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Job announcement 
• A postdoctoral appointment is offered for a social scientist with excellent analytical and 

writing skills that has recently completed his/her PhD or will complete in Spring 2017. 
The candidate will join the project “Equalizing or disequalizing? Opposing socio-
demographic determinants of the spatial distribution of welfare”, funded by the 
European Research Council as a Starting Grant to Dr. Iñaki Permanyer and hosted by the 
Center for Demographic Studies (CED) in Barcelona. 

 

• Aspiring candidates should be highly motivated and have a solid background in 
Demography and/or Economics. Researchers interested in Sociology of Stratification, 
Global Inequality and Poverty or related fields are encouraged to apply. Preference will 
be given to candidates with strong quantitative and writing skills. The candidate will be 
invited to develop his/her own research agenda within the broad scope of the project’s 
goals. 

 

•  The selected candidate should join the project in 2017, preferably before summer. We 
offer a 2 years contract. The salary will be commensurate with experience and in line 
with the standard postdoctoral positions in the Spanish research system. There are no 
teaching obligations involved. 



Motivation 

• Well being is multidimensional (e.g. standard 
of living, education, health,…). 

• Market prices are imperfect or non-existent 
for some of its dimensions. 

• Increasing popularity 

– Stiglitz-Sen-Fitoussi report 

– UN’s Multidimensional Poverty Index 

– EU AROPE index. 



Uni-dimensional poverty 

• Following Sen (1976) 

 

1. Well-being measurement: “Poverty of what?” 

 

2. Identification of the poor 

 

3. Aggregation 



Well-being measurement: “Poverty of what?” 

• Utility  

– Problems with adaptive preferences 

• Capabilities 

– Attempt to go beyond “opulence approach”. 

• Income/Consumption 

– The standard and most widely used approach in 
empirical research. 

• … 

 



Identification of the poor 

• Absolute thresholds 

– Minimum / basic needs approach 

• Relative thresholds 

– Reference group 

• Weakly relative thresholds (Ravallion and 
Chen). 

 



Aggregation 

• Huge literature on poverty measures 

• Foster-Greer-Thorbecke (FGT): the most 
popular family of indices 
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 When α=0  Headcount ratio (H) 

 When α=1  Poverty gap index 

 When α=2  Inequality sensitive 



Poverty orderings 

• Poverty orderings require unanimous poverty 
rankings for a class of poverty measures or a 
set of poverty lines. 

• The need to consider multiple poverty 
measures and multiple poverty lines arises 
inevitably from the arbitrariness inherent in 
poverty comparisons. 

• The approach aims at comparing distribution 
pairs, but not at quantifying the extent of 
poverty. 

 



Multidimensional poverty (I) 

• Individual’s well-being is conceptualized taking 
several attributes at the same time. Grounded 
in Sen’s Capability Approach. 

• Functionings vs Capabilities 

 



Multidimensional poverty (II) 

• Lots of additional implementation problems 

– List of functionings to be included 

– Measurement scales and commensurability 

– Data availability 

– Identification of the poor 

– Aggregation 

• Combining several dimensions at the same time 

• Weights 

• Relationship between pairs of different variables 



Structure of the presentation 

• Introduction ✓ 

• Multidimensional poverty indices 

– Identification 

– Aggregation  

• Empirical evidence 

• Conclusions 

 



Identification of the poor 



Identification of the poor 

• Essential for the success of any poverty 
eradication program. 

• Relatively simple in the single dimensional 
case (draw a poverty line…). 

• Unsatisfactorily addressed in the 
multidimensional (MD) case. 



Existing approaches in the MD case 

Indicator dashboard 

Separate 
distributions 



Indicator dashboard 



Indicator dashboard 

Ignores joint distribution, fails to identify the multiply deprived. 



Existing approaches in the MD case 

Poverty frontier 
(work in the 
achievements space) Indicator dashboard 

Multiple Deprivations 
(work in the 
deprivations space) 

Counting approaches 
Union approach 
Intersection approach 
Intermediate approach 

Joint 
distribution 

Separate 
distributions 



Joint distribution: Who is poor? 

z1 

z2 

X1 

X2 



Poverty Frontier 

z1 

z2 

X1 

X2 Define an individuals’ composite 
well-being index f(x,y). The set of 
poor individuals is defined as 

 {(x,y)|f(x,y)≤z}. 

f(x,y)=z 



Poverty frontier 

• Reduces the multidimensional measure to a 
single-dimensional one. 

• One can pull out of poverty individuals by 
increasing some non-deprived attributes, 
while keeping fixed the ones in which they are 
deprived.  



Poverty Frontier 

z1 

z2 

X1 

X2 Define an individuals’ composite 
well-being index f(x,y). The set of 
poor individuals is defined as 

 {(x,y)|f(x,y)≤z}. 

f(x,y)=z 

A 

B 



Counting approaches: Union 

z1 

z2 

X1 

X2 



Counting approaches: Intersection 

z1 

z2 

X1 

X2 



• Assume there are d dimensions, each of which 
with the corresponding poverty threshold zj. 
We can count the number of dimensions in 
which an individual ‘i’ is deprived (ci). 

