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This technical note concerns the assessment and the decomposition of poverty when a 

multidimensional indicator of wellbeing indicator at the household level is defined by a 
composite index such as the one proposed by Asselin (2002). It is assumed that this indicator 
is in real term. If one notes by the contribution of a primary indicator k  of wellbeing to the 
wellbeing composite index (WCI), the WCI for household  can be defined by what follows: 
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Recall here that this composite index can be negative. We suppose that the true 
wellbeing felt by household i  is the difference between the contribution of indicator k to the 
WCI, noted by , and the minimum level of .  For example, if i,ks ks kmin(s ) 0.5= −  
and , the indicator of wellbeing for the component k  and for household i  equals 
0.4.  This minimum value can be determined in a number of ways, some of which may 
depend on the available sample and can therefore imply sampling errors.   
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Computing the FGT indices with a composite index 
For the un-normalised FGT indices, translating the composite indicator and the poverty line 

by   does not affect the FGT index. k
k
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Example1: Let the composite index for household :i iy 0.2= − .  Let the poverty line equal to -
0.1. One can easily check that the contribution of household  to the un-normalised FGT 
index is not affected by the translation of composite indicator by a constant equal to 1, such 
that: 

i

•  Without translation: the contribution of household  : i i(z y ) / N+− =(-0.1- -0.2)=0.1/N 
•  With the  translation: the contribution of household i : i(tz ty ) / N+−  (0.9- 0.8)=0.1/N 

 
Thus, even if we do not have a consensus on the minimum level of the composite indicator, 
the un-normalized FGT index is unaffected by the translation.  
 
1. Poverty dominance and negative incomes. 
Since the translation does not affect the NN_FGT index, one can continue to use the NN_FGT 
curves to check the dominance.  
 
2. Decomposing FGT index by components (Shapley approach)  
The main aim of this decomposition is to estimate the contribution or the power of each 
component to reduce poverty. 
Recommended references for the Shapley approach: 

• Shorrocks, A.F. (1999), "Decomposition procedures for distributional analysis: A unified 
framework based on the Shapley value", Mimeo. Department of Economics, University of Essex. 

• Araar Abdelkrim, (2003), The Shapley Value, SISERA TRAINING WORKSHOP ON POVERTY 
DYNAMICS, Kampala, Uganda 

 

http://www.komkon.org/~tacik/science/shapley.pdf
http://www.komkon.org/~tacik/science/shapley.pdf
http://132.203.59.36/PEP/Group/pmma-train/files/I-Shapley-Araar.pdf


With the use of the contribution of primary indicators to the WCI, it is necessary to perform a 
translation before performing the decomposition with DAD.  This translation should take the 
following form: 
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Example2: 
Assume that the total WCI for household i is iy 700= , and is the sum of two sources that are 
respectively . According the Shapley approach, the contribution of  in 
reducing total poverty is as follows: 

400B,300A == A

 
  (1.2) ( )i,A i i iC 0.5 P(y A B) P(y B) P(y A) P( )= = + − = + = + ∅

 
For NN_FGT index ( z 500, 1= α = )  
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Intuitively, the second source has a higher contribution than the first one since it is larger in 
size.  
 
Example3: 
Suppose that before the translation, income sources are respectively and 
that the poverty line is equal to zero. According to the Shapley approach, the contribution of 

 in reducing total poverty is as follows: 

100B,200A −=−=

A
 

( )i,A i i iC 0.5 P(y A B) P(y B) P(y A) P( )= = + − = + = + ∅  
  

iP(y A B)= + =0  
• when household has A=-200 relative to -500, the household has 300 
• when household has B= -100 relative to -500, the household has 400 
• In total, the household is in need of 700 units of wellbeing when combining the two 

dimensions A and B.  
)Ay(P i = =200 

• when the household has A= -200 relative to -500, the household has 300 
)By(P i = =100 

• when the household has A= -100 relative to -500, the household has 400 
P( )∅ =500  

• when the household does not have A nor B, it has -500 (the gap is:  0 - - 500) 
 
With this, one finds results identical to those of the first hypothetical example2:  
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One can note here that all of the above results are found without translation of the composite 
indicator. 



With DAD,  is directly replaced by zero.  With appropriate translations, DAD can 
produce the same results..  
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