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ABSTRACT

This paper presents a new family of chronic povereasures based on theg@verty
measures of Foster, Greer,and Thorbecke (1984)chitmmically poor are identified
using two cutoffs: a standard poverty line, whidarntifies the time periods during which
a person is poor; and a duration cutoff, whicth&sminimum percentage of time a
person must be in poverty in order to be chronjgatlor. The new family of chronic
poverty measures is constructed by raising thegpeod) normalized gaps of the
chronically poor to a power >0 and then aggregating. The resulting indicesciadan
be viewed as duration adjustegdrReasures, satisfy a battery of properties formiro
poverty indices, including time monotonicity andoptation decomposability. An
illustrative application of the family is provideing data from Argentina.
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I. INTRODUCTION

Traditional measures of poverty based on crossesecof income (or consumption) data
provide important information on the incidence dtarial poverty, its depth, and
distribution across the poor. However, they héte ko say about another important
dimension of poverty: its duration. Empirical emicte suggests that increased time in
poverty is associated with a wide range of detritmlenLitcomes, especially for childrén.
If so, then this would provide a strong rationaeudsing a methodology for evaluating
chronic poverty that explicitly incorporates “tinrepoverty”. This paper presents a new
class of chronic poverty measures that can acdouxluration in poverty as well as the
traditional dimensions of incidence, depth and sgue

There are several methodologies available for miegagahronic poverty using panel
data. Two broad categories may be discerned, edlhtsvown distinctive strategy for
identifying the chronically poot. Thecomponents approach, exemplified by Jalan and
Ravallion (1998), constructs an average or pernmac@nponent of income and

identifies a chronically poor person as one for mitbis component lies below an
appropriate poverty linéVariations in incomes across periods are ignosethis
identification process and by the subsequent agtjegstep when the data are brought
together into an overall measure. The compongsoach to chronic poverty
measurement is not especially sensitive to the érfamily spends in poverty and, hence,
may not be the best framework for incorporatingation into poverty measurement.

A second approach to evaluating chronic povertglied thespells approach — focuses
directly on the period-by-period experiences ofrdamilies, and especially on the time
spent in poverty. The identification of the chically poor typically relies on a duration
cutoff as well as a poverty line: Gaiha and Dekali(1993), for example, takes the set
of chronically poor to be all families that havedames below the poverty line in at least
five of the nine years of observations, hence feagtaration cutoff of 5/9. As for the
aggregation step, most proponents of the spellsapp use a very simple index of
chronic poverty based on thamber of chronically poof. While the number (or

! For example, longer exposure to poverty is assettiaith: increased stunting,
diminished cognitive abilities and increased bebialiproblems for children (Brooks-
Gunn and Duncan, 1997); worse health status fdtsa@cDonough and Bergland,
2003); lower levels of volunteerism when poor ctgldbecome adults (Lichter,
Shanahan, and Gardner, 1999); and an increasedllitbof staying poor (Bane and
Ellwood, 1986; Stevens 1994). See also the conakgiscussions of Yaqub (2003) and
Clark and Hulme (2005).

% This division is due to Yaqub (2000); see also Mgtnd Lawson (2002).

3 Examples of the components approach can be foubdiican and Rodgers (1991),
Rodgers and Rodgers (1993), Jalan and Ravallioc®8j1@nd Dercon and Calvo (2006),
among others. Alternatively, on can estimate threnpeent component based on
household characteristics: see (who?).

* See for exampl&he Chronic Poverty Report 2004-05, p. 9, which uses a headcount.
Duncan, Coe, and Hill (1984) and Gaiha and Dedal(#993) use the headcount ratio.



percentage) of chronically poor is an importantistia to keep in mind, it is a rather
crude indicator of overall chronic poverty. Inaular, it ignores the time a chronically
poor family spends in poverty and hendén@ monotonicity property that is especially
relevant in the present context. In addition, oiey dimensions of poverty, namely its
depth and distribution, are utterly ignored by itiaex.

The present paper adopts the general methodolotpe apells approach. Two distinct
cutoffs are used for identifying the chronicallyope- one in income space (the usual
poverty line z > 0) and another governing the paage of time in poverty (the duration
line 0 <t <1). Inwords, a family is considered to be ciically poor if the percentage

of time it spends below the poverty line z is aiskethe duration cutoff. For the
aggregation step, this paper presents a new dassanic poverty measures based on
the R family proposed by Foster, Greer, and Thorbeck&4), appropriately adjusted to
account for the duration of poverty. All of the aseares satisfy time monotonicity and an
array of basic axioms, while certain subfamilietsséa the multiperiod analogs of
(income) monotonicity and the transfer principhessociated measures toansient

poverty are defined to evaluate poverty that igtenan duration. Each chronic poverty
measure (and its transient dual) satisfies decoatyility, thus allowing the consistent
analysis of chronic poverty by population subgrdagarticular, profiles of chronic
poverty can be constructed to understand the inceledepth and severity of poverty in a
way analogous to the standard static case.

The paper proceeds as follows. Section Il provalbsef overview of poverty
measurement in a static environment to help grabediiscussion of chronic poverty
measurement. Section Il introduces time into thaysis. The identification and
aggregation steps are specified and the new fashityrronic poverty measures is
defined. Several sets of axioms are presentedisedi to evaluate of the new class of
measures. Section IV provides a brief applicatibthe technology to data from
Argentina, while Section V concludes.

Il. TRADITIONAL POVERTY M EASUREMENT

Following Sen (1976), poverty measurement can bkdir down into two conceptually
distinct steps: first, the identification step, winidefines the criteria for determining who
is poor and who is not; and, second, the aggragat&p, by which the data on the poor
are brought together into an overall indicator ofgrty. The identification step is
typically accomplished by setting a cutoff in ina®space called th@overty line and
evaluating whether a person’s resources are seiftito achieve this level. There are
many bases for selecting poverty lines, with a mditferences being the information
that is used in the setting of the line and in hb&vline changes over tim&ubjective
poverty lines consider information from surveysttask participants how much it takes
to get along.Relative poverty lines depend on the income standard aetiby a given
society; a common example sets the poverty lif%G of the median incomeAbsolute
poverty lines may be purely arbitrary (such asgher $2 per day lines used in World
Bank illustrations) or may be initially derived froconsumption studies. Note that in
principle each type of line can be located at tve énd or the high end of conceivable



cutoffs (e.g., a relative line at 1% of the medaaa an absolute line at $15 per day);
consequently, the use of an absolute line doeglantify a person as being “absolutely
impoverished.” Instead, the term “absolute” typigaéfers to the fact that the poverty
line is to remain fixed during the time frame undensideration. In contrast, a
thoroughgoing relative (or subjective) approacH halve a different poverty line at each
point in time as the income standards (or normahgk. This paper assumes that an
absolute poverty line has been selected and tisaafiplicable at all time periods under
consideration.

