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Abstract

Multidimensional indices are becoming increasingly important instruments to assess

the well-being of societies. They move beyond the focus on a single indicator and

yet, are easy to present and communicate. A crucial step in the construction of a

multidimensional index of well-being is the selection of the relative weights for the

di¤erent dimensions. The aim of this paper is to study the role of these weights and to

critically survey eight di¤erent approaches to set them. We categorize the approaches

in three classes: data-driven, normative and hybrid weighting, and compare their

respective advantages and drawbacks.
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�Since any choice of weights should be open to

questioning and debating in public discussions,

it is crucial that the judgments that are implicit

in such weighting be made as clear and

comprehensible as possible and thus be open

to public scrutiny.�(Anand and Sen 1997, p. 6)

1 Introduction

Rooted in a tradition going back to Aristotle, philosophers such as Rawls (1971), Sen

(1985, 2009) and Nussbaum (2000) have advocated a multidimensional perspective on

the notion of well-being. They argue that focussing on a sole indicator of well-being

�often income � leads to a narrow-sided perspective and that it remains blind to im-

portant sources of heterogeneity between individuals. The idea that well-being is in-

herently multidimensioned has by now become well-established in the academic and

policy-oriented literature.1 In a large-scale survey among the global poor carried out by

the World Bank, it is documented that the poor themselves also conceive well-being and

deprivation as multifaceted notions, with both material and psychological dimensions

(Narayan 2000). Also, the rapidly emerging literature on the determinants of happiness

and life satisfaction shows that people�s overall satisfaction is a¤ected by many aspects of

life, such as their health, employment, material resources and marital status (Kahneman

and Krueger 2006).

Recently, many proposals have been made to operationalize this multidimensional

perspective by making use of a single index of well-being. Such an index aggregates

the many achievements of an individual (for instance, her material standard of living,

her health, her educational outcomes and her political freedoms). Well-being indices,

also known as composite indicators of well-being or indices of quality of life, allow us to

compare all individuals in a society with respect to their well-being, and across time and

space. The use of such an index moves the focus beyond the sole focus on one indicator

and yet, its results are easy to present and communicate. Therein lie its main advantages.

Well-being indices can be seen as useful tools for governments and analysts to readily

obtain a picture of the distribution of the well-being in a society. As such, they have the

1 In a recent report of the Commission on the Measurement of Economic Performance and Social
Progress, chaired by Nobel prize laureates Stiglitz and Sen (2009), the authors write �To de�ne what
well-being means, a multidimensional de�nition has to be used. Based on academic research and a
number of concrete initiatives developed around the world, the Commission has identi�ed the following
key dimensions that should be taken into account. At least in principle, these dimensions should be
considered simultaneously: (i) Material living standards (income, consumption and wealth); (ii) Health;
(iii) Education; (iv) Personal activities including work (v) Political voice and governance; (vi) Social
connections and relationships; (vii) Environment (present and future conditions); (viii) Insecurity, of an
economic as well as a physical nature. All these dimensions shape people�s well-being, and yet many of
them are missed by conventional income measures.�.
The European Commission gives an overview of well-being indices used by national and international

institutions on http://composite-indicators.jrc.ec.europa.eu/.
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increasingly important role of complementing (rather than replacing) other commonly

used measures, such as GDP per capita or life expectancy.2

There exists a plethora of multidimensional well-being indices. They di¤er in the

dimensions and indicators selected, the transformations applied to the indicators, the as-

sumed substitutability between indicators and the relative weights given to them. Rawls

(1971, p.80) refers to the problem of selecting an appropriate well-being index as the in-

dex problem. A crucial role in this problem, he explains, is played by the relative weights

of the dimensions. As we argue in this paper, weights are central in determining of the

trade-o¤s between the dimensions of well-being. Weights are also crucial in choosing the

list of candidate dimensions, by assigning a positive value to some dimensions and zero

to those left out. In that sense, they re�ect particular value judgements on how a �good

life� should look like. This makes the problem of selecting the appropriate weighting

scheme, one with clear normative implications. Our aim here is to make these normative

implications explicit, while studying the speci�c role of the weights. We will critically

survey eight di¤erent approaches taken in the literature to set the weights �See Table 1.

Table 1: Approaches to set the weights

Data-driven Hybrid Normative

1. frequency 7. self-stated 4. equal or arbitrary

2. statistical 8. hedonic 5. expert opinion

3. most-favorable 6. price based

We distinguish three important classes of approaches to set the weights: data-

driven, normative and hybrid. Data-driven weights are a function of the distribution

of the achievements in the society and are not based, at least explicitly, on any value

judgement about how the trade-o¤s between the dimensions should be. Normative ap-

proaches, on the other hand, only depend on the value judgements about the trade-o¤s

and are not based on the actual distribution of the achievements in the society under

analysis. Hybrid approaches are both data-driven and depend on some form of valuation

of these achievements.

The distinction between data-driven and normative approaches echoes the philo-

sophical is-ought distinction, introduced by the 18th century philosopher David Hume.

Hume noted that many claims about what �ought to be�are actually based on statements

about what �is�. However, according to Hume, there is a signi�cant di¤erence between

descriptive statements (about what is) and normative statements (about what ought to

be). He not only distinguishes between �is�and �ought�, between facts and values, he

argues, furthermore, that it is impossible to derive an �ought�from an �is�(Hume 1740).

2 We refer the reader to Micklewright (2001) for a detailed treatment of advantages and disadvantages
of using a multidimensional well-being index.
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The impossibility to derive a statement about values from a statement about facts �

also known as Hume�s guillotine �has been eloquently formulated by Popper (1948) as

follows:

�Perhaps the simplest and most important point about ethics is purely

logical. I mean the impossibility to derive nontautological ethical rules �

imperatives; principles of policy; aims; or however we may describe them �

from statements of facts.�(Popper 1948, p.154)

Hume�s guillotine raises a fundamental problem for the data-driven approaches

that aim at retrieving the weights from the distribution of the achievements alone. The

content of a �good life�is indeed a matter of values, which can, according to Hume, not be

derived from the factual distribution of the achievement vectors. Normative approaches,

on the other hand, rely only on value judgements to set the weights and, hence, escape

Hume�s guillotine. However, normative approaches have their own fundamental problem:

Whose value judgements on the �good life� are re�ected in the weights? Indeed, it is

well-documented that there is much interpersonal variation in opinions on the �good

life� (Schokkaert 2007). In other words, the individuals in a society are very likely to

disagree on the most appropriate weights for the dimensions of well-being. Kenneth

Arrow (1950) showed in his celebrated impossibility theorem that it is impossible to

aggregate the di¤erent individual value judgements into a society-wide one, while also

meeting a certain set of reasonable criteria. The well-being of some individuals will

inevitably be judged based on a well-being index, which re�ects value judgements which

are not their own. Hence, normative approaches obviously su¤er from some form of

paternalism.

