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ABSTRACT

Measuring well-being of an individual based on his/her levels of
functionings raises the following problem: Two vectors representing two
individuals™ achieved levels of functionings cannot be ranked unless one vector
dominates the other. One solution is @ combine the clements of a vector into
some scalar measure by introducing a set of relative weights. Stanting from the
premise that each individual in a society has his‘her own judgement about relative
weights for various functionings, an axiomatic approach has been developed 1o

characterise a rule for aggregation of relative weights attached by all individuals
in the society.

JEL Classification Code : 131
Keywords : Standard of living, functioning, relative weights, aggregation.

Introduction

The limitations of both income and commodily as the relevant space far
assessment of the living standard are well-known. For over a decade now,
Amartya Sen has been arguing for an alternative formulation of the concept of
the standard of living in terms of what he calls functionings and capabilities’.
According to this formulation, the life that a person leads should be seen as a
combination of various ‘doings’ and ‘beings’, which are genencally called
functionings. Being well nourished. being in good health, having self-respect,
taking part in the life of the community are all examples of funclionings. The
capability of a person refers o the various alternative combinations of
functionings, any one of which the person can choosc to have. Although Sen's
approach is considered 10 be more persuasive than the existing ones, there arise
several analytical issues which need to be fully explored before one attempts to
make Sen's approach operational®. In this paper, an attempt is made (0 deal with
one such problem. namely, how to evaluate the standard of living of an individual
in terms of his/her achieved levels of functionings. Note that by “evaluation” |
mean the entire procedure of arriving at a numerical index for an individual’s
well-being. Although | have chosen functionings as the relevant dimensions for
evaluation of an individual's living standard, the approach which is going to be
suggested in the paper is equally applicable to the more general context of any
multidimensional concepl of the standard of living.

The plan of this paper is as follows. [n section 2, | elaborate on the
problem of assessing an individual's living standard in terms of Sen’s notion of
functionings, and explain why we need to go beyond the dominance partial
ordering of functioning vectors. In section 3, [ provide an axiomatic framewaork
to arrive at a set of weights which would enable us to aggregale over the levels
of functionings achieved by an imdividual | conclude in section 4

' Sen (1985, 1987, 1993).
* See Pattanaik (1993) for some of these issues,
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2  The Problem

1 focus on an individual’s living standard, although, in policy debates,
dtfmisumallymunmumrdoflivmgolmidm By the standard of
Iiviugofamwepuﬂlynmmcweoflivingmdadsofﬂl
members of the group. Thus, the problem of assessing the standard of living of
ammﬂmwwmﬂehvdvingtwm:ﬁm.emmﬂmorm
individual's living standard, and, second, aggregation across individuals®. [n
this paper, | am exclusively concerncd with the first.

%(elhw&nbydniwﬂng&ntinevﬂuﬂingwdl—bdmﬂemrdnm
value ohjects are functionings and capabilities. Even if we ignore the capability
part and confine our attention to the levels of funtionings actually achieved by
an individual, the problem of comparison of living standards is far from trivisl
An assessment of an indiividual's living standard involves essentially three aspects:
First, identification of the characteristics, X, Xy..... X, Which are considered (o
he relevant for the individual's living standard; second, oblaining some measure
of those relevant characteristics (which gives us the individual’s ‘profile’); and
ﬁmlly.spaciﬁwjonofmeminwﬁchuwponhisevm Once we
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logic of vector dominance. MuﬁﬂiRMmew-
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context of assessment of the living standand.

either weakly or strongly — another. However, In gencral, we cannot expect 10
find vector dominance (0 hold in mast of the siluations of comparisons. 1n other
words, we end up having a dominance partial order on the vectors of functionings.
instcad of an ordering”. Scn suggests that this dominance ranking ofien takes us
quite adisiance. Unforiunaiely, a quick glance through the Human Development
Report. 1993, leaves one uncunvinced about Sen's observation.

