
Semester 2 Examinations, 2025 STAT3500

Question 3. (20 marks)

The following questions related to the example from the lectures and assignments where the probability
of heart disease is modelled as a function of a patient’s gender and cholesterol level.

Consider the following R code fitted to the cholesterol dataset:

attach(cholesterol)

library(mgcv)

fit.sm1 = gam(disease ~ gender + s(cholesterol), family=binomial)

which produces the following output:

Parametric coefficients:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -0.12716 0.32518 -0.391 0.696

gender -0.08167 0.49478 -0.165 0.869

Approximate significance of smooth terms:

edf Ref.df Chi.sq p-value

s(cholesterol) 2.011 2.537 18.21 0.00036 ***

along with the following plot:
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(a) [4 marks] Write down explicitly the model statement corresponding to the above code.

(b) [2 marks] Give an interpretation of the “edf = 2.011” associated with s(cholesterol).

(c) [2 marks] Test whether there are gender differences in disease probability, after accounting for
cholesterol levels.

(d) [2 marks] Test whether disease incidence can be modelled adequately using simple logistic re-
gression on cholesterol level.
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