3 (Sem-5) STS M 1

2020
( Held in 2021 )

STATISTICS
( Major )

Paper : 5.1

( Sampling Distribution and Statistical
Inference-I )

Full Marks : 42

Time : 2 hours

The figures in the margin indicate full marks
for the questions

GROUP—A
(Marks : 21)

1. Answer the following questions as directed :
1x2=2
(a) What do you mean by ‘asymptotic
unbiasedness’™

(b) Range is order statistic.

( State True or False )

1-21/792 ( Turn Over )

(2)

2. Answer the following questions briefly : 2x2=4

(a) Prove that Student’s t-variate may be
regarded as a particular case of Fisher’s
t-variate.

(b) State the necessary and sufficient
condition for a distribution to admit
sufficient statistic.

3. Answer any three questions from the
following : 5x3=15

(@) If X is a chi-square variate with n
degrees of freedom, then prove that for
large n

J2X ~ NW2n, 1)

(b) Find the maximum likelihood estimator
of 6 for the following probability
distributions : 2+3=5

() flx, 6)=0e™®; x>0, 6>0
(@) flx, )=6°1-6"% 0<6<1 x=0orl

(c) Show that the transformation

Y p
w = UQT
1+ LF

)
changes the F-distribution to the Beta
distribution.
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(3) (4)

(d) What do you mean by a minimum (c) With the help of an example for each
variance bound (MVB) estimator? Let case, show that—
X1, Xo, X3, ..., X, be a random sample

] - () a Dbiased estimator may be
drawn from a normal population with

5 consistent;
mean zero and variance ¢“. Find MVB
estimator for o 2 1+4=5 (ii) an unbiased estimator may also be
consistent.

(e) Explain briefly the method of minimum

chi-square. (d) The sample values from a population
with p.df. fl)=01+6x% 0<x<1,6>0
GROUP—B )
are given below :
(Marks: 21)
0.46, 0.38, 0.61, 0.82, 0.59, 0.53,
4. Answer any three questions from the 0.72, 0.44, 0.59, 0.60
following : 7x3=21 Find the estimate of 8 by the method of
(a) Let X follows t-distribution with k moments.
degrees of freedom. Then show that
follows Beta distribution. (e) State few situations where one can use
1+X7 order statistic. Show that for random
k sample of size 2 from normal population
2 _ (0} .
(b) For the multinomial distribution NO, 07), ElXy] =~ where Xy, is the
n! ) .. +E=
POXy, X, ooy Xp) = plnlp;zgmp}rclk first-order statistic. 2+5=7
nilng lng!
where
* kK

D1+ Pyttt p =1
find the maximum likelihood estimator
of p;.
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3 (Sem-5) STS M 2

2020
( Held in 2021 )

STATISTICS
( Major )

Paper : 5.2
( Sample Survey )

Full Marks : 42

Time : 2 hours

The figures in the margin indicate full marks
for the questions

GROUP—A
(Marks : 21)
1. Fill in the blanks : 1x2=2
(@) 1If , it is known as Neyman’s

formula for optimum allocation.
(b) 1If 6 is the population parameter and
t is the wunderlying statistic, then

B(t)=E(t) -6 is known as

1-21/793 ( Turn Over )

(2)

2. Answer the following questions in brief : 2x2=4

(a) Mention the important  random
sampling number series along with the
different tests for randomness generally
applied to these series.

(b) Obtain an unbiased estimate of the
population mean in systematic
sampling.

3. Answer any three questions from the
following : 5x3=15

(a) Discuss the steps involved in the
planning stage of a large scale sample
survey.

(b) If a random sample of size n is drawn
without replacement from a finite
population of size N with mean u and
variance 02, show that the covariance
between any two members of the sample

(c) Explain the concept of linear and
circular systematic sampling methods
with examples.

1-21/793 ( Continued )



4.

1-21/793

(@)

(e)

(3)

What are the methods of selecting a
probability proportional to size (pps)
sample with replacement? Explain them
clearly.

What do you mean by a two-stage
sampling procedure? Explain with an
example.

GROUP—B
( Marks : 21)

Answer any three questions from the
following (symbols have their usual
meanings) : 7x3=21

(@)

(b)

(i) If the variance of the estimated
population total in SRSWOR is

M SQ, then what will be the
n

variance of the unbiased estimate
of population mean? 2

(i) How does a sample survey differ
from a complete census? Explain in
detail. S

Explain the purpose of stratification in
sample survey. What are the different
types of allocations of sample sizes used
in stratified random sampling? Explain
why these are necessary. 2+5=7

( Turn Over )

(c)

(d)

(e)

1-21—PDF/793

(4)

Explain the probability proportional to
size sampling procedure. What are the
methods of selecting a sample from the
population, according to the above-said
technique?
examples. 2+5=7

Discuss them with

(i) If p is the intra-class correlation
coefficient between the units of the
same systematic sample, what

conclusion will you draw if

1
< - ?
P nk -1 2

(ii) Justify the following statement : )

“For estimation of population mean,
a systematic sample will yield better
results relative to simple random
sampling without replacement
only if the wunits within the
same  systematic sample are
heterogeneous.”

