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Part B — Structured Essay Questions
(15 * 1 =15 Marks)

This question is a compulsory question. Write the answer within the space provided in the

question paper.
01. a)
1. List 2 Discrete probability distributions. (2 Marks)
1. List 2 examples of ordered categorical variables. (2 Marks)
iii. List 3 Non-Probability Sampling Techniques. (3 Marks)

b)  Xis anormally distributed variable with mean p = 20 and standard deviation
¢ =5. Find the following probabilities.
1. P(x<30) (4 Marks)

ii. P(x>15) (4 Marks)
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Part C — Structured Essay Questions
(15 * 3 = 45 Marks)

There are 5 structured essay questions. Write answers for only three questions in the answer

books provided.

01. Find the answers to the following questions using the following data set.
7,3,6,9,12,3,10,7,3,10

a) Calculate the mean, median and mode of the data set. (5 Marks)
b) Complete the following table. (Copy this table into your answer sheet.) (5 Marks)

(xi—x) (xi—x)?

=
-~

RoRTe WAV EEN |

—
3

(V]

—
[

w3

—
o

¢) Calculate the variance of the data set. (3 Marks)
d) Compute the coefficient of variation. (2 Marks)

02. a) Define the following terms. (6 Marks)
1. Validity
ii. Reliability
iti. Diagnostic Test

b) Suppose a new screening test was done on 700 people. The screening test was
positive in 70 of the people with the disease and 50 of the people without the
disease. 100 of them were positive in the diagnostic test.

i. Calculate sensitivity, specificity, positive predictive value, and negative

predictive value of the screening test. (4 Marks)
ii. What conclusions can be drawn from the results? (2 Marks)
iii. What is the prevalence of the disease? (3 Marks)
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03.

04.

A public health study aims to explore the relationship between smoking habits and the

fertility of women undergoing IVF (In Vitro Fertilization) treatments.

Data was

collected from 586 women and categorized into smokers and non-smokers, and to the
number of IVF cycles (1 cycle, 2 cycles, 3+ cycles) they underwent. Data are given

below.
1 cycle 2 cycles 3+ cycle
smoking 29 16 55
Non-smoking 198 107 181

a) Calculate the expected frequencies for each category.

(4 Marks)

b) State the null hypothesis (HO) and the alternative hypothesis (H1) for this analysis.

c) Perform the Chi-square test of independence
d) Interpret the results of your analysis in the context of the impact of smoking on the

number of IVF cycles needed for a successful pregnancy.

(2 Marks)

(6 Marks)

(3 Marks)

You are provided with data from a dichotic listening task aimed at investigating
whether adults report verbally presented material more accurately from their right ear
than from their left ear. The data, which are positively skewed, represent the scores
obtained from the left and right ears of 12 participants. Based on this information,
answer the following questions.

Participant Left ear Right ear
1 30 32
2 29 30
3 10 8
4 31 32
5 27 20
6 24 32
7 29 30
8 26 27
9 25 32
10 5 32
11 20 30
12 32 32

a) State the most appropriate statistical test for assessing the differences in accuracy

of auditory processing between the left and right ears.

(2 Marks)

b) Define the null hypothesis and the alternative hypothesis for this study. (2 Marks)
¢) Conduct the chosen statistical test, and what conclusions can be drawn from the

results?

(11 Marks)
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05. a) Define the following terms. (6 Marks)
i. Sample Space

ii. Mutually Exclusive Events
iii. Bernoulli Distribution

b) Itis given that P(A) = 0.6, P(B) = 0.4 and P (A N B)=0.3.

i. FindP (AU B). (3 marks)
ii. Find P(B/A). (3 Marks)
iii. Assume that A and B are independent events and find P(A/B). (3 Marks)

END OF QUESTION PAPER.
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Z TABLE

NECESSARY STATISTICAL TABLES

0.0

STANDARD NORMAL TABLE (2)

Entries in the table give the area under the curve
between the mean and z standard deviations above
the mean, For example, for 2= 1,25 the area under
the curve between the mean {0) and z is 0.3944.
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0.0000
0.0398
0.0793
0.1178
0.1554
0.1915
0.2257
0.2580
0.2881

0.3159

0.3413
0.3643
0.3849
0.4032
0.4192
0.4332
0.4452
0.4554
0.4641
0.4713
0.4772
0.4821
0.4861
0.4893
0.4918
(.4938
0.4853
0.4965
0.4974
0.4081
0.4987
0.4990
0.4993
0.4995
0.4997

0.0040
0.0438
0.0832
01217
0.1591
01950
0.2201
0.2611
0.2810
0.3186
0.3438
0.3665
0.3869
0.4048
0.4207
0.4345
0.4463
0.4564
0.4649
0.4719
04778
0.4826
0.4864
0.4896
0.4920
0.4840
0.4055
04966
0.4975
0.4982
0.4987
0.4091
0.4993
0.4995
04987

