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Abstract

The measurement of well-being in its multidimensional aspects has become ever
more prominent in monitoring development over the last three decades. This
note discusses some of the properties of a recent multidimensional index pro-
posed by the UNDP. Unlike most of its predecessors, UNDP’s Multidimensional
Poverty Index (MPI) succeeds in taking into account both the distribution of
deprivation within a number of dimensions as well as the distribution of mul-
tiple deprivations across the dimensions. This is important since there are good
reasons to think of multidimensional poverty as more than just the sum of pov-
erty across various dimensions of well-being. The MPI suffers, however, from a
few unattractive features that need to be better understood (given the recently
acquired prominence of the index). The object of this note is to highlight some
of them.
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1 Introduction

The measurement and the analysis of multidimensional meitlg and poverty have
become ever more important in understanding developmestt ttre last three decades.
Several prominent contributions have been made in thatde@me of the most influential
has been the UNDP 's human developmentindex (HDI) (see $tanté UNDP 1990-2010,
which has popularized the use of three dimensions, life@apey, educational attainment
and living standards, in computing composite indices okbttgyment.

Itis well known, however, that the HDI fails to account foetfistribution of individual
well-being within each of the HDI's dimensions. It cannogit&fore capture inequalities
in the distributions of life expectancy, educational attaent and income within societies,
and it is therefore difficult to use it to understand povertkjch is a function of the dis-
tribution of well-being. This is not the case, however, & thuman Poverty Index (HPI),
which was introduced by UNDP in 1997 and which uses indicatddeprivation in the
same dimensions of longevity, basic education and stasddiid/ing.

The HPI fails to account, however, for the distribution ahd tole of multiple depri-
vations across the dimensions. This is because the cotbrisuo the HPI of individual
deprivations in each of the dimensions is assessed indeptynadf the individual depriva-
tions in the other dimensions. Hence, the HPI index canmlovtether in some societies
the poor suffer more from multiple deprivations than in otbecieties — where multidi-
mensional poverty could be more equally spread across {haguion.

This is important since there are good reasons to believethkidimensional poverty
is more than just the sum of dimensional poverty. The intewadetween dimensions is
important for both normative and positive reasons. Fromrenative perspective, a society
with a greater extent of multiple deprivation would be judd®y most analysts as worse,
everything else being the same. From a positive perspeetiwenjunction of deprivations
in multiple dimensions would be expected to cause greatiaridual and social harm, both
in the short term and in the longer term, than if these depoima were more evenly spread
across individuals.

The UNDP has recently implemented a measure that tries tedgito those shortcom-
ings of the HPI. The remedy takes the form of a multidimensigoverty index (MPI).
The MPI aggregates the deprivation of those that are myldpprived in areas such as
education, health outcomes and assets and services. Bsirigan multiply deprived in-
dividuals, it gives more importance to poverty in multiplenénsions than the HDI, which
is neutral to the existence of multiple deprivation.

The MPI is certainly a welcome contribution to the measumgnoé multidimensional
poverty. Although the contribution is to be congratulatisé, MPI does suffer from a few
unattractive features that have not yet been sufficienttgahn the literature. Given these
features, poverty analysts might want to be careful in thee& of the MPI, and should
contemplate seriously the use of dominance and other tgabsito check the reliability
of findings derived from the use of the MPI. This note explaiy.



2 Difficulties with UNDP’s MPI

The difficulties introduced by the MPI are of two sorts. Thstfgort comes from the
discretization that the MPI makes of poverty in the varioumeahsions. This creates dis-
continuities in the measurement of poverty that may peeglalicies and development
processes whose effect is otherwise to equalize well-baengss individuals. These dis-
continuity problems are well understood in the unidimenalditerature. It is for instance
well-known that the popular (discontinuous) headcounteindanincrease following a
redistribution policy that redistributes resources fraoher to poorer individuals. This
problem is exacerbated in a multidimensional context inclwtsuch discontinuities are
introduced across several dimensions.

The second sort of problems comes from the fact that an setypedof discontinu-
ity is introduced by the MPI. This second discontinuity asigrom the introduction of an
additional “poverty lines” (in addition to the usual diménsal poverty lines) in the con-
struction of the MPI. This second type of poverty lines (Wihiee denote below) serves
to identify those individuals that are deemed to be multgdprived.( sets the number of
poverty dimensions that must be equaled or surpassed fiwidndls to qualify as multiply
deprived under the MPI. Whenever a slight change in somsanell-being changes the
number of dimensions in which that person is deprived, tisameisk that the person moves
suddenly into or out of the set of individuals that are coesed multiply deprived. This
movement then introduces measurement discontinuiti¢sithg again penalize develop-
ment processes that have the feature of equalizing wellgb&uch features also have the
effect that a society that seeks to alleviate multiple depion may, because of this, see its
MPI increase over time.

