
Chapter 5 

Modeling and inference using 
GLMMs 

5.1 Introduction 

In this chapter I continue the prescription of Section 4.4 and present a number of 
examples and consider the inferential goals. 

5.2 Chestnut blight (gene effects) 

Recall the model we developed in the first chapter (1.1) for the chestnut blight 
example, now modified to include random effects: 

Yi = 1 if the virus is transmitted and 0 otherwise, 

(5.1) 
Yilu"' indep. Bernoulli(pi), 

Pi = <I> (It+ ~ ,BsMCHis + ~ !sASYis + z~,i u1 + z~,i u2) , 

where z~ i and z~ i are the ith rows of the model matrices for the donor and recipient 
random ~ffects, r~spectively, and we assume 

(5.2) 
u1 "'N(O, Io-~) independent of 

u2 "'N(o, Io-;). 

One inferential goal might be to test if gene 4 had an effect. To do so we could fit 
the model described by (5.1) and (5.2) and evaluate the log likelihood. We would 
next fit the same model, but with ,84 and 14 set equal to zero and compare the 
value of the log likelihood. A large sample likelihood ratio test could be used to 
test Ho : ,84 = 1'4 = 0. The inferential goal in this case is to form a hypothesis test 
of parameters from the linear predictor. 
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