The aggregation step is typically accomplishedddging a particular poverty index or
measure. Each index provides a different methamwotbining the income data and the
poverty line into an overall indicator of poveraind is more formally a function from the
set of income distribution and poverty line paiithe real numbers. The simplest and
most widely used measure is tieadcount ratio, which is the percentage of the given
population that is poor. It is sometimes helptuView the headcount ratio as a specific
population average; indeed, if every person idextids being poor is assigned a value of
“1” while every person outside the set of poordsigned a value of “0”, then the
headcount ratio is simply the mean of the resultird” vector.

A second method of aggregation is given by(fiee capita) poverty gap, which is the
aggregate amount by which the poor fall short efgbverty line income, measured in
poverty line units, and averaged across the eptipailation. It too can be seen as a
population average, with those outside of the E#tepoor being assigned a value of
“0”. However, instead of assigning a “1” to allgggpersons, they are now given their
own normalized shortfall (or the difference between their income and theepty line,
divided by the poverty line itself) before takirgetpopulation average. In contrast to the
“all or nothing” approach of the headcount ratiee poverty gap measures an
individual's level of poverty by the normalized stfall, and then views poverty as the
average value of this shortfall across societyngéquently, it is sensitive to variations in
the incomes of the poor and indeed registers aease when the shortfall of a poor
person rises (ceteris paribus).

A third method of aggregation suggested by Fo&ezer and Thorbecke (1984)
proceeds as above for each person who is not pobnowtransforms the normalized
shortfalls of the chronically poor by raising thémma nonnegative powerto obtain the
associated for FGT measure. This approach actually includéb bf the foregoing
measures: Hs the headcount ratio and iB the poverty gap measure. Toeared gap
measure £from this family takes the square of each nornealighortfall, which has the
effect of diminishing the relative importance ofywsmall shortfalls and augmenting the
effect of larger shortfalls — and hence emphasittiegconditions of the poorest poor in
society. The index is a simple average of the eglaormalized shortfalls across the

® One could also imagine alternative types of hyhpgroaches to setting poverty lines
across space and time. See Foster and Szekely)(200



population. While there are several other poveréasures in common u$ehis paper
will focus on the FGT class of measures in geremdlthe three measures, P, and B,
in particular, in developing a new class of chrqmawerty measures.

Every poverty index offers a different view of potye One of the ways of clarifying
these differences is to identify the propertieaxioms satisfied by them. Each property
captures a basic requirement for an aggregatiohadetind usually defines a form of
stylized change in the income distribution thahisn required to have a particular impact
on measured poverty. Thacus axiom requires that any increase in income for those
outside the set of the poor should not affect teasared level of poverty. In other
words, a poverty measure should focus on the gbiegboor and their incomes, and not
on the incomes of those outside the set of the. @dwranonymity property requires a
permutation of incomes (by which the same incomiesl wp in different hands) to leave
poverty unaffected. In particular, this ensures the income variable has been
appropriately adjusted so there are no remainicfa associated with an individual’s
identity that should be taken into account in theagurement process.

Thereplication invariance axiom specifies that the index must be independttite
population size in that a replication of a givestdbution (in which each income has
been “cloned” a specific number of times) has tiraes level of poverty as the original
distribution. The result is a formula that measypeverty on a per capita basi&ale
invariance requires that if both the poverty line and eveigome are scaled up or down
by the same factor, then the poverty level shoeldfichanged. This leads us to view
poverty as being measured in poverty line unitd,thns allows coherent comparisons
across time and space where poverty lines and ies@re changing. In the present case,
where the poverty line is fixed, this will not be @ssential aspect of the measure;
however, it will prove useful in understanding wikath index is actually measuring.
Note that each of the three indices we previouslgussed satisfies all four of these basic
properties.

Poverty indices commonly differ from one anothethiair treatment of elementary
changes in the income distribution among the pddre monotonicity axiom specifies

that a decrease in the income of a poor persorighead to an increase in the measured
level of poverty. This is a natural property fop@erty measure to satisfy; in particular,
if it were strongly violated (with a decrement ip@or income being associated with a
lower level of poverty) it would lead to very oddligy prescriptions indeed. The
headcount ratio violates the axiom — but just lyaredince an income decrement among
the poor leaves the headcount ratio unchanged.offfee two measures mentioned above
are appropriately sensitive to the incomes of thar @and hence satisfy the monotonicity
axiom.

Thetransfer axiom says that if one poor person gives a smadiumt of income to a
richer poorer person then poverty should rise.s Thperhaps a less fundamental

® See for example Sen (1976), Clark, Hemming andh (1981), Chakravarty (1983), or
the surveys of Foster and Sen (1997) and Fost@b5§20



property than monotonicity, but following Sen (191éhas received a great deal of
support. In any case, if an index were founde ease when a regressive transfer
among the poor occurred, this could lead to unintipolicy prescriptions to help the
less poor at the expense of the poorest. The baatican be subject to this criticism
when the transfer pushes the richer poor persmsacthe line. The poverty gap just
violates this axiom in that it ignores the impaftcsoch a transfer among the poor (but
agrees with it when the transfer is large enougbuth the recipient above the poverty
line). The Bindex, which puts greater weight on poorer incqrsasisfies the transfer
axiom; in other words, it is sensitive to the disition of income among the poor.

Our final two properties relate the overall povdeyel to the levels of poverty in
population subgroupsSubgroup consistency requires that whenever poverty falls in a
given subgroup and stays the same or falls ingh@iming subgroup (with respective
population sizes being fixed), overall poverty ddaiso fall. This can be justified from
a practical policy perspective, since if overalVedy could rise when subgroup poverty
levels decrease, success in alleviating povertiyealocal level could be seen as a failure
overall. Subgroup consistency ensures that suchteantuitive situations simply cannot
arise. The second property is a slightly strormgedition in that it specifies the precise
formula for linking up subgroup and overall poverfyecomposability requires overall
poverty to be the weighted average of subgroup myplevels, where the weights are the
population shares of the respective subgroupss fimperty has been used extensively
in the empirical literature, and each of the thpeeerty measures we discussed satisfies
it as well as subgroup consistency.

This paper will present a battery of propertiesdmronic poverty measures analogous to
the ones that have been presented above, androplbge several others that do not have
static analogs. The next section presents thectess of chronic poverty measures and
investigates the properties they satisfy.

Ill. THE MEASUREMENT OF CHRONIC POVERTY

A main premise of chronic poverty evaluation istthaverty repeated over time has a
greater impact than poverty that does not recus 3éction discusses how poverty
measurement can be altered to take into accouridiiigional dimension of time in
poverty. The first part begins with some importdetinitions and notation.

