-
economic policies authorizing the reduction of poeerty intensity.

This paper aims to avoid part of these weaknesséddificulties. We present a new reading of theTFG
(Foster, Greer and Thorbecke) index with a humanedsion instead of the monetary, then we propose a
combination between the fuzzy approach, and aiclasgasure of poverty, by defining a semi-fuzzy
indicator which we generalize at the end of thiggra
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1 Introduction. Different Approachesto Poverty and Threshold Problem

Poverty is a notion socially precised, if it reltéo the non-satisfaction of basic needs, but
economically fuzzy (Betti and Verma, 2004), (Bedtid al, 2004), (Hajek, 2001), (Kaufmann &
Gupta, 1991), (Klasen, 2000), (Makdissi & Wodonp20(Zadeh, 1995). Several approaches have
been developed in order to characterize and meadisbreintegrating various dimensions differing
from one country to another and between regionkimvithe same country. We can distinguish three
main approaches to poverty (Marniesse, 1999): Meetary poverty, poverty of conditions of
existence, subjective poverty.

The first one considers poor people whose resouweebelow a certain level says poverty threshold.
This approach is not devoided of interest in congmrwhere most goods and services are traded as
commodities. The greater availability of data onoime distribution also explains, in part, that this
approach is the most common. These monetary thHossheay be absolute thresholds or thresholds
related.

The second approach identifies a number of diffies) lack or deprivation in different areas oiriy
conditions of households. These areas may refampverty of an existential nature (food, sheltgr .
and social (relationships, employment, social sggur).

The subjective approach doesn’t consist to refex inimum threshold of resources conventionally
defined, or to objectives conditions of existertmg, to interrogate directly the households aboeirth
perception of these realities, from questions abweit income.

Different methods are then used on the basis skthesponses, to establish a subjective povesry li
households with incomes below this threshold wikrt be considered poor (insecurity objective
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existence). Another indicator (insecurity of sukijee existence) is to count households that report
having financial difficulties to buckle their budgéCahiers Francais, n° 286)

Several authors such as Townsend and recently ICand Zani developed multi-dimensional
approaches in the study of poverty ((Cerioli & Zaf190) (Townsend, 1979)). These approaches treat
poverty as a multiple deprivation. They state thas important to take into account monetary and
non-monetary dimensions in the analysis and meamuneof poverty, which is seen as a multiple
deprivation that can not be reduced only to lackesburces (Touhami & Ejjanaoui, 2009), in other
words, an individual is poor if deprived of a sébasic goods and basic services deemed necessary t
achieve a certain quality of life (Asselin, 2002),

We note that the concept of different classicalragphes declare that an individual is poor compared
to an attribute where the implementation of thisltaite is below a fixed threshold. The binary cadi
can therefore determine by an area if the individsigooor or not. Thus, if we define a function of
deprivatione(xij ;zj), we have (Delhausse, 2002) (Alexandre) 20
1if x; 2z - non-deprivation
¢(Xij 144 )=

0 if x; <z - deprivation (1

Where x the level of functioning made by individual i féme attribute j, and;zhe deprivation
threshold for the attribute j.

The study of poverty with the mentioned approacbesthers similar, requires to make choices of a
poverty line that separates population into two-categories: poor and the non-poor people, ana ofte
requires the researchers to postulate this thrésti®ésides that, there is no consensus on the
establishment of the threshold (Belhadj, 2005) @ynbe doubtful even to establish it exactly, and24
therefore establish a clear demarcation betweempdloe and the non-poor. Thus can be difficult to
argue that two people whose assessment of povelityaiors, according to the adopted approach, are
nearly equal, could be below and above the thrdsisol that one is considered poor and other as non-
poor. Therefore some authors (Chiappero, 2000)i(l2001) noted that the passage of the state of
deprivation and the non-deprivation really is rmssdden, but gradually. For this, the use of fussty
theory, allows to account for this deficiency, awbid the gap between the two states considered.

2 Poverty AnalysisUsing FGT Indices

Once poverty line is determined according to a eotienal approaches, several indices have been
developed as a basis for measuring and compariveyfydoetween countries and regions. To do this,
it is not confined to a single index, but we cadtelseveral, the simplest and most commonly used is
the Headcount ratio (Notes techniques,V1, 2002):

H=aqa/n (2
Where q is the number of poor people, and n thedizhe study population.