• The counting approach fixes a number k 
(1≤k≤d) and an individual ‘i’ is labeled as 
‘poor’ whenever ci ≥k. 
– If k=1: Union approach 

– If k=d: Intersection approach 

General counting approach 



Counting approach 
• State-of-the-art methodology in 

multidimensional poverty measurement. 



Oxford University Press 2015 



Counting approach 
• State-of-the-art methodology in 

multidimensional poverty measurement. 

• Deprivations are stacked together no matter 
how as long as their (weighted) sum adds up 
to a certain threshold (k). 

• For instance: If d=4 ({A,B,C,D}),k=2 and equal 
weights apply, anyone deprived in any two 
dimensions is “poor”:  

{AB, AC, AD, BC, BD, CD} 



Counting approach 
• The counting approach fails to take into consideration 

the nature of the variables one is dealing with.  

• It is related to the Non-Preference Based axiomatic 
literature on freedom (Pattanaik and Xu 1990). 

• It ignores eventual relationships and interactions 
between different groups of variables 
(complementarity / substitutability issues). 



Axiomatic characterization 



Notation and definitions 

• N: Set of individuals |N|=n. 

• D: Set of dimensions |D|=d. 

• For each individual i we consider her 
achievement vector 

yi=(yi1,…,yid) 

 (where yijϵIj) and a vector of poverty 
thresholds z=(z1,…,zd). 

 

 

 



Identification functions 

 

ζ(yi,z)=1 if person i is poor and 0 otherwise 

  Let Xd:={0,1}d. We decompose ζ as ζ = ρ○w 

 

 

(within dimensions identification function) 
 

 

 

(between dimensions identification function) 
 



Set of deprivation profiles: Xd={0,1}d  

 

Set of poor profiles 

 

 

Set of non-poor profiles 

Notation and definitions 



Examples of sets of poor and non-poor profiles 

 

 

 

 

 

 Sets of poor and non-poor profiles according 
to the counting approach (‘Alkire-Foster 
approach’). 



A partial order in Xd  

• The elements in the set of deprivation profiles 
can be partially ordered by vector dominance: 

 For any x,yϵXd, x≤y if and only if xi≤yi for all i. 

• Let Z be any subset of Xd.  

The set of least deprived elements of Z is: 

 

The up-set of Z is: 
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An identification function 

Pρ 

Rρ 
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The up-set of Z 
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The up-set of Z 
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Axiomatic characterization of ρ (1) 



Axiomatic characterization of ρ (1) 



Another identification function 
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Another identification function 
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Another identification function 
0000 

1000 0100 0010 0001 

1111 

1110 1101 1011 0111 

1100 1010 1001 0110 0101 0011 

ℒ(Pρ) 

ℒ(Pρ) can be seen as the analogue of 
the “poverty line” to the 

multidimensional context. 



Axiomatic characterization of ρ (2) 



Axiomatic characterization of ρ (3) 

• Theorem 1: Let Sd⊆Ωd. One has that the 
different 𝜌 ∈ Sd satisfy MON, COM and NTR if 
and only if Sd  is the set of weighted counting 
identification functions. In addition, if one 
further imposes ANO, then Sd  is the set of 
unweighted counting identification functions.  



Main Result 

• When d≥4, the set of identification functions 
generated by the counting approach is strictly 
included within the set of ‘Consistent-identification 
functions’. 

MON, NTR, COM 
(Counting) 

MON, NTR 



What’s out there? 



 



 



An illustrative example 

Domain 1 
“Capacity to make a 

living” 

Domain 2 
“Health” 

MPI 

V1 
Income 

V2 
Education 

V3 
Self-assessed 

health 

V4 
Health 

Insurance 



A new ‘set of poor profiles’ (I) 
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A new ‘set of poor profiles’ (I) 
0000 

1000 0100 0010 0001 

1111 

1110 1101 1011 0111 

1100 1010 1001 0110 0101 0011 

There exists no weighting scheme  
(w1, w2, w3, w4) and no poverty threshold k 

generating this set of poor profiles  
via the counting approach 



A new ‘set of poor profiles’ (II) 



A new ‘set of poor profiles’ (II) 

There exists no weighting scheme  
(w1, w2, w3, w4) and no poverty threshold k 

generating this set of poor profiles  
via the counting approach 



Aggregation 



Aggregation: the AF approach 

• Let gij be the poverty gap for individual i in 
attribute j. 

• Generalization of the FGT index to the 
multidimensional context. 

𝑀𝛼 = 𝜇(𝑔
𝛼 𝑘 ) 

– M0 (adjusted headcount ratio) 
– M1 (adjusted poverty gap) 

– M2 (adjusted FGT measure) 

• Flexible identification methods. 
• Can be used with ordinal data (M0). 