A. NOTATION

The basic data are observations of the incomeqosuamption) variable for a set {1,..,N}
of individuals at several points in tiMeLet y = (y) denote the matrix of (nonnegative)
income observations over time, where the typictyen' is the income of individual i =
1,2,...,Ninperiodt=1,2,..., T. We adopt the coni@mthat y is a XN matrix (having
height T and length N), so that each column vegtbsts individual i's incomes over

" In general, an income variable is any single-disimmal, cardinally meaningful
indicator of wellbeing. In the present case wimreperiod values are not transferable,
the most natural interpretation of this variableyrha as consumption flows.



time, while each row vectof gives the distribution of income in period t.will prove
helpful to use the notation |y|%2; ;' to denote the sum of all the entries in a given
matrix, and to define an analogous notation fotasc(hence |y=2, yi' is the sum of i's
incomes across all periods whil§ ly=; yi' is the total income in period t). It is assumed
that incomes have been appropriately transformead¢ount for variations across time
and household configurations so that a common ppliae z can be used to establish
who is poor in each peridd.

It is sometimes useful to express the data in tefnisormalized) shortfalls rather than
incomes. Let g be the associated matrix of nozedlgaps, where the typical elemeht g
is zero when the income of person i in periodz @ higher, while §= (z-y)/z

otherwise. Clearly, g is aXN matrix whose entries are nonnegative numbershess

or equal to one. When an entryig equal to zero, this indicates that the persitsme

is at least as large as the poverty line and hisneet in poverty; when an entry is
positive, this indicates that the person’s incoaiks below the line, with;gbeing a
measure of the extent to which that person is pode can similarly defined the matrix
s of squared normalized shortfalls by squaring estty of g; i.e., the typical entry of s

is §' = (g")%

Counting-based approaches to evaluating povertyrgtine extent of the income gap and
instead only take into account whether the gapsitive or zero. It is therefore helpful

to create another matrix h by replacing all positntries in g with the number “1”.

Thus the typical entry;tis of h is “0” when the income of person i in pefit isnot

below z, and “1” when,yis below z. One statistic of interest in the presemttext is the
duration of person i's poverty, or the fraction of time {herson is observed to have an
income below z. Denote this byahd note that it can be obtained by summing the
entries in h(the ith column of h) and dividing by the numbéperiods; i.e., d= |h|/T.

In essence the duration is analogous to a headcatimtbut defined for given person
over time, not acroddifferent people within the same period of time.

This paper’s approach to chronic poverty will bedzhon the percentage of time a
person spends in poverty. Toward this end, it belluseful to derive matrices from g
(and also from s and h) that ignore persons whaea&tidn in poverty falls short of a
given target > 0. Let gf) (and sf) and ht)) be the matrix obtained from g
(respectively s and h) by replacing the ith columith a vector of zeroes when<t. In
other words, the typical entry ofg)( namely ¢(1), is defined by §1) = g' for all i
satisfying @> T while g'(t) = 0 for all i having d< T (with the analogous definition
holding for s and h).

As the duration targatrises from 0 to 1 the number of nonzero entrigbénassociated
matrix falls, reflecting the progressive censoririglata from persons who are not

® This is a footnote describing that in practice glogerty line may be the deflating
mechanism and refers to the Foster 1998 papethand$ experience.

% In this paper a person with an income of z ispuair; the alternative assumption (that z
is a poor income level) could be adopted with ghglchange in notation.



meeting the poverty duration requirement. It eaclthat the specification= 0 does not
alter the original matrices at all; consequent(®) & g, s(0) = s, and h(0) = h. At the
other extreme, where= 1, any person who was out of poverty for eveingle
observation would have a column of zeroes; in otv@ds, g(1), s(1), and h(1) consider
a person who fell out of poverty fone period indistinguishable to a person who was
always out of poverty.

As in the static case, the measurement of chrawenty can be divided into an
identification step and an aggregation step. Thesemany potential strategies for
defining identifying the chronically poor, but &lave the effect of selecting a set Z of
chronically poor persons from {1,...,N}. The aggréga step takes the set Z as given
and associates with the income matrix y an ovéraedll K(y;Z) of chronic poverty. The
resulting functional relationship K is called ianglex, or measure, of chronic poverty.

B. IDENTIFYING THE CHRONICALLY POOR

What can panel data reveal that cross sectionalressons cannot? By following the
same persons over several periods, one can distether the poverty experienced by a
person in a given period is an exceptional circams or the usual state of affairs.

With panel data, there is not one but several ircobservations linked to each
individual, and this in turn leads to a wide arcdyotential methods for deciding when a
person is chronically poor. One approach empldyedalan and Ravallion (1998) bases
membership in Z on a single comparison betweepdierty line z and a composite
indicator of the resources an individual has awéldhrough time. The specific income
standard employed by Jalan and Ravallign(ys) = |yi|/T, the average or mean income
over time; hence their method identifies as chratigoor any person whose mean
income is below the poverty line. As noted abdkies approach is not particularly
sensitive to the duration of poverty. Nonetheléssay make good sense when incomes
are perfectly transferable across time and, aceglgliconsumption can be completely
smoothed. Anyone with an average income below udvim the best case be poor for
every period; while a person with a mean of z mvabcould be out of poverty in every
period. However, the assumption of perfect traadidity may be difficult to sustain,
particularly for poorer individuals; and if per-pet incomes are even slightly less than
perfectly substitutable, this procedure could gasilidentify person&’

At the other extreme is the “spells” approach entifying the chronically poor, which
bases membership in Z upon the frequency with wbrais income falls below the
poverty line. So, for instance, one might reqaingerson to be poor 50% of the time or
more, before identifying the person as chronicptipr. A higher cutoff (say 70% of the
time or more) would likely lead to a smaller sepefsons being identified as chronically

9 The case of imperfect substitutability is consédeby Foster and Santos (2006).
Notice that there is a relationship between th@iponents” approach to identification
and the “spells” approach when the two extremeeggges — the maximum income
across the T periods and the minimum income a¢has$ periods — are used. The first
identifies as chronically poor only those whosepoer inall periods; the second
identifies as chronically poor someone who is pon@ome period.



poor, while a lower cutoff (such as 30%) would hkexpand the set. Note, though, that
this approach also contains within it an implic@samption — that there m® possibility

of transferring income across periods. Indeed,nbt entirely clear why a person with a
tremendous amount of income (or expenditure) imperne, who is just barely below
the poverty line in the remaining periods wouldcbeasidered chronically poor, as may
be required under this approach. Nonetheless) thElpoverty line is considered to be a
meaningful dividing line between poor and nonpaut £) the observed data on income
(or consumption) in each period faithfully refleth® constraint facing the person in the
given period, then identifying chronic poverty wihfficient time in poverty makes
intuitive sensé?