H is the number of people in poverty, it is the rghaf population living in poverty whichever
consumption or income noted Y is below poverty liilemoted z.

Second index often used is the ratio of the incayae | that can be seen as the average distance
separating the poor from poverty line. It is defirmsy:

- _ q
122779 where % =3 Y (3
qi=
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wherqu is the average income of the poor, which is tlitaraetic average income of the poor.

Although these two indices suffer from several wessses, they are always calculated as they allow a
first overview of the situation in the country edsyinterpret. The other indexes are then studied t
understand better the differences within the p@@ugation.

The FGT class developed by Foster, Greer and Thkeb@-oste and al, 1984) is very important in the
poverty study. Indeed, they have proposed an irtdak satisfies the axiom of decomposition, the
three axioms proposed by Sen, the one proposedakw#hi (Kakwani, 1980) (Sen, 1976), and also
satisfies other axioms proposed by some other redses, where it is considered an index of the most
advanced and most used in many empirical work.

This index was defined as the squared poverty gaipis a weighted sum of the income shortfalls of
the poor, where each deficit is weighted by theeaf itself deficit. Its original formula was:

Ly @

nNz" 7=

P=

With g, = z- Y,

Then, to satisfy the axiom of sensitivity to trasrsf (Kakwani, 1980), Foster, Greer and Thorbecke
suggest a generalization of the above index whi¢he definitive version of this index:

13 (g Y
FGT, _F;(7j (5)

The FGT, index satisfies the transfer axiom (Kakwani, 1980)values ofa above 1, and the axiom
of sensitivity to transfers for values @fabove 2. Besides, it is easy to see that the iktlegcomes a 25
special case of the FGThdex for a= 0, and the index | is obtained with = 1.

Even more important is that this index is decompleséor any value ot parameter that reflects the
importance given to the poorest people. Indeedjnaisg that the population is divided into several
subgroups, and noting the number of people belonging to the k-th grarmg m the number of poor
in the same group, then the level of poverty of troup will be:

FGTr= L% (&]a (6)

n, =\ z

3 A needtoaFuzzy Approach of Poverty
3.1 Degreeof Membership

Fuzzy logic was born from the realization that moisthe phenomena can not be represented using
Boolean variables (Gilles, 2002), which can takéy dwo values 0 or 1 (poor, non-poor). In fact,
some phenomena can assume a continuous changeofrenstate to its complement, hence the
existence of a subset of intersection between twoptementary states, which is impossible in the
classical reasoning, this feature has been a spomg for interpreting poverty in a fuzzy way.
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The introduction of this theory in the poverty studllows to distinguish individuals in to poor and
non poor in a stepwise manner, we will not speapaferty and non poverty, but poverty or non
poverty levels, (degree membership of a househaiddividual to all poor).

The introduction of this theory in the poverty studllows to distinguish individuals poor and non
poor in a stepwise manner, we will not speak ofgotyvand non poverty, but poverty levels or non
poverty, (degree of membership of a household dividual to the set of poor population). Thus we
can see a gradual transition between extreme pofraisery) and the limited resources (Hajek, 2001)
(Makdissi & Wodon, 2004) (Zadeh, 1995). A househaoldy be considered poor but its degree of
belonging to the subset of poor is less than lichvlepresents the core of all the poor, and fhés
same for a household in the subset of non-poor

Since all the classical approaches do not estipmterty line with certainty, some authors like Basm
Belhadj (Belhadj, 2005) have reconstructed boundkimvwhich guaranteed the existence of this
threshold (Alcaraz and al, 2001) (Alcaraz & Gonesl2002).

3.2- Confidence Interval in the Fuzzy Approach of Poverty

The construction of the confidence interval, camiteg the poverty line is a very delicate task (Belh
& Matoussi, 2007) because it is always dependerthersocioeconomic context in which it is located,
and should take into account the specific charatites of the chosen indicator of deprivation

In our work we start from the assumption that wewiithe interval within which lies the poverty line
Z. In fact, considering the minimum valug;Zthat we want to raise poverty line, and its maximu
value Z,,x (Ravallion, 1994) (Ravallion, 2003), then we have:

Z D[Zmin’zmax] 26

Basma Belhadj (Belhadj, 2005) has proposed a detation of terminals &, and Z,,x decomposing
them, using the LES demand system, in some fooatret non-food part.

The upper poverty line 4y is the level of per capita total expenditure reggiito enable households to
achieve, without sacrificing their basic food neetdkis poverty line, which can be obtained by
iteration, to estimate the maximum non-food expemds that match the food poverty line (Belhad;,
2005).

