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Abstract 

The estimation of income distributions is important for assessing income inequality and 

poverty and for making comparisons of inequality and poverty over time, countries and 

regions, as well as before and after changes in taxation and transfer policies. 

Distributions have been estimated both parametrically and non-parametrically. 

Parametric estimation is convenient because it facilitates subsequent inferences about 

inequality and poverty measures and lends itself to further analysis such as the 

combining of regional distributions into a national distribution. Non-parametric 

estimation makes inferences more difficult, but it does not place what are sometimes 

unreasonable restrictions on the nature of the distribution. One way of attempting to 

capture the advantages but not the disadvantages of a parametric specification of an 

income distribution is to use a functional form that is relatively flexible. This paper 

represents an attempt in this direction. Mixtures of distributions can provide flexible 

specifications and, under certain conditions, can approximate a distribution of any form. 

With these characteristics in mind, we consider a mixture of gamma distributions; the 

gamma density is convenient one and it has been widely used for estimating income 

distributions. Using a sample of Canadian income data, we use Bayesian inference to 

estimate gamma mixtures with two and three components. We find (i) posterior 

densities for the parameters of a gamma mixture, (ii) an estimate of the income 

distribution and 95% probability limits on the distribution, (iii) the posterior density for 

the Gini coefficient and (iv) an estimate of the Lorenz curve and 95% probability limits 

on this curve. 

Given our objective was to specify a gamma mixture as a flexible parametric model for 

an income distribution, it is useful to assess its goodness of fit against those of some 

common income distributions. To do so we compare the estimated distribution function 

with the empirical distribution function. We compute goodness of fit using the root 

mean squared error. In addition we perform a Kolomogorov-Smirnov test. The 

Bayesian-estimated gamma mixture is far superior in terms of goodness of fit to the 

maximum likelihood estimates of the log-normal, beta2, Singh-Maddala and Dagum 

distributions.  