This paper uses a dual cutoff approach to identfyhe chronically poor: The first
cutoff is thepoverty line z > 0 used in determining whether a pers@o® in a given
period; the second is tlderation line T that specifies the minimum fraction of time that
must be spent in poverty in order for a personetatronically poor. Given the income
matrix y and the poverty line z, the matrix h déepithe poverty spells for each person,
and this in turn yields;dthe fraction of time that person i is observetidee an income
below z. Then given, the set of chronically poor persons is definedad = {i: d >

1}, or the set of all persons in poverty at lemshare of the time. Since Z depends on z
andt, the poverty index can be written as a functiog;K¢t) of the income matrix and
the pair of parametric cutoffs. The next sectionstructs several useful functional forms
for K(y;z,1).

C. CHRONIC POVERTY AND AGGREGATION

The first question that is likely to arise in dissions of chronic poverty is: How many
people in a given population are chronically poditte answer comes in the form of the
headcount Q(y;z;) defined as the number of persons in Z. Thissstais often
highlighted in order to convey meaningful infornesttiabout the magnitude of the
problem; however, when making comparisons, espga@atoss regions having different
population sizes, thiseadcount ratio H(y;z,t) = Q(y;z1)/N is used, where N is the
population size of y. The measure H focuses onltherfrequency of chronic poverty in
the population and ignores all other aspects optbblem, such as the average time the
chronically poor are in poverty, or the average siztheir normalized shortfalls.

An example will help illustrate these concepts.n§lder the income matrix

7 10
4 8
2 12
2 9

0 © N W
w b~ W ©

" This footnote discusses consumption vs consumfibenvs income as the basis of
measurement.
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where the poverty line is z = 5 and the duratioe ist = 0.70. The associated matrices
of normalized poverty gaps, g, and of poverty spél| are given by

04 0 0 O 1000
g=| 0 04020 LJ01 10
0 02 06 0 0110
0 04 06 0 0110

Summing the entries of h vertically and dividing Dy 4 yields the duration vector d =
(dy,dp,ds,ds) = (0.25, 0.75, 0.75, 0) and hence we see thaz@)y 2 and so H(y;z) =
0.5; in this population, half of the persons (ngmmelmbers 2 and 3) are chronically poor.

Now consider a thought experiment in which persamtBe above example receives an
income of 3 rather than 7 in period 1, and heneentirmalized gap in that period
becomes 0.40 and the entry in h becomes one. Jérson 3 would still be chronically
poor, but the poverty duration would now ke=dl.0 rather than 0.75. What would
happen to H in this instance? Clearly, it wouldubehanged even though a chronically
poor person has experienced an increment in theedpent in poverty. In other words, H
violates an intuitive time monotonicity axiom (defd rigorously below). It can be
argued that, while H conveys meaningful informatidrout one aspect of chronic
poverty, and hence is a useful “partial indexisit bit too crude to be used as an overall
measurée?

There is a very direct way of transforming H intoiadex that is sensitive to changes in
the duration of poverty. Consider the matrix)ldefined above, which leaves a column
unchanged if the person in chronically poor, arteotise replaces the column with
zeroes. Let@r) = |h(1)|/T denote the associated duration level of persemthat (1) =

d; for each chronically poor person anftjl= 0 otherwise. Then thaverage duration
among the chronically poor is given bytD€ (di(t)+...+dy(1))/Q. This is a second
partial index that conveys relevant information atbchronic poverty, namely, the
fraction of time the average chronically poor perspends in poverty. Combining the
two partial measures yields an overall index teatensitive to increments in the time a
chronically poor person spends in poverty as wetbancreases in the prevalence of
chronic poverty in the population. Define tthé ation adjusted headcount ratio Ko = HD
to be the product of the original headcount ratiard the average duration D or,
equivalently, k = (di(T)+...+dn(T))/N.

Ko offers a different interpretation of our thougkperiment than the one provided by H.
Return to the original situation in which persois 8ot poor in period 1. Far=0.70,
the relevant ) matrix is given by

12 See the discussion of partial indices in Sen arsief (1997).
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h@) =

O o o o
B P P O
=
O o o o

and the respective column averages are given(by = dy(t) =0 and ¢(t) = ds(t) = 0.75.
The headcount ratio is H = 0.50 while the meantitiras D = 0.75 so that the duration
adjusted headcount ratig ks initially 0.375. Now when person 3’s incomepieriod 1
becomes 3 rather than 7, the fraction of time spepbverty rises to 1 for that person,
while the mean duration among all chronically poses to 0.875. Consequently, even
though H is unchangedKises to about 0.438, with this higher overalleleaf chronic
poverty being due to person 3’s increased timeoirepty.

The above example also shows that{i(h(t)) = |h@)|/(TN); in words, k is the mean

of the entries in matrix hf or, equivalently, the total number of periodpoverty
experienced by the chronically poor as given by)|hdivided by the total number of
possible periods across all people, or TN. Indib@ve example, it is easy to see that the
mean of the 16 entries in(s 6/16 = 0.375, and hence this is the duratdjosted
headcount index K Notice that if a chronically poor person werénatve an additional
period in poverty, this would raise an entry in thatrix h{) from zero to one, thereby
causing the average valug t rise, as noted above., Katisfies the time monotonicity
axiom defined in the next section.

There is no doubt thatdds less crude than H as an overall measure ohahpmverty.
However, it still is remarkably insensitive to thetual conditions of the chronically poor.
The matrix ht), upon which K is based, is unaffected by changes in incomes (or
normalized gaps) that preserve the signs the ertfig(), even if the magnitudes of the
entries in gf) change dramatically. For example, if the incahperson 3 in period 2
were decreasedfrom 4 to 2, so that the normaliapdgg would rise from 0.2 to 0.6, the
corresponding entry in h would obviously be unctehmamely, § = 1), and hence K
would be remain the same. So a chronically pomsqreis now much poorer in period 2,
and yet this fact goes unnoticed by the duratignsteld headcount measure. This is a
violation of the (income) monotonicity axiom (dedihrigorously in the next section).

