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Essay Questions
(200 marks)

1. A study was conducted to explore the relationship between smoking status and lung
cancer incidence in a population of 200 individuals. The participants were categorized
as either "smokers" or "non-smokers,” and their subsequent diagnosis of lung cancer
was recorded as either "positive” or "negative." The data collected is summarized in the
contingency table given below:

Smoking Lung Cancer Diagnosis
Status Positive Negative
Smokers 40 60
Non-smokers 20 80
i.  Explain the concept of ‘chi-squared test’ in statistical analysis. (06 marks)
ii.  State the null hypothesis and aiternative hypothesis relevant to the above study.
(06 marks)
iii. Determine the values for the letters A-H given in the following table. (24 marks)
Observed Expected (fo ~ f)?
Value (f3) Value (f,) £
40 A E
60 B F
20 C G
80 D H
iv. Calculate the chi-squared test statistic. (04 marks)
v. What is the degrees of freedom value and the corresponding critical value (table
value) at 0.05 significance level for the above test. (04 marks)
vi. Compare the test statistics with critical value and interpret the results. (06 marks)
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2.
a)

i. Briefly describe what is hypothesis testing?
ii. Write down main 4 steps in hypothesis testing.

(03 marks)
(04 marks)

iii. Briefly explain the difference between descriptive statistics and inferential statistics.

(03 marks)

b) A researcher aims to assess the impact of a new exercise program on weight reduction
in a group of 10 participants. Before starting the exercise program, weight of the
participants were recorded. After six weeks of following the exercise program, their
weight was measured again. The data collected is presented below (Assume data are

normally distributed).

Participant Initial Weight after 6
Weight (kg) weeks (kg)
{IWB) (IWA)
1 85 80
2 72 68
3 91 86
4 78 75
5 67 65
6 95 90
7 82 78
8 70 67
9 88 84
10 75 72

i. What is the suitable parametric test that the researcher could use? (02 marks)
ii. Clearly State the Null hypothesis and Alternative hypothesis. (04 marks)
iii. Complete the following table (Copy the table to your answer booklet). (20 marks)

Participant IWB IWA Difference (D) D?

1 85 80 ]
2 72 68

3 91 86

4 78 75

5 67 65

] 95 90

7 82 78

8 70 67

9 88 84

10 75 72

iv. Calculate the test statistic. (08 marks)

v. Obtain the critical value (table value) at 5% significance level. (03 marks)

vi. What is your conclusion? (03 marks)
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3.
)
1. List 2 differences of parametric and non-parametric tests? (04 marks)
ii. Explain nature of data used in the following non-parametric tests. (06 marks)
1) Wilcoxon Signed-Rank test
2) Wilcoxon Rank-Sum test
3) Spearman’s Rank Correlation test

b) A researcher aims to explore the relationship between physical exercise and reduction
in cholesterol levels among 5 participants. The data collected includes the number of
hours each participant exercised per week and their corresponding reduction in
cholesterol levels after six weeks. The data is presented in the following table

Participant Hours of Cholesterol
Exercise per Reduction (mg/dL)
Week (X) (Y)
i 5 15
2 7 22
3 4 10
4 6 18
5 8 25
i. Draw a scatterplot and describe the nature of the relationship between the two
variables based on that. {10 marks)
il. Complete the following table (Copy the table to your answer booklet) (15 marks)
X Y (X-X)* (Y-¥)? (X-X) (Y-1)
5 15
7 22
4 10
6 18
8 25
iii.Calculate the Pearson Correlation Coefficient. (10 marks)

iv.Using the calculated Pearson correlation coefficient, discuss whether there is a linear
association between the hours of exercising and cholesterol reduction.

(05 marks)
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4,

a)
i. Describe what is Analysis of Variance (ANOVA)? (06 marks)
ii. Write down main 3 assumptions of ANOVA. (06 marks)
iii. Clearly State the common Null hypothesis and Alternative hypothesis for ANOVA

testing. (08 marks)

¢) A researcher is investigating the impact of study hours on students’ exam scores. The
following data was collected from 10 students, the number of hours they studied and
their exam scores. The data is provided below.

