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PLAN OF THE LECTURE

1) Review the most popular poverty measures:
Incidence, depth and severity of poverty
Sen’s poverty index
Watts index

2) Estimation Issues
(time permitting)

3) Summary and Recommendations
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POVERTY MEASURES
Basic ideas

o Poverty measures aggregate information.

o A poverty measure is a function of individual 
incomes x = (x1, …, xn) and the poverty line z: 
P: Rn → R+

o The literature on poverty measures is huge and 
technical in nature. It deals with the choice of the 
functional form of a suitable poverty index.

o In practice three indices have taken centre stage:
1) the headcount ratio
2) the poverty gap index
3) the poverty gap squared index
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THE HEADCOUNT RATIO
Definition

The headcount ratio is the proportion of the 
population that is classified as poor.

Let q denote the number of poor households, and 
N the total population.

The headcount ratio H is defined as:

( )
1

1 N

h
h

qH I x z
N N =

= = ≤∑
I(·) is an indicator 
function that is 1 if 
its argument is 
true, 0 otherwise.
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THE HEADCOUNT RATIO
CDF for Croatia, 2004
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THE HEADCOUNT RATIO
An Assessment

Easy to understand

Insensitive to:

1) the degree of poverty

Cut in half every poor’s income …H does not 
change!

2) the distribution of income among the poor

transfer from a poor person to a not-so-poor 
person (still poor after the transfer) … H does 
not change!
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THE POVERTY GAP INDEX
Definition

The PG index is defined as the average poverty 
gap in the population as a proportion of the poverty 
line (where the non-poor have zero gaps):

( )
1 1

1 11 1
qN

i i
i

i i

x xPG I x z
N z N z= =

⎛ ⎞ ⎛ ⎞= − ≤ = −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

∑ ∑
The poverty gap index (PG) accounts for the 
intensity (or depth) of poverty: how poor the poor 
are.

The contribution of the i-th individual to PG is larger 
the poorer she is, that is, the larger is her poverty 
gap (z - xi).
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THE POVERTY GAP INDEX
Interpretations

Suppose PG = 0.20

Interpretation 1: 
“On average, the poor have an expenditure 
shortfall of 20 percent of the poverty line”

Now suppose z = 1,500 € (poverty line).

Interpretation 2: 
The per capita cost of eliminating poverty
is equal to PG x z. In our example: 300 € ( = 
0.20 x 1,500).
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THE POVERTY GAP INDEX
Interpretations

1) The minimum cost of eliminating poverty is 
achieved when every poverty gap is filled up to z:

( ) ( )z

q

i
i zqxz μ−=−∑

=1

2) The maximum cost of eliminating poverty is when z 
is given to everyone (to be sure the none are poor):

PERFECT TARGETING

z N× NO TARGETING

3) The ratio of minimum to maximum cost equals PG.

PG is an indicator of the potential saving for 
eliminating poverty from targeting the poor.
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THE POVERTY GAP INDEX
Assessment

Advantages

1) reflects depth of poverty

2) it does not imply a discontinuity (“jump”) at the 
poverty line

Drawbacks

1) insensitive to distribution of income among the 
poor

α β γ δ H PG PG2

A 1 2 3 9 0.75

0.75

0.375 0.219

B 2 2 2 9 0.375 0.188

poverty line = 4
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THE POVERTY GAP SQUARED
Definition

The squared poverty gap index attributes 
more weight to the poorest among the poor:

( )
22

1 1

1 11 1
qN

i i
i

i i

x xPG I x z
N z N z= =

⎛ ⎞ ⎛ ⎞= − ≤ = −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

∑ ∑

The contribution of the i-th individual to PG is larger 
the poorer she is, that is, the larger is her poverty 
gap (z- xi)/z:

1

1 1 1
q

i i

i

x xPG
N z z=

⎛ ⎞ ⎛ ⎞= − × −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

∑
gapweight
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THE POVERTY GAP SQUARED
Assessment

Advantages

1. sensitive to differences in both depth and 
severity of poverty. In other words, takes 
inequality among the poor into account

2. Hits the point of poverty line smoothly

Drawbacks

1) difficult to interpret
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BACK TO THE HEADCOUNT RATIO
A Must-Read Article
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THE SEN’S POVERTY INDEX
Pars destruens...

The headcount ratio is a very crude index.

H violates important properties (axioms) a 
desirable poverty measure should satisfy, for 
instance:

Monotonicity – a reduction in income of poor must 
increase the poverty measure.

