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Q1.    










(7+3) 
a. Circle the right option. 







           
1.
[image: image1.emf]
 d.    blocks

2. 

In designing an experiment, blocking is used

(A) to reduce bias.

(B) to reduce variation.

(C) as a substitute for a control group.

(D) as a first step in randomization.
3. 
An experimental design that permits statistical conclusions about two or more factors is termed as 
[image: image2.emf]
4.

The number of times each experimental condition is observed in a factorial setup is known as
(A) factor
(B) replications

(C) Treatment.

(D) experimental units
5. 
The required condition for using ANOVA procedure on data from several populations is that the 

[image: image3.emf]
    b.    sampled populations have equal variances
    c.    samples populations are uniform

    d.    sampled populations have equal means

6.

Tukey's pair wise multiple comparison test maintains the 

a. individual error rate

b. family error rate

c. both the  individual and family error rates 

d. none of the above 

7.
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b.  Use the following information to fill in the ANOVA table given below 
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Name:  ---------------------------------------------------
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Q2. 










(2+2+3+3)
a) Write the statistical model of a two factor factorial experiment using completely randomized design.        







 (1)
b) List down the parameters involved in the above mentioned model.
c) List down the assumptions related to the error term of the above mentioned model.

d) Provide the least square estimates for the parameters of the above mentioned model. Also write the constraints required for the estimates  (Note: Derivations are not required)

Q3. (10) 

Following is a dataset on the tensile strength of cement corresponding to different mixing techniques.

	Mixing technique


	Tensile strength

	1
	3129
	3000
	2865
	2890

	2
	3200
	3300
	2975
	3150

	3
	2800
	2900
	2985
	3050

	4
	2600
	2700
	2600
	2765


Test the hypothesis that the means of tensile strength of cement corresponding to different mixing technique are the same ( at α = 0.05):
i) Using an appropriate non parametric technique (provide the statistic value, p-value and your conclusions).
ii) Using an appropriate parametric technique (provide the complete ANOVA table and your conclusions).
iii) Based on the decision of part (ii|), carry out pair wise comparisons (if needed) such that the individual error rates are 0.05. Provide the analysis output and indicate the pairs that arte significantly different.
Q4. (10) 

A bacteriologist is interested in the effects of two different culture media and two different times on the growth of a particular virus. He or she performs six replicates of a 22 design, making the runs in random order. Analyze the bacterial growth data that follow and draw appropriate conclusions use α = 0.05. (Provide complete ANOVA table)

.






Culture Medium

Time(h)


1



2





21

22

25

26

12


23

28

24

25



20

26

29

27




37

39

31

34

18


38

38

29

33





35

36

30

35