What is missing from this measure is informatiortloamagnitudes of the normalized
gaps. Consider the matrixiydefined above whose nonzero entries are the rizeda
gaps of the chronically poor. The number of nonzstwies in gf) — and hence k) — is
[h(®)|, while the sum of the nonzero entries in)@¢ |g@)|. The ratio |g(|/|h{)| indicates
the average size of the normalized gaps acrogeatids in which the chronically poor
are in poverty. The resultirayerage gap G(t) = |g@)|/|h()| provides exactly the type of
information that would usefully supplement the atial headcount ratio. Define the
duration adjusted poverty gap index K; = KoG to be the product of the adjusted
headcount ratio Kand the average gap G or, equivalently=dDG, the product of the
three partial indices that respectively measuretbgalence, duration, and depth of
chronic poverty.
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This chronic poverty index provides a third perspecfrom which to view our
numerical example. Given the duration cutoff 0.70, the matrix g associated with
the original situation in which person 3 has aroime of 4 in period 2 is given by

0O 0 0 O
0 04 02 O
0 02 06 O
0 04 06 O

9(t) =

The respective sum of entries ist)jE 2.4 while the number of periods in poverty is
|[h(®)| = 6, and hence the average gap is G = 0.40er3t/= 0.50 and D = 0.75 from
before, the resulting level of the duration adjdgteverty gap measure ig K 0.15.

Now suppose that the period 2 income of persofigffam 4 to 2. Clearly H and D are
unaffected by this change, and spwould likewise be unchanged. However, the
average gap G would rise to about 0.47, and hérecduration adjusted gap would now
be Ky = .175, reflecting the worsened circumstancepéoson 3. Krises as a result of
the income decrement since it satisfies monotanicit

The duration adjusted gap measure has a simplessipn as the mean of the entries of
the matrix gt)), so that K = p(g(t)) = |g@)|/(TN). In words, K is the sum of the
normalized shortfalls experienced by the chronycadior, or |g()|, divided by TN, which
is the maximum value this sum can take.

While K is sensitive to magnitude of the income shortfailthe chronically poor, the
specific way the gaps are combined ensures thiaea gized income decrement has the
same effect on overall poverty whether the gaprigd or small. One could argue that a
loss in income would have a greater effect thegliatige gap, in which case tbguare of
the normalized gaps, rather than the gaps thensedoald be used. For example,
suppose that the initial level of income is 4 amel poverty line is 5, so that the
normalized gap is 0.20 and the squared (normaligap)is 0.04. Decreasing the income
by one unit will increase the squared gap to CabGncrease of 0.08. Now suppose that
the initial level of income is 2, so that the nolized gap is 0.60 and the squared gap is
0.36. The unit decrement would raise the squarpd@8a.64, which represents a much
larger increase of 0.28. Using squared gaps, r#tlherthe gaps themselves, places
greater weight on larger shortfalls.

Consider the matrix s whose nonzero entries are the squared normatiaps of the
chronically poor. The number of nonzero entrighfg| so that thewverage squared gap
over these periods of poverty is given by)S{ |sf)|/|h()|. If this partial index is used
instead of Gy) to supplement the duration adjusted headcouiat, thte resulting chronic

3 Tn is the value of |gf] that would arise in the extreme case wheraadimes were 0.
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poverty index would place greater weight on laigjesrtfalls. The resultinguration
adjusted FGT measure K, = KoS is a chronic poverty analog of the usual FGTxriée
(just as k and K respectively correspond t@ &nd R of the same class). ;Kas a
straightforward expression as the mean of theesnoi the matrix sj of squared gaps:
K2 =u(s()) = [sO))/(TN). It is the sum of the squared (normalizgdjps of the
chronically poor, divided by the maximum value thisn can take.

Referring once again to the numerical exampleh#ix of squared gaps is given by

0 O 0 O
0 016 004 O
0
0

0 016 0.36

and hence K= pu(s(t)) = (1.12)/16 = 0.07. Now recall that the incoafgerson 2 in
period 3 is y° = 4, so that a unit decrement in income causesghared normalized gap
to rise from 0.04 to 0.16, and raising By about 0.008. In contrast, a unit decrement
from y5° = 3 raises the squared normalized gap from 0.0639, and lifting K by about
0.013. With kK, the impact of a unit decrement is larger for lomeomes than for
higher incomes.

Analogous reasoning demonstrates thaisksensitive to the distribution of income
among the poor. Letiand j be two chronically ppersons with income vectorsand

y;. Suppose that their income vectors are replacddytv= Ay; + (L-A)y; and y = (1A)y;

+ Ayj, respectively, for somke e (0,1/2]. This represents a uniform “smoothing'tiod
incomes of persons i and j, with the value 1/2 yielding the limiting case wherg¢ 3 y;'

= (vi + y)/2 is a simple average of the two vectors. Adfarmation of this type is the
multi-dimensional analog of a progressive tran&ienong the poor) and it is easy to
show that K will not rise; indeed, if their associate normatizgap distributions;@nd g
were not initially identical, Kwould fall as result of the progressive transfdn the
numerical example, if the income vectors of persbasd 3 are replaced by the average
vector (withA = 1/2), then K falls from 0.07 to about 0.54. In contrast, tnsoothing

of incomes affects neither the average duratiqmowerty, nor the average shortfall
among the chronically poor, and henceakd K are entirely unaffected. The property
requiring such a transformation to decrease chipoverty is called the transfer axiom in
the next section: Ksatisfies this axiom while &and k; violate it.

The general approach to constructing chronic pgwedasures can be applied to obtain
analogs of all of the indices in the FGT classr &uya > 0 let d'(1) be the matrix whose
entries are thea powers of normalized gaps for the chronically p@ord zeros for those

4 See Kolm (1977) and Tsui (2002). The conditipargl g rules out the case mentioned
by Tsui (2002) where the two chronically poor passare poor in the same periods and
have the same incomes below the poverty line.
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who are not chronically pooty. Theduration adjusted P, measures are the general class
of chronic poverty measures defined by(¥z,1) = pu(g®(t)) = |d'(1)|/(TN); in other

words, K, is the sum of the power of the (normalized) gaps of the chronicplbpr,
divided by the maximum value that this sum couletalt is an easy matter to define the
associated class trfansient poverty measures. Note thag(i;z,0) =u(g”), so that when

T = 0, the chronic poverty measurg takes into account every spell of poverty for all
persons. The measureg(;z,1) = pu(g%(1)) includes only the gaps of the chronically poor.
Hence, R(y;z,1) = Ku(Y;z,0) - Ki(y;z,1) includes only the gaps of those who are not
chronically poor, and hence is the associated meaduransient poverty. This
definition will be used in our empirical applicatibelow. We now turn to a discussion
of the properties satisfied by chronic poverty nuees.

D. PROPERTIES FOR CHRONIC POVERTY INDICES
Our first basic axiom provides a formal way of emnsgi that the income variable is
comparable across persons. We say tledDxs obtained from g D by apermutation of
incomes across people if there exists an KN permutation matri¥ P such that x = yP. A
permutation of incomes changes the ordering oféwtors y,...,y, in the distribution
matrix, so that the income vectaqrmyeviously received by person i iny is now reeeliv
by a potentially different person j in x. The figbperty ensures that a measure of
chronic poverty K(x;z) is unaffected by such a transformation.
Anonymity If x is obtained from y by a permutation of incesmacross persons,
then K(x;z1) = K(y;2,1).
Under anonymity, the specific names (or index nuis)oattached to the income vectors
have no consequence for the measurement of chpomerty.