The determination of these two terminals to defimaembership function defining the different fuzzy
sets spanning the population studied (examplengtieprivation, average deprivation and Low
deprivation). In this framework, several memberdhipctions were proposed by the decomposition
described and the dimensions databases integratethd measure of poverty in this population.
Besmah and al. (Belhadj & Matoussi, 2007) propdkedollowing membership function:

1 ife® ,x< z..,
. 2 22
/UQ(I) = _ X; + X If Zlmln - X| < Z|max (7)
imax Zimin Zimax Zimin
0 ik >z

Where xis the income or expenditure of tiehousehold,
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Alexandre Bertin and al (Alexandre & Leyle, 2004vk used a membership function, based on the
work of Chiappero-MARTINETTI (Chiappero, 2000)(Cpjero, 2007), through which they have
proposed a multidimensional measurement of poverty:

0 P <@..

1 ifg . <@

fi(g;)=

With ¢ is the value of the score (Included between 013rfdr each selected attribute (the dimensions
of well-being), pmin and pmax and extreme values of the score on the generallgtign, and many
more others who have been proposed to define fingliges for measuring poverty.

After reading and analysis of some traditional apphes of poverty, the fuzzy approach and its
benefits, also FGT indices and their peculiaritiepoverty measure, we base the fundamental idea of
our paper on the combination of the fuzzy approglen the deficiencies of the classical ones,and
transcription of FGT indices, thus we constructratex that we call semi-fuzzy index of poverty.

4  Construction of a New Semi-fuzzy Poverty I ndex

4.1 A New Reading of Poverty Gap Index: From Monetary Dimension to Human Dimension
27

The FGT index for = 1, noted |, is defined in particular as povegap, it is like to mention before
hand, the average distance between the populatipoverty line when a distance zero is attributed t
non-poor. We can still analyze the index simplifyits expression as follows:

iszoy i Yyolgov Y
Tz gty

Therefore
R CE R SIG)

n is the size of the population under studys yhe income of household i and q the numbeioof pso
we can say that :

q
Y, :iZ:‘Iyi

represents the wealth or total income of all ptdwerefore the ration A defined by:

q
vy, 2V
4=E - A (10)
4 z
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reflects the number of people can live in digniiyfman equal income to the threshold z from a virealt

g
Y, = Z Y, . It follows from this simplification that:
i=1

- The value of A satisfies
0<A<qg

if not, there are some households classified as\when their incomes exceed the threshold z.

Y
- The differenced— A= (q— 7(1) is the number of people estimated to live withriyea

zero income.
Hence the new writing of | via A and q:
I=(g-A)/n (12)

It is the weight of people supposed living withinoome near zero compared to the population study.
Thus the index | is read in human dimension instdatiose monetary.

4.2 Construction from Four Classes

To construct the index we have chosen to start thighsimple case of generating four classes that
every interval, like the confidence interval of pay line, is characterized by its boundaries dad i
center.

In the formula (11) A represents a number of pedplg it is not necessarily an integer, thereftwe,
keep its meaning, we replace it by its integer paktwhich checks in (10) Euclidean division of, Y
by z such that,

We have
A=Yz,
this involves:
Y&~A. z
but
A=[A]+r with 0O r<1
therefore

Yi~[Al.z+r.z with & r<1
hence: by taking r=r'Z, we find :

Yq=[Al.z+r with Osr<z (12)
Which can be obtained by the Euclidean divisiolY by z.

Now lets project this writing in the context of fiyzapproach. For this, we consider a confidence
interval of poverty line fuzzy [&n, Zmad, Where Z,, is the minimum value that we want to raise the
threshold of poverty, and its maximum value is,ZThen by using a membership function (see
paragraph 3), so we can determine the numberafgo
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Let p, be the membership function cho5eand B the subset defined by:
B={i 0Q:u(i)>0}
B is also said the support of the membership fonql,
Then qis given by:
¢ = Cardinal(B)

of
Let Yq =Dy, and 2= (Zmax+ Zon)/2
i=1

Note [X] the integer part of x.

