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Note : (i)  All questions are compulsary
(ii)  There are two Sections in tlis question paper : Section A and Section B. Eaclt Section
has three Sub-Sections : Sub-Section-A, Sub-Section-B and Sub-Section-C.
(iii)  Objective type questions given in Sub-Section-A carry one mark eacit.
(iv) Descriptive short answer type questions given in Sub-Section-B carry 4 marks each.
(v) Description type long questions givén in Sub-Section-C cdrry 8 marks each.
(vi) Calculator (Non-programmable) is allowed.
(vii) Notations and symbols have their usual wleanings. L
.U . ( |ifedht )
TAYT U, 2019
97 ;3 g SfeFHad HF : 100
e : () &t FeT et g
G) 39 wE-v3 9 g ur & : WO - & SR 9T - @/ FEF 9T & i I99T
STYTT - T, IUWAT - @ T JUHRT - T
(i) TTWTT - & 7 TS ¥ & iR T 7T 1 HF F L
(o) ST - & & T FuAraE 797 € AR JodH T4 wwé‘/
() T - T % Fviaes g € SR yoE g1 8 @ &
(i) o DR AT FeTper T FANT FA F AIA €1
(vii) 7 vSfad wd =6l (notations and symbols) GFTY aref g &

PHDSTAT

1 P.T.O.



SECTION - A
RESEARCH METHODOLOGY

Sub - Section - A

Bibliography means :

1 Foot notes

(1)
(2) Quotations
(3) List of books, research papers, etc.

(4) Biography

Which of the following is the first step in starting the research process ?
1) Searching sources of information to locate problem

2) Survey of related literature

(3) Identification of problem

(4) Searching for solutions to the problem

Which of the following characteristics cannot be expressed in qualitative terms ?

(1) Socio-economic Status (2) Marital Status

(3) Numerical Aptitude (4) Professional Attitude

Sampling, in which a sampling unit can be repeated more than once, is called :
(1) Sampling without replacement (2) Non-random sampling

(3) Sampling with replacement (4) Repeated sampling

A magazine conducts a survey and asks its readers to cut the questionnaire from the magazine,
fill it and send it via post. Itis a type of :

(1) Purposive Sampling (2) Snowball Sampling

(3) Sequential Sampling (4) Convenience Sampling
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10.

The list of all units in a population is called :
(1) Sampling Frame (2) Bias

(3) Parameter (4) Statistic

Suppose a finite population contains 6 items and 4 are selected at random without replacement,
then number of all possible samples will be :

(1) 21 2) 35 3) 15 4) 129

When an investigator wants a sample containing m units which possess a rare attribute, the
appropriate sampling procedure is :

(1) SRSWOR (2) Stratified sampling

(3) Inverse sampling (4) Systematic sampling

Which of the following is most likely to be a continuous quantitative variable ?
(1) number of goals scored by a footballer

(2} population of Egypt

(3) number of juice bottles sold by a store

(4) time taken to complete a crossword puzzle

Probability of drawing a random sample of size n from a population of N units using SRSWOR
15
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SECTION - A

Sub-Section - B

Out of two sub-groups, one sub-group has 100 items with mean X =15 and S.D.=3. If the

whole group contains 250 items with mean being 15.6 and S.D.=+/13.44 , respectively, find
the mean and S.D. of the second sub-group.

A student while computing the Correlation Coefficient between two variables
X and Y from 30 pairs of observations obtained the following constants :

N=30, > X=120, 3" X*=600, 3 Y=90, 3 Y?=250, ¥ XY=356

It was however, discovered later at the time of checking that he had copied down two pairs

X:8,12 X:8,10

while the correct values were Y158 Obtain the correct value

of observations as

’

of the correlation coefficient.

In an intelligence test administered on 1000 students, the average score was 42 and standard
deviation 24

Find :
(i)  the number of students exceeding a score of 50,
(ii)  the number of students with score lying between 30 and 54,

(iif) ~the number of students with scores less than 60, assuming that scores are following a
normal distribution.

[Given that P[0<Z<0.33]=0.1293, P[0<Z<0.34]=0.1331, P[0<Z<0.5]=0.1915,
Pl0<Z<0.75]=0.2734]

What are the different reasons of non-response ? Explain with examples.
How do you define a research problem ? Give an example to illustrate your answer.

Distinguish between Descriptive and Analytical research.
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SECTION - A
Sub-Section - C

1. Design a questionnaire to study the growth of higher education in India. Also, describe the
sampling method which will be used to collect the data.

