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1. Choose the correct answer from the

following alternatives : 1x6=6
(a) The mean of chi-square distribution
with 12 d.f. is
i 12 @ 11
(iii) V12 (iv) 24
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(2)

(b) Th
€ area of the critical region depends

(c)

(@)

(e)

P25/360

on the
(i) sizé of type I error
(.t:i) size of type II error
{fu’) number of observations
(tv) value of the statistic
The i
i e
(i) a parabola
(@) a hyperbola
(l:if) an inverted J-shaped curve
(iv) a bell-shaped curve

Th
€ mean of the F-distribution with

degrees of freed
is om i fandtn,forin;, >2

=22 [Pader
n -2 (ii) 1
n,-2
(i) —4 oL
nl -2 (lv) 2
n2 —2

The degrees of fi
oAl reedom for ;
t-distribution based on astudents

sample of size n is random
(i) n-1 i)
u n
(i) n-2
iy -l
( Continued )

‘

(3)

() What is the condition for the validity of

2. Answer the following questions :

(@)

xz -test?

(i) The sample observations should be
independent

(ii) Constraints on the cell frequencies
should be linear

(iii) Cell frequency should be greater
than 5

(iv) All of the above

. 2x6=12

What do you understand by - null
hypothesis and alternative hypothesis?
Explain with examples.

Mention the null hypothesis to be tested

(b)
and also the test statistics used in large
sample test for single mean.

| (c) What is chi-square variate?

(d) State additive property of xﬁ,—variates.

(e) State the assumptions for Student’s
t-test.
Describe briefly one application of
F-distribution.
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3. s
(@) State and prove weak law of large | ]
numbers. Examine whether th ik ’ 5. (a) Define Student’s t-distribution and
e we e S 2 D
lsaw of large numbers holds for the 1 derive its probability dl.Strlbutlon. 3+7=10
veq-uence {Xk} of independent random | Or
ariables defined as follows : 1
P(X, =+2k) = p-(2k+1) | (b) Define F-statistic. Write down its
probability - density function. Describe

P(X); =0)=1-22k |
BRI 1+4+4=9 | the F-test for testing the significance of
Or | the equality of two population
(b) Obtai : variances. ' 2+2+6=10
funt::;;n the Cumulative distribution ‘
gl of a single-order statistic and | A
of it € probability density function | 6. Describe, in detail, how you will test the—
: 9 |
4. (@) Wh ‘ (a) difference of proportions for large
at : .
Validi:: S t;he ;equu-ed conditions for the ‘ sample;
betwe O X7-test of goodness of fit |
i en theory and experiment? 4 (b) difference of standard deviations for
Fi : 1 ample. 5+5=1
dmd the mode of x2_gistribution with 1 | ey 2
cgrees of freedom. | or
(€ “I xz o7 | Describe in detail, how you will test the—
1 and y2 -1
2 2 are two ind t |
X Haaleere | (c) difference of means for large sample;

“Variates wj .
th n; and n, degrees '

of freedom :
re ;
2 SPectively, then show that (d) difference of standard deviations for

X1 .
Soisia B, [fen . X
2 2| —, -2 ' large sample. 5+5=1
%2 Vi ) e g P 0
(d) Sho ‘
W th Gy
to nom;:tyx -dlsh'ibuﬁon approaches
P25/360 When n ;o 4
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( 6) (7))

(d) The mean of the F-distribution with

( Old Cou |
L3ch) degrees of freedom n; and n, for ny >2
Pass Marks : 20 | (i) ng (H) ] o1
; I n,—2 n,—2
x Time : 2 hours 1 &
- Choose the | n n
correct i 1 . 2
answer from the ; (@) n, -2 ) n, -2

following al :
g alternatives - 1x6=6

{a) The me
with 12 d.f. (-)f chi-square distribution ‘ : ;
18 - (e) The degrees of freedom for Student’s

i tdistribution based on a random

M 12 J
(i) i3 (i) 11 | sample of size n is
) 12 }
e (iv) 24 | @ n-1 @ n
) %3 thal‘ea of the critical region depends : i |
< E | (i) n-2 (i) 5=
O size of type 1 error | | |
(@) siz :
¢ of type II error | () What is the condition for the validity of
(@) number of observations | 12-test?
(1)
(W) value of the statistic | (i) The sample observations should be
(€ The sh ‘ l independent ‘
ape . ! e
curve forpx2 OI.chlhsquafe distribution (i) Constraints on the cell frequencies
i With d.f. 1 js | should be linear
Uy a . |
o ek fii) Cell frequency should be greater
(@) an inverteq o haed | than 5
curv |
(W) a hy Perbolg g (iv) All of the above
—Sha d |
E25 Ped curve -
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3. (@)

(8)

2. Answer )
the following questions : ox6=12

(@) Wh
at do you understand by null

hypothesis
Explain with examples. ypothesis?

