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o

How deal with different attribute types?

@ MD poverty and welfare measurement; typically:

o all attributes cardinal
o 1 cardinal & 1 ordinal attribute (index of needs)
o 1 cardinal & many ordinal (usually binary) attributes

@ a unifying framework; notation:

e set of attributes [ = CUO

e attribute bundles x = (xc,xp) € B

o adistribution X = (x%,x2,...) € D

o a ‘better-than’ ranking —onD: X 7 Y &x Ty

@ note: some axioms will be tailored to attribute type
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How identify the poor?

@ Given a poverty bundle z € B, who is poor?

(i) Union (ii) Intersection (iii) Intermediate
in Xz ~ X2 -~
zz ‘ ZE z ZE z
Zl xl Zl xl zl Xl

e minimalistic: P = {x € Blx <z} & R = {x € B|x T z}
@ note: poverty frontier—as in (iii)—but defined by axioms
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How give priority to the worse oft?

e Example 1; consider:

e two individuals, 1 cardinal and 1 binary attribute

e a MD welfare index W = \/ /m(x}) + 1 /x2/m(x3)
o if m(0) =2 >m(1) =1, thenx! = (4,0) < (4,1) = 22
@ what to do with an extra unit of the cardinal attribute?

o if we give it to the worse off, then AW =2 0.17
o if we give it to the better off, then AW = 0.24

@ note: ‘old” problem = Sen’s (1973) critique on utilitarianism
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How give priority to the worse oft?

e Example 2; consider:
e two individuals and two cardinal attributes
e a MD welfare index W = x%x% + \/9@
o xl =(4,6) < (6.5,4) = x?

@ what to do with an extra unit of dimension 2?

o if we give it to worse off, then AW = 0.39
o if we give it to better off, then AW = 0.60
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ooe

How give priority to the worse oft?

@ priority = give priority to the worse off
o with ‘worse off” defined in a consistent way
e i.e, according to the ranking 7 itself
@ cardinal version of priority: for all X in D
o for all [poor] i and j with x' > ¥/
e foralld = (é¢c,0p) in Bwithdc > 0& 5o =0
o (..x, . d+0,..) (X +6,. 0,
@ ordinal version of priority: for all X in D
o for all [poor] i and j with x* 77 %/
e forall§ = (é¢c,6p) in Bwithdc =0& 6o >0
o with &y (x} — xé{) =0forallkin]
o (.o x, . d+0,..) (X +6,. 0,0
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e AR: Additive representation, i.e., W = i YU (x)
@ M: Monotonicity (= U strictly increasing)
@ CP: cardinal priority & OP: ordinal priority
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Results

>~ on D satisfies AR, M and CP iff there exist
Q@ w; >0, foreachjin C &si.g: NI — R

@ s.i. and concave f

such that for all X, Y in D, we have X 77 Y iff
e i f(Sjec wix +8(x0)) 2 o T f(Ljec wiyi +8(vh)) (%)

>~ on D satisfies AR, M and CP + OP iff there exist

© same as before, except
@ s.i. g : IN — R for each j in O (rather than g)

such that for all X, Y in D, we have X 7 Y iff
(*) holds, with g(x5) = Zjeogj(x;) & g(yh) = Zjeog]’(yp
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e if |J| = |C|, then W reduces to i Y f (K wjx;:)
e problematic for index?
o less so for dominance ...

e if |J| = |C|, there is an equivalence between

e Kolm’s (1977) budget dominance criterion,
o Koshevoy and Mosler’s (1999) inverse GL-curve, and
e unanimity among rankings satisfying AR, M, & CP
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1 cardinal & 1 ordinal attribute

e if |C| =1 = |O|, then W reduces to i Y F(x +g(xh))
o we knew that absolute scales can solve Sen’s conflict
e our result tells us that it is the only way to solve it

e if |C| =1 = |0|, there is an equivalence between

e Bourguignon’s (1989) dominance criterion, and

e unanimity among rankings satisfying AR, M, & CP

@ note: similar to FHT
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e AR: Additive representation, i.e., IT = % Y (x)

e F:focus, i.e., only the poor—{i|x’ in P}—matter

@ M: Monotonicity for the poor

@ CP: cardinal priority & OP: ordinal priority for the poor
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@ continuous f with

0 f(a) = f (w) whenevera > w := Y ;cc wjz; + g(z0)
@ f strictly decreasing and convex on [0, w)

such that for all X, Y in D, we have X =~ Y iff
i Y f(Ciec w]-x]l: +8(xh)) < ,117 Y f(Ciec w]-y; +3(h) )

>~ on D satisfies AR, F, M and CP + OP similar ...
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Poverty
o

1 cardinal & several binary attributes

e if |J]| = |C| orif |C| =1 = |O|, similar remarks as before
@ 1 cardinal & several binary, and choose z = (zo, 0)

o ITbecomes % Y f(d 4 xh)

o (generalized) counting approach
@ there is an equivalence between

e M rankings satisfying AR, M, & CP+OP & zg < zj

o Yien, f(f* {ptFi(y) — q:Ge (y) }dy < 0 for z; such that

0 0<z0<7z
o forallt € Bo:z > zpift <t

@ application ...
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