2. Define different steps involved in research process in Statistics with examples considering
the future scope in mind.

SECTION - B
STATISTICS
Sub-Section - A

1. The time (in hours) required to repair a machine is exponentially distributed with parameter

a=1 2. The probability that the repair time exceeds 2 hours is :

(1) e-1 (2) 1-e! 3) 0 (4) 1

2. For answering a multiple choice question in a test, a student has two possibilities :

3
he/she knows the answer or guesses. Let 1 be the probability that he/she knows the answer
1
and 1 be the probability that he/she guesses. Assuming that a student who guesses the

1
answer will be correct with probability e The probability that a student who knows the
answer, given that he/she answered it correctly will be :

(1)  3/4 2) 12/13 3) 3/16 @ 12

3. A patient suffering from cold reaches to a doctor and suppose the doctor formulates the
hypotheses as

H,: The patient is a swine-flu patient
H, : The patient is not a swine-flu patient

If the doctor rejects Hy when the patient is actually a swine-flu patient, then the doctor

commiits :
(1) Type I error (2) Type ll error
(3) Both Types I and II errors (4)  Neither Type I nor Type II errors
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10.

The mean of the sampling distribution

1 _.2

1) o 2) 12 3) 2 @ 1

Which of the following do not has invariance property ?
(1) MLE (2) Consistent estimator
(3) Sufficient statistic (4) Efficient statistic

Chi-Square test is not used to test which of the following hypothesis (H) ?

1) o? =cr(2) (2) Goodness of fit

(3)  Independence of two attributes  (4) o7 =0}

For a 22 Factorial experiment with r replicates, the sum of squares for the effect A in ANOVA
table is :
2 2
A A
@ A @ B
r 2r 4r 8r

Let Xy, Xy, ..o X, be a random sample from f(x, 9) =p(x=0) ; x=0. The MLE for 0

IR () min(X, Xy, .. X.)

=
>
Ral

Il
—

() max(Xy, X,, ... X)) (4)

It is desired to allocate a sample of size 50 using proportional allocation given the following
information for a stratified population :

Stratum : A B C D E

Size : 100 160 200 180 360

The size of the samples to be selected from the five strata would be :
(1) (10, 10, 10, 10, 10) {2) (5 10, 20, 10, 5)

(3) (5 8, 10, 9, 18} (4) (10, 16, 20, 2, 21)

The degrees of freedom for F-ratio in a 7 x 7 Latin square design is :
(1) (7, 42) (2) (7, 30) (3) (6, 30) (4) (6, 42)
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SECTION - B

Sub-Section - B

1. Let X and Y have bivariate normal distribution with parameters :

By =35, py =10, o‘% =1, g% =25 and corr(X, Y)=p. If p > 0, find p when
Pl4<Y<16/X=5]=10.9973

2. Let Xy, Xy Xy, ... . X, be the independent random variables each with exponential pdf

flas0, =~ e I g

where A is known. For testing the hypothesis H : 0 =8, against H, : 8 > 8,, find the likelihood
ratio test.

3.  Arrivals at telephone booth are considered to be Poisson with an average time of
10 minutes between one arrival and the next. The length of phone call is assumed to be
distributed exponentially with mean 3 minutes.

() What is the probability that a person arriving at the booth will have to wait ?
(1)  What is the average length of the queue that forms from time to time ?

(iii) What is the probébility that it will take him more than 10 minutes altogether to wait for
the phone and complete his call ?

4. The following probability Transition Matrix corresponds to a Markov Chain with three states

0,1and 2:
0o 1 2
03/4 174 o0

P=1]|1/4 1/2 1/4
210 34 14

Given the initial probabilities wo=[1/3, 1/3, 1/3], find the value of
P[X,=2, X;=1, X;=0].
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SECTION - B
Sub-Section - C

1.  Explain the procedure of drawing the post-stratified random sample with example. Estimate
the population mean under this scheme and its variance.

2. If two variables X and Y are positively correlated, define a regression method of estimation
for population mean. Also, compute the relative efficiency of the defined estimator with that
of SRSWOR.

3.  LetX X, ..., X, be a random sample from Bernoulli distribution :

0¥ (1-0)'" ;x=0.1
f(x,e)={ (A== x>
0 ; otherwise

n
Show that 21 Xi isa complete sufficient statistic for 8.
l:

-00o0-
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