(b) Mentio
. n th
e null hypothesis to be tested

and also
Ve the test statistics used in large
Ple test for single mean

([d) Sta
te additive
- Property of y2-variates.

(€) State the assu

l-test. mptions for Student’s

() Descri

ribe .

F-distrib b nefly one applicati of
ution, pplication

State

and

Numberg, Epl"ovfa weak law of large

Xamine whether the weak

mlfn'_’bel‘s holds for the

Z independent random
X Iy &

Py, = 10k) _n-2k4y)

PX < O)=1-9-2k

law of large
seq_uence )
Varla.bles def!:n e

1+‘4'|'4’9

P25/360
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(9)

or
() Obtain the cumulative distribution

function of a single-order statistic and
find the probability density function

of it.

4. (a) Whatare the required conditions for the
validity of xz-test of goodness of fit

between theory and experiment?

(b) Find the mode of x2-distribution with n

degrees of freedom.

Or
(c If xf and x% are two independent
x2-variates with my
of freedom respectively,
2
n n

?%— is a 62(-2—1,~2l).
X2

and n, degrees
then show that

(d) Show that 4 2-distribution approaches

to normality when n —

Define Student’s ¢ distribution and

S. (a) istri !
derive its probability distribution.

( Turn Over )
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( 10 )

Or

(b) Define F-statistic. Write down its
probability density function. Describe
the F-test for testing the significance of
the equality of two population
variances. 2+2+6=10

6. Describe, in detail, how you will test the—

(a) difference of proportions for large
sample; 5

Or

(b) difference of standard deviations for
large sample. 5 A

* ok Kk




Total No. of Printed Pages—11
3 SEM TDC STSH (CBCS) C 6 (N/O)

2024
( Nov/Dec )

STATISTICS
( Core )
Paper : C-6
( Survey Sampling and Indian Official Statistics )

The figures in the margin indicate full marks
Jor the questions

( New Course )

Full Marks : 55
Pass Marks.: 22

Time : 3 hours

1. Choose the correct answer of each question
from given alternatives : 1x6=6

(a) The number of all possible samples of
size 2 from a population of size 6
without replacement is

1 12
(i) 15
(i) 30
fiv) None of the above
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(2)

(b) The selection procedure of a sample
having no involvement of probability is
~ known as

(i) purposive sampling
() subjective sampling
(fii) judgement sampling
(iv) All of the above

(c) In SRSWR, the variance of the sample
mean is

2
. 6“ N-n
i

v S2 N-n
B

2
o
(u1) =

{iv) None of the above

(d) Which of the following statements is
correct?

(i) Systematic sample is superior than
stratified random sample.

(i) Simple random sample is inferior
than systematic sample.

(@) Stratified random sample is better
than systematic sample.

{iy) None of the above

2. Answer the following :

(i35

(e) In which of the following situations,
cluster sampling is appropriate?

() When the units are situated far
apart

() When sampling frame is not
available

(@) When all the elementary units are
not easily identifiable

(iv) All of the above

() In ratio method of estimation

(i) the relation between y; and x; is a
straight line through the origin

(i) the relation between y: and Xx; is a
straight line through any point

(iii) the relation between Y; and x; is
non-linear

(iv) None of the above

(@) What do you mean by sampling frame?

(b) Describe the technique of drawing a
stratified random sample.

2%x6=12
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(147)

(5)

(c) State the circumstances when (@) What is stratified random sampling?

systematic sampling is optimum. Describe the methods used to fix the
e 30 number of units to be selected from

(d) What are the main differences between each stratum. Obtain V() and also
CIUStef sampling and stratified random obtain the result for the particular cases
sampling? e

(e) State some of the importances of official (i) n, / N, is negligible;
statistics for public poli akin 3 ni

(7 In what way, linear regression estimate
differs from ratio estimate? Or

; Explain the method of systematic

(a) What are the different sources of errors o sax;pling If the population consists of a
In a sample survey? Describe briefly linear trend, then prove that
how these errors can be controlled. i :

5+5=10 var@st) < Var@sys) =< var@n) 3+7=10
Or
fa) What do you mean by ratio estimate?

