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IMPORTANT INSTRUCTIONS/ INFORMATIONS TO CANDIDATES

o This question paper consists of 09 pages with 4 Essay Questions.
e . Write your Index Number in the space provided.

o Answer ALL questions in the booklet provided. (All answers must be in INK: Answers
in peneil will NOT be marked))
o Necessary Formulae/ tables are given in page 06-09.

¢ Mobile phones and any other electronic equipment are NOT allowed.

o Non programmable Calculators are allowed.




Essay Questions (100% Marks)

01.

ii.
iti.

iv.

b)

1L

iit.

iv,

A health research firm wishes to estimate the percentage of working women having high
blood pressure.

A sample of 625 working women in a city were selected and tested to determine whether
they have high blood pressure. Out of the 625 women fested, 500 turned out to bave high

blood pressure.
Explain the difference between point estimates and interval estimates.
What is the point estimate of the percentage of working women with high blood pressure?
Calculate the standard error.
Calculate 95% and 99% confidence intervals for the population proportion of working
women having high blood Pressure. |
Interpret the 99% confidence interval that you have calculated in part iv above.

(25 marks)

A study was designed to test the claim “the population proportion of male students who
consume artificial protein supplements is 0.6”.

A random sample shows that 77 out of 100 male students surveyed, consume artificial
protein supplements. The study group wishes to test the above claim at 0.05 significance
level. 4

Clearly state the null hypothesis and the alternative hypothesis.

Calculate the test statistic value.

What is the distribution and the corresponding table value that can be used to test the null
hypothesis?

Can we reject the null hypothesis at 0.05 significance level? Give reason/s.

What is your conclusion about the population proportion of males who consume attificial

protein supplements?
(25 marks)
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02. A group of lab scientists aim to investigate whether there is an association in cure 1afes
between males and fermales for a specific injection treatment, The following table provides

the observed frequencies of cured and non-cured patients for both genders.

il.

iil.

Males Females Row total
Cured 12 48 60
Not-cured 30 10 40
| Column total 42 58 100

Clearly state the null hypothesis and the alternative hypothesis.
Calculate the expected frequencies for these observed frequencies.

Calculate the Chi square test statistic

iv. What is the degree of freedom value for this test?
v. Find the corresponding table value at 0.05 significance level.
vi., What is your conclusion about the cure rates between males and females at 0.05
significance level? Give reason/s. (50 marks)
03.
a)} InaPharmaceutical industry, a researcher wishes to test whether mean weight of an active

ingredient of a particular tablet is different from the standard value of 13.00 milligrams.
The masses, in milligrams, of 10 randomly selected tablets are given below, Standard
deviation of the sample is 1.17 (Assume that this sample comes from a normal population)

Number 1 2 3 4 5 6 7 8 9 10
Weigh 12.50 ! 13.80 | 14.60 | 12.30 | 14,10 | 14.00 | 11.10 | 13.30 12.50 | 14.80
(milligrams)

il.

iii.

Clearly state the null hypothesis and alternative hypothesis.
What is the suitable parametric test that the researcher may use? Give reason/s.

What is the average weight of the sample?

iv. Calculate the test statistic.

v. What is the degrees of freedom value and the corresponding table value at 0.05
significance level for the above test?

vi. What is your conclusion about the mean weight of active ingredient of the tablets? Give

reason/s. (25 marks)
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b)

A new prenatal care program is introduced for women who are living in a rural area. It
involves in-home visits during the course of pregnancy in addition to the usual scheduled
visits, Out of'a sample of 15 pregnant women, 7 are randomly assigned for the new prenatal
care program and others participated in the usual care program, After delivering their
babies, APGAR scores were e measured to see whether women, who participate in the new
program, deliver healthier babies than women receiving only usual care. (APGAR score is
a measure of the physical condition of a newborn infant which stands for "Appearance,
Pulse, Grimace, Activity, and Respiration). APGAR scores range from 0 to 10 with scores
of 7 or higher considered as normal (heatthy), 4-6 is low and 0-3 is critically low. The data
are shown below.

Usual Care 8 7 6 2 5 8 7 3
New 9 9 7 8 10 9 6
Program

ii.

it

iv.

ii.

iii.