Let a, b and ¢ be integers, and r 1, r2 and rRirsuch that:

Ygr=a. Znax+ rl with 0 1l <Zax  (13)
rl=b.% + r2 with & 2 <z (14
r2=c. Zin+1r3 with ;02 13 < Zuin (15)

If equality (13) is natural, equality (14) does tamte meaning if r1l <Zsince it suffices to take b = 0
and rl = r2. In this case the equality (15) remaimssible even if r2 <Zmin, because in this casedc
and r3 = r2 valid writing. Other situations areeddgaic consequences of the Euclidean division.

o 29

Giveanf = Z Y; total income of poor people, equality (13) implikeat the value "a" represents the
i=1

number of people estimated to live on an incomg. Zquation (14) can be deduced that the value "b"

is the number of people estimated to live with@eome that is (&ux + Zmin) / 2. The last equality of

the system implies that the number of estimateglpeetm live with an income £, is equal to "c".

Considering these three classes of the poor papajdhe remains is:

((q — (a+b+c)) people supposed to live with aroie close to zefo
Thus the poor population is represented by fols: set

B =B,0 B,d B, [0 By
Where
B.: is the set of poor people supposed to live witlineome equal to 4y
By: : is the set of poor people supposed to live withncome equal togZ
B.: : is the set of poor people supposed to live @&itincome equal to.4
The subsets BB,, B; and B, are subsets of B.

We propose a new semi-fuzzy Afedex defined by:

! For selecting membership function, experts caneniakir choices depending on tignensions

they want to integrate (income, illiteracy, welfarg.
% Income close to zero: It's in the sense that ire@worth less than r3/(g-(a+b+c)).
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pg, =9-(@*b*0)
n

This index reflects the weight of people supposedbie to meet even the basic minimum needs of
life. So it reflects the degree of misery in popiola Q, it is an effective tools to measure frailty and
hardship of population life. Indeed, the analydipaoverty with the FGT index gives an idea about
how much money needed for that missing people e&p¢hn get out of poverty, but the differences in
a currency value, and its daily change, givesikéatin understanding and reading this "money”€eTh
PG index is unchanged to change currencies, ance#idimg does not influence each other by the
differences in living standards in the country, dese it reflects a number of people, not moneys thu
we shifted the analysis of poverty based on moyetita remains a highly variable, can be
misleading because of purely financial factorsldiiin, exchange rate, ...) to a human dimension
which is more reliable.

To simplify the PGindex advantage, let us considering this exampl@p8se that the statistics of

1999 in a region R adapting a poverty line Z, andoading to FGT index, it needs 2Millions$ to

exceed the poverty line. Seen the changes, socioggo development and living standards in the
region R on 2008, statistics adapts an other ppvViest Z'(#Z), So results according the same index
confirms that this region needs 3Millions$ to get poverty. From this data, we can not study pgvert
variation between 1999 and 2008, it may be unfalitiaf reality because:

- Poverty lines adapted are noiesa
- The continuous variation of exchange rates.
- The standard of living changing over time.

But according to our approach, using semi-fuzzy iR@ex, the comparison is simple and measuring
the impact of strategies and programs is easy,usecas a result you can have 7690 people can ngf
satisfy any of their basic food needs in 1999 agad000 in 2008, then it is clear that the develepm
program followed in this region had a good impact.

An analysis of this index allows constructing ateeéndex M} (1, I, Is) based on boundarie$.4
Znin @and % selected. Each component of this vector represbataeight of a specific subclass of the

poor. Specifically:
_(@-a) _ 1| _ |V

n max

It reflects the weight of poor people supposedighia to live with an income &, compared to the
populationQ under study. In other words, this is the amodmnmhoney that must be injected into the
subpopulation poor for all its people manage te tim an income £y

The index } defined by:

_(a-a-b)y _1f |y |_|r1
T n(q {ZZ} [ZU o)

Where rl = ¥ - a. Znax

I, reflects the weight of poor people supposedly un&blive with an income Zover the entire study
population Q.

While the index wheresl
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_(g-a-b-c)

s

R Do e L £ B el

With r2=rl - b. Zn

I5 reflects the weight of poor people supposedly b live even with &, income over the entire
study populatior. In other words it is the weight of people thoughtive with an income near zero,
or crushed by poverty.

4.3 Generalizing the Construction of the Semi fuzzy Vector Index of Poverty

Recall that ¥; is the total income of all the poor sub-population

of
qu = Z yi
i=1
with
o = Cardinal(B) where B ={IQ : py(i) >0}

Consider nlIN* the discretization order, and (hh, hs... hy) O IR™+ stepsize of the confidence 31
interval [Zmin, Zmax], those stepgriepresent the differences that an expert

considers reasonable, to measure the degradatiocarhe, as it is known for the evaluation and the
devaluation of wages.

