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Abstract 
 
In this paper, a new optimization-based approach to constructing a poverty index is considered. From a gen- 
eral perspective, first and second order conditions based on a general poverty intensity function are derived. 
Then using specific intensity functions defined by [1,3] respectively, we specify related necessary and suffi- 
cient conditions and the underlying poverty indices. An extension based on a large class of intensity function 
is also investigated. 
 
Keywords: A General Poverty Index, Necessary and Sufficient Conditions, Other Poverty Indices, Poverty 

Intensity Functions 

1. Introduction 
 

How poverty is measured is a central topic in economic 
and policy analyses. This paper contributes to the litera- 
ture on this topic by providing methods for measuring 
poverty in a static environment. In particular, one can 
define a general poverty index and show that the existing 
ones are some special cases of a more general index. An 
extension is also proposed.  

The remainder of the paper is organized as follows: a 
general approach to constructing a poverty index is con- 
sidered in Section 2. In particular; necessary as well as 
sufficient conditions to determine the number of poor 
persons are derived. In Section 3 based on specific inten- 
sity functions, conditions to determine the number of poor 
persons are specified. In Section 4, an extension based on 
a more general poverty intensity function is proposed. 
Finally, some concluding remarks are presented in Sec- 
tion 5. 

 
2. A General Approach to Construct A 

Poverty Index 
 
2.1. The Problem 

 
In general poverty issue can be seen as an optimization 
problem of the so called average intensity poverty func-
tion defined as . Specifically, the prob-
lem is to minimize a constrained program, 
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where r  is a given strictly positive value which 
represents the level richness of the  individuals and 

i  is the income of individual . The above minimiza-
tion program is also equivalent to, 
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where  represents the Lagrangian and   the Lagrange 
multipliers. Equation (2) can be solved to determine the 
number of poor persons, . Q

 
2.2. Solution 

 
To solve the above minimization program, first and sec- 
ond order conditions are required.  

Theorem 1 Necessary Condition 
A necessary condition to get a critical point to problem 

(1) or (2) is that, 
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The system of equations is 
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Theorem 2 Sufficient Condition 
Let  and  g  be two functions of class  where 
 is the poverty intensity function and  
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Assume that , then, if    0g A 
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i.e., if all determinants of the bordered principal minors 
 iM A  are negative, then   has a strict minimum 

subject to the constraint A  g Y 0 . 
Proof: (A general proof is given in Proposition 3) 
Since one is dealing with a constrained optimization 

problem, one can consider the matrix of bordered prin-
cipal minors  iM A  of A which is defined as, 
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One can then deduce the following proposition: 
Proposition 3  
Under the assumptions of Theorem 2, if 
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By continuity of , there exists a neighborhood 
 such that: 
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