(b) What do you understand by simple With usual notations, derive the
randon'.l . sarnphng?. Show t'hat the approximate variances of the ratio
probability of selecting a specified unit eatimbtes D andly
of the population at any given draw is By EE20RI0
equal to the probability of its being Or

elected at th i i
5 dom .e ﬁr.st drawgin Simple (b) What is cluster sampling? In what
i sam;?lmg mthout replacement. situation, the cluster sampling be
5;;“’ agg;;jg}f samples of size two by preferred? Show that in simple random
gl e technique frorn the sampling without replacement of n
fl-?pu a Onll » 12, 15, 1.20] and venf;r that clusters each containing M elements
e. sample mean 1s. an unbiased from a population of N clusters, the
estimate of the population mean. 6+4=10
P25/324 P25/324 ( Turn Over )
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(6) (7)

sample mean g, is an unbiased | ( Old Course )
estimator of 3 i q S =
5 o' Y and its variance is given | Full Marks : 50
} Pass Marks : 20
i .
Vaf@n)‘f(—;—f—)S%JﬂﬂM-l)p} ! Time : 2 hours
\
where p is the intracluster correlation 1. Choose the correct answer of each question
coefficient. 2+2+6=10 | from given alternatives : 1x5=5
i
6 : ! (a) The numnber of all possible samples of
- (a) Wnt'e @ brief report on the official size 2 from a population of size 6
Statistical system in India. 7. without replacement is
\'
or () 12
(b) ;Vunte & note on the National Sample | i) 15
Sp;:z Cf)rgamzanon‘ Write about two |
catures of National Sampl |
pie ui) 30
Survey Orgamzatxon. } s
; (iv) None of the above
‘ (b) The selection procedure of a sample
having no involvement of probability is
j known as
;‘ (i) purposive sampling
|
| . .
; (i) subjective sampling
|
‘ (i) judgement sampling
(iv) All of the above
P25/324 P25/324 ( Turn Over )
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(8)

(9)

(c) In SRS-WR, the variance of the sample 2. Answer the following : 2x5=10
lnean 2‘5 * (@) What do you mean by sampling frame?
(i) " N-n (b) Describe the technique of drawing a
Ry stratified random sample.
2
(i) S N-n (c) State the circumstances when
n N systematic sampling is optimum.
(iti) gi (d) What are the main differences between
n cluster sampling and stratified random
(iv) None of the above ' sampling?
| State some of the importances of official
d : : | (€) P
(d) Which of the following statements is statistics for public policy making.
correct? '
M) SySte-.'matic sample is superior than 8. (a) What are the different sources of errors
stratified random sample. : in a sample survey? Describe briefly
() Simple random sample is inferior ‘ how these errors can be controlled.
than systematic sample, | 5+5=10
(if) Stratified random sample is better ‘ e
than systematic sample. ‘ (b) What do you understand by simple
(iv) None of the above | random sampling? Show that the
: | probability of selecting a specified unit
(e) 11;1 which of .the following situations, | of the population at any given draw is
cluster sampling is appropriate? | equal to the probability of its being
() When the units : ‘ selected at the first draw in simple
apart S e far random sampling without replacement.
(i) When g . y ' Draw all possible samples of size two by
s v ampling frame g not | using SRSWOR tecl;x:)iqued from ﬂt;he
| i 7,12, 15, and veri at
(@) When all the ele 3 T - PORIiE R i : fy
SRSERATL mentary units are the sample mean is an unbiased
: easily identifiable estimate of the population mean. 6+4=10
(i) All of the aboye |
P25/324 | P25/324 3 ( Turn Over )

( Continued )




| (11 )

sample mean Y, is an unbiased
estimator of y and its variance is given

| by

::::hlstt;atum' Obtain V{F) and also ,
€ result for 2
when— the particular cases | var(y,) = [———1 il ) S%{1+(M-1)p}
(i) nh. /N i ) I n
h IS ne h lb 2 |
(@) n, <" g } where p is the intracluster correlation
i i fficient. 2+2+5=
N s o | coefficien Q
Or
6. (a) Write a brief report on the official
statistical system in India. 6

Or

Survey Organization. Write about two
special features of National Sample

|
J
|
J[ (b)) Write a note on the National Sample
|
| Survey Organization.

* % &
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