Foreach country, the Human Development Report lists a set of indices of
achievements which closely vormespond to Sen’s concept of functionings, !
anempt to compare the levels of well-being achieved by different countries
belonging 1o two subgroups of countries. The first group consists of len
developing countries whose Human Development Index ranks range from 1 1o
10 whereas she second group consists of 1en developing countrics whose HDI
ranks lic between 162 und 172, Five indices of well-being are selected, namely,
life eapectancy #l hink, adult literacy rate, meun years of schooling. real GDP
per capiti, and. duly newspaper circulation (per thousand population) (see
Appendix 1). While itis expecied thal each country inthe [irst group ‘dominates™
any country in the second group under pair-wise comparison, it is not at all
interesting lo compare Ihe achievements in well-being by a country such as Japan
with that by, say, Niger. In most instances, we are interested in comparing the
levels of well-being achieved by different countries which are close to each
other in terms of their achicvements. Pair-wise comparisons within each group
of couniries reveal that we can make such comparisons only in a very few cases,
as is evident from the table in appendix I. For the first group we have been able
1o make such comparison only in 5 out of 45 possible cases, whereas, for the
second group, no country is found 10 have dominated any other country.

¢ An ordering Is defined as o binary relation which is reflexive, transitive and complete. If
a binary relation is reflexive and transitive but not complele, thea it is called a panial
ordering.

‘MA'MM:mBil'.iu‘yiﬁf“n‘,‘u‘w-‘?‘ieii.‘i.a.é_'niii-if.-‘;.‘"

for st least one j, where {* and [® denote the Jevels of achievement by country A and
country B. respectively, as measured in terms of the i-th fonctioning.



The simple piece of evidence presented above suggests that in reality the
‘partial order' produced by the vector dominance ranking does not take us very
far. Thus it seems that unless we find some way to combine the achieved
functionings into a composite index of well-being itis very unlikely that we will
succeed in ranking diferent vectors of funclionings. Let me pose the problem
in a more formal way.

Let M be the set of functionings which are considered to be valuable. At
this peint we share Sen’s oplimism about the possibility of reaching a consensus
on the set of functionings identified as valuable. Let there be m such functionings.
i.c.IMl=m. A functioning veclor is assumed to he an element of . ™ where ©
1s 1he sct of all non-negative real numbers. A typical vector of functionings is
denoted by X = (X, X........X ). where x_is the level of the i-th funcuoning. Our
objective is to explore the possibility ol an ordering over the vectors of
functionings. We can induce such an ordering by pestulating a well-being function
which is the real-valued representation of the ordering. i.e. W: - ™ =~ Our
task then is to discover the conditions under which the well-being function, W.
takes a spevific functional form. Therefore one possible route to evaluation is
to specily the nature of the function

(1) W=Wix,x, ..x ). wherex is the level of the i-th functioning
achieved by the individual.

Assume now that W is diffcrentiable. Total differential of (1) will then

be
dw =-§idxl+a£dx,+.‘. ........ +alv-d:.‘
Ix, ax, ax
W 4
where -a—- = X R RN = 02, .m
%

If the position of the individual remains in the neighbourhood of (x,. X,
1) we can assume awfa\ to be some constant a . Therefore, if we were

TS T Iy e »=— - - = ! owieh reheted 4 tmall mhovemeos

from the level of the status quo, we could attempt to find a way to obtan thc
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wiative weighis a s rather than the entire valuation function. This second route
will be explored in the neat secuon®.

X An Axiomatic Approach

In empirical development literature it has been customary to use 2 range
of socio-economic indicators and rank couniries according to some composite
index of these indicators. Underying any such measure is some assumption
about how various dimensions of well-being are related to the overall index.
There are mainly two ways (o establish such a relationship. One is the so-called
data-driven method of deriving a set of weights. Starting from observed data on
the variables to be mcluded in the measure of well-being. a principal component
analysis is carried out, and the first principal component, if it explains a significant
proportion of the total vanability of the variables, is taken to be a composiie
index of well-being since the first principal component is a 'inear combination
of the original variables’. This method does not define any well-being function
explicitly. The problem with this approach is that the relative weights oblained
through 2 pricipal component snalysis do not tell us anything about the ethical
importance of each variable in the overall index of well-being. An alternative
practice is to apply an additive formulz with equal weights, by appealing to
some justification®. The problem with this approach is that, even though il is
recognised that one needs to take an ethicul position on how one should obiain a
composite index. the underlying assumptions are never made explicit. Although
in this paper we are not directly concerned with ‘countries’ standards of living',
the formal aspect of our approach helps us appreciate the underlying assumptions
needed to develop any composite index for ranking countries. '

* Chamcterisation of a well-being function in terms of functionings have been nttempied
elsewhere. See Chakmbonty (1995).

