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ABSTRACT 

 
  Poisson Regression or log-linear models are basically applied for modeling 
count data. There is a strong assumption for Poisson Regression to be checked, in particular the 
equality of the mean and the variance. In practice, count data usually encounter overdispersion: 
the variance exceeds the mean. These overdispersed Poisson counts indicate that the Poisson 
regression is no longer suitable. Then the Negative Binomial (NB) model is the parametric model 
for choice. There are various forms of NB distributions defined by the relationship between the 
mean and variance. The most commonly used are linear mean-variance NB (NB1) and quadratic 
mean-variance NB (NB2).  
  This thesis describes the procedure of NB2 modelling including maximum 
likelihood estimation for regression coefficients and the overdispersion parameter; test statistics 
such as the Likelihood ratio test, the Wald test, and score tests for checking overdispersion in 
Poisson regression; model selection using Akaike information criteria (AIC); checking adequacy 
of the model using half normal plots with a simulated envelope. 
  Apart from studying the NB2 modelling, we developed robust standard errors for 
the estimated parameters, and conducted a small simulation study to compare the robust standard 
errors and the asymptotic ones. Based upon our analysis, we found that the robust standard errors 
for NB2 model can be used to check whether the NB2 is the right model for studied overdispersed 
counts.  
  For illustration, we applied the presented procedure to two sets of NB2 data 
available in the statistical modeling literature, namely one about analyzing the faults in rolls of 
fabric in a textile factory and the other about the absence from school of aboriginal and white 
children in Australia. Itxs shown that NB2 model is appropriate with both data. 