Setting the weights in a multidimensional analysis seems to become a problem

of choosing between Scylla and Charybdis, between Hume�s guillotine and paternalism.

Some recent proposals explore the narrow and dangerous strait of Messina between Scylla

and Charybdis, as Odysseus did when returning from Troy. These are the hybrid ap-

proaches, which combine information on the actual distribution of the achievements with

individual valuations of these achievements. This is accomplished by either asking the

individuals explicitly about their own valuation or by inferring their valuation from their

general level of happiness. One may argue that such a hybrid approach risks su¤ering

from both Hume�s guillotine and paternalism. A less risky solution is the one followed

by Aeneas who avoided the deadly strait altogether. A researcher can avoid Hume�s guil-

lotine and the problem of paternalism in the indexing problem by selecting wide ranges

of acceptable weights rather than only one weighting scheme and, hence, by refraining

from the construction of one single well-being index. The inevitable price is the incom-

pleteness of the ranking of the individuals; some individuals can be ranked, but others

can not. Foster and Sen (1997, p. 206) state that while �the possibility of arriving at a

unique set of weights is rather unlikely, that uniqueness is not really necessary to make
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agreed judgements in many situations.�

The paper is structured as follows. In the second section we present a �exible well-

being index. We show that the index is su¢ ciently general to contain many of the recently

proposed multidimensional indices of well-being as special cases. Using this �exible index,

in section three we elaborate on the interpretation of the weights and their role in the

determination of the trade-o¤s between the dimensions of well-being. In section four, we

classify eight di¤erent approaches to set the weights into three classes (see table 1) and

critically survey them, highlighting some of their advantages and drawbacks. Section

�ve investigates other approaches taken that allow looking beyond a unique weighting

scheme and which generally lead to incomplete orderings. Section six concludes.

2 Measuring well-being: a unifying framework

Let us assume that there are m dimensions of well-being that are relevant for the assess-

ment of persons�well-being and, moreover, that the achievement in all of these dimensions

can be measured in an interpersonal comparable way. Some standard dimensions consid-

ered include income �as command over resources �, health, education, and employment

status.

Let xij denote the non-negative achievement of individual (or country) i in dimension

j and let the achievement vector xi = (xi1; : : : ; x
i
m) summarize these achievements across

all m dimensions for individual i.3 The distribution matrix X = (x1; : : : ; xn)0 collects

the achievement vectors of the n individuals in the society. For notational convenience,

we drop the index i whenever the identi�cation of individual i is not necessary. The

indexing problem can be described as the search for an appropriate well-being index I(:),

that maps any achievement vector x on the real line, so that they can be ranked naturally.

In the present paper we con�ne ourselves to the following �exible index of well-being,

I(x) =

( �
w1I1(x1)

� + : : :+ wmIm(xm)
�
�1=�

for � 6= 0
I1(x1)

w1 � : : : � Im(xm)wm for � = 0:
(1)

The well-being index is de�ned as a weighted mean of order � of the transformed

achievements Ij(xj).4 The dimension-weights w1; : : : ; wm are all non-negative and, for

simplicity, are assumed to sum to one. The interpretation of these weights and how to

set them is the topic of this paper. Before turning to the weights, though, we brie�y

3 Note that xij can also denote shortfall in achievement to a pre-de�ned threshold, and the resulting
index represents the extent of multidimensional poverty. Indeed, in reviewing the literature on how to
set weights (section four), we also include examples where these approaches have been used to construct
multidimensional poverty indices.

4 Blackorby and Donaldson (1982) provide an axiomatic characterization of the weighted mean of order
�. In the literature on multidimensional inequality, Maasoumi (1986) provides an information-theoretic
justi�cation of this class of well-being indices. Further, it belongs to the wider class of well-being indices
proposed by Bourguignon (1999) while it is similar to the proposal by Foster et al (2005) for a distribution-
sensitive measure of human development. Decancq and Lugo (2009) axiomatically characterize it as part
of a multidimensional Gini measure and Decancq et al. (2009) have used it to analyze the trend in
multidimensional global inequality.

5



discuss the other two components of the well-being index which are the transformation

functions Ij(:) and the parameter �.

Table 2 surveys some types of widely used transformation functions Ij(:) in the

literature, in order of increasing generality. Common examples of a rescaling (type B)

are obtained by taking the ratio of the indicator value to the mean or median of the total

population. Common linear transformations (type C) are the computation of z-scores or

the di¤erence between the indicator value and the minimum value divided by the range,

as in the Human Development Index (HDI). A popular increasing transformation (type

D) is the logarithmic transformation or the use of categorical scores (one, two, three, for

instance). In this paper, we do not prioritize one type of transformation method over

another, but limit ourselves to presenting them while highlighting the crucial role they

play in the interpretation of the dimension weights.

Table 2: Transformation functions Ij(:):

type transformation function mathematical expression

A identity Ij(xj) = xj

B rescaling Ij(xj) = ajxj with aj > 0

C linear transformation Ij(xj) = ajxj + bj with aj > 0

D increasing transformation Ij(xj) = �j(xj) with �j a monotone

increasing function

E other transformation Ij(xj) = �j(xj) with �j any function

Appropriate transformation functions Ij(:) for well-being indices are generally em-

ployed for two reasons. First, since the achievements are often measured in di¤erent

measurement units �such as income in pounds and health in years �, they need to be

transformed or standardized to a common basis before they can be sensibly aggregated.