The next basic axiom is designed to ensure thanhtesure makes coherent decisions
across different sized populations. We say thatobtained from y by eeplication of
incomes across people if there is some M 2 such that € D" and ye D"™ where x =
(Y,...,y). In other words, the matrix x is made dpvbcopies of each income vector iny,
or more colloquially, each person in y has M “clshie x. Once again, the requirement
is that this form of transformation should leaveoetic poverty unchanged.
Replication Invariance If x is obtained from y by a replication of incemacross
people, then K(x;z) = K(y;z1).
Under this requirement, a replication of income®ss people leaves chronic poverty
unchanged. In particular, it ensures that chrpoierty does not rise just because there
are more people in one society than another; ratheonic poverty is measured in per
capita terms and, in this sense, is independepopdilation size.

The identification step has determined both themwmically poor group Z and those who
are not chronically poor, namely, all i not in @ne of the key properties for a chronic

> Fora = 0, the entries of the matrix are more preciselfjned as the limit of the entries
of g%(1) asa tends to 0.

16 A permutation matrix is a square matrix whoseiestare “0” or “1” and each column
and row sums to 1.
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poverty measure is that it should not be sensitvtbe income levels of those who are
not identified as chronically poor. We say thas obtained from y by ample
increment to a nonpoor income if there is some period t', and a person i' whuois
chronically poor in y, such thaf % y;' for (i,t) = (i",t') and ¥ = y;' for all (i,t) Z(i',t). In
other words, the two distributions x and y are atifferent for a single period’s income
for a person who is not chronically poor, and theome is larger in x than in y.
Focus If x is obtained from y by a simple increment toapoor income, then
K(x;z,1) = K(y;z,).
In other words, if a person is not chronically pdben the specific incomes of that
person should not be relevant for the measurenfasitronic poverty. Note that this
conclusion is intuitive in the case where the ineamquestion is above the poverty line.
But even when the incomeliglow the poverty line, but the individual is not chreeadily
poor, chronic poverty should not be altered byiticeement.

In contrast, if an income of a chronically poorgmer falls during a spell of poverty, it is
intuitive that the chronic poverty level shoulderis We say that x is obtained fromy by a
simple decrement to a poor income if there is some period t', and a person i' who is
chronically poor in y, such thaf x y;' < z for (i,t) = (i,t) and x= y' for all (i,t) Z(i',t).
In other words, the two distributions x and y anéyalifferent for a single period’s
income for a person who is both chronically poat anpoverty during that period; and
during this period the person’s income is smahex than in y.
Monotonicity If x is obtained from y by a simple decrement {@oar income,
then K(x;z1) > K(y;z,1).
This axiom takes the non-controversial positiort taonic poverty should be sensitive
to the actual income of a chronically poor personrdy a spell of poverty, and that
chronic poverty should in fact rise as this incdaits.

These are the four basic properties for chroniepgwmeasure. The first three are
satisfied by all of the chronic poverty measuresassed here, as can be immediately
seen by examining the matrices used to define e@esure; monotonicity is just
violated by the counting measures H angltke definition K = p(g%(t)) ensures that
monotonicity is satisfied by Kfor a > 0.

The next three properties concern the time dimensiw are natural in the context of the
spells approach to chronic poverty measurementr(laytwell be violated under other
views of chronic poverty). We say that x is ob&airirom y by goermutation of incomes
acrosstime if there exists a ¥T permutation matrixl for which x =y. This type of

17 See also Tsui (2002), Kanbur and Mukherjee (20D8jcon and Calvo (2006), and
Foster and Santos (2006) for further discussiornibede and other axioms. Kanbur and
Mukherjee, in particular, have pointed out a probteat arises when replication
invariance is satisfied in the presence of an epiddéike HIV-AIDS: a lower level of
measured poverty may be arising not from poor peréeing lifted out of poverty, but
from their succumbing to the disease. Of coursgsured poverty has indeed fallen in
this case, but it is important for researchersienstand the underlying cause of this
change.
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transformation has the effect changing the timihthe income distributions'y...,y" in
the distribution matrix, so that the income disition y previously received at date t in
y is now received at date t' in x, with t' potafiyi being different from t. The next
property ensures that a measure of chronic powryz 1) is unaffected by such a
transformation.

Time Anonymity If X is obtained from y by a permutation of incesracross time,

then K(x;z1) = K(y;2,1).
Under time anonymity, the ordering of the incomessinot affect the value of the
chronic poverty measure. It is immediate that ezdhe chronic poverty measures we
have presented satisfies this property; howeves not entirely clear whether it is too
severe a simplification. For example, it rules it possibility that a “bunching” of
periods in poverty may create greater harm thamviihe same periods in poverty are
interspersed with non-poverty spells. It doesallotw for the possibility that earlier
incomes may have greater value, as typically esgees the discounting of per-period
incomes:® Conversely, it could not accommodate a view @baft poverty in which
spells of poverty experienced in the more distast pave less salience than more
recently experienced spells. It is not entirebaclwhether and how the time-ordering of
incomes should impact the aggregation (or idemtiion) of chronic poverty; this
propert;igtakes the extreme position that the meastuould ignore the time-ordering
entirely:

The focus axiom for static poverty measures isdasean implicit assumption that
(apart from within the household unit) incomes frone person cannot be transferred to
the incomes of another person. This allows theftte poor to be well defined and
ensures the measure will ignore the incomes obpersutside this set. In an analogous
way, the next form of focus axiom relies on an iiphssumption that incomes cannot
be transferred across periods (either physicallyooceptually, as envisioned by
compensation principles). Hence, an increasedone during a period when a
chronically poor person is not in poverty will reiirve to lower chronic poverty at all.
We say that x is obtained from y byianple increment to a nonpoor income of a
chronically poor person if there is some period t', and a person i' whthi®nically poor
iny, such that x> yi' > z for (i,t) = (i’,t") and X = y; for all (i,t) Z(i',t'). In other words,

the two distributions x and y only differ in onlysangle income — when a chronically
poor person is not in a spell of poverty — and gaigticular income is larger in x than in

Y.

