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Part A — Multiple Choice Questions

(20 marks)
Choose the most suitable/best answer and indicate with a ‘X’ in the answer sheet.

. Type I error occurs when,

a) rejecting a false null hypothesis
b} rejecting a true null hypothesis
c} accepting a false null hypothesis
d) accepting a true null hypothesis

. The shape of the t-distribution depends on
a) sample size

b) population size

¢) parameters

d) degrees of freedom

. What is the method used to predict the value of a dependent variable based on independent
variables?

a) Correlation

b) Regression

c) ANOVA

d) Hypothesis testing

. Standard deviation of a sampling distribution is called a,
a) standard error

b} sampling error

c) type [ error

d} type Il error

. Chi-squared distribution is,
a) normally distributed.

b) uniformly distributed

¢) positively skewed.

d) negatively skewed



0. Pearson correlation coefficient () is equals zero (0) indicates that,
a) there is a negative relationship between the two variables,
b) there is a positive relationship between the two variables.
c) there is no relationship between the two variables.
d) thereis a weak negative relationship between the two variables.

7. The slop and the intercept of a linear regression line are calculated as 2.5 and 16, What is the value
of the dependent variable (Y) when the independent variable (X) is 4?
a} 16
b) 66.5
c) 116
d) 26

8. What is the method that can be used to compare three or more population means?
a) Paired t test
b) Ztest
c) ANOVA
d) Regression

9. From a population of 500 elements, a sample of 225 elements are selected. Variance of the
population is 900. The standard error of the mean is approximately
a) 1.3
by 2
c) 40.2
d) 60

10. From the following cases, select the case where we can use paired t-test.
a) When comparing men and women's scores
b) When comparing the same participants performance before and after training
¢) When comparing the means of three or more groups
d) When assessing relationships between two groups

.
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Part B —Structured Essay Questions

(80 marks)
Write answers in the space provided. Use the necessary information given in the table below.

Table value/Critical value

Test Test Statistic (CI - 005)

Chi-squared , _ (Observed value — Expected value)?
- ¥2 =

test Expected value

(df = 1,) = 3.84
(df = 2,%) = 5.99

1. Suppose 340 randomly selected cancer patients were asked whether their primary diagnosis was a

Brain cancer and whether they owned a cell phone before their diagnosis. The results are presented
in the table below.

Brain Cancer

Yes No
Cell Phone Yes 158 30
No 7 95

i. Calculate the marginal frequencies and total frequency.

Brain Cancer

Yes No
Cell Phone Yes 158 80
No 7 95

ii. Write the hypothesis to determine whether there is any association between the two

variables.

(05 marks)

(02 marks)
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iii. What is the statistical test that is used to test above hypothesis?

iv. Calculate the expected frequencies

v. Calculate the test statistic.

vi. Test the hypothesis at 5% of significance level.

vil. What is the conclusion?

{02 marks)

(08 marks)

(15 marks)

{06 marks)

{02 marks)
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2. A research group conducted a small study involving 10 patients to investigate the association
between cholesterol level in blood (in milligrams per deciliter, mg/dL) and the Body Mass Index
(BMI, measured as the ratio of weight in kilograms to height in meters). In this study, cholesterol
level was considered as the dependent variable (Y), and the BMI value was consideted as the
independent variable(X). Summary of the data are given below.

% =27.15
¥ =213.2
Z(x —-x){(v—y) = 2561
Z(x -%)* =231

Z(y — ) = 4659.6
i. Calculate the correlation coefficient using given information.

_ Y(x-x)(y—¥)
r =
VRG22 5y —)7]

{Standard notations have been used)

(04 marks)

ii. What is the strength of the relationship according to the correlation coetficient that you
obtained in part (a)?

{04 marks)

jii. They want to test whether the observed correlation coefficient is different from zero. Null
hypothesis of the test is given below,

HO: The population correlation coefficient is not significantly different from zero

a) Calculate the test statistic?

n—2
1-r2

t=r (Standard notations have been used)



(05 marks)

b) Test the hypothesis at 5% of significance level. (Table value at 5% significance level
with 8 degrees of freedom is 3.35)

(44 marks)
¢) What is the conclusion according to the hypothesis?

(02 marks)

iv. Furthermore they want to predict the Cholesterol level based on the BMT value. They try to
fit least squares linear regression line for the data. Y = a + bX

b = LED ) (Standard notations have been used) {
Y (x—%)? .
a=y—bx
a) Calculate the slope of the fitted line.
(05 marks)




b) Caleulate the intercept of the fitted line.

{05 marks)

¢) Write down the fitted regression equation.

{03 marks)

d) Estimate the cholesterol levels of patients whose BMI values are 26 and 28 using the
fitted regression equation.

(08 marks)
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