Transformation functions of type B and C are typically used to make the achievements

scale independent. Second, if the original distribution is skewed, the transformation

functions can be employed to avoid that excessive relative importance is given to outliers

or extreme values. To achieve that goal, concave monotone increasing functions such as

the logarithm can be very useful.5

The second component in expression (1) is the parameter �. One useful interpreta-

tion of � is related to the elasticity of substitution between the transformed achievements,

�, where � = 1
1�� . The smaller the value of �, the smaller the allowed substitutability

between dimensions, that is, the more one has to give up of one achievement to get an

extra unit (of transformed achievement) of a second dimension while keeping the level

of well-being constant. Generally, for � < 1 the well-being index is a concave function,

5 For a more extensive survey of the various transformation procedures and their properties we refer
the reader to Jacobs et al. (2004) and Nardo et al. (2005).
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which re�ects a preference for a more equal vector of (transformed) achievements.

For � = 1, the weighted mean of order � is reduced to the standard weighted

arithmetic mean of the following form:

I(x) = w1I1(x1) + : : :+ wmIm(xm): (2)

Due to its simplicity and clarity of procedure, expression (2) is used frequently in

practice to construct well-being indices. However, the consequence of setting � = 1 might

not always be desirable. The elasticity of substitution between transformed achievements

is in�nite and the dimensions are seen as perfect substitutes, meaning that there is a

�xed rate at which transformed achievements can be exchanged which is constant for all

possible levels of all achievements.6

By using expression (1), we assumed a common degree of substitution for all pairs

of dimensions. We chose to do so for simplicity of exposition. Nonetheless, this might not

always be a sensible assumption to make. There is no reason to believe that, for instance,

the degree of substitutability between years of good health and years of education is

exactly the same as the degree of substitutability between years of good health and

income. One alternative is to use a nested approach where, �rst, several indicators

within one dimensions are aggregated using expression (1) with each subset having a

speci�c � and, second, these subsets are combined using the same expression (with a

di¤erent �). Another alternative is to allow the substitutability parameter � to be a

function of the achievements, as proposed by Bourguignon and Chakravarty (2003).

In short, the framework proposed reduces the decisions to be made to three: the

value of the parameter �, the transformation functions I1(:); : : : ; Im(:) and the weights

w1; : : : ; wm. Table 3 gives a (non-exhaustive) overview of recent studies that propose

multidimensional indices of well-being and poverty, together with the respective choices

on the parameters made. In some cases, the indices aggregate various indicators for each

dimension with one procedure and then aggregate the dimensions with a di¤erent set of

parameters �see, for instance Noble et al. (2008).

As mentioned above, the majority of the indices reviewed make use of linear trans-

formations of the indicators and aggregate by an (un)weighted average across the indi-

cators. Yet, there are valid reasons to contest these choices and suggest other parameter

values. These choices have a non-trivial impact on the resulting ordering of achievement

vectors, and should therefore be explicitly presented.7 In the next section, we go deeper

into the meaning of the weights.

6 Other commonly used values of � are � = 0 and � ! �1. The �rst case is favored by Ebert and
Welsch (2004) when dimensions are measured in di¤erent measurement units. It implies a unit elasticity
of substitution between transformed achievements, in other words, a one percent decrease in one of the
dimensions can be compensated by a one percent increase in another dimension. The second case, where
� ! �1, assumes that the elasticity of substitution is equal to zero, which means that there is no
possible substitution between dimensions. In this case, the well-being index becomes the minimum of
the transformed achievements across the dimensions.

7 A striking example can be found in the work by Becker, et al. (1987). The authors studied the
quality of life in 329 metropolitan areas of the U.S. by ordering them according to standard variables such
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Table 3: overview literature

authors index name (if available) transformation � weights

Battiston et al. (2009) C 1, 2, 3 5, 7

Becker et al. (2005) D 0# 6

Boelhouwer (2002) Life Conditions Index A 1 2y, 4z

Bossert et al. (2009) D 1 7

Center for Global Development (2003 - ) Commitment to Development Index C 1 4

Chowdurty and Squire (2006) C 1 5

Community and Local Government (England) (2007 - ) Index of Multiple Deprivation D 1 2y, 4y, 7z

De Kruijk and Rutten (2007) C 1 7

Decancq et al. (2009) C, E [-5, 1] 2, 4

Desai (1993) Social Progress Index C 1 2

Desai and Shah (1988) C 1 1

Despotis (2005b, 2005a) C, D 1 3

Deutsch and Silber (2005) E 1 1, 4

Di Tommaso (2006) A 1 2

Diener (1997) Quality of Life Index C 1 4

Fleurbaey and Gaulier (2009) D - 6

Fleurbaey et al. (2009) A, E 1 8

Hallerod (1995, 1996) Proportional Deprivation Index A 1 7

Hirschberg et al. (1991) A 0, 1 2y, 4z

European System of Social Indicators Index of Individual Living Conditions E 1 4

Justino (2005) C, D -1/3, -1/2, 1 4, S

Klasen (2000) E 1 2

Krishnakumar (2007) A 1 2

Krishnakumar and Ballon (2008) A 1 2

Lugo (2007) C [-20, 1] 4

Maasoumi and Lugo (2008) A, C [-3, 1] 4

Maasoumi and Nickelsburg (1988) A - 2, -1, -1/2, 0 2, 4

Mahlberg and Obersteiner (2001) C 1 3

Mascherini and Hoskins (2008) A 1 5

Nilsson (2010) C [-20,1] 4

Noorbakhsh (1998) C - 2 # 2

Osberg and Sharpe (2002) Index of Economic Well-being C 1 1,4y, 4z

Ram (1982) A 1 2

Ramos and Silber (2005) S S 1, 2, 3, 4

Save the Children (2000 - ) Mothers�Index C 1 4

Statistics Sweden (2004) C 1 S

Townsend et al. (1988) Material Deprivation Score C 1 4

UNDP (1990 - ) Human Development Index C, D 1 4

UNDP (1995 - ) Gender-related Development Index C -1 1,4

UNDP (1997 - ) Human Poverty Index - 1 A 3 4

UNDP (1997 - ) Human Poverty Index - 2 A 3 4

Zaim et al. (2001) A 1 3

Zhou et al. (2010) A 0 3

Legend: 1=frequency based; 2=statistical; 3=most favorable; 4= equal or arbitrary; 5=expert; 6=price based; 7=self stated; 8=hedonic;

