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Abstract Current poverty measurement methodology does not allow a
definitive analysis of changes in distribution, through time oweenh countries,
which involve changes in the number or proportion of poor people. By re-
opening some of the discussion which has taken place around thendegide
intensity and inequality aspects of poverty, and by revisitingctiméinuity and
transfer axioms, we show that the Bourguignon and Fields poverty atidexs
considerable ethical flexibility when its parameters amdu® full advantage.
Significantly, a fourth dimension of poverty, the injusticeitpfcorresponding
closely with Rawls’s concern for the least advantagedatssmbe admitted into
the picture once the poverty aversion parameter in the Bomauignd Fields
index is fully understood and used appropriately. A novel applicatials leaa
perspective upon the entire class of relative poverty ésdichich has not been
seen before, and also generates both potentially interestingaoasty indices
and wider scope for cogent measurement.

1. Introduction

Different poverty indices can exhibit startlingly different babars in response to the simplest of
distributional changes. How can this be? In this paper, we re-exammuoenber of assumptions that
have become conventional in poverty analysis, relating to continuitigeapoverty line and what
happens (or should happen) when people cross this line. Our findings pittwideation for such
different behaviours, and, we hope, will give encouragement asaweblded flexibility to analysts
coping with real-world measurements where the number and/or proportipnoofpeople differs
between distributions being compared. We frame our discussion aroundtSeses'l’s of poverty”
which have become highly influential - namely theidence intensity andinequality dimensions of
aggregate poverty. From this reconsideration also emerges a potksibtle ‘I’ of poverty”, hence the
title of our paper.

Sen’s (1976) development of his poverty index is motivated by the neadpforerty index to
be adequately informative on the situation of the poor. Sen valuasfonmative content inherent in
the headcount ratio (H) and in the income-gap ratio (), andtaskat “Both should have some role in
the index of poverty” (p. 223). The proportion of poor individuals in a societyiges information
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about the incidence of poverty. The extent to which poor incomes fatlfstior the poverty line gives
indications about the intensity of poverty. However, except in the Unlikase of a perfectly
egalitarian income distribution below the poverty line - Axiom Nsan (1976) - the use of H and |
alone is challenged on the ground of their “crudeness”. The btaorethe silence about how incomes
- or, equivalently, poverty shortfalls - are distributed among the Swh considerations motivated
Sen to develop a “composite measure P” able to “take note of thelibhegaeong the poor” where “G
[the Gini coefficient of the poor] provides this information” (p. 227).

Various distribution-sensitive indices have been subsequently proposedtk ititerature,
replacing the rank-order weighting used by Sen with other weatake into account inequality below

the poverty line. For example, the well-known parameRjcclass (Fosteet al, 1984, henceforth
FGT) whena =2 adoptsC§ - the squared coefficient of variation of poor incomes - winiteaf =0

and a =1 it corresponds to H and HI respectively. Thanks to the incorporati@ﬁ ofP,_, “indeed

may be expressed as a combination of this inequality measuteeatieount ratio and the income-gap
ratio in a fashion similar to Sen (1976)” (p. 761).

From the above, it should come as no surprise that only distribusensitive indices are
affected by disequalizing distributional changes which le&eeirticidence and intensity of poverty

unaltered - for example, with H and | staying the same, theirfslexx andP,_, increase. But if we

wonder which behaviour we should expect from poverty indices thahfareniativeon all three ‘I's
there is definitely something more interesting to say. Twcebjdsterrelated lines of investigation are
opened, which we pursue in this work.

On the one hand, how is it possible that different composite measspesd in different ways
to distributional changes affecting the ‘I's of poverty? Foaregle, consider an income distribution
among 6 persony, = ($4, $7, $8, $9, $20, $30), and a poverty line of Z = $10. Now the pooresh pers
gives $1 to the one with $9, and the incomes begdmd$3, $7, $8, $10, $20, $30). As an outcome of

that regressive transfer, the Sen index falls wRilg increases. We shall show how the Bourguignon

and Fields (1997), henceforth BF, class of indices can be a towirayl the accommodation of a rich

q (Vaovi)2
Z(ypyl)

! Where C%: -
i=1  dyp

2
, FGT show thatP,_, can be written add [I 2 +(1—| ) C S} Sen’s (1976) index takes the

form H [I +(1—I )Gp] wherer is the Gini coefficient of poor incomes.
-2



array of value judgements in response to the question in Kundu and @®&B): “How should
poverty indices behave with respect to transfers which alter the size of the poatipafilp. 430).
On the other hand, the need for a deeper understanding of the real noédhmghree ‘I's as
well as the need for them to be complemented with a fourthmBrges clearly from the following
simple numerical example. Consider a transfer in which the squmorést person in distribution=
(B4, $7, $8, 39, $20, $30) gives $1 to the one with $8, and the incomes beconi®4, $6, $9, $9,
$20, $30). In the new distribution, the incidence and intensity of povertthareame whilst the

inequality has increased. It looks natural that the composite meBsurancreases. Suppose now that

from distributiony the second poorest gives $2 to the one with $8 and $1 to the one witld $Bean
incomes becomg™ = ($4, $4, $10, $10, $20, $30). Still, the intensity of poverty has remained the
same but both the incidence of poverty and the inequality among thégo®revidently decreased.

