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Short Abstract:

Thi s paper uses inequality-neasurenent techniques to assess goodness of fit in
i ncome-di stribution nodels. It exposes the shortcom ngs of the use of
conventional goodness of fit criteria in the estimation of income and wealth
di stributions, and proposes a new set of criteria, and new netrics, based on
general i sed entropy neasures. A nunber of experinents reveal that conventiona
fit criteria, as in the case of the Kol nogrov-Sm rnov, Anderson-Darling or the
Cranmer von Mses statistics result in worse fit than nmetrics based on sone
basi ¢ (generalised entropy) neasures of inequality. This is revealed to be
because of conventional (distance based) goodness-of-fit neasures being based
on the Euclidean concept of distance, thus giving equal weight to parts of the
distribution in which one is not so interested. W then propose a set of
conditional entropy netrics, (as opposed to di stance neasures), as an
alternative set of neasures. The proposed netrics are conpared agai nst a set
of distributional-change axi ons al ready established in the inequality
literature (Cowell, Review of Econ Studies 1985).

Ext ended Abstract:

One of the standard tasks in distributional analysis involves finding a nethod
of judgi ng whether two distributions are in sone sense close. The issue arises
in the context of the selection of a suitable parametric nodel and in the con-
text of conparing two enpirical distributions. What constitutes a satisfac-
tory fit? Coviously one could just apply a basket of standard goodness-of-fit
measures to choose anong various fits of a given incone distribution. But on
what criteria are such neasures founded and are they appropriate to conven-
tional welfare-theoretic interpretations of income distributions? The question
is inportant because choosing the wong fit will lead to not only to incorrect
estinmates of the extent of inequality but also to misleading interpretations
of distributional conparisons. A variety of measures of goodness of fit have
been proposed (Caneron and Wndneijer 1996, 1997, Wndneijer 1995), but

the focus in the literature has been on identifying a particul ar neasure of
goodness-of -fit as a statistic which seens to suit a specific enpirical node
rat her than focusing on the conventional welfare-theoretic interpretations of

i ncone distributions. This paper will exam ne the problens that one has in



usi ng the standard neasures goodness of fit for estinmating income distribu-
tion nodels in particular and how conventi onal approaches nay gi ve rat her

m sl eadi ng gui dance. We propose a set of goodness of fit neasures using
general i sed entropy neasures which take into account the particular nature
of inconme distributions nodels.

Estimation of incone distributions |end thenselves as interesting cases
because of the particular shape they take. Typically bottom heavy with

long tapering tails on the right, they are highly skewed in their
di stribution.

St andard neasures of goodness of fit, however, are not constructed to em
pirically recogni se particular shapes of the densities whose shapes they are
to test for. Choosing a certain fit of the inconme distribution using any of
the standard neasures, like the Cramér-von M ses or Kol nogrov-Sm rnov or
Anderson-Darling statistics, will give us an erroneous fit.

This is because these neasures are structured to give the sane wei ght

to all observations in the distribution. The goodness of fit neasures which
are typically used in the statistical literature (i.e. the Cramér-von M ses

or Kol nogrov-Sm rnov or Anderson-Darling statistics, give equal weight to
parts of the distribution which do not require so (like the tapering, sparsely
popul ated upper tail, and vice versa). Wiat we show in this paper is that this
can lead to contradicting results to those derived using a sinple generalised
entropy neasures. Entropy based neasures are designed to take dicerenti al

wei ghting into account. The results of the experinment perforned in the paper

usi ng a generalised entropy neasures as a goodness of fit statistic revea
t hat

the fit significantly inproves. This |eaves us with the question of whether
Eucl i dean di stance based neasures, such as the Kol nbgrov-Snirnov, or the
Cranmér-von M ses neasure are the correct nmetric to be used.

Entropy neasures, closely related to such Euclidean distance-based nea-
sures inprove over these netrics, as they convey nore infornation about

the di screpancy that is being neasured. Euclidean (or Hilbert) and Kol -
nogr ov di stances are sinply n-dinmensional aggregated discrepancies for the
mappi ng of f1 to f2. Entropy neasures, on the other hand, conceptualise

the di screpancy as one associated with the Iack of information associated



with the event yk. On enploying this probabilistic approach, one can wei ght
(and thus obtain an expected neasure of information) the discrepancies with

their probabilities of occurrences. It provides itself as a netric which is
par -

ticularly intended to neasure discrepancies. This is pertinent for the fit of
i nconme distributions due to their particularly skewed shapes.

In this paper we propose sonme goodness of fit neasures using sone in-
formati on theoretic generalised entropy neasures for inconme distribution es-
timations. The use of entropy neasures in econonetrics has been relatively
new, but has been increasing in its applications wi dely. Using entropy nea-
sures for goodness of fit of regression nodels has been however limted, for
t he exception of some generalised work of obtaining an equival ent of the R
squared. (Caneron and Wndneijer 1997). W will first performan exper-

iment to highlight the extent to which our estimates of inequality across

the same incone distribution are significantly different for different enpiri-
cal distributions estinmated using standard neasures of goodness of fit. Qur
results show that using the Theil index of inequality as a nmetric of goodness
of fit, the enpirically fitted incone distribution conmes closest to the true
popul ation incone distribution

W then propose a nunber of entropy based distance neasures, which

satisfy all the necessary properties of a distance netric, and derive a nea-
sure of distributional change based on (Cowell 1980) and (Cowel|l 1985). An
axi omatic framework based on Cowell (1985) is derived on the basis of which
we can establish the proposed neasure as a satisfactory di stance neasure.

The axiomatisation follows a characterisation of the concept of distributiona
change and incorporates standard structural assunptions such as scale in-

vari ance and deconposability: it has nmuch in comobn with the concepts

underlying conditional entropy.