18 See Rodgers and Rodgers (1993) or Dercon and (20@6) for examples of chronic
poverty measures using discounting.

19 We might also define the analog of the replicatiorariance axiom in the time
dimension by stacking a given matrix y verticallytimes (resulting in aeplication of
incomes acrosstime) and requiring the measure to be independentalf su
transformations. Each of the measures definedeglwalven appropriately extended to
the domain of income matrices having an arbitramber of periods, would satisfy this
property. For simplicity of presentation, we héixed the number of time periods at T
for this paper and will not be exploring the adbifity of such a property.
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Time Focus If x is obtained from y by a simple increment toapoor income of

a chronically poor person, then K(ge= K(y;z1).
In other words, if a person is chronically poor bat currently in a spell of poverty, the
measure should ignore the current level of incddraler certain conceptions of chronic
poverty it may make sense to take into accourthalincome levels of a chronically poor
person. However, in the spells approach to meagwtronic poverty, each period’s
income is not directly aggregated with the next hance the time focus axiom is a
natural requirement.

The above property makes a sharp distinction betweeiods when a chronically poor
person is in poverty, and periods when the persoi. Given this, it is natural to
regard the time spent in poverty to be an imporaapect of chronic poverty. The next
property is a general requirement that the measeisensitive to the time a chronically
poor person spends in poverty. We say that xtigiioed from y by auration enhancing
decrement to a chronically poor person if there is some period t', and a person i who is
chronically poor in y, such thaf' x z <y for (i,t) = (i",t') and X = yi' for all (i,t) Z(i',t).
In other words, the two distributions x and y andydifferent for a single period’s
income for a person who is chronically poor, andtii@at period the person is not in
poverty in y, but falls into poverty in x.
Time Monotonicity If x is obtained from y by a duration enhancingréeeent to
a chronically poor person, then K(xe> K(y;z,1).
During a period in which a chronically poor pers@ppens to be having a spailtside
of poverty, if the income level falls below the poverty lifthus raising the number of
duration of poverty experienced by this persorgnthoverty should rise.

These are the three axioms concerned with thedlamaent of chronic poverty. By
construction all of the measures we have consideaigfy both the time anonymity and
time focus axioms. While H violates time monototyiceach k measure satisfies this
axiom since a duration enhancing decrement to @atally poor person adds a positive
entry to (1) and hence K= p(g“(t)) must rise.

The next property provides a chronic poverty analbtipe transfer axiom of Sen (1976),
which require the poverty measure to take into astmequality among the poor. In
that environment, each poor person has a singterieand consequently a “smoothing”
of incomes may be viewed as a progressive trarnigféng present case, chronically poor
people can have several periods with incomes beJ@amd a natural extension is given
by Kolm’s (1977) multidimensional smoothing transfation which uses an>W\
bistochastic matr B to obtain a distribution x = yB in which the droes in each

period are “averaged” in the same way. Two resbnis on x and y must be specified in
the present context. First, the income vectoigiersons who are not chronically poor
are to be left unchanged. Second, x and y caranat ) matrices that are permutations
of one another (which would happen if, say, thedfarmation only covered chronically
poor persons with identical distributions). Comsithe following definition that rules

20 A bistochastic matrix is a square matrix whoseiestare nonnegative and each
column and row sums to 1.
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out these exceptional cases: We say that x israatdrom y by amoothing of
chronically poor incomes if there is an ¥N doubly stochastic matrix B such that x = yB,
where (i) x=y; for all i not in Z, and (ii) the g matrix associated with x is not a
permutation of the g matrix fory.
Transfer If x is obtained from y by a smoothing of chronlggloor incomes, then
K(x;z,1) < K(y;z).
Thus, a smoothing of chronically poor incomes stidoMver chronic povert§:

The final two properties relate chronic povertydiswvithin population subgroups to
chronic poverty overall.
Subgroup Consistency Suppose that P(x@,< P(y;z1) and P(X';z) = P(y';z1)
for distributions x, y, x', and y' satisfying N(X)N(x") and N(y) = N(y"). Then
P(x,X;z1) < P(y,y';z1).
This property requires that if poverty falls in givsubgroup and stays fixed in the
remaining subgroup (where the population sizeb®ftwo subgroups are unchanged),
then overall poverty must fall. By repeated apdlmn, its scope expands to cover the
case were both local poverty levels fall, or whbere are many subgroups. The
motivation of this property is to ensure coherelnewveen local and global evaluations of
poverty, which is a basic requirement for targegtederty alleviation policies.

A second property linking subgroup to overall pdyerot only requires coherence, it
specifies the precise formula by which this occurs.
Decomposability For any distributions x and y we have

oy = NG NY) o,
K(Xx,y;z1) = ———K(X;z,T) + ———K(y;2,1).
(yiz0) = Kz, )+ AUz )
According to this property, when a distributiorbi®ken down into two subpopulations,
the overall chronic poverty level can be expressed weighted average of subgroup
chronic poverty levels, with the weights being tespective subgroup population shares.

These are the three “higher order” properties foogic poverty measures that are
somewhat more specialized in nature. All of the sneas we have discussed satisfy
population decomposability and hence subgroup stersty; this is expected given that
the static versions also satisfy these proper@essequently, H andKare well suited

for the analysis of chronic poverty by populatiotbgroup. It is easy to show that H and
Kq for a <1 violate the transfer axiom; to see thatf&r a > 1 satisfies the axiom, we
note that a smoothing of chronically poor inconesgdk to a gap matrixg(that can be
obtained from the original gap matrix by a bistatiamatrix and by a series of simple
decrements. Since for> 1 the measured&= p(g“(1)) is a convex, increasing function

1 Notice that when chronically poor persons diffegit timing of poverty spells, the
smoothing process may entail a transfer from aonmeabove z to one that is below. In
the presence of the time focus axiom and monotignisie already know that chronic
poverty would be lowered as the higher incometée#l, so there is some overlap
between them and the transfer axiom. One coutdadsrestrict the axiom to cases
where the affected chronically poor persons we pothe same periods, yielding a
weak transfer axiom (as is often defined in the static environment).
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of the entries of g, it follows that K, must fall as a result of this transformation, heenc
Ky satisfies the transfer axiom far> 1. In particular, the chronic analog of the ggda
gap measure Ksatisfies all of the properties defined above.

V. AN EMPIRICAL |LLUSTRATION

In this section, the chronic poverty measures ppdied to panel data from Argentina’s
Instituto Nacional de Estadisticas y Censos (INDEGYering 2409 households during
the four waves of October 2001, May 2002, Octol®&22 and May 2003. The income
variable used is the equivalent household incomleutated by dividing total household
income in each period by the number of equivaldatta (using the equivalent adult
scale provided by INDECY. The Instituto also provides a separate poventy for each
region and each period in order to capture spaiations in the cost of living as well as
inflation over time. Normalized gaps for a houddtare found by subtracting the
equivalent income from the appropriate poverty And dividing this difference by the
same line. Since there are T = 4 periods, therdoar relevant duration cutoffs

namely, 0.25, 0.50, 0.75, 1.00. Table 1 provittesrésulting levels of chronic poverty
for each of the measures Hy, K3, and K, at each of the four duration cutoffs. Notice
that for each index, the measured level of chrpoigerty rises as the duration
requirement falls. Fort =1, the headcount and duration adjusted headd¢mwat the
same value since the average duration in this apease is precisely 1. In general, for
fixed 1 the value of H is higher than that of,Kvhich in turn is higher than;Kand so
forth, reflecting the mathematical properties & theasures. However, it is important to
remember that actual poverty comparisons shoulg lmmimade using the same poverty
measure and with the same duration cutoff.