 



Aggregation 

 



Aggregation 

 

All pairs of attributes are either 
complements or substitutes 



Association between variables 

• Should poverty increase or decrease under a 
correlation increasing switch? 

 

 

 

 

 

  

A1 

X1 

X2 

A2 B1 

B2 



Association between variables 

• Should poverty increase or decrease under a 
correlation increasing switch? 

 

 

 

 

 

• It depends on whether they are complements or 
substitutes. Yet, with current approaches all pairs of 
attributes are either complements or substitutes! 

A1 

X1 

X2 

A2 B1 

B2 



Focus axioms 
• Strong focus: Poverty levels are unaffected by 

increases in any non-deprived attribute.  

• Weak focus: Poverty levels are unaffected by 
increases in any attribute among the non-poor. 

Strong Focus: 
P(A)=P(B) 
 
Weak Focus: 
P(B)<P(A) 
P(B)=P(C) 



• Currently, virtually all multidimensional poverty 
measures satisfy the (overly restrictive) Strong Focus 
axiom. 

• An exception (Permanyer 2014) 

 

 

 

 

 

 

• This allows non-trivial compensations between 
deprived and non-deprived attributes. 

 

 



Does it make 
a difference? 



Weighting dimensions 

 
• Weights determine contribution of attributes to well-

being and their degree of substitution. 
• Equal weighting: lack of information about 

“consensus” view. 
• Users’ own choice. 
• Market prices: non-existing or distorted by market 

imperfections and externalities, inappropriate for well-
being comparisons. 

• Consultations, with experts or public, or survey 
responses.  

• Data-based weighting: Frequency-based approaches 
(weight inversely proportional to share of deprived 
people) or multivariate statistical techniques. 
 



• Different weighting structures reflect different 
views: normative exercise. 

• In case of uncertainty, use a range of weights. 
Example for k=3 dimensions. 

 



Decomposability 

• Useful to know the contribution of each 
dimension to overall poverty. 

• Limits the criticism against composite index 
approaches. 

• Decomposability is at odds with non-trivial 
dependency structures. 



Empirical evidence 



Human Development Report 2010 



Empirical Example: UNDP’s MPI 

Domain 1 
“Health” 

Domain 3 
“Standard of living” 

MPI 

V1 
Child 

Mortality 

V2 
Adult 

Nutrition 

Domain 2 
“Education” 

V3 
Years of 

schooling 

V4 
Child 

School Att 

V5: Electricity 
V6: Improved Sanitation 
V7: Improved Drinking Water 
V8: Flooring 
V9: Cooking Fuel 
V10: Assets ownership 



Dimensions and deprivations 
Dimensions of poverty Indicator Deprived if… Weight 

Education 
Years of Schooling 

No household member has completed five 

years of schooling. 
1/6 

Child School Attendance  
Any school aged child is not attending 

school up to class 8. 
1/6 

Health 

Child Mortality  Any child has died in the family. 1/6 

Nutrition 
Any adult for whom there is nutritional 

information is malnourished. 
1/6 

Living Standard 

Electricity  The household has no electricity. 1/18 

Improved Sanitation 

The household’s sanitation facility is not 

improved (according to MDG guidelines), 

or it is improved but shared with other 

households. 

1/18 

Improved Drinking Water 

The household does not have access to 

improved drinking water (according to 

MDG guidelines) or safe drinking water is 

more than a 30-minute walk from home, 

roundtrip. 

1/18 

Flooring 
The household has a dirt, sand or dung 

floor. 
1/18 

Cooking Fuel 
The household cooks with dung, wood or 

charcoal. 
1/18 

Assets ownership 

The household does not own more than 

one radio, TV, telephone, bike, motorbike 

or refrigerator and does not own a car or 

truck. 

1/18 



Results (I) 



Results (II) 



AROPE (1) 

• Composite index of ‘risk-of-poverty-and-
social-exclusion’ in European countries. 

• Three components 
– Income poverty (below 60% Median) 

– Low work intensity (work less than 20% of total 
potential) 

– Material deprivation (not able to afford 4 out of 9 
basic items). 

• Union approach 
 





AROPE across European countries 
(Year 2014) 
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AROPE (2) 

• Poor theoretical grounding 

• Mixes relative measures (60% of the median) 
with absolute ones (deprived in 4 out of 9 
items). 

• Union approach might lead to an 
overestimation of poverty levels. 



Summary 

• MDP measures offer a more complete / comprehensive 
perspective of well-being deprivation. 

• Yet, haunted by many technical problems 

– Choice of relevant dimensions? 

– Data availability 

– Identification method? 

– Aggregation method?  

– Preferences are typically not taken into account 
(Decancq, Fleurbaey & Maniquet 2015 is an 
exception). 

– Critics to the approach (e.g. Ravallion): ad hoc 
aggregation and unexplained tradeoffs between 
domains. 
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Future challanges 

• Trade-offs variability across dimension 
pairs. 

• Current methods assume constant 
elasticity of substitution among all 
dimension pairs. 

• Crucial implications for poverty 
eradication programs. 

 

 

 

 


