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Abstract 
 

In educational and medical studies, cross-classified 

data are very common. In the cross-structured data, the 

observations corresponding to one level of a random effect 

could correspond to multiple levels of the other random 

effect. In this thesis, a Tweedie generalized linear mixed 

model with crossed random effects is introduced to deal 

with the cross-structured dataset. Moreover, two random 

effects are considered as multiplicative rather than additive 

in the model. The estimates of the random effects are 

obtained by using orthodox best linear unbiased predictor 

(BLUP) method. The estimation for the model parameters, 

involving regression parameters and dispersion parameters, 

are conducted iteratively until the results converge. Without 

the necessity of specifying the distributions of random 

effects and incorporating Tweedie distribution into the 

model, our method offers a great flexibility to the 

distribution of the dataset. Three applications are shown in 

this thesis to demonstrate how the proposed model fit 

differently distributed datasets with distribution-free 

random effects. The simulation studies are also conducted 

to measure the model performance. 

 


