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1. The Mathematical model for the data consisting of k independent random samples of size
n is
Y =4+ Ti+ &5 §=1,2--,kandy=1,2,---,n
where u is the overall mean, 7; is the deviation of the #** population mean from the overall
mean, €; is the error terms which are normally and independently distributed with mean "

zero and variance o2,

(a) Show that
YN - u ) =3 Y g - A0 -9
T i i
where gy = E . —E%, Y = ; %;i.
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(b) Find the distribution of

> (o~

0.2
and state the assumption that you used.

(c) Show that
>3 (g —w)?
¢ 1

k(n — 1)

is an unbiased estimator for o2
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(d) Find the distribution of =
A A X2

where T = o E (vi. — 9.)

and
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Q2.

Q3.

Q4.

Four different paints were compared for their ability to protect shipy in o 8¢a-
going environment. Sixteen ships were used, each painted with one if the folw
paints, After the ships were in use for six months a score was assign ed to the
state of the paint in such ship. A higher score indicated a better state. The
scores are given in the following table.

Paintl 80 73 72 90
Pant2 81 82 88 84
Paint3 93 80 80 97
Paint4 89 8 96 99

(i) Carry out a one-way analysis of variance of these data stating the
assumption you have made null and alternative hypotheses and explain your
conclugion.

(i) Suppose each column of the above table represents a different
geographical area in which the ships were used. Using this additional
information re-analysis the data and comment upon whether your conclusions
are affected by this additional information.

The lifetime of an electronic component in a standard test program depends on
two factors involved in its manufacture: S, the source of supply of one of the
raw materials and T, the temperature at which one part of the manufacturing
process is operated. There are two sources of material (S; and S;) and two
temperatures (T; = 250°C and T, = 300°C) and five components are available
for each of the four combinations of levels of S and T. The componenis are
tested in a randomized-block scheme, blocks being different days of starting,
the test. The lifetimes (hours) were as follows:

Day
Levelof 8§  Lewelof T I I mw . N vV Total
S 250°C 53, 60 4% 52 8§57 27
s 300°C 109 125 112 101 115 56.2
S, 250°C 184 177 190 163 189 903
S, 200°C 287 266 275 280 27.5 1383
Total 633 62.8 625 59.6 636 311L8 .

The sum of the squares of all the observations, > y7, is 6244.92.

Carry out an approptiate analysis and report on its results.
Illustrate the results on a graph which shows the mean of each (8,T)
combination and explain how the graph helps in understanding the resuits.

(a) What is the difference between completely randomized design and
randomized complete block design? :
(b) In an experiment to study the yields of five varieties of paddy, four blocks
of land were used. Each block was divided into five sub—blocks. Each of the
five varieties was used in each of the five sub-blocks. The following table

gives the yields of paddy (in bushels): 4



Q5.

Q6.

Varieties of paddy

1 ) 3 4 5
1 45 40 30 35 53
Block 2 40 42 37 45 48
3 46 38 26 37 35
4 38 42 25 30 32

)] Suggest a suitable model to analyze this data and the assumptions.

(ii)  Construct the ANOVA table.

(ili)  Test whether the varieties are equally good with respect to the yield
and the best variety if they are not equally good.

(iv) Do the data indicate that the effects in yield differ in blocks?

In an experiment to study the effect of four treatments (A, B, C, D), each
rabbit was given a treatment on each of four days. The results recorded in the
form of Latin Square Design are given below.

Rabbit Number
1 2 3 4
B24 C46 D34 A 48
D33 A58 BS7 C60
A35T D26 C60 B 45
C46 B34 A6l D47

-b-wwy—,?
b

) Analyze the data
(i)  Set up another similar field plan for this experiment

An engineer is studying the effect of deposition time and deposition
temperature on the thickness of a layer of deposit. He used two seiting of
deposition time (Low and High relative to currently used time) and two
temperatures (1210 C and 1240 C). Measurement of thickness of the layer
was made on each of five deposits produced under each set of conditions. The
measurements are given in table below.

Deposition Time
High Low
Deposition 1210 C | 14.90,14.69,14.52, |13.78,14. 18,13.58,
Temperature 15.14,14.63 13.58, 13.81
1240 C | 14.49,14.33,13.94, | 14.27, 14.37,14.16,
14.31,14.18 14.03,14.20

The sum of the 20 measurements is 285.09 and corresponding sum of squares
is 4067.00. Perform an analysis of variancs. s
Draw a diagram of means to expiain any interaction.