The first column provides the chronic poverty lewdlen the duration in poverty is at
least 0.25, and this is clearly the same as thed iglien the minimum duration is 0. This
latter level Ky(y;z,0) is precisely the static poverty level thatuld arise if the data from
all periods were merged into a single distributma evaluated by.fPor equivalently,
TP,(y:z)lt the average static poverty level across allogisti Now given a minimum
duration oft = 0.75, the difference between this overall povlavel K,(y;z,0) and the
chronic poverty level K(y;z,1) is the level of transient povertyfy;z,1) as defined
above. The final two columns provide the perceataigoverall poverty due to chronic
poverty and transient poverty respectivelyter 0.75 given each measure. lItis
interesting to note that as the poverty measuragdggmfrom H to Kto K; to Ky, the

share of chronic poverty becomes larger while tferes of transient poverty falls. Fop K
the chronic poverty share is 90.6%, suggestingttieatransient poverty spells generally
do not involve large shortfalls.

%2 In periods where an incomes is missing or zer@fgiven household, the methodology
of Little and Su (1989) is followed, which calcidatan imputed income using the
household’s incomes at other dates and other holdsetftomes at the same date. In the
few cases where the household reports zero incorak four periods, an income equal
to the lowest social welfare transfer was assumed.
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Table 2 provides a profile of chronic poverty irtle®f the six regions of Argentina,
namely, Greater Buenos Aires (GBA), the Northels&t)( the Northwest (NW), the
Center of the country (C), the Midwest (MW), and ®outh (S). In this example,
chronically poor means poor in all four periodsnéeethe duration cutoff s= 1. The
first column in the table gives the population gisanf the six regions. The second,
fourth and sixth columns provide the regional clicgroverty levels for K, K;, and K,
respectively; while the third, fifth and seventhwons gives the percentage contribution
of each region to total poverty (or the populattiare times the regional poverty level
over the total poverty). Notice that the Northdest only 15% of the population, yet
accounts for at least 26% of the chronic povertingentina; in contrast, the South has
12% of the total population, but only contributé&s 4r less to total chronic poverty.

V. CONCLUSIONS

This paper has presented a new famifyoKchronic poverty measures based on the P
measures of Foster, Greer and Thorbecke (1984)h EBaasure has an intuitive
interpretation as a “duration adjustedrReasure” and can be readily calculated as the
mean of a particular matrix. All the measuresséata series of general axioms for
chronic poverty measures, and an additional sakioims that are applicable to measures
based on a spells approach to chronic povertyhiwihe class, there is a range of
measures satisfying a monotonicity axiom, and dlsnmsubset satisfying a transfer
axiom. In particular, K the duration-adjusted analog of the usyahBasure, satisfies

all of the properties given in this paper. The ubefss of the class of chronic poverty
measures has been illustrated using panel dataArgemtina.

One powerful criticism of the general framework éwaluation used here is that, being
limited to a single income variable, it cannotiaéldata on other dimensions of
relevance to poverty and wellbeing. The approadchdeed restrictive, and when panel
data containing information on other capabilitieedame more widely available,
multidimensional measures of chronic poverty wied to be developed. Of course,
there remain serious difficulties in formulatindesftive multidimensional poverty
measures, even in the static context. The ideatifin step for multidimensional poverty
depends crucially on assumptions about substitittabcross different dimensions; and
the aggregation step has seemingly endless passghibr bringing the various
dimensions of deprivation into a single coheredein Even the process of making the
dimensions commensurate requires a leap of fdille problem of measuring
multidimensional chronic poverty is not likely te Bolved anytime soon.

The measurement approach presented in this papasésl on a very simple treatment of
time in poverty: an earlier period in poverty igen the same weight as a later period in
poverty. Indeed, such a position could be justifising the traditional “no discounting”
argument of Ramsey (1928). However, other plaasliernatives exist. For example,
one might argue that greater weight should be dlaceincome received igarlier

periods, as is typically done by discounting (sedders and Rodgers, 1993, or Dercon
and Calvo, 2006). This could be justified ex ambere there may be greater perceived
or actual value from receiving income earlier. Heer, when viewed from an ex post
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perspective, there may also be good reason to e&lier incomes as having less weight
(see, for example, the discussion in Ray and W20@1). An additional problem with
discounting (one way or the other) is decidivitat to discount: the income received by
the chronically poor person, the utility level,smme function of the gap. And if the
discounting procedure delivers a different ordedegending on the base period for
evaluation, this could certainly make the procedess attractive.

There are other aspects of the above approacmight be altered. Some have argued
that continuous spells of poverty should have lavggight in the evaluation of chronic
poverty. As noted by x, there are significant datzblems from trying to implement this
using panel data. Another perspective might camngithcing greater weight on
observations from a chronically poor person whia igoverty longer. This could indeed
be done either via a new functional form or throdgminance orderings over time, but
this will have to await future work.
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TABLE 1: CHRONIC POVERTY IN ARGENTINA: ESTIMATED LEVELS FOR
VARIOUS MEASURES ANDDURATIONS

M EASURE
H Ko K1 K>
1=0.25 0.47 0.34 0.15 0.085
1=0.50 0.38 0.31 0.14 0.082
1=0.75 0.30 0.27 0.13 0.077
1=1.00 0.20 0.20 0.10 0.064
%Chronié 63.8% 79.4% 86.7% 90.6%
%Transient 36.2% 20.6% 13.3% 9.4%

®Duration cutoff ist = 0.75. Percentage Chronic is found by dividing
third row by first row; Percentage Transient is ihus Percentage
Chronic.
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TABLE 2: CHRONIC POVERTY PROFILE FORARGENTINA

GBA

NE

NW

MW

Total

M EASURE®

Pop Percent Percent Percent
Share Ko Conrib K3 Contib K, Contrib
12% 0.13 g% 0.07 8w 0042 8%
15% 037 26% 019 2%  0.122 28%
25% 026 29% 013 28%  0.077 2%
28% 017 24% 0.09 25%  0.058 25%
11% 018 1% 009 9% 0.050 9%
12% 0.06 4% 003 3% 0.016 3%
100% 0.20 0.10 0.064

#Duration cutoff ist = 1.00. Percentages may not sum to 100% due to
rounding errors.
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