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Problem 1 We will consider (binomial or binary) logistic regression, where
we have independent observations

y; ~ Binomial(n;,p;), i=1,...,n,

so that
PI-Ob(yi) = (nz) ";h(]' - pi)ni—yia Yi = 07 la ey NG

i

The linear predictor is

77i = w-;Tlgi
and
_ _exp(m)
" 1+ exp(m)
or

IOglt (pl) =N

Here, x; is the vector of the p covariates for the i’th observation y; with size
(number of trials) n;, and B is the vector of p unknown regression coefficients.

Write an introduction to logistic regression and its practical usage, for a student
with a good background in statistics but no knowledge about Generalized Linear
Models (GLM). Topics you may want to consider, are

e When to use it? Underlying assumptions.

e Parameter estimation, asymptotic results for the MLE, Fisher information
and observed Fisher information, confidence intervals and hypothesis testing.

e Output analysis, residual plots (when its possible) and interpretation of the
B-coefflicients.

e Deviance and its usage.



