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The question paper contains five (5) questions. Total Marks: 70
Answer all questions.

Scientific calculators are allowed.

(1) (A) Define econometrics.
(B) List the key steps in econometric methodology.
(C) Explain what is meant by a variable using an example.
(D) Briefly discuss what is meant by inference.
(E) Explain the concept of probability using an example.
' (Total:

(2) (A) Explain the difference between a statistic and a parameter.
(B) Explain two properties of a normal distribution.
(C) What is meant by standard error of mean?
(D) Explain a procedure to construct a sampling distribution of mean.
(E) Briefly discuss the central limit theorem.
(Total:

(3) (A) Explain what is meant by a hypothesis using an example.

(B) Indicate the significance level and confidence level on a graph.
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(2 Marks)
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(2 Marks)
(2 Marks)

(C) A researcher is studying water expenses of families and wants to determine if the monthly
water expenses have increased since last year when the average was Rs. 260 per month.
He draws a random sample of 20 families and have calculated that the sample mean is Rs.
330.6 and standard error of the mean is 30.8. If you want to se¢ whether the average water
expenses of families have been increased recently based on the sample data, state which

test statistic would you calculate and then calculate the test statistic.

(2 Marks)

(D) You have been supplied with the following information relating to the profitability of a
sample of firms from two industries. Assume that you want to investigate whether there is

any difference in the performance of firms between these two industries.



Firms in Industry A ROE Firms in Industry B ROE

1 10 1 9
2 7 2 5
3 8 3 4
4 12 4 4
5 12 5 2
6 11 6 9
7 10 7 2

8 3

9 5

(i) Name the statistical technique you arc going to use in this situation and state the
hypotheses for a two tailed test. (1 Mark)

(ii) Assuming the variances between the groups are equal, calculate the mean difference
and degrees of freedom. (2 Marks)

(iii) If the standard error of the difference is 1.1861, estimate the 95% confidence interval.
(2 Marks)

(iv) If the p-value is 0.001 and the standard error of the difference is 1.1861, whether
there is a statistically significant difference between the ROEs of the two industries at
5% level of significance based on,

(a) p-value.
(b) Confidence interval. &
(c) t-statistic.

(3 Marks)
(Total: 14 Marks)

(4) (A) List two preconditions necessary for conducting an ANOVA test. (2 Marks)

(B) State a real-world situation relating to accounting or finance where you would choose to
apply ANOVA technique and explain why you choose ANOVA rather than another
statistical technique. (2 Marks)

(C) Why do we have to generally conduct a post hoc test together with ANOVA? (2 Marks)

(D) The following table contains information on a certain measurement relating to three
independent groups. '

Group A Group B Group C
Mean 10 5 4
] 7 .9 10
Sum of Squares 22 66 34
You are required to,
(i) Calculate the grand mean. (1 Mark)
(ii) Calculate between group sum of squares (SSB) and within group sum of squares
(SSW). (2 Marks)
(iii) Calculate between group degrees of freedom and within group degrees of freedom.
(2 Marks)

(iv) Calculate between group mean squares (MSB) and within group mean squares
(MSW). (1 Mark)
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(v) Calculate the F statistic.

English understandable to general audience.

(1 Mark)

(vi) If the critical F statistic is 3.42, state your conclusion as far as possible in plain

(1 Mark)

(Total: 14 Marks)

(5) (A) Explain the purpose of correlation analysis. (2 Marks)
(B) Explain the difference between correlation and causation using an example. (2 Marks)
(C) Draw a scatter plot showing a weak negative correlation. (2 Marks)
(D) The following results relating to a statistical test has been provided to you.

Descriptive Statistics Correlations
Maan Std. Deviation N X Y
X 31.1000 10 Pearson Correlation il
Y 128.2000 10 Sig. (2-tailed) .000
Sum of Squargs and 3456.300 | 2808.800
Cross-products
Covariance
N 10 10
Pearson Correlation 1
Sig. (2-tailed) .000
Sum of Squares and 2808.800 | 2791.600
Cross-products
Covariance
N 10 10
You are required to, P
(i) Calcuiate the covariance between X and Y. (1 Mark)
(i) Calculate the Pearson correlation coefficient between X and Y. (2 Marks)

(iii) Based on the given results and your calculations, state your conclusion as far as
possible in plain English understandable to general audience.

(2 Marks)

(E) Clearly state vour step-by-step interpretations in a proper order for the following results
relating to a regression analysis.

Model Summary
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 993° .986 982 2.36133

a. Predictors: (Constant), X2, X1

ANOVA®
Sum of
Mode! Squares df Mean Square Sig.
1 Regression 2752.569 2 1376.284 | 246.829 .000°
Residual 39.031 7 5576
Total 2791.600 8

a. Dependent Variable: Y
b. Predictors: (Constanty, X2, X1



Coeflicietts®

M
1

Standardized
Unstandardized Coefficients Coefliclents
B Std. Error Beta t 8ig.
(Constant) 115.184 1.974 58.345 000
X1 779 040 867 19.328 000
X2 -.802 087 -412 -9.185 .000

3. Dependant Variabie: Y

Table entry forpand Cis
the critical value t* with
probability p lying to its
right and probability C lying

between —t* and t°.

t distribution critical values
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%

Probability p

(3 Marks)
(Total: 14 Marks)

Uppertail probability p

df 25 20 15 10 05 025 02 loi 005 .0025 001 0005

1 | 1000

2 | osie

3 | 0765

4 | 0741

5 | 0721
sl 078 e
ehon
8 | o706

9 | o703
10 | 0.700

11| 0.697

12 | 0.695

13 | 0694

14 | 0.92

15 | 0.691

16 | 0.690

17 | 0.689

18 | 0688

19 | 0688
120 | 0.687




