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Lecture contents
1. Linear fits/reminders (10/9/24; slides 1-23)
e Motivation. Linear model. Least squares and decomposition of variance. (1-8)
e Analysis of variance. ANOVA table. R%2. Reminders on distributions etc. (9-25)
2. Linear statistics (17/9/24; slides 26-41)

e Second-order and normal assumptions. Distributional results. (26-29)

e Distributional results for normal-theory linear model and analysis of variance. Pre-
diction, orthogonality, balance. (30-41)

3. Analysis of variance/diagnostics (24/9/24; slides 40-52)
e Revision of orthogonality /balance. Diagnostics (start). (40-44)
e Diagnostic plots, leverage and influence, QQplots. (45-52)

4. Transformation/Model building (1/10/24; slides 53-70)

e Box—Cox transformation, poisons example. Model building I: generalities (53-62)

e Variable selection: prediction error and cross-validation (63-70)
5. Variable selection/General models (8/10/24; slides 71-88)

e AIC and stepwise selection; example. (71-77)

e Robustness and estimating equations. Quantile and expectile regression. (78-88)
6. General models/TWLS (15/10/24; slides 89-111)

e General models and motivation. (Likelihood revision.) IWLS. (89-104)

e Deviance. Diagnostics in general models. (105-111)
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Generalised linear models IT (29/10/24; slides 116-135)

e GLM densities. IWLS for GLMs. Estimation of ¢. Jacamar example. (116-127)

e Chimp example. Binary responses: tolerance distributions and link functions. (128
135)

. Generalised linear models III (5/11/24; slides 136-160)

e Nodal involvement example. Count data: Poisson and multinomial distribution. Pois-
son regression. Premier League example. (136-153).

e Multinomial data, Poisson response models. Jacamar example. (154-160)

. Ordinal responses/overdispersion (12/11/24; slides 161-186)

e Ordinal responses. Overdispersion. Parametric models. (161-174)

e Quasilikelihood (end). Regularisation; Cox/Battey; collinearity. (175-186)
Regularisation (19/11/24; slides 187-201)

e Bayesian linear model; empirical Bayes estimation; EDF. (187-193)
e Choice of penalty by CV, GCV, REML. Ridge regression; cement example. (194-201)

Scatterplot smoother/Lasso (26/11/24; slides 202-223)

e Scatterplot smoother; roughness penalty; motorcycle example; knots. (202-212)
e L, penalties and geometry. Lasso algorithm, thresholding. Example (213-223)

Splines/General approach (3/12/24; slides 225-261)

e Splines, construction and approaches; natural cubic splines. (225-238)

e General formulation of smoothers; inference; spring barley example. (239-261)
Components of variance/Mixed models (10/12/24; slides 262-285)

e Examples. Nested and crossed effects. Interpretation of ANOVA, estimation of ran-
dom effects. (262-271)

e Mixed model and its likelihood. Estimation, prediction of random effects. Rat data
example. (272-285)

Generalized additive models (17/12/24; slides 286-302)

e GAM, PIWLS, iterations, Laplace approximation (286-294)
e REML for estimation of \; AIDS data example (295-302)
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