
Semester 2 Examinations, 2025 STAT3500

Question 4. (20 marks)

Investigators at the University of North Carolina Dental School followed the growth of 27 Subjects
(16 males, 11 females) from age 8 until age 14. Every two years they measured the distance between
the pituitary and the pterygomaxillary fissure, two points that are easily identified on x-ray exposures
of the side of the head. A plot of the dataset is given below:

To analyse this dataset, a statistician uses the following R code:

> attach(Orthodont)

> fit1 = lmer(distance ~ age + Sex + (age|Subject))

> summary(fit1)

...

Random effects:

Groups Name Variance Std.Dev. Corr

Subject (Intercept) 7.82249 2.7969

age 0.05126 0.2264 -0.77

Residual 1.71621 1.3100

Number of obs: 108, groups: Subject, 27

Fixed effects:

Estimate Std. Error t value

(Intercept) 17.63518 0.88623 19.899

age 0.66019 0.07125 9.265

SexFemale -2.14544 0.75746 -2.832

(a) [6 marks] Write down explicitly the underlying statistical model corresponding to the above code.

(b) [6 marks] Interpret the following values from the summary output:

Fixed effects:

(Intercept) Estimate of 17.6352

age Estimate of 0.6602

SexFemale Estimate of -2.1454

Page 9 of 12


