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1.  

 

 
 

2. A model with systematic effect of treatment and period and possibly interaction (the 

carry-over effect) is as below. We expect observations from the same period (and patient) 

to be more strongly correlated when they are close in time. We also expect correlations 

between observations from different periods, but this is most likely not as strong. The 
hypotheses of interest concern the treatment and the carryover effect.  



  
 

3.  

a. Marginal model  

 
 

b. A linear mixed model  

 
 

c. Assumptions: The usual ones; linearity, distributional assumptions, correlations.  

(4p) 

 

4.  

 
 

5. These models are not nested and hence to compare them we use the AIC and BIC. Based 

on the table, both AIC and BIC suggest that the model with the nonlinear random slopes 

is better than the model with the linear random slopes  



6.  

 

To obtain estimates for the random effects, we typically use measures of location from 

this posterior distribution (e.g., mean or mode). Due to the fact that in linear mixed 

models we obtain a normal distribution (in which the mean and mode coincide), we use as 

estimates of the random effects the means of these distributions leading to the following 

empirical Bayes estimate.  

 

 

The predictions based on the marginal and mixed models are: 

 and  

 

 

 
 

From the graphs, we clearly observe that the subject-specific predictions are much closer 

to the data of each individual patient than the marginal ones 

 

  

 

 

 

 

 

 


