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Rethinking Inequality Decomposition:

Comment

Frank A. Cowell* and Carlo V. Fioriof

6th December 2005

Decomposition analysis of inequality is important for understanding the
main determinants of inequality and for policy analysis. The “traditional”
approach to the subject was based purely on the analysis of the mathematical
properties of inequality indices and is open to the criticism that the formal
requirements for exact decomposition are perhaps too demanding for some
practical applications. Recent applied work has reawakened interest in in-
equality decomposition by focusing on the use of regression-based approaches
to avoid some of the restrictions of the traditional methods.

Morduch and Sicular (2002) have suggested a specific regression-based
method for decomposing inequality. They claim that their method possesses
three main advantages: (a) it yields an exact allocation of contributions to the
identified variables, (b) it is general, in that it can be employed with a variety
of inequality indices and decomposition rules, (c) it is associated with a simple
procedure for deriving standard errors and confidence intervals for estimated

components of inequality. In this comment we argue that these points are not
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convincing and, in some respects, wrong. We first summarize the approach
taken by Morduch and Sicular (2002) to introduce the regression-based meth-
odology for inequality decomposition; we then examine the three main claims

in detail.

1 The Morduch and Sicular (2002) decompos-
ition method

Morduch and Sicular (2002) focus on “natural decomposition rules” for in-
equality decomposition, which pertain to inequality indices that can be written

as a weighted sum of incomes (Shorrocks, 1982):

n

I(y) =Y ai(y)y (1)

=1

where y; is the income of person 7, n is the number of persons in the popula-
tion, y := (y1,...,yn), and a;(y) is a weighting factor. If each y; is the sum
of component incomes y¥ coming from K different sources (such as pension,

employment income, transfers and so on)

then the proportional contribution of source k to overall inequality can be
defined as
A k
st = ==t (2)

In the regression-based inequality decomposition proposed by Morduch and
Sicular (2002), primary attention is given to the data generating process that

led to a particular distribution of income, as in Oaxaca (1973) and Blinder



(1973). Assuming that the income generating process is
y=XB+e (3)

where y is an n x 1 vector, X is an n x M matrix of individual and household
characteristics (age, education, household size, residence, etc.), B is a M x 1
vector of coefficients and € is an n x 1 vector of residuals, a sample of obser-
vations {y;, X;, ¢ = 1,2,...n} can be used to estimate the model. The vector
(3 can be interpreted as the effect (or “price”) of the independent variables on

income. Using (3), per capita income of household i is then represented as:
M
yi= Y Butl +% (4)
m=1

where Em is the OLS coefficient estimate and ¢; is the OLS residual for
household i. By analogy with (2), shares attributable to the characteristic
m =1, ..., M take the form:

e (B

This decomposition might be applied to any inequality index that can be writ-
ten as a weighted sum of incomes.

Let us now discuss the three main claims for this model.

2 Exactness

Morduch and Sicular (2002) state that “[this method] yields an exact alloca-
tion of contributions to the identified variables.” In the traditional inequality

decomposition literature a decomposition method is exact if it can express in-



equality as an additive function of incomes or income shares without residual.
For instance, while all members of the class of Generalized Entropy indices are
exactly decomposable, the Gini index is not: for arbitrary partitions of the
population there will be a residual term that is difficult to interpret unam-
biguously (among many others, see Cowell, 1980; Shorrocks, 1980; Cowell and
Kuga, 1981; Pyatt, 1976; Lambert and Aronson, 1993).

The method is an exact decomposition only of y, not of y, which is of
primary interest. In fact, as y = Ex + €, the € residual is always present, and
the decomposition is clearly not exact. Moreover, as the application to Chinese
data shows, in some cases the residual term accounts to a very large share of
the inequality index: in two cases out of four (the Theil-T and the Alternative

CV) the decomposition leaves about 90% of total inequality unexplained!!

3 Generality

Morduch and Sicular (2002) consider that the method “is general in that it
can be employed with different inequality indices and decomposition rules.”
Although it is true that one can run a regression with whatever random vari-
able available, it is not true that any regression is a good model. In this case
the dependent variable is a complex composite (per capita household income,
where income comprises both labor and non-labor income) and it is estimated
using a linear relationship of household characteristics. It is hardly surpris-
ing that the R? of this regression is lower than 45% and that all inequality
decompositions present very large residuals.

This method also reveals substantial variability across indices. For in-

stance, while the net effect? of an additional year of education is to reduce per

!See “Residual regression” line in Table 2, p.103.
2The net effect of education is given by the sum of the effects of the variables average



capita household income inequality by about 50% using the Theil-T index, it
increases it using the Gini index. Morduch and Sicular (2002) motivate the
difference in outcome between the two indices pointing out the fact that the
decomposition of the Gini index does not fulfill the Corollary of the Uniform
Addition Property (CUAP), which states that if a component of total income
(say, income type k) is positive and equally-distributed its contribution to
total income inequality, s, must be negative. However, it is not clear whether
satisfaction of CUAP is a merit or not.

If it is a merit, and consequently the Theil-T should be preferred to the Gini
index in this kind of empirical analysis, then it is difficult to be satisfied with
a decomposition method, which leaves over 90% of inequality unexplained.
Moreover, this property is not satisfied by the decomposition rule proposed
by Shorrocks (1982), which is the unique one to be invariant to the choice of
inequality measure. In fact, Shorrocks (1982) showed that the unique decom-

position rule, invariant to the inequality index used, is:

k
cov(y”,
var(y)
where y* = {y¥,i = 1,..n}. Factor contributions can be either positive or
negative, depending on the factor providing a disequalizing or equalizing con-

¥ is negative only if

tribution. Using Shorrocks’s rule (6) the contribution s
there is a negative correlation between total income and income component
k, as it is often the case for taxes or transfers. The suggested decomposition
rule is then just one more in a large class of possible decomposition rules.

However, unless valid reasons are provided for constraining the set of poten-

tial decomposition rules, preferably to the point where inequality index can

education of adults and education squared. The same approach is taken also by Fields (2003).



be decomposed in only one way, “the inequality contribution assigned to any
income source can vary arbitrarily, depending on the choice of decomposition
rule. This turns the calculation of inequality contributions into a meaningless
exercise...” (Shorrocks, 1983, p. 315).

Large residuals and highly variable results are most likely due to the inabil-
ity of a single equation model to explain the complexity of per capita household
income. A multiple equation income-generating model such as that of Bour-
guignon et al. (2001) or semi-parametric methods, such as that proposed by
DiNardo et al. (1996), would be more successful although clearly more complex

to implement.

4 Estimation

Thirdly Morduch and Sicular (2002) consider that the method “is associated
with a simple procedure for deriving standard errors and confidence intervals
for the estimated components of inequality.” Since the decomposition (5) is
linear in the parameters, they claim that the standard error of s*, o(s¥), is
easily estimated using the standard error of Bk, a(gk), which comes as an

output in regression analysis:
m r ai(y)ri"
o(57) = o(5,) x (=5 )

I(y) )

However, equation (7) would be correct if and only if (3> a;(y)z"/1(y)) was
not stochastic, which is clearly untrue (recall (3)). Hence, the correct standard

error is:

(8)

(™) = o <5m 2 i1 ai(}’)ﬂf?"”)

I(y)



which might be quite complicated to compute, as it requires the use of the

bootstrap or non-trivial asymptotic distribution (see for example Cowell, 1989;

Cowell and Flachaire, 2002).
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