Seow Blaen 100G Moefremamanost o (19T

M Ciesnahan o1 ol (| 19835), for imstanc -
* Moiris (1979), UNDP (1990).



I e o ye——" e s ot Tmahls s svweshie Lo bl the desiable
conchiions thal @ system ol weights i Supposed (0 satisly, This 1 miote o ioss
similar to what is commonly found in the literature on index numbers. Consider,
for example. an equal weighting system, i.e. each functioning is anached the
same weight. On a superficial observation, it looks less arbitrary than any other
set of weights. This may be onc of the reasons why it is so popular in the literature
on camposite indices. An equal weighting system seems 1o satisfy a kind of
neutrality condition. But the choice of this kind of neutrality itsell can be
questioned on ethical ground.

The explicit valuc judgement our approach introduces here 1s that not
only dv the relative weights to be attached 1o an individual’s achieved bundic of
functionings depend on the relative weights attached by the individual herself
bul also on the weights attached to the same bundie by all other individuals in
the society. This is in the spint of Sen’s *standard evaluation approach™. Sen
has suggesied Iwo possible approaches to evalustion, namely, self-evaluation
and standard evaluation. Self-evaluation refers to valuation by the persun whose
standard of living is being asscssed, whereas the standard-evaluaion approach
considers some general valuation function reflecting accepted standards in a
society. Sen's standard evaluation approach can be viewed as an atiempl to
show a third route besides subjectivism of the welfarisuc approach and
paternalism arising out of an ‘experts-know-the-best” approach. Even when
Sen mentions self-evaluation as a possibility, he distinguishes beiween &n
individual’s *valuation' and his/her “desire’. Valuation does not follow from
desire. A thing may be desired but may not be highly valued. In conventional
welfare economics, each person's welfare is evaluated in tlerms of his‘her own
preferences. In Sen’s system, a person’s valuation of vectors of functionings
secms to express his/her view, not about what is desirable to him/her, but about
what makes a good life for anyone'®. However, in practice, there is a danger of

¥ Sen (1987).
" Sugden (1993).
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conflation hetween the twe The position that | take here =voids the subjectivism
iipts i seli-evaiustion At the same lime if avoids appealing w any cxtomally
given standard of evaluation.

Our starting point isllwmuisenmtoeonwclivingmw
individuals in a society, 2 common set of relative weights needs to be developed
on the basis of the sets of weights attached to the set of functionings by all the
individuals in the sacicty. In what follows, we explore the possibility of an

ageregation of the systcms of relative weights attached by individuals in a society
10 a bundie of functionings,

Let N=[1.2.__.n) be aset of individuals who constitute society. Let @
be a set of retative weights attached by the society 1o m functionings. [n order 10

qualify as a set of relative weights w must belong 10 €. where Q is the set ol all
possible wesght profiles, i.e.

R=(r.r.)in20 vy, Ir=1)

Notice that w=fw', o°...... @) where @' is the weight attached to the j-th
functioning by the society. I propose that, for all j, o depends, in general, on o,
Wy @, . where o, denotes the set of weights attached to m functionings by
individual i. Notice that, for all i (i= 1, 2...., n). @, is an m-dimensional vecior,
ie o= (0. @' . 0%, o being the i-th individual's weight on the jh
functioning. Thus, we can write

(2) o=(o' 0. . e =h (0, o,.. ©)
Alternatively, we can write (2) as
w'=h(o,o,.., o)
o'=Wo,q,..0)
o= Hul' ‘"r'"' O)

lqgn]ligﬁmhuwmgﬂm v
function h mn aggrgator which is defined ac 3 manning
h* -0 -



My aim is to establish that h(.) takes a specific form under a set of
reasonable conditions. | propose the following axioms :

Axiom [ (Independence): For all @w'in Q. ifforalli € N, w'=w),
thenw = @',

The implication of axiom 1 is that the society’s weight on lhé j-th
functioning depends on the weights attached by all individuals o the j-th
functioning only.