How come thatP,_, tells us that poverty has increased? Moreowr, would rank equally

distributionsy and y™ . Given that fora increasing indefinitely the customary three ‘I's become
virtually irrelevant, which is the ‘I' informing such a comparison?

The structure of the paper is as follows. In Section 2, wewethe value judgements which
underpin the axioms for continuity, discontinuity and regressive transfgach are used in the poverty
literature. In Section 3, we examine what happens when someonesctiospoverty line as the result
of a regressive transfer in the case of the BF index. Minor @itayg provide the additional degree of
ethical flexibility we have spoken of. In Section 4, we make the casddarth ‘I’ of poverty; also, by
carefully interpreting the relevance of the ‘inequalitypolverty, we are led to draw a parallel with the
approach known as ‘prioritarianism’ in social justice theory. latiSes 5 and 6, the analytical tools
developed earlier in the paper are jointly employed for a deeperstanaiding of the workings not only
of the FGT and BF classes but also of all relative poverty iadagto their distributional properties,
their encapsulation of the four ‘I's of poverty and their prioritasgéance; a potentially interesting new

class of indices comes as a natural outcome. Section 7 concludes.

2. Value judgements: crossings of the poverty threshold

The attractiveness of a ‘'smooth’ poverty function rests in thee tiol#t “given a very small change in a

poor person’s income, we could not expect a huge jump in the poverty 1éhelid, 1997, p. 131).

But should that hold also at the poverty line? While for Watts (1968) fpoigenot really a discrete

condition. One does not immediately acquire or shed the afflictionasa@ciate with the notion of
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poverty by crossing any particular poverty line” (p. 325), Donaldson aegmafrk (1986) do argue
that the practical difficulties in measuring income make conginaitreasonable requirement, but
acknowledge that “..on the other hand, the use of a poverty line to stamércate the rich from the
poor suggests, but does not require, that a poverty index might be discont@htimipoverty line” (p.
674).

BF see two distinct aspects to the social welfare lossedodlaezk of adequate income. One
arises simply because people are poor, in the sense that tbeneitevel does not allow them to fulfil
the “accepted conventions of minimum needs” (Sen, 1979: 291). The othetsrdfie consideration
that poverty becomes harsher the further the individual's income belsw the poverty line.
Therefore, BF suggest thiat a desirable function should take into account the continuous aspect of the
welfare loss from poverty - they choose to focus upon the FGT blaskint at other distribution
sensitive measures for this — aid for each poor individual, a constadt should be added by virtue
of his condition of being poor. In their own words, “a ‘fixed loss’ from ptwer. arises in addition to
the income-dependent ‘variable loss’ from poverty” (p. 158). Howe¥emake no recommendation
about the precise magnitude of the fixed loss - i.e. the parametavhich “must be set by the
observer” (p. 158). If the absoluteness of poverty in capabilitiesesf&en, 1982) is accepted, then
something highly significant indeed happens when an income unit cribesesverty line. The last
penny given to a poor person — the one which lifts him out of poverty — thest have a
disproportional effect compared to the other pennies given. Contirittg @overty line would make
it impossible to accommodate this value judgement. Indeed, then, aargimdices are built upon the
rejection of the notion of absoluteness of poverty in capabilitiesespand upon the belief that
reaching the poverty line does not provide any ‘highly significant’ sociabveetfair?

As a consequence, continuity ensures that a distribution-sensdie increases as the result of
any regressive transfer, even though the recipient may be takesf paverty. We will name such a
requirement thenrestricted transfer axionwhich for the ease of expression will be denotet) Dy ;
RTA will instead be used to refer to thestricted transfer axiomaccording to which only those

