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1. Answer all questions [5%3]
a) Write the advantages of sampling over complete enumeration. [5]
b) Discuss the different sources of non-sampling errors. [5]

c¢) In simple random Sampling without replacement find an unbiased estimator of population mean and

also find the variance of the estimator. Hence find its standard error. [5]
2. Answer any one_question [1x10]

a) Consider the below one-way ANOVA model with usual assumptions

yj =u+o;+e;  ;wherei=12,..k
1=12,...n,

iid

and e, ~N (O,csz)
i) Split the total SS into its component parts.

z(yij—yi.)z

22
ii) Find ,with suitable explanation, the distribution of ———

, Where y..= lg Yii- [3+7]
c n, i=1
b) A student analysed data for a one-way analysis of variance situation for which there were 3 levels
of the factor, and 21 people measured at each level. Unfortunately after running the analysis, the
student lost the computer output. He said “All I remember is that one of the mean squares was 100
and the other one was 500, but | can't remember which was which. Oh, and | remember that the p-
value of the test was 0-01.” Based on the information, construct the ANOVA table. [Some p-values
corresponding to observed F Values (with d.fs 2 & 60 respectively) are given below to help you

think : [10]
F-value p-value
0.9 0.41
1 0.37
2 0.14




Practical

Group : B

Answer (a) mandatorily and any one from (b) and (c)

(@) A neuro-psychologist was interested in how monkeys learn to perform a task.The task was
to retrieve a coconut from the opposite side of a river. 15 wild monkeys were assigned to
one of the three conditions :

1) Observing a monkey ( they watched another monkey retrieve the coconut by building a
bridge across the stream)

i) Observing a human being ( they watched the human solve the task)

iii) Banana reward (they were allowed to do what they wanted but every time they engaged in

behaviour that facilitated solving the task, they were rewarded with a banana.

After learning, the monkey were required to solve the problem again & the time taken

to solve the problem was measured. The figures are shown below:

Banana reward Observing monkey Observing human
1 7 15
1 15 8
7 1 13
13 8 13
13 9 6

Carry out the appropriate ANOVA to test the hypothesis that some forms of learning are more

successful than others. [Given F,, ,,; =3.89]

b) Prepare the ANOVA table for the following one-way classified data and comment :

Weight of Balls ( gms.)

Machinel Machine2 Machine3
2 1.8 3
2.2 2.2 2.8
1.7 2 3.2

[ Given Foos =5.14 for (2 ,6) degrees of freedom ]

[10]

[5]



2.

c) An experimenter wished to study the effect of manures on the yield of a crop. He divided the
field into 24 plots and assigned each manure at random to 6 plots. Part of his calculations are

shown below :
Source df SS MS Fo.os
Manures 2940
Within Group 3.1
Total 6212

Test at 5% level to see whether the manures differ significantly.

The following are the marks obtained by a group of 43 students in a science test.

a) Draw a random sample of size 10 from this group (i) with replacement and (ii) without

replacements.
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b) In each case, give an estimate of the standard error.
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