
SSGS 6111 BIOSTATISTICAL ANALYSIS & INTERPRETATION

SOLUTION 4

1.a)The parasites appear to have non-uniform distribution (p-value < 0.001). About 25%
are found in gill 1, 29% in gill 2, 30& in gill 3 and 16% in gill 4.

> parasite <- c(121,141,146,76)

> parasite / sum(parasite)

[1] 0.2500000 0.2913223 0.3016529 0.1570248

> chisq.test(parasite, p=c(1/4,1/4,1/4,1/4))

Chi-squared test for given probabilities

data: parasite

X-squared = 25.2066, df = 3, p-value = 1.398e-05

b) The null hypothesis is that the distribution of parasites in the four gills follows that
of the glochidia’s. There is not enough evidence to reject this null hypothesis (p-value =
0.06).

> glochidia <- c(434,689,673,364)

> chisq.test(parasite, p=glochidia/sum(glochidia))

Chi-squared test for given probabilities

data: parasite

X-squared = 7.4943, df = 3, p-value = 0.05771

c) It seems that D.amphibothrium larvae simply follow the water currents that flow into
the mouth of G.cernua, and then attach themselves onto the gills. Once attached, it
is unlikely that they move laterally across gills, since this would result in a distribution
pattern inconsistent with the glochidia’s. It is not necessary to invoke the presence of
navigational ability in the larvae that helps them to settle on particular gills.

2. Fisher’s exact test suggests that there is association between age and previous toxo-
plasma infection (p-value < 0.001). However, this is not surprising since the longer we
live, the more opportunities there are for a chance infection to occur. It is more useful
to look at the odds of infection (probability of IgG being positive against probability of
IgG being negative) for the above 25 age group against the 25 or below age group (the
odds ratio). The estimated odds of infection for the above 25 age group is about 7.5
times higher than the 25 or below age group, with 95% CI given by [3.1, 22.1]. This is
biologically significant, since the odds is at least 3.1 times higher in the older age group.

> toxoplasma <- matrix(c(42,214,6,231),2,2)

> fisher.test(toxoplasma)
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Fisher's Exact Test for Count Data

data: toxoplasma

p-value = 7.404e-08

alternative hypothesis: true odds ratio is not equal to 1

95 percent confidence interval:

3.100565 22.115714

sample estimates:

odds ratio

7.530029

3a) The QQ-plot suggests that the normality assumption is not correct, so if a t-test is
done it will be unclear how to interpret the results.

> attach(sleep)

> sleep.diff <- extra[1:10]-extra[11:20]

> qqnorm(sleep.diff) ; qqline(sleep.diff)
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b) Since the perturbation method adds small noise into the data, the distortion is neg-
ligible, while we successfully overcome the technicality constraints in the Wilcoxon test
caused by ties.

> wilcox.test ( sleep.diff + runif(10, -0.001, 0.001) )

Wilcoxon signed rank test

data: sleep.diff + runif(10, -0.001, 0.001)

V = 0, p-value = 0.001953

alternative hypothesis: true location is not equal to 0
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c) If we nevertheless perform a t-test, we would reject the null hypothesis of zero mean
change; for the Wilcoxon-test, we reject the null hypothesis that the median change is
zero. It is more informative if we report estimates of the mean change or median change,
and then provide their 95% CI via bootstrapping.
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