Total Pages—4 UG/HI/STAT/H/VIIA/16

2016

STATISTICS
[Hono.urs ]
PAPER - VIIA
Full Marks : 50
Time - 2 hours
Th-e. figures in the right hand rﬁargin indicate marks

Candidates are required to give their answers in their
own words as far as practicable =

 Ilustrate the answers wherever necessary

- L Answeranytwa questions: 8x2

(a) What do you mean by linear model ?
Dlstmgulsh betwéen the fixed effect model
"-and random effect model.
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(2)

(b) Suppose you are given a set of linear regression
equétions. Discuss how you test the null
hypothesis that the regression lines are
parallel.

(c¢) Discuss Fairfield Smith's experiment to
determine optimum shape and size of plots
- and blocks.

' (d) Discuss how you analyse a Latin square
- design when one observation is missing
" from the data set.

2. Answer any fowr questions : 5x4

(a) Give two latin squares each of order 4
which are mutually orthogonal.

() Name the basic principles of design.
Discuss how there principles are used in
RBD. )

(¢) Compare the efficiency of a LSD with that
of RBD.
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- (3)

(d) Write a note on "Uniformity trial”.

(¢) What do you mean by confounding in a
factorial experiment ? Distinguishing
between total and partial confounding.

(f) Give the layout of a (23,_22) experimeﬂt
where all the two factors and three factors
interactions are confounded.

Answer any - three questions: . - 3x3

(a) Discuss Yates' method for obtammg
factorial effect totals in- the case ofa 2
experiment.

(b) What are the differences between split plot
design and factorial experiments ?

. (c) Give the layout of a strip plot design.

(d) Assuming random effect model, give the
ANOVA table of 2 two-way classified data
~ with more than one observation per cell.
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(4)

{e) Give an example, where an analysis of -
covariance model is preferred over an
analysis of variance model.

[Internal Assessment—5 Marks]
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Answer all questions.

1. Life time (in hours) of an electric bulb follows an
exponential distribution with p.d.f.

-X

f(x,A)== e *,x>0.

Life times of 20 bulbs are :

60, 50, 80, 90, 40, 65, 75, 100, 110, 45, 30, 45, 110,
105, 115, 60, 50, 110, 40, 90.
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(i Find MLE of A and its standard error.

(i) Does it differ from the method of moment estimate ?

(iii) Also find the MLE of A when life times below 50 will
be recorded a8 dead instead of exact life lifetime.

12

2. The following table give the values of the cephalic index

found in two random samples of skulls, one consisting
of 15 and the other 13 individuals :

Sample-I 74-1 777 744 740 738 798
758 828 722 752 782 771
784 763 768 |

Sample-lI 788 749 722 704 692 722
768 724 774 781 728 743
74-7

If it is known that the distribution of cephalic indices for
a homogeneous population is normal, analyse the above

data to answer the following questions :

(if Is the observed variation in the first sample
consistent with the hypothesis that the standard
deviation of the population from which the sample

was drawn is 0037 .
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(i)

(iii)

(iv)

Is it possible that the record sample was obtained
from a populatin in which the mean cephalic index
is 7207

Use a test for the equality of means of the two
populations if it is known that the propulations from

which the samples were obtained have the same but

- unknown variance. Does your conclusion change if

the distribution of cephalic indices is not normal but

continuous ?

Obtain 90% confidence interval for the ratio of -
the variances of th? populations from which the
two samples were obtained. Hence test the equality
of the popﬁlation variances. 20

3. Let x~b {5, p).

Construct the UMP test for testing Hy:p = % against

H: P>-;- with exact size o =-05.

Find the power of the test at p=075. 8
;I-. Practical Note Book and Viva Voce. 5+5
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