Axiom 2 (Anonymity): For every permutation p of N. and for all @, &'
€ ifw)=w" forali then @ ="

Axiom 3 (lrrelevance of Individuals Having Invariant Weight): Let | be
an arbitrary subset of N. Assuming that axiom | holds, forevery w. x.y. zin Q,
if every individual i € 1is such that w!=y/ and x)=2! whereas every individual
Kin(N-Dissuchthatw'=x'andy'=z' then w 2 x'if and anly if y' 2 2.,

Notice that axiom 3 is contingent on the condition that axiom | holds
What axiom 3 says is that, the ranking of various possible social weights on any
particular functioning should be independent of the weights of those individuals
who have the same weight across possible configurations of individual weights,
Let me explain it in terms of the following example. Consider a saciety consisting
of three individuals. Further, consider four altemnative triples of individual weights
attached 10 the j-th functioning : (.5..7, .4),(.3. .6, .4), (.5..7, .8).and (.3, .6, .8).
Thus, (.5. .7, .4) refers to the case where the first individual attaches the weight
.5 1o the j-th functioning. the second individual anaches .7 to the j-th functioning,
and so on. Consider w'=(.5, .7, 4), X' =13, .6, 4), ¥=h(S5..7, 8).and 2=
h(.3,.6, 8). ltis reasonable to assume that w'> x. If it is so, then axiom 3 states
that y' > 2. The fact that the third individual has difTerent weights in x! and y'
does not matter because in maiters of comparison between w! and x! on the one
hand. or between y' and 7', on the other, it is imelevant what number he/she has
M s, ST eriong m iome @ ersds S the same weisht tn wl and X' and in

y'and 2\

Axiom 4 (Unanimity) : [fw}=a foralli, thenw' = a.

If everyone in a society attaches a weight of. say. .3, ta the j-th functioning,
then there is no reason why the sociely should attach a different weight.

Theorem 1: Axioms | through 4 arc necessary and sufficient for a
continuous aggregator to take the following form :

Y

|
(3) m’—;

We necd the following lemma in order to prove theorem |.
Let us start from the tollawing definition

Definition I: Let F be a function from - * = such that. for all

Xy Xirs B € F 5

F(x; Xy 2 ) = Fi(x ) + Fi(x,) + ... + F(x ).

where, forall1 (i=1.2...n).Fisalunctionfrom 1o  We say that
Fis symmetric iff lorall (x. x.....,x }€ " and for every one-10-une and onlo
tunction @ from {x,, X 3 ] 10 (XX X)L
Flx,. %) %) = F(O (x)). 0 (X)) G (X))

Lemma I: IfF is symmetric, then there exists a function f: = _—  such
that, for all

Guxe.x) € F LR X, .Lx) = (=) + (x) 4.+ 0(x).

Proof of Lemma 1 : Suppose F is symmetric. Then for every (x,. X,..... X,)
€ 7 "and every one-1o-one and onto function o from (x,. x,..... x| 10 [x,, X,,
],

(4) Fix )+ Fz) +_+ P2 ) =F'(o(x)) + F((x,) +...+ FY0(x )

Consides (&, hue o Ry (XL Ky e A1 € 5 7 AUCH 10 10T 30T GTieree

i.j € 11.2...a), x =a=2x and x =b = x' where a and b are any w0
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non-negative real nombers, and for all k € 1{1.2,.n} - {idh} &, =%, . Thenby
(4).
F{a) + P(b) = P(b) + F{a),
and hence F{a) - F(a) = F{b) - P().

Since this is tue for all 4, b.e 7. it is clear that, there exists  real
number , such that, foralld e~ F{dy=1, + F(d). Note that this holds foc atl
distinct i,j € {1.2...., n]. and; in particrlar, fori=| and j & (2.....n}. Hence

FEX o Ky %) = FURD + PR, 40t FH(X)

F{x,) + {8+ Pixy] o [, + B2

L]

(5

i

(y +ont 1)+ P ) 40+ PG
Define 2 function f: |, —+ 7. suchihat. forallde .,
{6} fd) = {8, +.t 1,0+ Fi(d)
Thes, from (5) and (6)
FK,0 Kgporrs B = 0 + TR 4k fix ).