A=identity transformation; B=rescaling; C=linear transformation; D=increasing transformation; E=other transformation; S=sensitivity analysis.
# afterwards an increasing transformation of the index is applied;
y indicators;
z dimensions.
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3 The meaning of the weights

In this section we follow a standard approach in microeconomics to uncover the value

judgements that are implicit in the class of well-being indices introduced in the previous

section. We investigate the set of achievement vectors that lead to the same well-being

level and which are thus thought to re�ect a life which is equally good. In particular, we

study how small changes in the achievements of the di¤erent dimensions can or cannot

compensate each other. We do this by analyzing the marginal rate of substitution, and

by speci�cally looking at the role played therein by the weights.8

The marginal rate of substitution between two dimensions � j1 and j2 �denoted

MRSj1;j2 is the amount of dimension 2 an individual is willing to give up for an extra

unit of dimension 1, while maintaining the same level of well-being.9 In other words:

MRSj1;j2 =
@I(x)

@xj1

.@I(x)
@xj2

:

After some elementary calculations we get the following result:

Result For all achievement vectors x in Rm+ and all well-being indices de�ned by ex-

pression (1 ) ; it holds that:

MRSj1;j2 =
wj1
wj2

I 0j1(xj1)

I 0j2(xj2)

�
Ij2(xj2)

Ij1(xj1)

�1��
: (3)

The marginal rate of substitution between dimensions consists of three compo-

nents. The �rst component of expression (3) is the ratio of the dimension-speci�c weights

wj1=wj2 . The larger the weight assigned to dimension j1, the more of dimension j2 that

the person is willing to give up to compensate for the extra unit of dimension j1. The

second part of expression (3) consists of the ratio of the derivatives of the transformation

functions of dimension j1 and j2. The steeper the transformation function of j1 the larger

the amount of dimension j2 necessary to give away to compensate for the unit gain in

xj1 . Finally, the marginal rate of substitution depends on the ratio of the transformed

achievements to the power 1 � �. For � < 1, the smaller the original achievement in

dimension j1, the greater the amount forgone of dimension j2 to compensate for the

extra unit in dimension j1. This makes sense; achievements are more valuable as they

become scarcer. Indeed, it is reasonable to argue that the amount of money needed to

compensate for an extra year of life should be quite di¤erent whether the person is young

or at the end of a normal life. In other words, it might be desirable to allow for the rate of

as quality of climate, health, security and economical performance. The authors �nd that, depending on
the weighting scheme chosen, there were 134 cities that could be ranked �rst, and 150 cities that could
be rank last. Moreover, there were 59 cities that could be rated either �rst or last, using the same data,
but by selecting alternative weighting schemes.

8 See also Anand and Sen (1997) for a similar approach.
9 Graphically, the MRSj1;j2 re�ects the slope of the iso-well-being curves in the (xj1 ; xj2) space.
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substitution between dimensions to vary, depending on their levels, so that more income

is demanded to compensate for a decrease in health at low levels of health. An even

stronger claim about the rate of substitutability is made by the Human Development

Report (2005).

�Progress in human development requires advances across a broad front:

losses in human welfare linked to life expectancy, for example, cannot be com-

pensated for by gains in other areas such as income or education.� (United

Nations Development Programme, 2005)

At the same time, however, the leading index of the Human Development Report �the

Human Development Index � sets � equal to one and, hence, assumes perfect substi-

tutability between the transformed achievements. Indeed, in the linear case (� = 1), the

trade-o¤ is assumed constant at all levels of achievements.10

MRSj1;j2 =
wj1
wj2

I 0j1(xj1)

I 0j2(xj2)
:

If, in addition, the ratio of the derivatives of the transformation functions is unity,

the marginal rate of substitution between two dimensions is uniquely de�ned by the ratio

of their weights.

MRSj1;j2 =
wj1
wj2

:

To sum up, the weights play an important role in the determination of the trade-o¤s

between the dimensions of well-being and, hence, they implicitly imply a speci�c view

on how the �good life�should look like. Inherently, the choice of the most appropriate

weighting scheme is one with a normative implication.

4 Approaches to setting weights

We survey and classify eight di¤erent approaches to set the dimension-weights w1; : : : ; wm.

From the previous section it is clear that this choice is inherently connected to the

choice on the other elements of the well-being index: the transformation functions

I1(:); : : : ; Im(:) and degree of substitutability �. In this section, we focus on the question

how are dimension-weights generally speci�ed. In addition, we believe that surveying the

approaches to select weights can also be helpful when choosing the values of the other

two elements mentioned above.
10 Note, however, that the rate at which dimensions are traded o¤, measured in its original units and

not transformed, is constant (though not perfect) between the pair health-education, and non constant
for health-income and education-income pairs. Due to the log transformation employed to per capita
GDP, the trade-o¤ between, say, per capita GDP and life expectancy also depends on the level of income
the country achieves. In particular, the amount of money required to compensate for a year more of life
expectancy is increasing in income; for a rich country such as Belgium an extra year of life expectancy is
valued at nearly 7,000 US$ (in PPP terms) which for a relative poor country, such as Cote d�Ivoire this
is merely 300 US$. Therefore, contrary to the claim above, the Human Development Index does indeed
allow for compensation between dimensions, even when this compensation might vary across levels.
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We group the eight approaches in three categories: data-driven, normative and

hybrid approaches. Data-driven approaches let the data �speak for themselves� and

depend solely on the distribution matrix X. Data-driven weights are not based on any

explicit value judgement about how the trade-o¤s between the dimensions should be.

Normative approaches, on the other hand, only depend on the value judgements on the

trade-o¤s and are not based on the distribution matrix X. In other words, if one of the

achievement vectors in the society changes, but the valuations of the individuals stay

the same, the weights obtained by a data-driven approach will change, but the ones

obtained by a normative procedure will remain una¤ected. A hybrid approach combines

both approaches and uses information on the value judgements together with information

on the actual distribution of the achievement vectors, summarized in X.

