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INEQUALITY DECOMPOSITION: THREE BAD 
MEASURES 

Frank A. Cowell* 

One of the most interesting practical applications of inequality measures is 
the decomposition by population subgroups of overall income inequality. 
This analysis typically focusses on the ‘contributions to inequality’ from 
different subgroups of the population and - explicitly or implicitly - uses 
a structure of the form 

4,,,,,,, = F ( 1, Y 1, . . . * ) 
where the suffices 1,2,. . . refer to subgroup inequalities and F also depends 
on group means and population shares; the cardinalization of I is often 
chosen such that F is a linear function although this is by no means 
essential. A number of authors’ have discussed formally the. class of 
inequality measures which are suitable for this type of exercise. But 
perhaps what is less commonly recognized is how awful some widely used 
inequality measures are in this regard. I shall discuss the following three, 
each of which is still employed in empirical applications involving decom- 
position or disaggregation:2 

1 
~ 1 [log(x,/x*)]’ The logarithmic variance 

f = I  

1 
n , = I  

The relative mean deviation - I x, /X - 1 I 

1 
The Gini coefficient ___ 2 -  c c Ixf-x,I 2n x f X l  , = I  

where x, is the income of person i, i = 1,2,. . . , n, X is the (arithmetic) mean 
and x* is the geometric mean. The drawbacks of these three can be sum- 
marized in two propositions. 

putational assistance. 
*I am indebted to James Foster for hclpful discussions and Jennifer Andersen for  com- 

I See e.g. Bourguignon ( 1  Y79), Cowell ( 1 9XO), Shorrvcks ( 1980). 
See e.g. Addo ( 197h), Fields ( 1979, I a)XO), Kuznets ( Ic)82), McCdbc ( 1  974). 
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Proposition 1. For the logarithmic variance and relative mean deviation, 
even when all subgroups can be strictly ordered by income, it is possible to 
find a change in income distribution such that 

(a) mean income in every group is constant, 
(b) inequality in every group goes up, 
(c) inequality overall goes down. 

Note that part (a) of the proposition implies that between group inequality, 
as conventionally defined, must remain constant. To establish proposition 
1 consider the following two distributions amongst six persons, divided 
into two subgroups of three persons: 

A:[(0.05,0.05,0.05),(2,2.8284, 11.3137)] 

B:[(0.0499,0.05,0.0501),(2.1,2.6284, 11.4137)] 

where the two subgroups have been distinguished by the round brackets. 
The results are given in Table 1. 

As asserted, inequality amongst the poor goes up, inequality amongst 
the rich goes up but (with unchanged incomes accruing to the poor group 
and to the rich group) overall inequality goes down. Fortunately the Gini 
coefficient does not produce quite such bizarre results (it indicates that the 
inequality amongst poor rises, amongst the rich is unchanged, and overall 
inequality rises); but it still has its problems. 

TABLE I 

Group 1 Group 2 Total 
(poor) (rich) 

mean (for A and B) 0.05 5.381 2.715 

var of logs in A 0 0.560 5 5.08 1 
var of logs in B 0.38 15 X 10 -‘I 0.5636 5.071 

rel. mean dev. in A 0 0.735 1 I .069 
rel. mean dev. in B 1.333x lo- ’  0.7475 1.068 

TABLE 2 

Group 1 Group 2 Total 

mean (for both C and D) 6.333 7 6.667 
Gini in C 0.3 509 0.06 3 5 0.2750 
Gini in D 0.3860 0.952 0.2667 
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Proposition 2. For the Gini coefficient, the logarithmic variance and the 

relative mean deviation, for some partitions of the population it is possible 
to find a change in income distribution such that 

(a) mean income in every group is constant, 
(b) inequality in every group goes up, 
(c) inequality overall goes down. 

In the case of the logarithmic variance and the relative mean deviation, of 
course, Proposition 2 is implied by Proposition 1. Now consider the Gini 
and the following two distributions. 

C:[(3,3,13), (6,7,8)l 

D:[(l, 6,12), (6,6,9)1 
Note that in this example the two subgroups cannot be unambiguously 
ordered by income. We find the results given in Table 2. 

These examples are not mere curiosa. The reason that they are so 
bothersome is that they highlight a fundamental drawback in using any of 
the above measures to analyse contributions to inequality - which 
incidentally is quite independent of other supposed merits or demerits of 
the measures.3 Given the sort of behaviour observed in the two tables one 
simply cannot consistently decompose or disaggregate inequality 
measured by these indices. The sole exception to these strictures is the 
Gini coefficient which is decomposable in the special case where the sub 
groups can be strictly ranked by income. 
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