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REQUIREMENTS : CALCULATOR AND STATISTICAL TABLES
INSTRUCTIONS : ANSWER ANY THREE QUESTIONS



Question 1 [20 marks, 10+6+4]

(a) The data in Table 1 are a subset of data obtained by Kaneto, Kosaka and Nakao (1967). The
experiment investigated the effect of vagal nerve stimulation on insulin secretion. The subjects
were mongrel dogs with varying bodyweights. Table 1 gives the ammount of immunoreactive insulin
in pancreatic venous plasma just before stimulation of the left vagus nerve (X) and the amount
measured 5 minutes after stimulation (V) for seven dogs. '

Table 1: Blood levels of immunoreactive insulin pU/nl.
Sample i X; Y;

1 350 480
2 200 130
3 240 250
4 290 310
5 90 280
6 370 1450
7 240 280

(i) Test the hypothesis of no effect against the alternative that stimulation of the vagus nerve
increases the blood level of immunoreactive insulin.

(ii) Construct an approximate 90% confidence interval for the change in immunoreactive insulin.
(Use the Hodges-Lehmann type confidence interval.)

(b) The Wilcoxon's signed rank test, test if the median difference between two variables, X and Y, is
0. We define the differences, D; = Y; — X, and the test statistic T, to be the sum of the ranks
associated with positive differences. Show that under the null hypothesis,

B 1] = "D

Question 2 [20 marks, 10+10]

The data in Table 2 are a subset of data obtained by Thomas and Simmons (1969), who investigated the
relation of sputum histamine levels to inhaled irritants and allergens. The histamine content was reported
in micrograms per gram dry weight of sputum. The subjects for this portion of the study contained 15
smokers; 6 of them were allergics and the remaining 9 were asymptotically (nonallergic) individuals. Care
was taken to avoid people who carried out part of their daily work in an atmosphere of noxious gases or
other respiratory toxicants. Table 2 gives the ordered sputum histamine levels for the 15 individuals in the
study.



Table 2: Sputum histamine levels pg/g dry weight sputum.
Allergics Nonallergics

1651.0 48.1
1112.0 48.0
102.4 455
100.0 41.7
67.6 35.4
65.9 34.3
6.6
5.2
4.7

(a) Using the Wald-Wolfowitz runs test, test the hypothesis of same distributions.

(b) Construct a 90% Cl of the median difference.

Question 3 [20 marks, 10+10]

(a) In order to study the effects of pharmaceutical and chemical agents on mucociliary clearance, doctors
often use the ciliary beat frequency (CBF) as an index of ciliary activity. One accepted way to
measure CBF in a subject is through the collection and analysis of endobronchial forceps biopsy
specimen. However, this technique is a rather invasive method for measuring CBF. In a study
designed to assess the effectiveness of less invasive procedures for measuring CBF, Low, et al.
(1984) considered the alternative technique of nasal brushing. That data in Table 3 are a subset of
the data collected during the investigations.

Table 3: Relation between CBF values (hertz) obtained through nasal brushing and endobronchial for

biopsy.

Nasal Endobronchial
Subject ¢ Brushing Forceps Biopsy

1 15.4 16.5

2 13.5 13.2

3 13.3 13.6

4 124 13.6

5 12.8 14.0

6 "135 14.0

7 145 16.0

8 13.9 14.1

9 11.0 115

Using Spearmans’ p, test the hypothesis of independence versus the alternative that the CBF mea-
surements via nasal brushing and endobronchial forceps biopsy are positively associated (and, there-
fore, that nasal brushing is an acceptable alternative to the more invasive forceps biopsy technique
for measuring CBF).

(b) Carry out a Kolmogorov-Smirnov test of the hypothesis that the measurements



5.1, 6.2, 3.4, 2.2, 4.7, 3.3, 1.6, 4.6, 5.0, 4.3

come from the distribution.

)\x)\—l

f@) = S exp(~(a/6))  2>0

Question 4 [20 marks, 10410]

(a) Pretherapy counselling of clients has been shown to have beneficial effects on the process and
outcome of counselling and psychotherapy. Sauber (1971) investigated four different approaches to
pretherapy training:

e Control (no treatment)
e Therapeutic reading (TR) (indirect learning)
e Vicarious therapy pretraining (VTP) (videotaped, vivarious learning)

o Group, role induction interview (RIl) (direct learning)

Treatment conditions 2 to 4 were expected to enhance the outcome of counselling and psychotherapy
as compared with a contro! group, those subjects receiving no prior set of structuring procedures.
One of the major variables of the study was “psychotherapeutic attraction”. The basic data in
Table 4 consists of the raw scores for this measure according to each of the four experimental
conditions.

Table 4: Raw scores indicating the degree of psychotherapeutic attraction for each experimental condit

Control TR VTP RI
0 0 0 1
1 6 5 5
3 7 8 12
3 9 9 13
5 11 11 19
10 13 13 22
13 20 16 25
17 20 17 27
26 24 20 29

Use the Kruskal-Wallis test to test for equality of the medians for the four experimental condition.

(b) A multiple choice quiz contains ten questions. For each question there is one correct answer and
four incorrect answers. A student gets three correct answers on the quiz. Test the hypothesis that
the student is guessing and the 5% level of significance.
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