Similarly, the PG index violates other axioms.
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THE SEN’S POVERTY INDEX
Pars construens

( )1SEN z zP H G PG G= × + × −

PSEN is a weighted average of H and PG.
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THE SEN’S POVERTY INDEX
Assessment

Advantages
Derived from a set of axioms
sensitive to distribution among the poor (as 
PG2)

Drawbacks

Because Sen's measure depends on the Gini
coefficient, it shares its main inconvenience:

1) The Gini-and thus the Sen index cannot be 
used to decompose poverty into contributions 
from different subgroups.
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ANOTHER INFLUENTIAL ARTICLE

The headcount ratio, the PG and PG2 all 
belong to the Foster-Greer-Thorbecke class
of poverty measures.
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FGT (1984)
Definition

( )
1

1 , 0
N

h
h

h

z xP I x z
N z

α

α α
=

−⎛ ⎞= ≤ ≥⎜ ⎟
⎝ ⎠

∑

α Pα

2 P2 = PG2 POVERTY GAP SQUARED

0 P0 = H HEADCOUNT RATIO
1 P1 = PG POVERTY GAP INDEX

∞ P∞ weights the poorest person

The FGT class of poverty measures has an additive 
structure:
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The Absolute Contribution to Total Poverty of 
Individuals at Different Ranks

Headcount ratio
1

0

Poverty Gap (PG)

Squared Poverty Gap (PG2)
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FGT (1984)
Additivity

1

m
j

j
j

n
P P

n=

=∑

Suppose population is divided into m mutually exclusive 
sub-groups.

Aggregate poverty P is a population-weighted mean
of the sub-group poverty measures.

This type of decomposition allows us to identify the 
relative contribution of each group to total poverty.
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FGT (1984)
Additivity: A Numerical Example 1/2

The dataset:

10 households

x is income

urban … self-explanatory

z is the poverty line
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FGT (1984)
Additivity: A Numerical Example 2/2

0.6000 = 
0.6667 x 0.6 + 
0.5000 x 0.4

Similarly, 
additivity holds 
for PG and PG2.



Giovanni Vecchi - Sep 2007 24

POVERTY AXIOMS
A selection

Poverty measures – as inequality indices – can be 
derived following an axiomatic approach.

FOCUS – A poverty measure should be independent 
of the income distribution of the non-poor.

MONOTONICITY – Other things equal, a decrease in 
a poor person’s income should increase the overall 
poverty level.

TRANSFER – A progressive transfer from a rich 
person to a poor person should decrease the poverty 
measure, and vice versa.

DECOMPOSABILITY – The poverty index should 
increase when poverty in a subgroup increases, and 
viceversa.
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AXIOMS AND POVERTY MEASURES 
An Intentionally Un-readable Slide!

Source: Zheng (1997)

POVERTY 
MEASURES

A
X
I
O
M
S
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THE WATTS INDEX
An Increasingly Popular Poverty Measure

The only poverty measure that satisfies all four 
axioms described above is the Watts index:

[ ] ( )
1

1 ln ln
N

h h
h

W z x I x z
N =

= − ≤∑

The Watts index is distributionally-sensitive, by 
virtue of its use of logarithms (transferring 1€ to a 
poor person counts as a larger contribution than 
transferring to a richer person).
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ESTIMATION ISSUES

Standard Errors
Poverty calculations are based on a sample of 
households, and samples carry a margin of error in 
representing the population.

Point estimates should always be associated with 
standard errors (or confidence intervals).

Poverty changes should not be taken at the face 
value.

Probability weighting, clustering, stratification, etc. 
are survey design features which should be taken 
into account in estimating standard errors.

Robustness
How do contaminated data affect poverty measures?
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SUMMARY AND RECOMMENDATIONS

1) The headcount ratio is a crude and ‘theoretically 
inferior’ poverty index. H is useful, but should not 
be used exclusively.

2) The Poverty Gap Index and the Squared Poverty 
Gap Index are complements to H; poverty analysis 
should combine the three measures.
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SUMMARY AND RECOMMENDATIONS

3) The axiomatic approach does not succeed in 
identifying the “best” poverty measure. Yet, it is 
useful, as it reveals the principles underlying the 
poverty measures.

4) Allocating anti-poverty resources to minimize the 
PG2 or the Watts index or the Sen’s index would 
benefit the poorest, a feature that many analysts 
find appealing

5) A recommended set of poverty indices: FGT 
class (H, PG and PG2) + Watts index.
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