2 Lewis and Ulph (1988) argue for a jump discontinuitytilitarian welfare at the poverty line, in a microeconomarsi
with an indivisible participation good, one unit of whighaffordable, takes away the shame of poverty — andesaas
jump in indirect utility. For these authors, welfard4 Atkinson (1970) becomes W& U(ug) - [U(Le) - [0 UX)f(X)dx] -
g.H(F|Z) in which there are subtractions from the pure gieasure U() for the costs of inequality and poverty
respectively. For Lewis and Ulph, in fact, “none of the evatwho have tried to incorporate the distribution of ineo
amongst the poor into their measure of poverty have addyguatplained why this feature of income distribution $tiou
matter when measuring poverty (as distinct from inequaliiip)d ( page 119).
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regressive transfers in which the recipient remains poor neitgssarease poverty. There is a
fundamental difference in the intuition behind these two. The prinmfdeming UTA is immediate
and appealing: a transfer from a poor individual to a less poor oabvég/s a bad thing. The
satisfaction oRTA instead suggests the idea that “a reduction of the number of thenggd under
certain circumstances compensate a rise in the extent of parningse who remain below the poverty
line” (Sen, 1982: 33). In order to complete the picture, we introducdernative property, which we
call the ‘rescue axiom’, denoted IRA, which calls for a decrease in poverty as the result of any
regressive transfer lifting the recipient out of poverty. Toaitheocates oRA, for whom the only tool
currently available in the literature is the ‘crude’ headcounising the poverty thresholdasvaysa
good thing.

Whether a decrease in the number of poor individuals at such éhoafd be welcomed or not
is surely a troublesome issue. Discussing anti-poverty budgetangises, Subramanian (1997) throws
a parallelism with the ‘lifeboat dilemma’ proposed by utildaarphilosophers which would well suit a
discussion in which poverty is seen as a welfare loss from inageigecame. The issue under study is
a good candidate for membership of the well-known “class of humateprslwhich can be called ‘no
technical solution problems™ (Hardin, 1968: 1243).

Our business is not to look for an ultimate solution where therenis, but to provide technical
solutions accommodating different plausible value judgements. We iratestgmprehensively the
possibilities for a poverty index to respond to crossings of the poleetyas the result of regressive
transfers, and we do it in tandem with the analysis of thefoagepoverty index to be continuous or
jump-discontinuous at the poverty line. The FGT cRysand the BF clasg, ; represent an ideal field
of investigation for the analytics of these issues, being régelyccontinuous and jump-discontinuous
at the poverty line. As will be seen, the appropriate choice of tlanetero in the BF class allows
the accommodation &TA, RTA or RA within a composite measure, which is monotonic and convex
in the poor sub-domain, and which does not suffer from any ‘crudenesar-cDlebehaviours in

response to regressive transfers lifting an individual out of poverty are henmeatedr

3. The BF index and crossings of the poverty threshold
Consider a fixed and finite set of individuas={1,2,...n} and lety=(y, ¥,,..., ¥ )OR}’ be the
corresponding vector of incomes arranged in nomedeing order, wherg is the income of thé"

individual. Take an exogenous poverty liredR> and define the individuals in the subset
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Q={12,...q} O N with |Q|=q as poor. We adopt the weak definition of the pygris the largest

income smaller than z3 Let a function P(y; 2:R°xR>® . R*° evaluate aggregate poverty as a

normalized sum of deprivation values. The FGT ahd BF class of poverty measures are,

respectively:

n

(1) R.(Y. 2 =%Z R, with P, (y; 2 :{(I—) if 0<y <z
0

i=1 ify, 2z,

wherea OR* is interpreted by the authors as a parameterppaversion, and

13 - a+(r,)’ if 0<y, <z
) Fesl%:2) :ﬁz Rsiwith B, 5:(y; 2 :{O ( )

i=1 ify, 2z,

Z” ¥

wherel’;, =
z

, 00R>® anda receives the same interpretation a®jn but is taken to exceed

unity in order to enjoy the larger set of propertassociated to strict convexity belawClearly we

have:

@ FRs=

S|

[0+P,]=0H+PR.

q

i=1
For a regressive transfer, call the increaseenntlfare loss from poverty of the dondf, and

the decrease in the welfare loss from poverty efrdtipientA, . We normally considef; > ‘A;‘: the

net effect of the regressive transfer is an in@daselfare loss from poverty. In the case of a line

crossing,‘Ag‘ may be thought larger thaA;, entailing a gain overall rather than a loss. @ive

convexity, the satisfaction of the inequalify], <‘A;‘ IS not of interest when the recipient remains

poor.

% In BF’s discrete model, there are no ties and nobody is loeatibe poverty line (< x.; Vi and ¥ < Z < Xg+1). In their
model with continuously distributed incomes, positiveditgris allowed in a neighbourhood of the poverty lin@Tradmit
the possibility of people at the poverty line, and couchgeople as poor even though their presence has no impheiron t

index whena > 0 (since lim r? = ofowr> 0. Wheno = 0, FGT say that their index reduces to the headcount lpatio,

—

since Il\rln r0=1 and b is indeterminathere is a problem with this
[IN{0)
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Distribution-sensitive measures depict povertgeiting harsheat increasing rateshe further

2

we get below the poverty line - assuming differaiiity, >0 in the “poor” domain. As a

2
i

consequence, for a regressive transfer the ingguAlj >‘A;‘ Is always verified for continuous
distribution-sensitive indices such &.,. The reason why such indices always increaseaisthey
only deal with variable losses from poverty, whit@nversely,P,_, remains unchanged because it

instead deals only with the fixed loss.