4.1 Data-driven weights

Approach 1. Frequency-based weights

A frequency-based weight of a dimension is determined as a function of the distri-

bution of the achievement levels in that dimension. In the context of multidimensional

deprivation measurement, it is often argued that there should be a inverse relation be-

tween the frequency of deprivation in a dimension and the weight of that dimension

(Deutsch and Silber 2005, p.150) �less frequent deprivations get a higher weight. This

is motivated by the idea that individuals attach a higher importance to the shortfalls in

dimensions where a majority do not fall short.11 A person might feel more deprived if her

deprivation is shared by a minority group than if the majority were similarly deprived.

These weights can be interpreted as �objective measures of the subjective feelings of

deprivation�(Desai and Shah 1988, p. 512).

Along these lines, Desai and Shah (1988) set the weight of a dimension in a multi-

dimensional poverty index as the proportion of the society that is non-deprived in that

dimension. Within the fuzzy set approach to multidimensional poverty, Cerioli and Zani

(1990), and Cheli and Lemmi (1995) use the normalized logarithm of the inverse of the

proportion of the deprived individuals in a dimension, as the weight of that dimension.

An advantage of frequency-based weights is that it is robust against the inclusion of

dimensions which are only relevant for a small minority of the population. Dimensions

on which everyone scores relatively low (having caviar for breakfast, for instance) will

get a small weight in the overall well-being index (Desai and Shah 1988). However,

in an empirical application based on Italian data, Brandolini (2007, p. 10) �nds the

results based on frequency weights to be relatively unstable. Furthermore, Brandolini

11 Deutsch and Silber (2005, p.150) give the following example: �if owning a refrigerator is much more
common than owning a dryer, a greater weight should be given to the former indicator so that if an
individual does not own a refrigerator, this rare occurrence will be taken much more into account in
computing the overall degree of poverty than if some individual does not own a dryer, a case which is
assumed to be more frequent.�
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obtains marginal rates of substitution between the dimensions which he describes to be

�certainly a matter of disagreement�. More fundamentally, this approach hinges on the

(implicit) assumption that the relative importance of the di¤erent dimensions, and hence

the opinion on the �good life�, depends crucially and only on the relative deprivation levels

across the di¤erent dimensions. In general, this seems a strong and rather restrictive

assumption about the nature of the evaluation process about the �good life�.

Approach 2. Statistical weights

Kirshnakumar and Nagar (2008) distinguish two broad sets of statistical approaches

that are employed to select the most appropriate weighting scheme: descriptive and

explanatory models.

The �rst approach relies on multivariate statistical methods to describe or sum-

marize the data. The most commonly used technique is based on principal component

analysis (Klasen 2000, Noorbakhsh 1998). The use of principal component analysis is

often motivated by a concern for the so-called problem of double counting. In many

empirical applications the indicators of well-being are found to be strongly correlated

and capturing the same latent dimension.12 Loosely speaking, in principal component

analysis, the set of initial indicators is transformed into an equal number of mutually

uncorrelated linear combinations of indicators. One can compute the proportion of the

variance explained by each of these linear combinations. Either the weights can be ob-

tained from the linear combination that explains the largest proportion of the variance,

or by using a weighted average of all the linear combinations. Boelhouwer (2002) uses a

more sophisticated version of principal component analysis, called OVERALS that allows

one to work with categorical indicators of the initial indicators.

The explanatory approach assumes that some observed variables (indicators) are de-

pendent on a certain number of unobserved latent variables, called factors (Krishnakumar

and Nadar 2008). Factor analysis is possibly the simplest explanatory approach, imposing

that the observed indicators are, in fact, di¤erent manifestations of the same latent vari-

able (Noble, Wright, Smith, and Dibben 2006). More complex explanatory approaches

include other exogenous variables that might also in�uence the latent variable but are not

part of the selected set of indicators used to construct the index. In the context of mul-

tidimensional poverty measurement, Fusco and Dickens (2008) use a Rasch model that

allows taking the binary nature of deprivation variables into account. Further sophisti-

cation of factor analysis include multiple indicator and multiple causes models (MIMIC)

12 For instance, Srinivasan (1994) reports a correlation coe¢ cient of about 0.8 between the dimensions
of the Human Development Index. Whether double counting is really a problem for constructing multidi-
mensional indices of well-being or not is a matter open for discussion. One could argue that, indeed, the
existence of correlation between the dimensions of well-being in a society re�ects an important aspect
of the society�s situation and, as such, it should be included, and not eliminated, from the analysis.
The pluralistic egalitarian notion of Walzer (1983), for instance, considers that the correlation between
the dimensions is one of the essential characteristics of a society. From that perspective, correcting for
correlation between the dimensions might be deemed inappropriate.
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and structural equation models (SEM), which have been proposed to construct multi-

dimensional indices, particularly in the operationalization of Sen�s capability approach

(Kuklys 2005, Di Tommaso 2006, Krishnakumar 2007, Krishnakumar and Ballon 2008).

There are, however, some drawbacks to these multivariate statistical approaches.

First, one could argue that it is usually hard to interpret the obtained linear combination

of indicators as an index of human well-being (Srinivasan 1994). Nardo et al. (2005)

point out that correlations do not necessarily represent the real in�uence of the indicators

on well-being. Principal components analysis will assign lower weights to dimensions

that are poorly correlated, while one could argue that a multidimensional approach is

called upon precisely because important dimensions of well-being are not strongly related

(Somarriba and Pena 2009). Additionally, the derivation of weights through principal

component or explanatory models is not straightforward and lacks transparency, which

makes this technique less attractive as a method to inform policy makers (de Kruijk and

Rutten 2007). Most crucially, statistical approaches can lead to counter-intuitive weights.

For instance, in the construction of the Environmental Sustainability Index, the principal

component method was found to assign negative weights to some valuable dimensions

(World Economic Forum 2001, p. 23). Finally, Brandolini implicitly refers to Hume�s

guillotine when he warns that �we should be cautious in entrusting a mathematical

algorithm with a fundamentally normative task�(Brandolini 2007, p.10).