The first stage of process construction consist&uelidean division of ¥ by Zmax, which gives us:
Yq= &. Zmaxt o Where G 1y < Znax

If Zmax— by <10, we make again the following division::

o= &.(Zmax— Ib) + . where Gy < Zpa—ho

Even if Zn.x—h <1, we can write

M= & (Zmax— M) + 2 where (1 < Zpax—hy

If Zmax— hn < rn, we can write:

Fm2= am—l( Zmax_ hmZ) + m-1 Where = Mm1 < Zmax_ hm—2
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until the last division we can do if4 < ma

m-1= &n-Zmin + 'm Where 0 iy, < Znin

So similarly to the four classes we haygeaople supposed to live with an incomg,Z

The second Euclidean division there arepaople thought to have an incomeg,{&), and so on
untill the last equality implies the existence gfeople thought to live with an income;Z The rest
of the population of gf poor people is-(gta+t....+a,) people supposed to live with an income
near zero, we note it the set B*.

The choice of steps and the order of the disct&izalepends on the extended intervaliZZmay
initially selected, as also depends on the desorind meaning associated with each terminal Z
with:

Zi = Zmax_h
If we choose the fixed stepsize
h=i.h; i0{1,2,...n}

Classes will be equidistant, but cardinglsra different according to data from the populastudy.
Therefore we get a vector Ml defined by :

|
M | 2

Such as each componen+1,2...m) is determined by
|
Qs _z a
==~ (20
Where a (k=,...j) values obtained above.
We note Ri= I,

By construction, the indices (j=1,2...m) are decreasing in the sense that theagas of the
calculation fromjlto I, is given by:

what is the weight of the (j+1)th set (B relative to the entire population, so we havdtlausystem
of weights giving the depth of each subset of therp

The last class B* is a special class becauseiiesepts the misery in the society studied, it's

m

q: - Z a,
characterizedby PG, = ———— =L (21)
n

5 Analysis and Extreme Cases
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5.1 An Analysison the Basis of the Main Axioms of Poverty Indices

By analyzing the indexes semi fuzzy lj (j=1,2...ngspecially the PGf index, we found that they
satisfy all the three main axioms:

1- Focus Axiom: The measurement of poverty remaimshanged if the income of a person who is
above the poverty line increases

2- Monotony Axiom: All other things being equaltedduction of income of a person who is below the
poverty line must increase the poverty measure.

3- Transfer Axiom: All things being equal, a traarsbf income between a person who is below the
poverty line and a person who is richer must ineedhe poverty measure.

Indeed, for the first axiom, the indices |j (j)1.,.2n} and PGf are not influenced by the increase of
income of non-poor people, their expressions doimatlve any data related to income of people
ranked above the poverty line.

For the monotony axiom, suppose that the incomefya person i who is below the poverty line
decreases,

q
Then the quantitys(qf B} z y, also decreases,

i=1

Y
So a, :{ af } becomes lower,

max

i

There foreZa,. decreased turn, 33
i=1

Result the que1ntityq—ZJ:ai augment, and then for any index Ijj 0O{1,2,..m} ,

i=1

(a-3 a)

n

I increases.

i
In particular when j = m, the semi fuzzy index:R@&reases if the income of an individual classlfie
poor decreases.

To verify compliance with the axiom of transfert lde an individual who is below the poverty line,
and k a richer person.

Suppose there was a transfer of income betweepéison | and the person k. Then there will be a
reduction of income yi for individual i, and an irase of income for the person k..

Since the expression indices lj, components ofvdedor index semi fuzzy MiIf, and in particular the
PG index, are independent of income of individuale\etbthe poverty line, then these indexes are not
affected by the increased income of the persolvkile the decrease of income for the poor person i
causes, as seen by the front, that the indicegrgases and consequently the measurement of povert
increases.