Jump-discontinuous distribution-sensitive indisesh asP, ; always increase if the recipient
remains poor - thus satisfyilTA. In such cases the ‘fixed’ loss from poverty is dfected.

However, once we consider transfers that take ¢o#ient over the poverty threshol)ak;‘ can be

written as 5+‘A;‘, where A, represents the variable component of the variatidre condition

2

3 F; >0 ensures thaf\] —‘A;e‘ =A>0 but is silent on the sign ak =A-J. The potential for the BF
Y

class to accommodate different views on regredsaresfers lifting the recipient out of poverty st
the possibility tounequivocallydetermine the sign . The determination of a clear-cut behaviour of
the index on such occasions may be considered dnaee sensible motivation driving the choice of
the value of the paramete@r, which the developers of the measure have lafteainalyst’s discretion.

The satisfaction oRA requiresA <0. It is straightforward to see that this conditisralways

met for appropriate valued®*, in fact wheneved™ =1 since unity is the least upper boundRyf,

and consequently the ceiling . Hence, the use a?, 5., would allow a potentially very interesting

behaviour: the accommodation of value judgementsviading RA whilst avoiding the ‘crudeness’ of
P_

a=0"
The satisfaction o) TA requiresA >0, or, equivalently,A > J. Because of the completeness
property of real numbers, this condition cannotri@ by an ‘exogenous) . In fact, however small we

choose ad, we can always throw from the set of real numiagrsnfinity of couples of numberg,
and y, representing the income values of donor and recfmuch thatiayb < 0. However, thanks to

the same property of the real numbedsTA can be accommodated through the choice of an

‘endogenous’d, i.e. ad depending on the actual income values. In faatedhe income distribution
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is given, so are the possible values/afand we can throw from the set of real numbersnity of
J's smaller than the minimum value Af. Consider the problem as follows.

Call | the set whose elements are the possible increneéni,, as a consequence of a

regressive transfer lifting the recipient out ofvpdy - i.e. the set of possibl&'s - in the realm of

V=% %,.... 3, )OR>®, where ¥ is the realized income vector in society. Alsd, R(y) be the

poverty value associated with inconyeand lett, indicatei’s income shortfall from the poverty line -
i.e. the minimum magnitude of a transfer able t&t i out of poverty. By choosing
O <A |85 = P(Yes —t) = P(Y,) — R y) itis possible to jointly accommodatéTA and value

judgements in favour of a “fixed-plus-variable” $oBom poverty motivating the BF class, because of
the following general result:

PrRoPOSITIONL. Given a value ofr, the set | has a minimum, which occurs when theds person

g-—1 and the recipient is persoq.

For the proof of this result, see the Appendix.

One may surely question the analytical as welthes empirical attractiveness of the above
condition. On the one hand, the endogenous charafte®’™ makes it a less elegant result if
compared with the predetermined formdt*; on the other hand, for populations with indivitbueery
close to the poverty lined"™ may happen to be very small, constraining the evéhe analyst can
assign to the fixed loss from poverty.

Nevertheless, even in cases in whi#H” should turn out to be very small, it would at teas
correct the idiosyncratic values reflecting theiafale loss by a common fixed loss from poverty;,and
as will be illustrated below, a simple applicatiminour new methodology shows that such constraint i
not as harsh as it may appear. Furthermore, thefumeinelegant formulation might be preferrecio
undesired trade-off betwe&flr A and the belief in a ‘fixed-plus-variable’ lossnEily, the spreadsheet

computability of 8™ would be straightforward and when comparing incatiséributionsA, B, ... the

use ofmin(d;,™,d5*,...) will be consistent.

As a Corollary, for alb'ssuch thatd"™ <d <1, there exists for every potential recipi¢ra
‘threshold’ differentiating individuals poorer th&im according to whether a ‘sacrifice’ of magnitud
t; from such a person is or is not worthwhile frorsazial welfare point of view. The idiosyncratic
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threshold levels referred to here are evidentlctioms of the degree of poverty aversion exhibligd
the distribution-sensitive measure. Each individelateshold would provide a ‘case by case’
identification of what Sen in the quoted passafgrsdo as ‘under certain circumstances’.