The first sort of problems can be alleviated through the udessf dichotomous (and
perhaps more precise) measures of well-being in the vadounensions of interest. For
those dimensional indicators that have cardinal valueaiit also be useful to replace
“counting” poverty measures by more continuous ones. UWafately, the second sort
of problems cannot generally be avoided with poverty insliakethe MPI type, unles§is
set to 1. Setting to 1, however, makes the MPI an exclusively “union” index @iscuss
what this means below) — a feature that would not be desisibtge that would prevent
the MPI from focusing on those that are multiply deprivedeatdire that differentiates it
from the HPI.

3 Measuring multidimensional poverty

The construction of multidimensional poverty indices iwes a number of different
steps. First, the dimensions of interest must be chosexeanise which is fraught with
difficulties. Second, one must decide whether aggregaterimnal indicators must first
be computed (as in the HDI/HPI case), or whether aggregdieidlual indicators must
first be assessed (as in the MPI case). If one wishes to diseaienin the measurement



exercise between multiple deprivations for a single irdinal and single deprivation across
multiple individuals, then one must necessarily aggrematieators at the individual level
first.

When constructing composite indicators of poverty at thtividual level, it must be
decided whether separate poverty lines should be applieddl dimension individually,
or whether a single poverty line should be applied to an aggesndividual well-being in-
dicator. The procedure to compute the MPI uses the firstoptrtbich means that a number
of separate property lines must be specified. The framew®kdos, Sahn, and Younger (2006)
(for instance) follows the second option and allows expidor the possibility of substi-
tution across dimensions without the need to identify eaokllof dimensional poverty
separately. This can be useful since choosing values foerpolines (especially in a
multi-dimensional context) is an exercise that is almosbgk subject to arbitrariness.

Once individual poverty levels have been computed, thagregation across individ-
uals (which raises questions of whether poverty measuresteuld be sensitive to in-
equality across individuals) introduces another sourcarlotrariness. The MPI does not
explicitly penalize inequality in deprivation across widuals: as we will see below, the
poverty contribution of an individual to total poverty iadéar in the sum of that individual’s
deprivation across dimensions.

The issue of whether a dimension can compensate anothensiionan producing an
overall degree of well-being can be illustrated using Fegdir which focuses on the case
of two dimensions (for expositional simplicity). Figure Aasvs two dimensions of well-
being, z; and x5, and those combinations af, and xz, that produce the same poverty
level of overall well-being (those combinations appeartanlines denoted by(x) = 0).
Those three lines in Figufe 1 illustrate three differentegahways of thinking about mul-
tidimensional poverty. The firstr((x) = 0) is the intersection view. Under that first view,
someone is poor if and only if he is poor in both dimensiongeréhs then “more than per-
fect” substitution of one dimension for another. As soonhasvalue of well-being in one
dimension exceeds the dimensional poverty line, the passpuged overall to be above
poverty. The second liner§{(x) = 0) illustrates the union view. This assumes a complete
lack of substitution between the dimensions. However langevalue of one dimension
may be, the person will be considered to be in poverty if heow fin at least one dimen-
sion. The third view (withry(x) = 0) allows for an intermediate degree of substitution,
and is more in line with the traditional way in which econotsithink about preferences
and well-being. Note that having to choose between unidrrsection, or intermediate
views of multidimensional poverty introduces one more sewf arbitrariness.

The two most popular and simplest measures of multidimeasiooverty are called
the union and the intersection headcount indices. Let agam the minimal number of
dimensions in which someone needs to be deprived to be @esdids multidimensionally
poor. LetH(¢) be the multidimensional headcount, and #&t ., be the bidimensional
distribution function. F,, ,,z1, 2, gives the proportion of the population whose levels of
dimensional well-being are below both and z;. The union form of the headcount is



given by
H(l) = Fx1,x2(zl; OO) + Fx1,x2(oo; 22) - Fxl,xg (Zl; 22)7 (l)

and the intersection form by
H(2> = F:Bhrz (Zl; 32)' (2)

H(1) is the proportion of people who are poor in at least one dimensOn Figurd L,
this is given by the proportion of those that are to the lefboobelowr,(x). H(2) is the
proportion of people who are poor in the two dimensions. Qufé(1, this is given by the
proportion of those that are to the left of or belayw(x).

The MPI index is similarly defined. It also usé$o identify those that are multidimen-
sionally poor. Unlike the traditional headcount index, ethmeasures the total number of
multidimensionally poor people as a proportion of the towainber of people, MPI mea-
sures the total number of dimensions in which the multidisi@mally poor are poor, as a
proportion of the total number of dimensions for which wedling is measured (this is the
number of people times the number of dimensions). Let MP$ thieidenoted by/ (¢). It
equals:

M(1) = .5 (Fyy a (21500) + Fiy 2, (005 22)) 3)

and
M(2) = Fx1,x2 (Zl; 22). (4)

Note that the intersection headcount2) and/(2) are the same.