Find the variance of the sample
estimate of the population mean in a
two-stage sampling procedure where
first-stage units are of equal size. 7

* ok
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2020
( Held in 2021 )

STATISTICS
( Major )

Paper : 5.3
( Applied Statistics—I )

Full Marks : 42

Time : 2 hours

The figures in the margin indicate full marks
for the questions

GROUP—A
(Marks : 21)

1. Answer the following as directed : 1x2=2

(a) Write the relationship between
purchasing power of money and cost
of living index number.

(b) 1f n, =1 where n, is the price elasticity
of demand, then demand is inversely
proportional to price.

(State True or False)

1-21/794 ( Turn Over )

(2)

2. Answer the following questions : 2x2=4

() Which component of time series is
mainly applicable in the following
cases?

(i) Decrease in employment of sugar
factory during the off-season

(i) Fall in death rate over the years
due to improvement in health care

(b) After some period, cost of living index
(CLI) was increased from 110 to 200. By
the same period, the wage of a worker
also increased from ¥330 to ¥500. Was
there any gain of that worker? If so, find
by how much.

3. Answer any three questions from the
following : 5x3=15

() Show that under normal economic
conditions, Laspeyres’ price index is
greater than Paasche’s price index.

(b) Describe the method of principles of
least squares (starting with the normal
equations) of fitting trend to the
following curves : 2Y2%2=5

(i) U, =ab’

2
(i) U, =ab'ct

1-21/794 ( Continued )



(3)

(c) For application of principle of least
squares in the linear regression model,
what would happen in the following
situations? 1+2+2+=5

(i) If the explanatory variables are
perfectly linearly correlated

(i) If the disturbances are auto-
correlated

(i) If there is heteroscedastic
disturbance term

(d) Let the demand law is given by
x=10-p where x is the quantity
demanded and p is the price. Obtain the
price elasticity of demand at p = 6. If the
price increases by 5%, determine the
per cent decrease in demand. 4+1=5

(e) Write a short note on any one of the
following (within 200 words) :

(i) Pareto’s law of income distribution

(i) Autocorrelation

1-21/794 ( Turn Over )

(4)

GROUP—B
( Marks : 21)

4. Answer any three questions from the
following : 7x3=21
() A company estimates its sales for a
particular year to be 12 lakhs. The
seasonal indices for sales for the four
quarters are as follows :

Quarter 1st | 2nd | 3rd 4th
Seasonal Index 98 89 82 130

Estimate the quarterly sales for the
company assuming that there is no
trend.

(b) An enquiry into the budgets of the
middle-class families of a certain
city revealed the following data of
percentage expenses on the different
groups and the group index numbers
for the current year as compared with
a fixed base period :

Groups Food | Rent | Clothing | Fuel and | Miscellaneous
Light
Group Index | 400 | 200 300 200 300
% Expenses 40 15 10 15 20

Mr. X was earning ¥ 1,000 in the base
period and ¥2,000 in the current year.
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()

(d)

(e)

1-21/794

(S5)

Find how much he should receive as
dearness allowance to maintain his
former standard of living.

Show that the OLS estimator ([30) of the
model Y; = Bo +U;(t=1 2, ..., n) is given
by the mean value of Y, that is, fio =Y.

Also prove that, if U satisfies the
standard assumptions, then

() E@o)=Bo
(it) var(ﬁo) =(1) %, where G% =E[U2]
n
2+2+3=7

The price elasticity of demand (n,) of a
certain demand function is given by

_4—5x2
10x?

Determine the demand function. What

will happen to the market turnover for

the commodity, if x :i? 4+3="7

V15

The diagram given below shows an
upward shift in the Lorenz curve of a
particular nation at two different points
of time. From the diagram, compare
(i) the share of total income of the
poorest 20% of the population and
(i) the share of total income of the
richest 10% of the population.