Finally, in this section, we apply our analyticabults to the income distributigncited at the
start of the paper. As may be easily verified, widenl any regressive transfer decreasing the number
of the poor leads to a decrement of the BF indexafty a, according to the prescriptions BA.
When in the BF classr =2, the choice of anyd <0.04 will allow the accommodation dJTA,
ranking distributiony as having less poverty than any distributignobtained fromy through any
regressive transfer. Wham =3, any 0 <0.018 will do. These may look like heavy constraintgiest
sight. In order to correctly appreciate their sgyehowever, one should consider them relativéhi

magnitude of the variable component of tBg,; value — namely, thé,; value. Once we do that, we

see that fora =2 the upper bound valué”™ = 0.04 is the quadruple d?,_,,_,, and fora =3 the

:q )
bounding valued"™ = 0.018 iseighteentimes the relevant magnitude. The relative seyeaiftsuch

constraints decreases rapidly for larges.

4. Some light on the third ‘I', and the case for a fourth ‘I of poverty

In the introductory section, we called the readattention to a regressive transfer turning distidn

y = ($4, $7, $8, $9, $20, $30) into distributigphi = ($4, $4, $10, $10, $20, $30). Poverty indices
informative on only the incidence of poverty deseathose informative on only the intensity of

poverty remain unchanged. We asked: given thairtbguality among the poor has decreased, how

come that a composite measure informative on adlethil's, such asP,_,, signals an increase in

poverty? As a matter of fact, the introduction loé¢ third ‘I' into the picture reverses completehet
poverty ordering — and in a direction, moreoverjalhis curiously opposite to the change in thedthir
‘I' itself! Indeed, the third ‘I' appears to be amelevant dimension of aggregate poverty if tegteris-
paribus assumption does not apply to both the incidena iatensity dimensions. While poverty
orderings based on either of the first two ‘done are, though ‘crude’, justified according to some
sensible views on poverty, the same cannot beva#iidrespect to the inequality among the poor. Such
an ordering would be vulnerable to well-foundedicsms, among which is, of course, the well-known

“levelling-down objection™

* According to this, equality obtained by making somebwedyse-off and nobody better-off is a loss.
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The point is not that the ordering induced By, lacks the support of sensible views on

poverty, but that such views have very little to with equality. The axioms concerning transfers
among poor individuals should not be thought ohaging been lifted from inequality measurement
theory. The increment to the index from a regressiansfer does not derive from egalitarian view,
valuing equalityper se but stems from grioritarian attitude originating in the more general principle
of vertical equity, “calling for an appropriate fdifentiation among unequals” (Musgrave, 1990: 113).
And as Broome (2007) remarks, such an attitudeddethem [prioritarians] to value equality
indirectly” (p. 1).

The a -weighting of normalized income shortfalls withimetsub-clas<,., can be associated

with the concept of prioritarianism on a twofoldsisa Firstly, the members of this sub-class assign
larger weights to lower poor incomes relative tgheir poor incomes, implementirdg factoa
prioritarian weighting scheme - see Vallentyne @0Whenga is increased, the importance of worse-
off individuals relative to those who are bettef-gfows. For example, the importance of the third
worst-off individual increases relative to thatindlividuals4,...,qbut decreases relative to that of the
worst-off and second worst-off; clearly, the wooét-individual sees his own importance increase
relative to that of all other poor. Secondly, teason which motivates such weighting scheme, when
measuring absolute poverty, very closely reflelsesgeculiar feature of prioritarianism as expressed
the seminal work (Parfit, 1995): what matters iatttihese people are at a lowassolutelevel. It is
irrelevant that these people are worsetlofin others ... [but] rather that they are worse off than they
might have been” (p. 23).

By means of whicla > 1 should we choose to prioritize worse-off indivads? Finite values of
a induce forms of finitely weighted prioritarianismhereas in the limit, agr — o, the kind of
prioritarianism involved ideximin which follows precisely Vallentyne’s identificati of leximin
weighting, in which, between two individuals, “infiely greater weight [is given] to a worse-off
person” (2003, p. 9); and within the whole populatito the worst-off persoit’

51t i i i N (N = ) Y4 NT . O a|=
It is straightforward to show thai < j = aJI_IT]oo(rl) /(FJ) oo and aJITOO(rl) /{(FJ) +(rj+1) +...+(rq) } 00
Multiplying numerator and denominator qﬁ(rj )a , the result becomes evident.

® A fundamental difference betwedgximin andmaximin,stressed by Vallentyne (2003), is that the |lajtees absolutely
no importance to the second worst-off, whereasftinmer requires that: 1) the situation of the waftshould be
enhanced as much as possible; 2) to the extenthtbamplementation of 1) allows, the situationtledé second worst-off

should be enhanced as much as possible, and sitfothe third worst-off, fourth worst-off, etc. Fd?,, we could only
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Looking at the relative individual contributions the aggregate poverty value - i.e. at the
fraction P, /B, = Fi”/[l‘l"’ +..+ 7 +..+T “]-itis easy to see that the only individual whebkare is

always monotonically increasing ir is the worst-off, however income is distributedh& the
poverty aversion parametergrows indefinitely, only the poorest person oftafhds to mattef.The
three I's of poverty become virtually irrelevantwoand the poverty ordering of two income
distributions becomes based on a different dimensiamely the condition of the poorest. We name
this dimension thenjustice of poverty - hence a fourth ‘I’ of poverty - in @@rmity with Rawls’
(1971) theory of justice entailing a special conder the least advantaged.

