
SSGS 6111 BIOSTATISTICAL ANALYSIS & INTERPRETATION

TUTORIAL 5

1. For the ToothGrowth data set, we can find 95% confidence intervals for the difference
of all possible pairwise comparisons in the two-way ANOVA using the TukeyHSD function.
Carry out this task. You should create an object containing the result of ANOVA using
the aov function first (see lecture notes). Check that the output from the TukeyHSD

function is a list by using the is.list function. Subsequently, present the results with
only one decimal place using the round function, and interpret them.

2. A study in 1978 attempted to investigate whether the mean level of red cell folic acid
levels (µg/l) in three groups of cardiac bypass patients given different levels of nitrous
oxide ventilation. Patients in group 1 received 50% nitrous oxide and 50% oxygen mixture
continuously for 24 hours; patients in group 2 received the same composition as in group
1, but only during the operation; and patients in group 3 received no nitrous oxide but
only 35-50% oxygen for 24 hours.

Group 1 Group 2 Group 3
243 206 241
251 210 258
275 226 270
291 249 293
347 255 328
354 273
380 285
392 295

309

a) Find the mean and SD of the folic acid levels in the three groups of patients.
b) Use stripchart to examine the distribution of the data in these three groups. What
can you say about the constant variance assumption in the three groups of patients?
c) Carry out a one-factor ANOVA; continue with TukeyHSD to find 95% CI for each
possible pairwise comparison, if necessary.
d) Summarise your findings in one paragraph.

3. Open the data set Puromycin in R, which contain data for studying the effects of
puromycin on galactosyltransferase in golgi membranes.
a) Identify the response variable and the factors of interest along with their levels. Then,
perform a two-way ANOVA, and make an interaction plot. Check the plot of residuals
against fitted values. Is the constant variance assumption met?
b) Instead using the rate data in raw scale, we could do a logarithmic transform. Try
this using the function log, and then rerun the ANOVA. How does the plot of residuals
against fitted values look like now?

KTF 2010/2011(2)
1