Figure[2,[B andl4 are useful in understanding the distindtietaveen the traditional
multidimensional headcount indices and the new MPI. Thelramnin the figures show
the contribution to total poverty of individuals with difient values ofr; andx,. Figure
indicates that, for the intersection headcount indexy tmdse that are in the lower rect-
angle count for total poverty. Figuré 3 shows why the unioadweunt is different from
the union MPI. The union headcount counts people in povémyunion MPI counts the
poverty dimensions of those in poverty, which, because eithion definition, is propor-
tionately smaller than the people count. Hence, those patividuals that are poor in
fewer dimensions contribute less to MPI poverty than to thieruheadcount.

We can now understand better how the MPI reacts to changesefslof well-being.
This can be done using changes in well-being involving alsinglividual, or changes
involving several. The way in which poverty measures areeetgd to react following
changes in well-being is traditionally discussed in wafaconomics through the use of
axioms. Three such axioms of relevant in our current disoass

The first axiom says that poverty measures should not toatsen® small changes
in individual measures of well-being. This is a continuiiaan that,inter alia, protects
poverty measurement against the effect of empirical measemt errors and against overly
sensitive reactions to small variations in poverty lined andefinitions of measures of
well-being. The second axiom says that equalizing welhdeicross individuals should
not increase poverty. The third axiom is designed spedyiféa multidimensional poverty
measurement. It says that reducing the incidence of meltipprivation, without changing



the incidence of dimensional deprivation, should redugenoeasure of multidimensional
poverty. We look at three axioms in turn.

3.1 Continuity

It is clear from Figure§]2 and 3 that headcount-type multatisional indices cannot
obey the continuity axiom. This is because a small changememsional well-being or in
the dimensional poverty lines can change from 1 to 0, or frofm D, the contribution of
any individual to total poverty. When that happens depemdfie value set fof.

Figurel4 also shows how the union MPI introduces furtheginsgs of such discontinu-
ities. This is because this form of MPI can jump whenever tmalmer of poor dimensions
that someone experiences changes, even though the pergastilinae considered to be
a multidimensional poor. Although the size of the jumps iamfitatively less important
than for the traditional headcount indices (0.5 as opposddin our Figures), they occur
more often with the union MPI than with the union headcount.

To avoid such sensitivity for the (uniod) (1), it would be necessary to use a poverty
valuation function that is continuous in dimensional waing. This is done for instance
in |Alkire and Foster (2011), which presents indices thateageneralization of the MPI.
To avoid such sensitivity for th&/ (2) and M (2) types of indices is not possible, however,
because of the role that tijeparameter plays. All multidimensional poverty indicesttha
are of the intersection type will indeed necessarily jumgmdver the number of poverty
dimensions of a particular individual moves up or down thparameter.

3.2 Inequality

FiguresLb andl6 show why the MPI can increase following pedicr distributional
changes that decrease inequality, within the poor or betwlee poor and the non-poor.
Consider first Figurg]5, which shows a transfer from (nonrppersonb to (poor) person
a. The usual union headcount index increases whenever tier person falls into poverty
following such a transfer. This is a well-known shortcomafignidimensional headcounts,
which naturally extends to the multidimensional headcodife union MPI (/(1)) also
displays this property, as shown in Figlie 6. Whether thasssrious shortcoming depends
on whether equalizing well-being should be considered @sdleviate poverty — which
would seem to be a reasonable view.

Figurel6 shows that the union MP1/(1)) has an additional shortcoming, which arises
when a transfer is made from a less poor individual to a paondividual. This happens on
Figure 6 when individual becomes poor in dimension 2 when a transfer is made from him
is made to individuat. This is a feature that does not arise with the traditionablceunt
indices. All in all, Figurd_6 shows how the discontinuity tietMPI creates difficulties
in reconciling inequality reduction with poverty allevia, not only when that inequality
reduction affects the non-poor and the poor, but also wherettects are limited to the
poor.



FigurelT demonstrates another possible shortcoming of tle M that Figure, individ-
ualsc andd are brought closer together through an equalizing tran8feth individuals,
however, see their individual levels of poverty increase] total poverty therefore also
increases.

3.3 Multiple deprivation

As mentioned above, the third axiom is particularly desthfee the measurement of
multidimensional poverty. To understand it better, coesigigurd 8. Figurel8 shows the
effect of two transfers. The first transfer moves individuab positionc; the second
transfer moves individuaf to positionb. This is called in the literature a correlation
decreasing switch; note that unidimensional poverty isaffaicted in either dimension.
The effect of this switch is generally supposed to decreats¢goverty. The reason is that,
although poverty in each dimension separately is unaffiectee importance of multiple
deprivation has fallen, and multidimensional inequalitystitherefore have fallen in some
general sense.

