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Instructions :

The question paper is divided into two sections. The candidates will be required to answer
Four compulsory Subjective questions from Section - A and four optional subjective
questions from Section - B. There shall be compulsory Four Subjective type questions, each
of 10 maxks. In additional, there shall be 7 optional subjective questions in Section - B, of
which candidates will be required to answer only 4 subjective questions, each of 40 marks.
The optional questions shall be answered in the descriptive form.

TUe ~ A/ Section- A

1. i o Tt w1 qui Hifs gt arrand s vd wa fRifed ) amgfes wier 8 aa Y8
TehiTeh <l THETEA| [10]

Frfafas w wfi fofrt gy -

i) 2" TEreRs &Y T, qul T AT e

i) 3% ToTenss s

iif) Frere-ete TE v agfera 3l s T

H FRO4-ST

PTO



CE T

Describe the Latin square design. State it assumptions, advantages and limitations.
Explain the missing plot techniques in randomized block-design.

Write short notes on the following:

i)  2"factorial design, total and partial confounding.

1) 3? factorial experiment.

it) Split-plot design and balance in complete block design.

2. WS ArgfEss giaes 9 o siata otgara faft v wfermm faftr gro smepem o) w9
aftferdtal sared foem 5 stenctent w6t wfirar & St #
e Fgfe giaex 9o % simia s wa wiemm fftel gro serer w1 wfy avi
LY
fg ity wfest == <t wfshan waw Hifse aen 1gurd wa fams smersr A g vt
W zeeh ==l Hifm) [10]

Explain the ratio method and regression method of estimation under simple random
sampling. State the conditions under which these estimators are preferred.

Describe the ratio and regression methods of estimation under starified random sampling
briefly. Explain the procedure of double (two-phase) sampling and discuss its use in
ratio and regression estimation.

3.  HHAM BN i Ve T0r STt T -wal witest wem Y A sy Fifs)
TG W1ST o 3TTeheTeh o SeaTeH hifTe qeT 39 THUUT <t Ig@ Hifng) wedep e #§ W
T TEAT T W % fory wer ferverwor w61 wweEngd) [10]
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(weares fefa 4 wivea @ feremor & wia wrm hifdray )

Explamn the scheme of two-stage sampling with equal-sized first-stage units. Derive
the estimator of the population mean and state its variance (outline only).

Explain the analysis of variance (ANOVA) for experiments with an equal number of
observations per call under:

1)  One-way classification

1) Two way classification

it1) Three way classification

(Outline the model and sources of variation in each case)
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a2 gfaee favam staust ) Herew o9y HIfST| e meT p % ™1 100 (1 - )% 52
yftrest favama ataue wiw Sifdy [10]
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Explain the concept of a large sample confidence interval. Obtain a large sample
100 (1 — a)% confidence interval for the population mean p.

Describe the likelihood ratio test. State its properties and explain its application. Apply
the likelihood ratio test. State its properties and explain its applications. Apply the
likelihood ratio test to derive the chi-square test for goodness of fit.

@Ug — & / Section-B

X 3R R =7 % forw foemor i sgeas hifd 3t 3w | 8 s fore S 8| Tvremsd)
[40]

Derive the control limits for X and R charts and explain how they are used together.

YRees TRt 1 S v Sl SIS aUT U fOU T WiRHe SR 1 gd o shiferg |
[40]

Explain the concept of Duality in linear programming. Derive the Dual of a given
primal problem:.

a) A S e ) ST 3R TE ) AR e S e W ai I
[EEESIEITI

Explain the concept and significance of Index number in Econometrics. Discuss
their major types and application.

b) O 3R R GEeHTh GETI3T ht Sea hiforu | a3 e qer-grat i fese
EIEN

Derive Laspeyres and Paasche index number. Discuss their relative merits and
demerits.

[40]
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4. a) 9 EE ated (G.L.M.) 6t TAT a1 U Traial <t e | aun wferhn
Trsawor areffarfa # 3oes gawe K faaemn Hifsm) [20}
Explain the structure and assumptions of the General Linear Model (G.L..M.).
Discuss its importance in statistical analysis and Econometrics.

b) |m Re wiga | Yufied % fow wnemor =Rem i (OLS) WM &1 =ead il
T ~HTehTe SATHHI % dgd 38 BLUE (wated & @) Iums #i [20]
Derive the Ordinary Least Squares (OLS) estimator for parameters in General
Linear Model. Prove that it is BLUE under the Gauss-Markov assumptions.

5. WRd H arfieniie GieTh % vy i, Hid aun 35an o Rivcivn S Rt deen vE TER
%Y yorreft 7w et w8 7 |ren - anenfi iy fmio 2 wra 6 stitefes aferh =5
gge FH &g U gara i) [40]

Analyse the key function, source and uses of official statistics in India. What are the
major limitations in the system of data compilation and dissemination. Suggest ways

in which India's official statistics could be strengthened to support evidence-based policy
making,

6. a) Tarrasiier eut i SoEn niasfier o Twes | SEHEn gwnn g w m Age B 7
IRE % el # a7a I ere Hifgy [20]
Discuss the significance of the Demographic transition theory in understanding

population dynamics of developing countries. Iltustrate your answer with
reference to India.

b) SEE gig 3 anfie fema 3 wer day w1 frveryor Shifsra) SR T Fen
SHTehehTg W =T fergeranr Wi =i wevfa s gu i) [20]
Analyse the relationship between population growth and economic development.

Discuss with reference to demographic dividend and demographic burden w.r.t.
India.

7. wIfaf o e fawersor (Factor Analysis) 51 TSRV, TRT G201 STISRIT O SHTERATTS
==t IR =g W TSNS SEIE & Ao § frw TR TRTEE 8 2 [40]

Critically discuss the concept, type and application of Factor Analysis in psychometry.
How does it contribute to the measurement of latent psychological constructs?
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