Approach 3. Most favorable weights

When applying the same weighting scheme to all individuals, some of them might

feel that the evaluation of their well-being is submitted to someone else�s perspective on

what well-being exactly is. This critique of paternalism motivated an approach in which

all individuals get the �bene�t of the doubt�by selecting, for each individual, the most

favorable weighting scheme. This method is a particular case of the data envelope analysis

and has originally been proposed for evaluating macro-economic performance (Melyn

and Moesen 1991). Recently, it has been used in the construction of well-being indices

(Mahlberg and Obersteiner 2001, Despotis 2005a, Despotis 2005b) and of deprivation

(Zaim, Fare, and Grosskopf 2001). Cherchye et al. provide an overview (2007). The

weights are individual-speci�c and endogenously determined such that they maximize

the obtained well-being of the individual.13 The highest relative weights are given to

those dimensions on which the individual performs best. To avoid that all the weight is

given to one dimension (the best dimension of the individual), extra constraints can be

imposed to the weights specifying lower bounds.

Drawbacks of this approach are the following: First, since every individual has her

13 In the case that � equals one, this problem reduces to linear programming problem. Cherchye et
al. (2008) provide technical details. For � equal to one (the multiplicative case) the same methodol-
ogy can be applied after a logarithmic transformation of the data (Cherchye, Lovell, Moesen, and Van
Puyenbroeck 2007, footnote 11). In a recent paper, Zhou et al. (2010) compute most favorable weights
for a multiplicative well-being index.
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own weighting scheme, the comparison of the well-being levels across individuals is not

straightforward.14 Second, the obtained results depend on the exact formulation of the

constraints chosen by the analyst (such as the lower bounds on the weights), which makes

the procedure less transparent and, again, makes it susceptible to the initial critique of

paternalism. Finally, and most importantly, there is no guarantee that the most favorable

weights lead to reasonable trade-o¤s between the dimensions. There seems to be no a

priori reason why a certain dimension on which the individual performs relatively well

should have a larger impact on total well-being, because the individual performs well on

that dimension. This dimension might be the easiest for the individual to achieve, but

not necessarily the one she most values.

4.2 Normative weights

Approach 4. Equal or arbitrary weights

As it is clear from Table 3, the most commonly used approach for weighting in

multidimensional indices of well-being is equal or arbitrary weighting. Equal weighting

has often been defended by its simplicity or from the recognition that all indicators

are equally important15 or from an agnostic viewpoint. As an example of the latter

argument, Mayer and Jencks defend equal weighting by remarking that: �ideally we

would have liked to weight ten hardships according to their relative importance in the

eyes of legislators and the general public, but we have no reliable basis for doing this�

(Mayer and Jencks 1989, p. 96).

A primal example of equal weighting is the HDI. It is argued that the main motiva-

tion for using equal weighting is to treat the three dimensions equally, because all three

dimensions are deemed equally important. Yet, Ravallion (1997) looks at the implied

marginal rates of substitution in the HDI and �nds that: �The HDI�s implicit monetary

valuation of an extra year of life rises from a remarkably low level in poor countries to a

very high level in rich ones. In terms of both absolute dollar values and the rate of GDP

growth needed to make up for lower longevity, the construction of the HDI assumes that

life is far less valuable in poor countries than in rich ones; indeed, it would be nearly

impossible for a rich country to make up for even one year less of life on average through

economic growth, but relatively easy for a poor country�. He concludes: �The value

judgements underlying these trade-o¤s built into the HDI are not made explicit, and

they are questionable.�(Ravallion 1997, p. 633).

Weights can also be set in an arbitrary, but unequal way. Researchers or policy

makers may decide to give more weight to dimensions that are deemed to be more

14 Despotis (2005b) proposes a way of using the individual most favorable weights to construct a
common weighting structure. This is done by minimizing the distance between the individual (country)-
speci�c weight and the global weights.
15 Strictly speaking, equal weighting assigns 1=m weight to all m dimensions included in the well-being

index and zero weight to all dimensions of well-being not included.
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important. An example is the educational index used as subcomponent of the HDI,

giving 2/3 weight to the literacy rate and 1/3 to the combined gross enrolment rate.

The crucial question becomes how to identify the relative importance of the di¤erent

dimensions. Fleurbaey states: �One can of course invoke the ethical preferences of the

observer and ask her, for instance, how she trades the suicide rate o¤ against the literacy

rate, but there is little philosophical or economic theory that gives us clues about how

to form such preferences.�(Fleurbaey 2009, p. 1055).

Despite its popularity, equal weighting is far from uncontroversial. Chowdhury and

Squire refer to equal weighting as �obviously convenient but also universally considered

to be wrong.� (Chowdhury and Squire 2006, p. 762). As shown in the previous section,

there is no escape from the fact that the weights re�ect an important aspect of the trade-

o¤s between the dimensions, so that agnosticism cannot be achieved. Such as any other

weighting scheme, the equal weighting scheme implies, in interplay with choices about

the transformation and substitutability, speci�c trade-o¤s between the dimensions, that

can and should be made explicit, and might be considered reasonable or not.

Approach 5. Expert opinion weights

To avoid the arbitrariness of following the opinions of only one researcher or policy

maker on the appropriate weights, one can consult opinions of several experts or informed

persons. The assumption is that consultations with a group of experts can provide �a

more systematic representation of the diversity of expert judgement that is typically

provided in every experts meeting. ... [and] ... a clear indication of the nature and the

extent of agreement within the scienti�c community�(Mascherini and Hoskins 2008, p.

4).

There are two typical methods to elicit views from experts. The �rst is the Budget

Allocation technique. Experts are asked to distribute a budget of points to a number

of dimensions, paying more for those dimensions whose importance they want to stress.

Mascherini and Hoskins (2008) question 27 experts from various �elds (sociologists, po-

litical scientists, policy makers and educationalists) on the importance of the dimensions

to construct the Active Citizen Composite Indicator, put forward by the European Com-

mission. The results from the questionnaires show the di¤erent views on the importance

of each dimension of the indicator. The �nal weights were obtained computing the me-

dian of the distribution of responses (standardized to sum to 100). Another example is

brought by Moldan and Billharz (1997) who report a case study in which 400 German

experts from very di¤erent social backgrounds were asked to allocate a budget to a set

of environmental indicators related to air pollution, leading to very consistent results.