0.0080
0.0478
0.0871
0.1255
0.1628
0.1985
0.2324
0.2642
0.2839
D212
0.3461
0.3686
0.3888
0.4066
04222
0.4357
0.4474
0.4573
0.4656
0.4726
0.4783
0.4830
0.4868
0.4898
0.4922
0.4641
0.4956
0.4967
0.4976
0.4982
0.4987
0.4891
04894
04895
04897

0.0120
0.0517
0.0010
0.1298
0.1664
0.2019
0.2357
0.2678
0.2069
0.3238
0.2485
0.3708
0.3007
04082
04236
04370
04484
0.4582
0.4664
0.4782
04788
0.4834
0.4871
04901
04926
04943
0.4957
0.4968
04977
(.483
0.4988
0.4991
0.4994
0.4996
04997

0.0160
0.0557
0.0848
0.1331
0.1700
0.2054
0.2389
0.2704
0.2085
0.3264
0.3508
0.3728
0.3925
0.4096
0.4251
(.4382
0.4495
0.4591
0.4671
0.4738
0.4793
0.4838
0.,4875
04904
0.4827
0,4945
0.4950
0.4869
0.4977
0.4984
0.4988
0.4992
0.4994
0.4896
0.4097

00190
0.0566
0.0087
0.1368
0.1736
0.2088
0.2422
02734
0.3023
0328
0.3513
0.3749
0.3944
0.4115
0.4265
04394
0.4506
0.4599
0.4678
0.4744
0.4798
0.4842
04878
0.4006
04929
0.4646
0.4960
0.4870
04978
0.4484
0.4589
0.4992
0.4994
0.4996
04997

0.0239
0.0636
0.1026
0.1406
04772
0.2123
0.2454
0.2764
0.3051
0.3318
0.3554
0.3770
0.3962
04131
0.4279
0.4406
0.4515
0.4608
0.4686
0.4750
0.4803
0.4845
0.4881
0.,4908
0.4931
0.4948
0.4961
0.4971
0.4879
0.4985
0.4989
0.4002
04004
0.4996
0.4997

0.0279
0.0875
0.1064
0.1443
0.1808
0.2157
0.2480
0.2794
0.3078
0.3340
0.3577
0.3790
0.3980
0.4147
04202
04418
0.4525
04616
0.4693
0.4756
0.4808
0.4850
0.4884
04811
04932
0.4949
0.4062
0.4972
0.4979
0.4985
0.4088
0.4982
04895
049986
0.4987

0.031¢
0.0714
0.1103
0.1480
0.1844
0.2190
0.2517
0.2823
03106
0.3365
0.352¢
0.3810
0.3697
04162
0.4306
0.4429
0.4535
0.4625
{14699
04761
0.4812
0.4854
04887
04913
0.4934
0.4951
04963
04973
0.4880
04686
0.4890
0,4993
0.4995
04996
0.4997

00359
0.0753
(.1141
01517
0.1879
0.2224
0.2549
0.2852
0.3133
0.3389
0.3621
0.3830
04015
0.4177
0.4319
0.4441
0.4545
0.4633
0.4706
0.4767
04817
0.4857
0.4890
04918
04936
0.4952
0.4954
0.4974
0.4981
0.4986
0.4990
0.4993
0.4995
0.4897
0.4998
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WILCOXON SIGNED- RANKS TABLE

Two-Sided Test o

One-Sided Test o

0.1
0.08

Pk et

fac S R

11
14
17
21
26
30
3&
41
47
54
60
68
5
83
a2
101
114
120
130
141
152

808
0.025

e Oh s B P

14
117
21
25
30
35
40
44
52
54
56
73
a1
a0
a8
07
112
127
137

602
Riz

19
13
1&
20
24
28
33
3%
43
49
56
62
&8
EZ
B5
93
102
111
120

a0
0.005

PERRT SRV S o)

10
13
16
19
23
28
32
37
43
48
55
&1
&8
76
B4
92
100
108

Page12 of 13




CHI-SQUARE TABLE

Chi-square Distribution Table

df. | .995 99 97 95 .9 1 05 025 .01
1 0060 0.00 000 000 002 2.1 3.84 5.02 6.63
2| 0061 002 005 010 021 4.61 5.99 7.38 9.21
3] 067 011 022 035 058, 6325 7.81 9.35 1134
4| 021 030 048 071 1.06Y T.78 949 1114  13.28
5| 041 055 083 115 1.61 9.24 11.07 12.83  15.09
6| 068 087 124 164 220 1064 1259 1445 16.81
71 099 124 169 217 2.83 1202 14.07 1601 18.48
8| 1.3¢ 165 218 273 349 1336 1551 1753  20.09
9| 1.73 209 270 333 417 1488 1692 19.02 2167

10 216 256 325 394 487 1599 1831 2048 23.21







