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The Analysis of the Number of Donations Based on a
Mixture of Poisson Regression Model

Inyoung Kim"? Su-Bum Park? Byung Soo Kim® Tae-Kyu Park®

ABSTRACT

The aim of this study is to analyze a survey data on the number of charitable do-
nations using a mixture of two Poisson regression models. The survey was conducted
in 2002 by Volunteer 21, an nonprofit organization, based on Koreans, who were older
than 20. The mixture of two Poisson distributions is used to model the number of
donations based on the empirical distribution of the data. The mixture of two Pois-
son distributions implies the whole population is subdivided into two groups, one with
lesser number of donations and the other with larger number of donations. We fit the
mixture of Poisson regression models on the number of donations to identify signifi-
cant covariates. The expectation-maximization algorithm is employed to estimate the
parameters. We computed 95% bootstrap confidence interval based on bias-corrected
and accelerated method and used then for selecting significant explanatory variables.
As a result, the income variable with four categories and the volunteering variable (1:
experience of volunteering, 0: otherwise) turned out to be significant with the posi-
tive regression coefficients both in the lesser and the larger donation groups. However,
the regression coefliceitns in the lesser donation group were larger than those in larger

donation group.

Keywords: Akaike’s Information, Bootstrap Confidence Interval Based on Bias-Corrected
and Accelerated Method, Expectation-Maximization Algorithm, Mixture of Poisson

Regression models, Poisson Regression
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