A related approach is used by Chowdury and Squire (2006), who use electronic sur-

veys to elicit weighting schemes from the �expert community�, which is understood as

development researchers throughout the world. The authors ask participants to weight
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each component of the HDI on a scale from zero to ten. Interestingly enough, they �nd

that the average weighting scheme does not statistically di¤er from the present equal

weighting scheme used in the index.

The second method is the Analytic Hierarchy Process. This method has been pro-

posed by Saaty (1987) and originates from multi-attribute decision making. All members

of the representative group are asked to compare pairs of dimensions by asking the ques-

tion: �Which of the two is more important? �and by how much?�. The strength of the

preference is expressed on a semantic scale. These comparisons result in a comparison

matrix from which the relative weights can be calculated using an eigenvector technique

(see Nardo et al. (2005) and the references therein for a detailed treatment).

The main source of concern with the expert opinion weights relates to the selection

of the experts. The selection may be biased �some groups being under-represented �or

simply uninformed, resulting in a skewed weighting scheme. A second concern is that,

even when the selection is bias-free, the expert opinion weights may be unrepresentative

for the total population under analysis. In that case, the approach leads to some sort of

paternalism since they rely on imposing some people�s ideas on the importance of each

dimension to other individuals.

Approach 6. Price based weights

In the previous section, we showed that the weights are an important constitutive

element of the implied marginal rates of substitution between the dimensions of well-

being. From this insight, appropriate weights can be derived once the marginal rates of

substitution are known and some assumptions are made on the transformation functions

and degree of substitutability. For some commonly used dimensions of well-being, such as

health and education, speci�c studies have computed the marginal rates of substitution

with income, hence, their implicit prices. For instance, Murphy and Topel (2006) survey

the literature on the �value of health and longevity�and a long tradition in economics

of education, pioneered by Psacharopoulos, estimates the monetary returns to schooling

(Card 1999).

Although such a price-based approach has been suggested by Srinivasan (1994),

it seems not to be very popular in the literature on multidimensional well-being in-

dices. Notable exceptions are Becker et al. (2005) using the �value of life�literature to

calibrate their full-income concept, and Fleurbaey and Gaulier (2009) who extend the

approach further by incorporating dimensions such as risk of unemployment, healthy

life expectancy, and household demography. However, Foster and Sen (1997) argue that

even if implicit prices can be obtained, they are in general �inappropriate for well-being

comparisons, a task for which they are not constructed.�(Foster and Sen 1997).
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4.3 Hybrid weights

Approach 7. Stated preference weights

Instead of imposing trade-o¤s chosen by a set of experts, stated preference weights

are based directly on the opinions of (a representative group of) individuals in the society.

In that sense it is both a data-driven approach and one that depends on the valuation

of the individuals themselves.

Survey-based approaches to weighting dimensions are relatively new to economists,

but have a long pedigree in the sociological literature on poverty and deprivation. Mack

and Lansley (1985) propose a �direct consensual de�nition of poverty�in terms of �an en-

forced lack of socially perceived necessities�. To identify the socially perceived necessities,

respondents were asked to list the consumption items that they thought all adults should

be able to a¤ord.16 According to Mack and Lansley an item supported by at least half

of the society constitutes a socially perceived necessity. Halleröd (1995, 1996) uses the

proportion of the population that regards an item as a necessity to obtain the respective

weight for the construction of what he labelled the �proportional deprivation index�. He

stresses that the weight assigned to each consumption item is not connected to a subjec-

tive evaluation of a particular individual or household but to the average evaluation in

the society (Halleröd 1996, p. 150).

Only recently are similar approaches being used by economists in multidimensional

analyses of poverty. De Kruijk and Rutten (2007) use the Maldivean household survey in

which (randomly sampled) respondents are asked to rank dimensions according to their

relative importance in determining the overall standard of living. For each individual,

the weight for a dimension is computed as a function of the total number of dimensions

and the speci�c ranking of that dimension. Finally, the paper uses the average weight

across individuals to compute the individual speci�c �human vulnerability index�. A

second series of examples of stated preference weights are based on European data sets.

The annually collected EU-SILC data set contains various monetary and non-monetary

indicators of poverty and deprivation (such as monetary resources, possession of durables,

and characteristics of housing). Interestingly, the special 2007 Eurobarometer survey

on the perception of poverty and social exclusion asked respondents to evaluate the

necessity of the same set of indicators. Guio et al. (2009) compare multivariate poverty

indices based on various weighting schemes, including stated preference weights. These

weights are obtained as the proportion of respondents that consider an item (absolutely)

necessary. The authors �nd a limited impact of alternative weighting schemes on the

ranking of countries. A similar approach has been followed by Bossert et al. (2009) using

16 One may be concerned that respondents do not take a su¢ ciently �publicly-oriented�point of view
when considering minimal standards of living, but rather that they are in�uenced by their own posses-
sions. Using a data set for Belgium, Van den Bosch (1998) studies the relation between the individual
possessions and perceptions of necessity and �nds that respondents can reasonably well distinguish be-
tween what they themselves have and what should be considered a necessity for others.
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a slightly di¤erent list of items.

By collecting additional information on the individual valuations of the dimensions,

stated preference weights avoid Hume�s guillotine. Unfortunately, in most data sets ques-

tions to derive individual valuations are not available, limiting the extent of application

of this approach. Yet, as these data become more widely available, one can imagine that

stated-preference weights become a method of choice for many.

Approach 8. Hedonic weights

The idea of this approach is to retrieve information about the implicit valuation

of well-being by the individual through information about her self-reported happiness

or life satisfaction. Schokkaert (2007), for instance, proposes to rely on the emerging

measures and data sets on self-reported life satisfaction. The weights can be derived

from a (usually linear) regression of life satisfaction on a set of variables representing the

di¤erent dimensions of well-being (see also, Nardo et al. (2005) for a similar approach).