Student Hours Studied Exam Score

1 2 50

2 4 55

3 6 60

4 8 65

5 10 70

6 12 75

7 14 80

8 16 85

9 18 90

10 20 95
i. Identify the dependent and independent vartables. (06 marks)
ii. Estimate the Regression Equation. (20 marks)
iii.Using the regression equation, predict the exam score of a student who has studied

15 hours. (04 marks)
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List of Equations
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This mable presents the area between the mean and the Z score . When Z=1.96, the shaded

area iz 0.4750,

Areay Under the Standard Normal Curve
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Numbers in each row of the table are velues on a fdistribution with
{df} degraes of freadom for selectad right-tail {greater-than) srobabilities {(p).

L (poon

dp| 0& 025 0.10 805 0,005 .01 6.005 0.0005
1 | 0324920 | 1.000000 | 3.077884 | 6.313752 | 1270620 | 31.82052 | 63659674 | 636.6192
2 | 0288675 | 0.816497 | 1.885618 | 2.919986 | 430265 | 696456 | 997484 | 31.5951
3 | 0276671 | 0.764882 | 1637748 | 2353363 | 218245 | 453070 | 584097 | 129240
4 | 0270722 | 0740897 | 1533206 | 2131847 | 277645 | 3.74695 | 480463 | B.6I3
5 | 0267181 | 07266687 | 1.475884 | 2015048 | 257058 | 338493 | 403214 | 63888
6 | 0284835 | 0717558 | 1439756 | 1943180 | 244851 | 314267 | 370743 | 59588
7 [ 0263167 | 01142 | 1414924 | 1894579 | 236462 | 209795 | 3.49848 | 5.4079
g | p2s1921 | oosasy | 1396815 | 1850548 | 220600 | 289646 | 335539 | 50413
g | 0260855 | 0702722 | 1383029 | 1.833113 | 276216 | 2.82144 | 324984 | 47809
10 | 0260185 | 0699812 | 1372184 | 1812461 | 222814 | 276377 | 398927 | 4.586%
11 | 0259556 | 0597445 | 1383430 | 1.795885 | 2.20039 ! 271808 | 390581 | 44370
12 | 0259033 | 0695483 | 1356217 | 1.782288 | 217881 | 268100 | 308458 | 33178
13 | 0258591 | 0699829 | 1350171 | 1770933 | 216037 | 265031 | 301228 | 4.2208
14 | 0256213 | 0502417 | 1345030 | 1761310 | 214470 | 262440 | 247684 | 4.140%
15 | 0257885 | 0691197 | 1.340606 | 1753050 | 2.43145 | 2060248 | 294671 | 40728
16 | 0257509 | 0890132 | 1.336757 | 1.745884 | 2.118M 2568349 | 292078 | 40150
17 | 0.257347 | 0889185 | 1333378 | 1739607 | 2.10982 | 256693 | 289823 | 3.§051
18 | 0261123 | 0688364 | 1230301 | 1734064 | 210082 | 255238 | 287844 | 39216
19 | 0258923 | ose7e21 | 1327728 | 1729133 | 208302 | 253948 | 286083 | 1335834
20 | 0256743 | 0586954 | 1325341 | 1724718 | 208506 | 252798 | 284534 | 3.8495
21 | 0256580 | 0686352 | 1323188 | 1.720743 | 207961 | 251766 | 283136 | 38193
22 | 0.256432 | C6B5805 | 1321237 | 117144 | 207387 | 250832 | 281878 | 3.79%1
23 | na256297 | 05US308 | 13184650 | 1713672 | 200866 | 240087 | 280734 | 37676
24 | 0256173 | 0.6B4BS0 | 1.317836 | 1790882 | 206390 | 249216 | 279694 | 37454
25 | 0.256060 | 0.884430 | 1318345 | 1708141 | 2085954 | 248511 | 278744 | 37251
26 | 0256956 | 0eR40a3 | 1magr2 | 1705618 | 206653 | 247863 | 2778 | 37066

27 | 0255858 | 0683685 | 1313703 | 1.703288 | 206183 | 247268 | 277068 | 3.6600
28 | 0255768 | 0683383 | 1312527 | 1701131 | 204841 | z46r4 | 276325 | 36738
29 | 0255684 | 0583024 | 1.311434 | 1699127 | 204573 | 246202 | 275639 | 3.6594
a0 | 0255605 | 0682756 | 1310415 | 1697261 | 204227 | 245726 | 275000 | 36480
2z | 0253347 | 0678450 | 1281552 | 1644854 | 195996 | 232635 | 267583 | 3.2005
cl 80% 0% 95% 98% 9% 99.9%
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