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QUESTION ONE (30 MARKS)

(a) Why are non-parametric tests mostly applied in medical rescarch data? (2 marks)
(b) State two assumptions ol the Wilcoxon rank-sum test (2 marks)
(¢) What arc the limitations of non-parametric methods? (3marks)
(d) Discuss the difference between parametric and non-paramctric tests (6 marks)

(¢) As a data analyst. what is the procedure you follow after data collection? Brielly discuss
the steps vou will follow before conducting appropriate analysis (6 marks)

(1) Name three advantages of non-paramctrie tests (3 marks)

(2) Todetermine if the order of questions has a significant impact on students™ performances
in an exam. 20 students arc randomly cqually divided into 2 groups A and 3. liveryone
were asked to answer an exam paper. The exam papers for both groups consist of same
questions. The questions were ranked from casy to hard in the papers for group A while
they were ranked from hard the casy for group B. The scores cach student got arc as

follows.

72 |91 | 71| 76 | 70

A i 82 | 82 | 84 | 94 | 90
{ r i
B 40 |60 | 52| 72 | 12| 81 |75 78| 1 | &

Use the Wilcoxon signed rank test and assume normal approximation to assess whether
students” performances in the two groups are signilicantly dillerent(Take a = 0.001)
: (& marks)

QUESTION TWO {20 MARKS]
A study was conducied on some sclected individuals 10 sce if physical exercise has an effect in
reducing depression. Individuals in the study were randomly assigned to one of the groups namely:
no exercise: 20 minutes ol jogging per day and 60 minutes ol jogging per day respectively. At the
cnd of'a month, we ask cach participant to rate how depressed they now feel. on a Likert scale that
runs from 1 ("totally miserable") through to 100 (“extremely happy'). At the beginning of the
session, a preliminary test is given. and the scores are shown in the following table.

No exercise ; 20 minutes of jogging per ; 60 minutces of jogging per
‘ day | day
23 ‘ 22 ‘ 59
26 | 27 | 66 |
51 | 39 38
49 | 29 ' 49
58 | 46 f 56
3 , 48 i 60
29 | 49 | 56 |

44 | 65 62




State any FIVI assumptions of Kruskal-Wallis test (Smarks)
Formulate the null and the alternative hypothesis (2 marks)
At the 0.05 level, use the Kruskal-Wallis test to determine whether evidence exists to

conclude if physical excrcise alleviates depression? (13 marks)

QUESTION THREE [20 MARKS]

a) The cffectiveness of advertising for two rival products (Brand X and Brand Y) was
compared. Market rescarch at a local shopping centre was carried out. with the participants
being shown adverts for two rival brands ol coffee, which they then rated on the overall
likelihood of them buying the ptoduct (out of 10, with 10 being "definitely going to buy
the product"). Half of the participants gave ratings for onc of the products. the other half
gave ratings for the other product. Use Mann-Whitney U Test (10 marks)

| Obs | Brand X ratings ' Brand Y ratings
L1 {3 | 9
2 4 7
3 2 5
4 6 10
5 2 6 |
6 | 5 | 8 |
b) When does one employ McNemar test? (2 marks)

¢) Below is the data from the 334 women with breast cancer. Screen [ilm mammograms
detected 136 women. digital mammograms detected 138, but only 84 of these women were
deteeted by both modalities. Use McNemar test to show il there is any association between
the two types of mammograms employed. The data are displayed in this 2x2 table
(8 marks)

Screen mamm ogram

_ I Detected ] Misscd ' lotal

Detected ; 84 '{ 54 | 138

Digital ' Missed i 52 | 144 196
Mammogram Total 136 ] 198 334

QUESTION FOUR |20 MARKS]

(a) The following example shows the ranks medical students on patients according 1o their

clinical pcri'mm;mcc(.\/ ) and test scm'cs(} ). The table shows the data obtained. Usc
Spearman’s Rank Correlation Coetticient to test it there is any association between the

clinical performance and test scores. (10 marks)




Obs 1] 2] 3 | 41 5 |6

~Clinical 3 ! Z2 L 4 | & | 7
performance (v) ‘ | | ! |
) } | 5 !

Test scores (v) 3 2 1| 7 5 6

(hy A rescarcher is interested in whether adrug affeets appetite in rats. Fight rats were tested

twice, once with the drug and once without the drug. in a random order. The rats need to

climb a slope to get a food pellet, and the number of times cach animal chimbed the slope
in a S-minute period was recorded. The data are not normally distributed (Usc Wilcoxon

(10 marks)

signed rank test, takear ~ 0.03)

Obs i1 {3 I3 la™'js | 7
Vithdrug | 10 | 25 111 126 18 | 14 | 16

H i i i |
No drug 15 22 |18 |24 [ 189 | 22 | 20

QUESTION FIVE [20 MARKS]

Sin subjects participated in an experiment to compare four methods ol relicving stress. hach

§

sebicet was placed in a stresslul situation on Tour different occasions. fsach tu

ne a diflerent

miethod for reducing stress was used with the subject. The response variable 1s the amount of

decrease in stress levels as measured before and after treatment application. the resindis were as

fotlows.

| SUBJECT
{ ! 2 3 4 |
TREATMENT . A 16 | 16 T | W’
i | ‘ |
8 | ol ‘ope 21 29
| | |
¢ 22 23 22 36
A 20 20 3

4t State two assamptions of Friedman's test

b

{4 marks)

<) Make all possible pair-wise comparisons of the four methods. (9 marks)

L lae o = 0.05.

1§

{2marks)

Can we conclude based on Friedman test. that the four methods differ in ¢licctiveness”




