
SSGS 6111 BIOSTATISTICAL ANALYSIS & INTERPRETATION

TUTORIAL 4

1. The following table shows the count of Dactylogyrus amphibothrium (a monogenean
parasite) in the four gill arches of Gymnocephalus cernua (a “British” fish); in addition,
it shows the amount of glochidia (larvae from the mussel Anodonta cygnea) detected on
the gill arches as they flow according to water currents through the gills. The data come
from a study by R. Wootten in 1974.

Variable
Gill arches

1 2 3 4
Glochidia 434 689 673 364

D.amphibothrium 121 141 146 76

a) Are the parasites uniformly distributed in all four gill arches?
b) Does the distribution of the parasites over the gill arches fit well with that of the
glochidia’s?
c) Draw suitable conclusions about the mobility of D.amphibothrium in the gills of its
host.

2. Toxoplasmosis is a common protozoan infection. Cats are the main carriers of this
pathogen, and people who come into contact with food or water contaminated by the
faeces of infected cats may become infected. It is postulated that age is associated with
previous toxoplasma infection, as indicated by a positive IgG immunoassay result. The
following data come from Dr S. Singh from the UM ophthalmology clinic.

Age group IgG Total
Negative Positive

25 or below 42 6 48
Above 25 214 231 445
Total 256 237 493

a) Test the null hypothesis of no association using Fisher’s exact test. Is this result sur-
prising?
b) Compare the odds of being IgG positive in the above 25 age group against correspond-
ing odds in the 25 or below age group. Is this result biologically significant?
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3. Open the sleep data set in R and read the background about the data set using the
? symbol.

a) Using the QQ-plot, first check the normality assumption of the distribution of the
difference in sleep time change induced by the two drugs. Is it reasonable to carry out a
paired t-test to test the null hypothesis no zero mean difference?

b) Try out the non-parametric version of the paired-t test, using the wilcox.test func-
tion. Although the test returns results, it also returns some warnings about the validity
of the test. One possible way to overcome this problem is to use a perturbation method.
This is done by adding a small but random quantity to the differences. Try this by adding
runif(10, -0.001, 0.001) to the vector of differences, and then rerun the test.

c) Are the conclusions of both tests the same? Would you just summarise your results
using a reject-don’t reject null hypothesis approach?
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