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General Instructions

1. Read all instructions carefully before answering the questions.

2. This question paper consists of 6 questions in 6 pages.

3. Answer 4 questions only. All questions carry equal marks.

4, Answer for each question should commence from a new page.

5. The table of critical values for the F distribution is attached at the end.

6. Involvement in any activity that is considered as an exam offense will lead to punishment
7. Use blue or black ink to answer the questions.
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. Clearly state your index number in your answer script
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Quesfion 01

A company is considering three different covers for boxes of a brand of cereal. Box type 4
has a picture of a sports hero eating the cereal, type B has a picture of a child eating the cereal
and type C has a picture of a bowl of the cereal, The company wants to determine which
cereal box type provides the highest sales. Eighteen homogeneous test markets were selected
by the company and each box type was randomly assigned to six markets. The number of
boxes of this cereal sold per 10,000 population in a specified period is recorded for each test
market, The data are as follows:

Typed | 524 |478 |524 [513 |500 |52.1

Type B 50.1 452 |46.0 465 |474 |462

Type C  |49.2 |483 490 [472 |486 |482

Total uncorrected sum of squares = 42902.53

(a) In relation to this study, identify
(i) Response variable
(i} Experimental unit
(1ii)Treatments
(b) Identify the design used in this study. Justify your answer.
(¢) Specify the hypotheses that are to be tested.
(d) Construct the complete analysis of variance (ANOVA) table and test your hypotheses in
part (c). '

(e) Write down your conclusions.

Question 02

An agricultural scientist wants to conduct an experiment to compare the yicld of four
varieties of paddy. Five paddy fields were used for the study and cach was sub divided into
four homogeneous plots of equal size. In each field, each variety was randomly assigned to-a
plot. At the end of the season, yield in bushels was recorded for each plot.

According to the analysis of variance table, the scientist revealed that mean square error was
5 and total variation was decomposed into varieties of paddy, field and random error
according to the ratio 53:42:5.

(a) Construcl the complete analysis of variance table.
{(b) Test whether the mean yields of four varieties are same.
(c) Is blocking worthwhile in this experiment? Justify your answer.

(d} Calculate the relative efficiency of blocking. Interpret the result.
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Question 03

An investigator wanted to study the effect of four upcoming movies on the audience
attraction. These movies are mystery (4), science fiction (B), comedy (C), and romantic (D).
Movies are shown to audiences of 50 viewers at ecach showing, four times a day, and over a
period of four days. It was thought that time of day and day of the week may influence the
results of the study. The response is the number of people out of 50, who recommend the
movie to a friend.

Time of Day : Day

Monday | Tuesday | Wednesday ;| Thursday
Morning 31C) 23(D) 36(8) 40(4)
Afternoon 33(H) 36(4) 31(C) 22(D)
Evening . | 17(D) 37(C) 344) 41(B)
Night 35(4) 37(8) 18(D) 31(C)

Total uncorrected sum of squares = 16590

(a) Identify the design used in this experiment. Justify your answer.

(b) Construct the ANOVA table and test appropriate hypotheses. Interpret your results.

(¢) Find the Least Significant Difference (L.SD) for compating any two treatment means (use
5% significance level).

(d) Using LSD computed in part(c), test whether movies A and D are equally effective.

Interpret your results.

Question 04

The Following ANOVA table is from a study about the effects of different types of

background music on the productivity of employees of a factory.

Source of Degrees of Sum of Mean F values
Variation freedom squares square

Weeks 4 82.0 20.5

Days within week 4 4772 119.3

Type of music 4 * *

Error * 188.4 15.7

Total 24 1412.0

TR

(a) Some values were missing in the ANOVA table and marked with . Compilete the

ANOVA table by computing missing values.
(b) Based on the information given, write down the conclusions of this study.

(c) Suppose that you are interested in repeating this experiment with the same employees of
the same factory, using a different design. Considering the decision taken from the above
results,
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(i) write down the name of the design that you are going to implement. Justify your
answer.

(ii) explain briefly how you would design your experiment,

(iiywrite down the model that you would fit to the data obtained.

Question 05

A virologist is interested in studying the impact of 2 different culture media (medium 1 and
medium 2) and 2 different times (12 hours and 18 hours) on the growth of a particular virus.
The virologist performed the experiment having six replicates with each combination of

culture media and time. The results are presented in the following table.

Time Culture media

Media 1 Media 2

12 hours 21,23,20,22,28,26 | 25,24,29,26,25,27

18 hours 37,38,35,39,38,36 31,29,30,34,33,35

Total uncorrected sum of squares = 21857

(a) How many treatments are tested in this experiment? What are they?

(b) The interaction plot of the above data is given below. Comment on it.

Interaction Plot for Growth
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(c) A part of the ANOVA table is given below. Complete the table.

Source Sum of squares
Media
Time 590.04
Media*Time

 Error -
Total ) 793.63




{(d) Test whether the effects of media and times on the growth of virus are significant or
not. Clearly explain your answer.

Question 06

A paint company wanted to test the quality of a new paint according to weather and wood
combinations. They used 2 levels of weather (dry and wet) and 2 levels of wood (softwood
and hardwood) for the experiment. The data obtained are given below.

Weather | Wood Duration (in years)

Dry Softwood | 20,21,19
Dry Hardwood | 12,14,13
Wet Softwood | 21,20,22
Wet Hardwood | 15,14, 13

Total uncorrected sum of squares = 3626

(a) Tdentify the treatment structure of the experiment. Justify your answer.
(b) Write down two meaningful contrasts and test whether they are orthogonal.

(¢} Test whether one of the contrasts that you mentioned in part(b) is significant. Interpret the
result. ‘




5 per cent Points of the F-distribution

Coluran represents degrees of freedom {24) for oumerator of Ftest
Row represents degres of freedom {,) For denominatoer of £F-test
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