Considering the injustice dimension of povertyetbgr with the other three dimensions is of
evident interest, especially in the realm of a maughentically “Rawlsian” approach to evaluation.
Atkinson (1987), Vallentyne (2000) and Tungodderd aviallentyne (2006) all emphasise the
misidentification, especially by economists, of théset of society to whom Rawls (1971) addresses
his difference principlé.While the “least advantaged” is generally intendsdstrictly the worst-off
individual in society, what Rawls really refersitothe least advantagepoup. Once an appropriate
cut-off function identifying the least advantagewup is set, the latter may turn out to be reldgive

large, and information on its condition may consadly gain a certain interest.

5. ‘I's of poverty, prioritarianism and distributional properties in the FG T and BF classes

Bourguignon and Fields (1997) see their class gs/@g desirable properties related to thosePpf

“while also combining with them the insight refledtin the headcount ratio on the loss from being

poor” (p. 156). Indeed, the augmentationR)f,; by a fixed loss from poverty induces an increase i

the relative importance of the incidence dimenswer the other dimensions of aggregate poverty.

have full maximin if we could consider comparisemntailing either individuals or whole groups tWween the poor on the
one sideand the nonpoor on the other siddoweverP, is a focused measure. Therefore, there can beaxamim-like

relationships in the concern expressedRyfor poor individuals having different incomes.
. , — -1
" Rearranging the poorest persons's shar®as, / P, =[1+ (I, /I )7 + (I 5/T )" +..+ (rq/r )T, one can see
immediately that im (p, /) =1.
a-o

8 In addition, Atkinson (1987) interestingly obses\taat the difference principle has nothing to dthovertyper seand
remarks that poverty would more naturally enter Ratheoretical framework through his first print@p In fact, the
argument in the difference principle is an ordioaé, and the least advantaged may be well aboveotresrty line; instead,
the first principle postulates priority to be givienthe basic liberties, a necessary conditionmfioich can be identified in a
minimum income level. However, whenever the sahefpoor is a non-empty set, then the differenaecyple is surely of
interest to the extent that the least advantagbdl@wv the poverty line.
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Precisely such higher weight on the incidence ofepty is the factor enabling the corresponding BF

measureP, ; to depart fromUTA in cases in which the number of poor people iecaéd by an

income transfer.

At the individual level, the inclusion of the parater o delivers a mitigation of the prioritarian

attitude inherent in the choice of @ar» 1. Moreover, since thé,; value approaches zero as- «,
in P, ; only the fixed loss “survives” whea grows indefinitely. At the limit, the discriminag

attitude towards different poor income levels casbglly vanishes and the poor individuals end up
counting all equally, independently of their incotaeels, exactly as whea =0. The poorest person

of all is no exception to that. As we can see fiféigure 1, fora — o, while in P, the share of the
poorest in aggregate poverty approaches unityR,ip it tends down to 1/q as for the headcount. It

follows that fora - «, P, ; has the same informational content as the heaticigure 1 also shows

a new index,P;, plotted against its parametgy to which we shall come shortly.

Fig. 1: Contribution of the poorest to aggregate poverty : FGT, BF, H and>;".

Proportion

0 rerrrrr—rrr1rorrorrrerrrrrrrrrrrrrTTT T T T T T T T T T T T T T T T T T T T
1 5 9 13 17 21 25 29 33 37 41 45 49 53

Alpha/Gamma values

As we have already explained, the choice of theey aversion parameter informs the way

the aggregate measure takes into account the feuof poverty. Each member of the FGT and BF
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classes withl< a < is informative on all four ‘I's, and the choice af a within that range may be
thought of as reflecting a certain degree of ‘Bhitweighted prioritarianism’. This choice in turn
determines the distributional properties possessethe index. As shown in Fishburn (1980) and
Fishburn and Willig (1984), successively highemsfar principles are linked with correspondingly
higher moments of distributions and welfare funtsio in our case, welfare-loss functions - whose

derivatives alternate in sign. Once we pass fragrdibtribution of incomey =(y,, ¥,-.., }; ) to that of
the normalized poverty gaps=(I",,l",,...,[ ;) - as we have already implicitly done in our dissos -
Fishburn’s results are directly applicable to tl&TFand BF classes. Members of such classes are in

fact built upon the power functiong,; =(I";)?, so that, for integer's, the aggregate valu€,

corresponds to the™ moment of the distribution of poverty gaps. Larges are thus associated with

higher degrees of transfer sensitivity.