Np

( Turn Over )

(6)

If G and G, are the Gini coefficients
corresponding to the Lorenz curves at
the 1st and the 2nd time point
respectively, then state whether G; > G,

or G; <G,y or Gy =G,. 2+4+1=7

Lorenz Curve

75%

55%

e e 2 D

_____ 90A)
_———— 50/0

-7

1-21—PDF /794

20% 90% 100%

% households by income distribution

* ok ok

Cumulative share of income %
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3 (Sem-5) PSC M 4 (A/B)

2020
( Held in 2021 )

POLITICAL SCIENCE
( Major )
Paper : 5.4

Full Marks : 42
Time : 2 hours
The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

OPTION—A
( CONTEMPORARY POLITICAL ISSUES )

GROUP—A
( Marks:21)

1. Choose the correct answer : 1x2=2
7 Teqehl AIfe Tfereay :

(a) Which year was celebrated by the UNO
as International Year for the World’s
Indegenous People?

mqﬂgﬂi &3 ;KB W/?ﬂ/ ‘ﬁﬁ I E;ag :5153@?/ OF
T’ f2pieet e Ffafee 2
(i) 1945 / s»8¢

1-21/681 ( Turn Over )

(2)

(ii) 1983 / S»v9
(ii)) 1993 / S5d9
(iv) 2003 / k009

(b) Paris Agreement of 2015 deals with
20%¢ 5[ IR e T e wfe |
(i) terrorism / JAZPEW
(i) human security /<<€ 3T
(iii) climate change / J99 7IRae~
(iv) women’s right / <K Sf4FS

2. Answer the following questions in brief : 2x2=4

ST ZCPRO Y Ted fil

(a) What is UNFCCC and when was it
adopted?
UNFCCC f& w=1e 2o (ofem aza <
(2feet?

(b) Name two UN Declarations on preven-
tion/abolition of violence against
women.

TeeTR e f2oom foraae /aw 919 A1 ARG
220 91 G4 CART#aq A ferqy |

3. Write short notes on/Answer any three of the
following : 5x3=15
o[ i @I feRBR o (et / T forat

(a) Non-State Terrorism / SR JEPRAW

1-21/681 ( Continued )



(3)

(b) Human Development and UN Millen-
nium Development Goals

e1d TR S J1,RS AW Gl T
(c) Gender Budget / forRel qcen

(d) How large river dams in North-East
India may adversely impact the
environment?

2R TR TEF-77 O[S IREE ¢
(R (IS 2[ST (eI ~ATCT 2

(e) Earth Summit, 1992

P A, Sod
GROUP—B
(Marks:21)

4. Answer any three of the following questions :
7x3=21
weTe Al 2PRd i i fofbia Tew fora
(a) What do you mean by human security?

How is it different from traditional
security? Discuss with example.

e ferel e oge? wen a1 90w
farer e TR A [$2 Twraez
SCSTIH SYISICETT |

1-21/681 ( Turn Over )

(b)

(c)

(@)

(e)

1-21/681

(4)

What do you mean by global terrorism?
Explain, with example, how global
terrorism is posing a threat to human
being.

CNBTRR A SIS AZPRW Jrca & e 2
COTIOTRR AAGPIICn NI TS A4S @Feme
fergIe - Flce, AL 4

Make a critical assessment of the

environmental challenges confronted by
the world today.

TE e R 2l AR eergerTEs
R @ AACABF FoTT H9RCCI! |

What is sustainable development?
Assess the role of Brundthand
Commission towards sustainable
development.

ey T qelce 6 oqe 2 qee e
RIS AT SR SR JoR 7 |

Explain various steps taken in India
towards gender justice. In your
opinion, what are the important factors
behind the failure of the laws enacted so
far to establish gender justice?

forel TR AP CFqe ©REE g3 9
JIEPIRI [ W 901 (O 7 © [
IRFT ARcdFFeS  IEAMEGEE AR 4l
wiRepRce feizel o 2ifew) Fare % (2R ?

( Continued )



(S)

OPTION—B
( WOMEN AND POLITICS )

GROUP—A
( Marks:21)

1. Choose the correct answer of the following :
1x2=2

woTe MAICAIRT Wa Tech! i Tfered

(a) When did women of America attain the
right to vote?

@FF vTe HCNRITe AfEER (ShIigeE A
FfRe ?

(i) 1919 / s

(ii) 1920 / s»30

(iii) 1921 / 5533

(iv) 1922 / 5533

(b) Which one of the following movements
is associated with ecofeminism?

woTe  SERe (@Ml Sce  olf[cEEm

TS TS TGS 2

(i) Chipko Movement
foetcap! =Cwretl

(i) Narmada Bachao Andolan

T A1 S
1-21/681 ( Turn Over )

(6)

(iii) Silent Valley Andolan
52Cab (SN ST

(iv) Beej Bachao Andolan
s AB1S SCHT

2. Write briefly [within 1/2 sentence(s) each] :
2x2=4

S B¢ o1l (4Bl 21 751 59 foeTe)

(a) Write two characteristics of third wave
of feminism.