5.2 Analyse of Extreme Cases
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Generally we have
0 <qg; = n

And a , &, &, are positive integers whose sum is less thdny gonstruction, which implies that:

O<q; -(a,+a,+..a,)sn
Therefore
0 < PGf <1

By analyzing the P@ndex, we distinguish the three extreme cases:
1-PG, =0 = a; = Z q
i=0
This reflects the case where the sgbBpeople thought to live with an income close#oo is
an empty set, therefore we can say that it is & population but misery is absent among its
members.
2-PG=qg/n: = a=a=...=a,=0
In this case the set,BB;... and B, which cardinals respectively,a  and & are all empty,
while the set Bis dominant:
B=B
Card(B )= q, >, a =9, = CardB )
i=0
This is a serious case where all the poor of théyspopulation are living in a misery.
3-PG=1:= ga=a=...=8,=0 and g=n
This is the case where the whole population idietibs poor are all living misery. This case is 34
mathematically possible but not easy to find iHitga

6  Utility & advantages of the vector index M1: Case of four classes

According to the class that represents those @iffeimdices, components of the vectors, Nthey
allow a specific analysis of each one of the fdasses, thus the accumulation of measures of these
indices over time in a region or country to measurthe progress and
slippage of poor subpopulations, and also the f@tioss or the crash of each compared to others,
namely for example:

= The poor subpopulation denoteg Beople supposed unable to meet their food andfeush basic
needs without sacrifice compared to the entireyspapulationQ.

= The subpopulation of poor people, noteg Sipposed unable to meet the majority of theidfand
non food basic needs without sacrifice compardtig¢centire study populatiéh

= The poor subpopulation denoted, Beople supposed unable to meet most of their foat non
food basic needs over the entire study popul&ion

= The poor subpopulation, denoted, Beople thought unable to meet any food and nod faasic
needs regarding the entire population under stindgther words, they are people supposed to live
with an income close to zero and crushed by poverty

On strategies and programs these indices remagmyar@markable interest. Indeed, knowledge of the
numbers of people from each of the classes we imargioned enables leaders to build an idea of the
type of socio-economic development projects suitdbr mounting in each study area, and hence
measure over time the impact of its program in &nesa. For example, if the majority of inhabitaoits
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a region is in the second subpopulation, then wst mievelop projects that must satisfy the minimum
income equal to & even as people in this class are assumed urabiedt majority of their food and
non food basic needs without sacrifice over thé&eistudy population, it gives an overall idea abou
the level of health, access to education, ... inplhigulation.

5 Conclusion

To maximize the economic and social developmengnams, and to have more impact on the poor,
we proposed a new method of analysis of poverguthin our new index semi-fuzzy To construct this
index we combined between:

e The fuzzy approach of poverty, since it allowstlog one hand, with its confidence interval to
avoid the problems had to choose the poverty lomethe other hand, it allows with its
membership function to integrate different dimensiomonetary, non-monetary, qualitative
and quantitative.

e The qualities and properties of the FGT classitaéx, namely the respect of the axioms of
Sen, Kakwani and others.

This new index will replace the analysis with a m@my dimension, by an analysis with human
dimension remains invariant to the currency chamgeiation modes and living standards between
countries or within the same country over times tlhich gives an intrinsic character.

Another strong point of this semi fuzzy index iattht gives a certain permeability reading of thiedr
poverty of the poor class, since it allows to wiite class of poor as a union of subsets forming a
constituent system. The interest of this writinghis analysis of slip between the poor subpopuiatio
which reflect the evolution or degradation of theis-economic status of poor.

6 References

Alcaraz,V. & Gonzalers, (2002). Observateurs d’'emses et commande robuste non linéaire.

Alcaraz,V. & Gonzalers, J. Harmand, A. Rapaport, 3teyer, C. Pelayo-Ortiz, (2001). Robust intervaldmbSISO
regulation of highly uncertain anaerobic digestérl8ternational Conference on Computer Applications
Biotechnology, CAB8, Quebec City, Canada.

Alexandre Bertin & Leyle David. (2007). Mesurer kaypreté multidimensionnelle dans un pays en dépeloent :
Démarche méthodologique et mesures appliquéessaidecdiObservatoire de Guinée Maritime. CahierGREThA
n° 2007 —Université Michel de Montaigne Bordeaux IlI

Alexandre Bertin, (2007). Pauvreté Monétaire, Paéviion Monétaire Une Analyse Des Interactions Appde a La
Guinée- Theése Pour Le Doctorat En Sciences EconmsidJNIVERSITE MONTESQUIEU-BORDEAUX IV - Mars
2007

Asselin. L-M., (2002). Indicateur composite de &upreté multidimensionnelle: théorie, Papier ddieeche du CECI,
Québec.

