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Topics to be covered

1. Linear mixed models

(a) Model specification

(b) Estimation: Maximum likelihood estimation and restricted Maximum likelihood
estimation (REML), BLUP

(c) Mixed models and missing data: EM algorithm

2. Generalized linear mixed models

(a) Model specification

(b) Approximate inference: PQL, bias correction

(c) Exact inference: Monte Carlo EM algorithm, adaptive quadrature.

(d) Non-linear mixed models

3. Variance components testing in mixed models

(a) Why the traditional likelihood ratio test and Wald test fail

(b) Likelihood ratio tests under nonstandard conditions

(c) Score test for variance components

(d) Application in genetic studies

4. Mixed models and nonparametric smoothing

(a) Smoothing spline estimation, choice of smoothing parameters

(b) Mixed model representation of smoothing spline

(c) Generalized additive mixed models

(d) Testing polynomial covariate effects

5. Relaxing distributional assumption of random effects

(a) Non-parametric approach

(b) Semi-nonparametric (SNP) approach

(c) Mixture of normal approach

(d) Conditional approach
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