Figure[9 shows why this is not the case for the MPI using a casemindividuals,
three dimensions an@l = 2. It is assumed that both individuals are poor in the third di-
mension, withzs < z3. The first individual moves from positiolto positionc, and the
second individual goes from positiehto positionb. Although the correlation of dimen-
sional well-being has fallen across individuals, MPI pdyéras increased. This is in fact
also true of other discontinuous union indices, such as sisalwnion headcount index
(see Figuréls).

Figure[10 illustrates that the problem can be worse. It nsumes that the first in-
dividual is also poor in the third dimension, whereas theosdoone is not. Hence, the
correlation-decreasing switch shown by the arrows bendétrly the poorest of the two
individuals, in addition to decreasing the inequality tesitsts between them. Here again,
however, MPI increases. It would increase evemnvifere pushed further up.

4 \What can be done?

Given the above, a natural question that can be asked is ah&thcan think of other
indices, or modifications of the MPI indices, that would peni better than UNDP’s cur-
rent MPI. As we saw, the problem with the current MPI comesnfithe dual sources of
discontinuity that it introduces, first with respect to thedue of the dimensions, second
with respect to the cut-off number of dimensions that seoveléntify the multidimen-
sional poor. As mentioned above, the first source can be atedeby using the more
general MPI proposed by Alkire and Foster (2011). The sesoudce is, unfortunately, a
general feature of the methodology that lies behind thosergé¢indices.

Other forms of multidimensional poverty indices can be nrotmist to such shortcom-
ings. The choice of any particular multidimensional poyantlex is bound, however, to be



arbitrary, because it will impose a particular choice of grby line(s), a particular choice
of indicator-aggregating procedures, and a particulaicehaf individual-aggregating pro-
cedures. All such choices can be contested, which can théeronme the reliability of
the findings (including the policy guidance) obtained tlylouhe use of such particular
poverty indices. And the importance of that problem gemggows with the number of
dimensions considered.

Given this, it would seem important to verify that povertgessments, poverty pro-
files, and poverty policies are not inadvertently distottgdhe possible shortcomings of
the MPI or of other multidimensional indices. One effectimanner to guard against such
distortions is through dominance testing. These have bemmd for some time in the
unidimensional poverty literature; see for instance Agkimand Bourguignon (1987) and
Foster and Shorrocks (1988). They are also now availablentdtidimensional poverty
(Duclos, Sahn, and Younger 2006. Such dominance tests sweeakily applied using
readily available software (such as DASP, Araar and Dudl@¥? They are also easily
understood, since they consist in comparing simple int¢ise headcounts — théf (1)
— not at specific poverty lines, but over ranges of them.

The multidimensional poverty dominance tests do imposelitions on the properties
of multidimensional poverty measurement, but these ptagseare made explicit and are
designed to be as widely acceptable as possible. First-daainance tests (which are
the most robust ones) suppose, for instance, that multitsioeal poverty indices should
decrease with dimensional well-being and with correlatiecreasing switches — which
would seem to be reasonable properties in most applied.dasssorder dominance tests
do not impose any assumption of cardinality of the dimeraiordicators of well-being,
which again would seem warranted in many cases. They alsmsaqhat poverty indices
should be continuous; this, however, and as we discussedyrigperty that would seem
necessary in order to be able to make robust poverty judgments. Theyotloeguire having
to choose between union, intersection, or intermediat®s/@ multidimensional poverty:
all such views are allowed. They do not force the choice ofrtiqudar form of indices:
the comparisons are valid for classes of poverty indiceseyTdo not force either the
choice of particular values for poverty lines: the comparssare valid for ranges of such
lines. Such dominance procedures would therefore seem tsdfel in complementing
the information provided by particular multidimensionabprty indices, such as UNDP’s
MPI.
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Figure 1: Union, intersection and intermediate poverty sneements
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Figure 2: Traditional union headcountf (1)
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Figure 3: Intersection headcourdf:(2) = M(2)
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Figure 4: Union MPI:AM (1)
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Figure 5: Arich to poor transfer increases the union heaalc@i(1))
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Figure 6: Two rich-to-poor transfers increase the MRI(())
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Figure 7: Greater equality increases the MPA(())
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Figure 8: A decrease in correlation — and a fall in multidirsienal poverty?
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Figure 9: Decreasing correlation increases the MP(Z), with 3 dimensions and; < z3)
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Figure 10: Decreasing correlation and helping the poorgst(z3) increases poverty
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