If Y i is a measure of life satisfaction of individual i, the weights can be obtained from

the estimated coe¢ cients of �1; : : : ; �m from the following regression model:

Y i = �1I1(x
i
1) + : : :+ �mIm(x

i
m) + "

i; (4)

where the error term "i captures idiosyncratic individual factors that may in�uence the

individual valuation of life satisfaction. Schokkaert (2007) argues that these should be ig-

nored in the computation of individual-speci�c valuations. He writes �On the one hand,

the robust statistical relationship between functionings and life satisfaction may provide

useful information on the relative weights to be given to the various dimensions in the

calculation of individual living standards. On the other hand, from a non-welfarist point

of view we do not want idiosyncratic individual factors to wipe out the e¤ects of condi-

tions of material deprivation, linked, for example, to unemployment or job satisfaction�

(Schokkaert 2007, p.423). This leads to the following measure of well-being I :

I(x) = �1I1(x1) + : : :+ �mIm(xm): (5)

This measure is similar to the one described by equation (2) and assumes the degree

of substitutability, �, to be equal to 1: Regression techniques allow sophistications of

the above regression model (4). First, the results can be controlled or cleaned for some

variables that a¤ect the subjective satisfaction levels, but that should not a¤ect the

computed well-being �religious beliefs, for instance. Second, one can take into account

the ordinal nature of the self-reported life satisfaction by using a multinomial model,

instead of a standard linear model (see, Ferrer-i-Carbonell and Frijters (2004)). Third,

one can correct for individual traits when working on a panel data set. Finally, it might

be interesting to allow for heterogeneity in weights by including interaction terms with

demographic variables. Indeed, it has been argued before that the weights constitute
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value judgements about the good life and it is widely documented that there is a much

inter-personal variation in these value judgements. Examples of these proposals are by

Fleurbaey et al. (2009) who investigate Russian well-being and by Schokkaert et al.

(2009) who look at the measurement of job quality.

In general, regression based weights have the drawback that they need an appropri-

ate variable Y i, which might not always be available. Furthermore, when the included

dimensions of well-being are highly correlated, the estimated coe¢ cients of �j will be

estimated in an imprecise way. The standard errors might be too large, which is prob-

lematic if the researcher chooses whether or not to include the dimension, depending on

its signi�cance. In addition, multicollinearity might hamper the interpretation of esti-

mated coe¢ cients as relative importance of the dimensions to overall well-being, as the

estimates do not allow for the disentanglement of the e¤ect of an explanatory variable,

independent of the others to which this is related.17 Finally, one has to make the di¢ -

cult (normative) decision about which variables to treat as dimensions of well-being and

which as exogenous control variables.

5 Beyond a unique weighting scheme

So far, we looked at approaches that evaluate the well-being of an individual or country

by a unique well-being index I(:) that is speci�ed by expression (1) for a speci�c set of

parameters: These approaches have the advantage that they lead to a complete ordering

of the achievement vectors, in other words, that all possible achievement vectors can be

ordered. Yet, it requires agreement on the functional form and a unique set of parameters,

in particular on the most appropriate weights. Such an agreement might be hard to reach

and not even necessary (Sen 2009). Therefore, we look at two alternative approaches

leading to incomplete orderings of the achievement vectors.

The robustness analysis approach allows for some degree of agnosticism on the

weights, and looks at speci�c ranges of weights for which there is unanimity in results

over the class of well-being indices obtained by expression (1). Nonetheless, this agnos-

ticism comes at a price: an approach based on ranges of weights, leads to incomplete

orderings of the achievement vectors. How incomplete the ordering becomes, or how

many achievement vectors will become incomparable, depends on the allowed width of

the ranges and the correlation between the achievements of the individuals across the

dimensions. Foster et al. (2009) show that the stronger the correlation between the

dimensions, the less important the exact speci�cation of the weights becomes to rank

all achievement vectors. The authors propose a test to set weights that rank (a group

of) countries in a robust way. Decancq and Ooghe (forthcoming) propose a normative

framework to carry out sensitivity analyses for all possible weighting schemes and, thus,

17 On the other hand, multicollinearity does not bias the results and, in particular, the reliability of
the prediction of overall well-being for each individual.
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identify the range of weighting schemes that leads to robust results. Finally, a report

from Statistics Sweden (2004) compares the di¤erent rankings of countries obtained us-

ing a large set of randomly chosen weighting schemes. The results are then presented as

proportions of weighting schemes by which a country has been ranked �rst, second, and

so on.

Dominance analysis represents a second approach. This alternative goes one step

further away from uniqueness and assumes that it is not only impossible to reach an

agreement on the weighting scheme, but also on the functional form used to aggregate

the dimensions. The main idea is that, at most, we can reach a consensus on a very

minimal set of properties, based on the (partial) derivatives of the well-being index.

Most often this leads to incomplete orderings of the achievement vectors. This area was

pioneered by Atkinson and Bourguignon (1982), then extended by Muller and Trannoy

(2004) for comparisons of three-dimensional well-being distributions and by Duclos et al.

(2006) for multidimensional poverty comparisons.

Although it is clear that these two alternative approaches can never answer the

question on how to select the most appropriate unique weighting scheme, they might give

an idea how important the choice of the weighting scheme is for the obtained results and

how much room there is for agnosticism, concerning the weights. In general, some type of

sensitivity analysis for alternative weighting schemes can be very helpful in determining

how robust the well-being index and the implied ordering of the achievement vectors is

for alternative choices.

6 Conclusion

In this paper, we surveyed di¤erent approaches for setting weights in multidimensional

indices. We provided a general framework where most methods �t in. This framework

allowed us to understand the meaning of weights as crucial factors determining the

trade-o¤ between dimensions. Dimension-weights are, however, not the only component

determining this trade-o¤. The form of the transformation of the original variables into

commensurable units and the parameter of substitution between dimensions also play

an important role. However, these components are more often than not ignored in the

literature.

We reviewed eight approaches used to set dimension weights, highlighting their

advantages and drawbacks. Thereby we distinguished three categories of approaches:

data-driven, normative and hybrid approaches. These approaches use information which

is very di¤erent in nature and may lead to quite di¤erent weighting schemes. Ultimately,

the de�nite test for any weighting scheme should be in terms of its reasonability in terms

of implied trade-o¤s between the dimensions. As long as there is no widely accepted

theoretical framework on how to set these trade-o¤s, the researcher has no choice than to

rely on her common sense and to be very cautious in interpreting the obtained orderings of
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the achievement vectors. In all cases, robustness tests and a sensitivity analysis should

be called upon to determine whether results are solely driven by the speci�c value of

weights selected.
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