Iv.

What is the difference between parametric test and non-parametric test?

What is the suitable non-parametric test to see whether there is any significant difference
between APGAR scores between babies in the usual prenatal care and the new prenatal
care program?

Clearly state the null hypothesis and alternative hypothesis.

Perform the test that you mention in part ii and interpret the result. (Hint: Table values at
5% significance level are lower {imit = 41 and upper limit = 71)

(25 marks

Explain the following terms

A) Pearson’s correlation coefficient

B) Regression
Explain the difference between simple linear regression and multiple linear regression.
Sketch the scatter plots for the following correlation coefficient values and interpret them,

A) 0.50
B) 0.85
C) -1.0

Identify the symbols of the linear regression line ¥ = bX + a. (25 marks)
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b) A researcher wishes to compare three drugs used to treat some disease. Responses (time to
cure in days) are measured such that a smaller value indicates a more favorable response.
A total of 18 patients are randomly assigned to one of the three drug groups (Drug A, Drug

B and Drug C). The data are provided below.

DrugA DrugB
7.30 7.10
8.20 10.60

10.10 11.20

6.00 9.00
9.50 8.50
10.90

i, State the null hypothesis and alternative hypothesis to be tested.
ii. Calculate the average cure times in each treatment separately.

i Calculate overall average cure time for all treatments together.

Drug C

5.80
6.50
8.80
4.90
7.90
8.50
5,20

iv. Calculate the F-test statistic using summarized data given in the following table,

Drug A

Drug B

Drug C

LSample variance 2.73

2.61

2.56

v. Ifthe critical F value at 0.05 of significance is 3.63, interpret the results.

(25 marks)




Necessary Formulae

The following equations are given in the usual/ standard notation.
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Significance 7 value
level (a)
0.01 2.58
0.05 1.96
0.10 1.64




iy

G20 1018 1005 {002 1001 J000s {ooe {0001

3078 63141 Y1706 | 3LBI0T 63,6571 127,521 § 318,309 § 636619

1886202014303 | 6963 {9825 | 14080 | 12327 3L A

()

L6358 12353 {3182 [ 4541 {5841 17483 215 (12924

LE33 12132527736 | 35947 14604 [5598 7173 {8610

5 L7 (201512571 | 3365 14032 4773 15893 6860
6 14401 1.943 12447 13145 13707 14317 15208 {5059
7 14151 189512365 12998 13490 {4009 {4735 {5408
§ L397] L8603 2306 | 2897 §13.355 [383% (4301 §504)
9 L38¥ 183372262 1282 132350 {3650 14297 |4781

1372 181292208 | 2764 §3.16% ]3.381 j41dd 14587

L3831 179612200 2718 15106 $3497 14005 {4457

1356178212179 2681 [3,055 |3428 {3930 14318

13307 L7 12.160 | 2450 {3012

3
E3451 176112245 12625 12577 [3326 3787 (4140

1348 L7531 2051 12602 J2947 §3286 13733 14407

1337 VL6 2120 | 2584 2921 13252 (3686 §4.015

13331 174012010 12567 §2.898 [35022 3646 [3.983

L3303 LT3412401 12552 JORTS §2197 13610 3gm

1328|1729 02093 12530 §2.861 137 133579 {38583

132511925 12.086 | 2528 {2845 (3153 135352 fagsp

13331 1.

7 3
132171732074 (2508 2819 3119 (3508 13




Chi Squared table

df Significance levels

0.05 0.01 0.001
1 184 |664 |1083
2 5.99 9.21 13.82
3 7.82 1135 116.27
4 9.49 1328 | 1847
5 11.07 | 1509 |20.352
6 1259 | 1681 |22.46
7 1407 | 1848 |24.32
8 1551|2009 |26.13
9 1692 | 21.67 |2788
10 1831 | 2321 12959
11 1968 |2473 13126
12 2103|2622 |3291
13 2236 12769 | 3453
14 2369 |29.14 |36.12
15 25.00 | 3058 | 3770
16 2630 | 3200 | 3925
17 2759 | 3341 | 4079
18 2287 |3481 4231
19 30,14 | 36.19 | 43.82
20 3141 | 37.57 | 4532