Proof of Theorem 1 ¢
(Necessity) : Iis easy to verify that (3) satisfies axioms | through 4.
{Sufficiency) : By axiom 1,

o = Mo}, &3)..0)),

Motice that axiom 3 is cquivalent to the srong separability condition
(Debreu (1960)"). Therefore, given axiom 3. by theorem 3 of Debreu(1960),
there exist functions b', h?...., h* such that

@ =h'(/) + WD) +.+ hY0)

Then, by gxiomzmdlcnm L, there cxists h such that

ol Seg alsa Maskin (1978) for & use of this axiom to characterive urilitarianism. For other
references (o this axiom, all in the context of atilitarianism, see d*Aspremont (19835).

H

far

bnes's & nlem) v.o b f.

By axiom4, o«

hc) + o) +....+ h{cx)

The only possible form which satisfies above is given by (3).

4.  Conclusion

10 this paper, a framework for combining the clements of & functioning
hundle into a scalar measure of an individual's standard -of living has been
sugpested.  Son's suggestion in this context, however, 15 to go by vector
dominance. Cleardy, Sen’s position does nod suffice for interpersonal comparisons
of well-heing. To get around this problam 1 have praposed 3 way to desive 4 5¢1
of rebatve weights which would reflect society’s judgement about the rates of
Lrnte-ofT between funciionings. The explicit value judgement [ have introduced
in this eontext is as Tolows, Not anly does evalustion of an individual's achieved
tundle of functionings depend on how the individuat in question values histher
bundle ut 2lso en the valuation of the same bundle by all other individuals in
socicly, | have proposed a set of reasonable axioms which completely characiensc
arule for aggregation of individual selative weighls so as to ammive &l a comman
set of weights (or all individuals in the society.

“The approach is particulary stiractive for its moral philesophic
implications. There has always been g tension between the libertarian positiot
that the government should nof seek 1o impose any way of lifé on tndividuals,
and the view that it is the respoasibility of the government to promoié overall
good of society. The latter-view admittedly has always been in danger of being
patemalistic. The idea that someone other than the persons concerned knows
what is best for them has & dubious history whiose lessons shou!d not be forgotten,
Tominimise the dangers of paternalism, [ have proposed evaluation of 2 person's
well-being generally by the members of the society he or she belongs to, rather
than by an ‘expert’. ‘This can be viewed as an sttempt towards a solition o
avoid the dangers of paternalism on the one hand, and, the limitations of
liberarianism arising ou: of its reliance on subjective preferences of individuals
{for example, the ‘problem’ of the happy poor who has recanciled with her
misformne).
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APPENDIX 1

The following table presents data on 5 indicators for 20 countries grouped
into fwo groups ; ‘high HDI" and ‘low HDI" To make pair-wise comparisons
within each group one needs to look at 45 pairs in each group. In the first group.
there are 5 cases of vector dominance. If we denote vector dominance by > and
indicate countries by their respective HD! ranks, then we can state our results of
pair-wise comparisons as follows : 159, 2>8, 3>10, 459, and $>9. Notice that,
for the second group of countries. there is not a single case of vector dominance,

HDI Countries Life Adult Mean  Real GDP Daily
rank expectancy lleracy  vesrs  percapita  mewspaper
at hirth rite of (PPP$) circulation
{years) %) schooling (per 1000
people)
I Japan 8.6 99 10.7 17616 587
2 Canada 77 99 121 19232 228
3 Norway 77.1 w 1.6 16028 614
4  Switzeriand 714 o 1.1 20874 463
5  Sweden 773 99 1.1 17014 533
6 USA 759 99 123 21449 250
7 Australia 76.5 949 1.5 16051 249
8  France 764 94 6 17405 210
9 Netherlands 77.2 @ 10.6 15695 31
10 United Kingdom 75.7 99 115 15804 195
162 Benin 47 234 a7 1043
164 Guinea-Bissau 425 365 03 841 6
165 Chad 46.5 298 0z 559 ()
i66 Somalia 46.1 24.1 0.2 836 1
167 Gambia 44 27.2 0.6 913 2
168 Mah 45 32 03 572 1
169 Niger 455 284 0.1 645 I
170 Burkina Faso 48.2 18.2 0.1 618 ()
171 Afghanistan 4025 294 ns 714 "
e e -7 ng * iy,

L - 2
(.) indicates less than .5,

4o5
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