Belhadj B., M. Matoussi-(2007). Proposition d'un icgliflou de pauvreté en utilisant une fonction @mifation-
International conference: Sciences of Electronéghnhologies of Information and Telecommunicatioresdhh 25-29,
2007 — TUNISIA

Belhadj Besma, (2005). Pauvretés persistante, Chremigtransitoire Construction des indices flous.|8tdrnational
Conference : Sciences of Electronic, Technologidafofmation and Telecommunications March 27-310%20
TUNISIA

Betti G., Cheli B., Cambini R., (2004). A Statisticabtiel for The Dynamics Between Two Fuzzy States. fhaond
Application to Poverty Analysis, Metron 62(3): 3814.

Betti G., Verma V., (2004). A Methodology for theuBy of Multi-dimensional and Longitudinal AspectsRoverty
and Deprivation. Working Paper 49, Dipartimentd/gitodi Quantitative, Universita di Siena.

Cahiers Francgais, n° 286/ Les indicateurs de mafite pauvreté

CRISIS AND ANTI-CRISIS



FuroEconomica

| ssue 2(28)/2011 |SSN: 1582-8859

Cerioli A., & Zani S., (1990). A Fuzzy Approach teetMeasurement of poverty. In C.Dagum and M.Zengitors,
Income and Wealth Distribution, Inequality and RtyeStudies in Contemporary Economics 272-284. @giVerlag,
Berlin.

Chiappero-Martinetti, (2000). A Multidimensional Assment of Well-Being based on Sen’s Functioningréagh,
Rivista Internazionale di Scienze Sociali, Univérsiattolica Del Sacro Cuore, n°2, Milano, 38p.
Chiappero-Martinetti, E. (2005). Capability Approaid Fuzzy Sets Theory, in Lemmi A,

Delhausse, B., (2002). Le Noyau Dur de Pauvreté afiovie : une Actualisation, Reflets et perspectieln vie
économique, tome XLI, n°4, p. 55-63.

Foster, J., Greer, J. & Thorbecke, E, (1984). A<laf decomposable poverty measures. Economeéttat®2, No.3,
pp 761-766.

Gilles Balmisse- Gestion des connaissances. Otitdpmications du knowledge management — (Septe@@02)-
Vuibet.

Hajek P., (2001). Fuzzy Logic and Arithmetical Histhy. Studia Logica, 68:129-142.

Kakwani, N, (1980). One class of poverty measutesnometrica, Vol 48, N2, 437-446.

Kaufmann A., Gupta M-M., (1991). Introduction toZzy Arithmetic. International Thomson Computer Press
Klasen S., (2000). Measuring Poverty and DeprivainoSouth Africa. Review of Income and Wealth, 8658.
Lelli, S., (2001). Factor analysis vs. fuzzy setdty: assessing the influence of different techsegjon Sen’s
functioning approach, Public Economics Working Reperies 121, Center for Economic Studies, 35 p.
Makdissi P., Wodon Q., (2004). Fuzzy Targeting ¢tediand Ordering. Bulletin of economic Research.
Marniesse Sarah, (1999). Note sur les différeriesaehes de la pauvreté. Département Des Politifu&sudes
Division De La Macroéconomie Et Des Etudes. 6 otd999

Notes techniques- Volume 1 — Techniques principet@giestions interdisciplinaires- Mesure et areles la pauvreté
— (April 26, 2002).

Ravallion. M., (1994). Poverty Comparisons. The WBeahk, Washington, DC, USA. A Volume in the distribat
section, edited by : Atkinson, A.B, Londons SchddEconomics Harwood Academic Publishers.

Ravallion. M., (2003). Transferts ciblés dans legsgaauvres : Reconsidérer les choix et les optiensatitiques.
Groupe de Recherche de développement, Banque Mondiale

Sen, A, (1976). Poverety : an Ordinal Approch tesMrement. Economica 44, 219-231.

Touhami Abdelkhalek & Ejjanoui Fouzia, (2009). Apphe multidimensionnelle de la pauvreté : présiamtahéorique
et application au cas de la ville de Marrakech. EQUAND ECONOMIC DEVELOPMENT ERF 16th ANNUAL
CONFERENCE November 2009| Sanaa, Yemen

Townsend P., (1979). Poverty in the United Kingd®=nguin Books, Middlesex.

Zadeh L., (1995). Probability Theory and Fuzzy loogiie Complementary rather than Competitive. Techiricag
37:271-276.

CRISIS AND ANTI-CRISIS

36