RS POR GRAICHR Ko G 7 fereit |

(b) Name two social reformers in the social
reform movement in India.
TOY W& MWREIN AT T A&
FEEAF T ol |

3. Write short notes on any three of the
following (within 500 words each) : 5x3=15

oo fraed R @i fefbR [ 5y Gl fora
(2fSTBI ¢ o obl *1q feeqe) :

(a) Pillars of patriarchy

Provifgrerme B8

(b) Voting rights of women
PGS e IREaR

1-21/681 ( Continued )



(7)) (8)

(c) Third wave of feminism (c) Discuss the major features of liberal
ARRATE T A feminism.
Tl AR o G PR S |
(d) Social reform movement in India
COS ANE ARTHIF HCHIET (d) Discuss the role of women in the
freedom movement in India.
(e) Gandhi and women’s rights TROR FRTl JAe WRAPRER S <R
ST S 191 G S[CET < |

(e) Explain the relationship between gender
GROUP—B and sex and the inherent inequalities
that emerge from these concepts.

( Marks : 21)
A forel o 2Pl forRam e o
4. Answer any three of the following questions UE CfR TRA-(Fe0e  SEhiEe (3
(within 700 words each) : 7x3=21 SPTOPTHR HICEDAT BT |
wore Al eppred R e fefbm Tea ferar (2ifecty
900 *Fq fooq9) : * * k
(a) Write an essay on the concept of
patriarchy.
FroelfgPoRm (RAIOR 879 G¥e I 2ES
<41

(b) Critically analyze the second wave of
feminism.

TREIE @@ R eoRe @ ACHALE
el wpisRcerE |
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2020
( Held in 2021 )

EDUCATION
( Major )
Paper : 5.5

( Statistics in Education )
Full Marks : 42
Time : 2 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

GROUP—A
( Marks : 21)
1. Fill in the blank/Answer the following : 1x2=2
oS fWPRRs 1T 312 9 1/ Ted ford
(@) _____ is the most frequently occurring

score in a distribution.

9b1 fersTe FHfae Fghe @ ARG tace

(b) Write the formula for mean by short
method for grouped scores.

RS RS AR 5w oTe Sferea el
foran |

1-21/666 ( Turn Over )

2. Answer the following questions :

(2)

o] 2PTYRd Ted fir

(@)

(b)

Define statistics.

Al eeme weer |

Mention two advantages of frequency
distribution table.

el Rreren wiferer w51 e T 4 |

3. Answer any three of the following questions

(within 200 words) :

oo eppTRd & e foRR Ted i (200 X9

TOqO) :

(@)

(b)

()

1-21/666

Explain in brief about different methods
of statistics.

ey e [fen “mfomes [aw w3
T 341 |

Mention five advantages of graphical
presentation of data.

foas MO Oy AARC A6 R
TCEd 40 |

Write a note on percentile point and
percentile rank.

WO [ W XTI TR A 9Bl (Il
ferl |

( Continued )

2x2=4

5x3=15



1-21/666

(3)

(d) What is correlation? What are its types?
Explain briefly.
w52 WA e 2 s e
91

(e) Explain the concept of kurtosis by
drawing different types of kurtosis.

e o g7 @9 ba S I FF0 6

IREC! 2y 1 |
GROUP—B
(Marks : 21)
Answer any three questions from the
following : 7x3=21
e PR [ (e fefiora Tea e

(a) Find out median from the following
distribution table :

O] e SIferd 2@ T4 e 47 -

Class interval Frequency
) e I
55-59
50-54
45-49
40-44
35-39
30-34
25-29
2024
15-19
10-14

Do oo 550w -

=
o
S

( Turn Over )

(b)

()

1-21/666

(4)

What is histogram? Draw a histogram
from the following distribution table :

TRebg 97 R Reee O™ 2/ 9o
IETSDg S F4

Class interval Frequency
Al S AT
50-54 4
45-49 2
40-44 8
35-39 12
30-34 4
25-29 3
20-24 2
N=35

Compute standard deviation in the
following frequency distribution :

Ooq RSl [Teqe Sifer 21 I A1 e

ﬁ@’%ﬁ@@ :

Class interval Frequency
I ST NER ]
90-94
85-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44

=N POg 00 W

=
o
o
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(S)

(d) Compute the coefficient of correlation by
rank difference methods for scores of
10 students obtained in test X and
test Y :
So T FERIRIE X oF Y *RIF© A© F9
TIPS A1 F AL A ARSI

8N Tfere .
Studkent : A B C D E F G H I J
TestX : 27 58 37 41 43 62 55 43 46 52
TestY : 47 62 57 67 61 74 63 67 59 69

(e) Calculate P,5 and P;5 from the following
frequency distribution table :

o RSl [Reqe Ol Al Pyg SR

Class interval Frequency
A S TR
95-99
90-94
85-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44

—
oOOU‘I-bI\)»—ﬂ

= W N PO

=
i

50
* * *
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