PrRoPOSITION2. Within the FGT and BF classes, there is no ésgh level of transfer sensitivity:

Oa’, Oa” such thaP. and P accommodate a higher level of transfer sensitvign doP. andP.

respectively.

Proof. If a O(L») thenOa” :a° >a, and the proof follows from Fishburn’s results.alf({0, 1, c}

then the statement holdsa” :1<a” <o, since none oP,_,, P_, andP.__ are distribution sensitive;

00

equally forP, , ;. QED.

Hence there is no upper limit to the assignatibriransfer sensitivity to the FGT and BF
indices. Actually, if we follow a suggestion of Zige(1993), to quantify the welfare loss from poyert

in simple percentage terms (“as... other index depet® have done” (p. 84)), specifically by the

ratioi, then, we see, all four ‘I's of poverty are accondaited as well as the highest degrees of
Yi

transfer sensitivity:

PrROPOSITION3. A poverty measure whose individual deprivationcfion is the percentage welfare loss

from povertyi is informative on all four ‘I's of poverty and ssfies transfer sensitivity at the highest

level.
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Proof. E:—Z:(l—z_y)'lz 1
y, y+tz-z Y4 1-T,

M
i 1 5 3 o o
_ri +ri +ri +ri .= MIITO;(ri ) ) QED

6. The individual deprivation function in scale-invariant poverty indices
z
Yi

701) and Zheng (1993: 85) have each pointed olit,desomposable and scale invariant poverty

Define P®= — . The significance of Proposition 3 is considerablar as Foster and Shorrocks (1991

q
indices take the general form P 852¢(Pi°°) where, indeed, the individual loss-from-poverty
i=1

contribution is a transformation of the percentag#fare lossP™ of Proposition 3.Consequently, if,
for poverty measures generally the choice of timetional form of the individual deprivation funatio
affects the informational content of the aggregadiex in respect of the four ‘I's of poverty, aslinas
its distributional properties, for decomposableestavariant measures a more precise interpretasion

now available. The transformation inherent@() may be thought of as a tool, on the one hand,

restraining the degree of transfer sensitivityhs index relative to the degree inhereniaﬁgﬁ(l?“)
i=1
when ¢(0) is the identity function; on the other hand, pblsstdecreasing the number of ‘I's of poverty
which the index takes into account, transforming fibur-‘I's-informative index into, for example, a
one-‘I'-informative index such as H or the lexinpoverty gap.
The effect of@([)] on the degree of transfer sensitivity of the intias to do merely with the

curvature of the individual deprivation functiorr fg [1(0, z). But, recalling the discussion in Section
3, the informational content of the index on this ‘df poverty is crucially affected also by the

behaviour of the individual deprivation functiontaé poverty line. That, in turns, informs the @sge

of the index to transfer-led line-crossings. RewgitP” as P” =1+ P*, one can see how” is a

° For example, if the decomposable relative povémtex is represented by the FGT class itself, theencan write

-1
F},a:a—yzi)”:qﬁ(;), where g(=h{g[ 1()] witn f(tﬂ:f;) , 9(M=1-f( and h(@=[g(017. By
1 |

applying to h(] the functionl (1= d + h() one obtains the BF contribution function.g{l)l is the logarithmic function,
then R(Y,2 becomes the individual loss-from-poverty functiofor the Watts (1968) poverty index,

W z

R™ =logz-log y =log—.
Yi
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poverty-line-discontinuous, monotonic and distribnt sensitive index melding fixed and variable

losses from poverty precisely according to BF'sspriptions, where the fixed loss equals one and the

M
variable loss is expressed W’ :“I/Iim Z(I’i)" - which clearly satisfies transfer sensitivity tae
—'OOa:l

highest level. It follows thap([) is, for various indices, a transformation apt ¢épalt from the ‘fixed-
plus-variable’ approach in favor of unrestrictedhtouity and to depart froRTA in favor of UTA.

For those indices, a condition such @f)=0 will be verified, which means that the individual
deprivation function will intersect the horizontatis wheny, = z. Monotonicity turns the question of
the intersection of the individual deprivation ftina with the vertical axis into an investigatiohits
upper-boundedness. Sin€¥’, as well as the deprivation function inherenthe Watts index, is not
bounded above - which is not the case for theeefamily in Hagenaars (1987), to which the FGT and
BF classes themselves can be ascribed - it is mviat ¢([)) may also serve to put a ceiling upon the

scale-invariant index, allowing a predeterminatdedition for the accommodation BA.

Finally, we recall Sen’s (1976) Axiom N, accorditg which in the case of a perfectly
egalitarian distribution of incomes below the pdydme, an index fully informative on the relevant
dimensions of aggregate poverty is given by HI,his own words a “simple” and “arbitrary”
multiplicative form between the indices H and | g27). Following along this line a, simple and

arbitrary, ¢([)J) taking a multiplicative form between two well-knovundices may be used to take into

account the relevant dimensions of poverty wherr pummes differ. Once more using the algebra of

geometric  series, ¢5(Pi°°,y):riy+riy+l+riy+2+...:1 ‘r =z Y =R"P, is the individual
— yI '

deprivation function of such a decomposable indekich we nameP;. This can be seen as a
parametric generalization dP” and P* in which y indicates both the lowest degree of transfer

sensitivity and the “softest” degree of prioritaiem included in the measure. }Jf>1, only the

variable loss from poverty is taken into accourd #re index will enjoy continuity-related propeste

if =0 the individual deprivation function is discontinugoreflecting the belief in the existence of a
fixed loss from poverty alongside the variable lg%sd the larger ig/, the larger is the relative weight

on the fourth “I” of poverty. As can be seen in dg 1, for correspondent values @f and y the

concern for the poorest is larger Rf’ than in P,. Along the lines we comprehensively discussed in
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this paper, this can be seen as the result of @ fpaoritarian’ attitude of the index at the indiual

level, where persoiis deprivation function for a certaip is given by the correspondeRf, , with the

additional weightP” being the relative welfare loss from poverty.

7. Conclusions

In the BF class, individual losses from poverty aggregated using chosen values of the parameters
and J . Significant consequences stem from the analgbiéces ofa and 0. As we have argued, the

a -weighting at the individual level can be read &rnmis of prioritarianism, and th@ -value
determines whether, and to what extent, a fixed fosm poverty is to be taken into account. Such
choices are shown to affect the informational coihtd the aggregate index on Sen’s three ‘I's of
poverty. The re-examination of those ‘I's not ofdg us to a discussion on how to view the ineqggalit
dimension, but also it fostered our conceptualmatof a fourth ‘I'. Theinjustice of poverty,
corresponding closely with Rawls’s concern for lest advantaged, should, to our eyes, be formally
admitted into the picture of the poverty dimensitret are relevant for poverty evaluation.

Passing from the income distribution [vectgr=(y,,...,Y,)] to the distribution of the
normalized poverty gaps [vectdr=(I",,...,I; )], a close association is possible between the raesnb

of the BF and FGT classes for integer valuesroind the moments of that latter distribution, with
well-known links to transfer properties. This leddur perspective on the wide family of subgroup-
decomposable scale-invariant poverty indices, aehdefore, and to a new understanding of the role
of the individual deprivation function in this faiyi

Not least, we investigated alternative value judget® behind different behaviours of a poverty
index when the poverty line is crossed, and we slolow within the BF class a number of visions
can be accommodated through an appropriate chéi@is parameters. Ethical flexibility has been
added, so that that additional possibilities fokimg poverty comparisons arise, bringing opporiesit

for deeper research and wider scope for cogentureragnt.
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Appendix: the proof of Proposition 1

The incrementA —‘A;Q‘ to P,,; following the transfer of an amounbtwill be minimum when the

transfer exactly fills the recipient’'s gap from theverty line: the transfer of any larger amountehe

creates an increase i, with no effect onA;, (becauseR,., is a focused poverty measure). Hence

without loss of generality we consider transferaatly filling the recipient’s shortfall from the perty

line. Proposition 1 asserts thﬁg_l—‘A;‘ <A’ —‘Ai“ Oi, hD{1,2,..j-}, or, equivalently, that:
PO~ 4) - %) - RW< Ry, §- Ry~ Ry, 0,

Af,D=g-1 AR,R=q AL,D=i-h AR,R=i

wheret, andt; correspond to the income shortfalls from the pgvine of, respectively, the richest

2
poor and thé" poor. Sincea—F: >0, the RHS increases with and h: the more “distant” are the donor

and recipient in the RHS, the larger is the RHSaddet is enough to establish the inequality fa th

smallest possible values gfand h. We consequently take=0%and i = g-1 (so that =t,, is the
smallest t, after t,, which is what we have on the LHS). The inequalipecomes
P(yq_l_tq)_ P(yq—l)_ R )(:]) <R )6_1_ h_l)_ R )(1_]?_ P ¥_1_:Q1 or P(yq—l_tq—l)_ P(yq—l_ h)

> P(yq_l)— P(yy) - Now consider the differences in the argumen®(gfon the LHS and RHS of this
last inequality. They are the same, becatjse=z-y,, andt, =z-y,. The inequality is verified

2
becausea—P <0 and g Ij

oy, Y

> (.Q.E.D.

10 Clearly, ifth = 0 the transfer should not be called “regressive’weleer, this choice makes it clear that the distance
between the donor and the recipient in the RHSinsnized.

-18 -



