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Note:

1. This question paper contains eight questions. Attempt total five

questions including question No.1 which is compulsory.

2. Each question carries equal marks. Marks are divided and indicated
against each part of the question.

3. Write legibly. Each part of the question must be answered in
sequence in the same continuation.

4. If questions are attempted in excess of the prescribed humber only
questions attempted first up to the prescribed number shall be
valued and the remaining answers will be ignored.

EqTT & :

1. S8 Y I H 3176 TR & | TR HEAT | (S 3HiAard §) Aige el 9 9RaA1 o Scck
foarf@u|

2. YAH U & AT 37h &1 T I 92 & A J19T & faeg Aenfaa ik s
frar T 8

3. TASC RGP ford| 9T & Ycdeh HIIT 1 3 hH H hF7 T 3cak AT ST AR

4. Ife geat o AUTRT &I @ 3119 Har &1 91 fhar Srar &, ar shao AuiRa

HEIT deh Ug el [T 1T YT I Hediehet fohal ST 3N AV Iccil &l Ao 3aTS
IERIRCIeE
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(a)

(b)

(©)

(2)

(b)

An urn contains 10 marbles, of which M are white and 10-M are black. To test
that M=5 against the alternative hypothesis M=6, one draws 3 marbles from the
urn without replacement. The null hypothesis is rejected if the sample contains 2
or 3 white marbles; otherwise it is accepted. Find the size of the test and its
power. (08)

TF A H 10 T 8, ™EH 7 M 9% 3T 10-M &1l g1 Sehfeush Twhea T M = 6 &
faEg M =5 &7 qew 2 & forw,  foAr Rt afaeamas & =fer ¥ 3 T A
STAT gl T TRFHTAT &l TEARIE FT (G3T 797 g T Tfaeel # 2 7 3 T%E 07
B &, e 3 S BT ST 21 T A S S SEey ofRE st v

A finite population of size 98 is divided into 3 strata. It is given that
N, =2N, =4N, and S, =25, =4S,. If a sample of size 21 is to be selected

from the population, obtain the number of units to be selected from each stratum
under Neyman allocation. (06)

ATRTT 98 FY U aifHa gui® &1 3 T4 § Ao G war g1 7 &= srar
g N, =2N, =4N, 3T S, =25, =45, T AT | A 21 FT T Tdaer

FAT ST §, qT A0 e & dgd Teois €< & FAT ST aTell SHISAT il dedT
9TH 2

Discuss least square principle and its uses. If four pairs of (X,Y) are (-3,e3) (-
2,e?), (-L,e)) , (1,e™), (2,e7%) and (3,e~3) then fit regression Y=ab* and
find estimate of Y for X=4. (06)

=AqH a0 HETd o @ STAnn 7 feewer 5 L i@ (X,Y) F J I (-
3.6%) (2,7, (-le'), (Le™), (2.e7) AT (B,e™®) = A HAAAT Y=ab¥
T ATHSAT oy 3T X=4 % {17 Y =7 3iheAt hrfory |

Explain the likelihood ratio test and its uses. Let X;, Xj, ..., X, are random
samples from the distribution with probability density function

f(x,0) = 6e7*? ; x>0, 6 > 0.
Find UMP test for testing Hy: 6=6,, against H;: 6<6,,. (10)

FATAAT ATATT T 3T THh STANRT ol ATEAT H | A @ 6 Xy, Xa, ...,

Xn TEHRAT T4 FeA

f(x,0) = 8e™*? ; x>0, 6 > 0.
¥ foro o wrga® gfa=st €1 Ho: 0=0, ¥ fa=g Hi: 0<6, & adreqor & forw
UMP 97797 ST #i< |

Explain multiple regression and its assumptions. Obtain equation of regression
plane of X; on X, and X3 by the help of least square method. (10)
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(2)

(b)

(2)

(b)

(2)

g TATAI ST T8 ATAATAL 0l ATSAT Y| FATH a3 TATer AT ITANT Hidl
T X1 T X2 3T X3 F THTHIA GHAA HT THIHLOT ITH FH<

Discuss the differences between parametric and non-parametric tests. Explain
median test. Explain the situations when median test is preferred. (10)

Ferites o i Grriifes geqon & = 3ia 9% =97 F2) qrieaswr qderr
THATST| I RATAAT T FHAT ST ATETHRT TLIEATT hT TTATHFRAT &F 1T 2

Explain how sequential test procedure differs from the Neyman-Pearson test
procedure. Let probability distribution of a random variable X is

f(x,0) =0*(1—-0)t* x=010<6<1.
For testing Hy: 6=6, against H;: 6=6; construct S.P.R.T. and obtain its A.S.N.
and O.C. function. (10)

FATO Toh ST e TEreqor WihaT Ta=-foge aeqor ahnar & &7 f9er a2l
AT o T Frgf=as =7 X F1 Irawdr a7 wef"

f(x,0) =6*(1-0)1* x=010<6<1.
2 1 Ho: 6=0, F fa®g Hq: =0, F wieror & forar S.P.R.T. &1 fAmtor fifory siw

zH% A.S.N. TaT O. C. FeAd I AT IS |

Define partial correlation. If 7, and r, are given, show that 7,; must lie in the
range Ty,ry3 + (1 =12, — 12 +1r2,r2)Y/2 while it will lie between -1 to
1—2k? if ry, = k and 15 = —k. (10)
AT TeHay F qfAriod il | 7fT 7, @ o, Ro oy 2 ar ez i
Ty FT hed [T & & rors + (1 - 12, — 185 +12,12,)Y2 % 3@ gom
Safh ag -1 1 — 2k? FA=F I ARy, = k s = —k.

Explain assumptions of one way classification technique of analysis of variance
(ANOVA). Discuss in detail the statistical analysis of one way ANOVA. (10)

TG0 fIgwor (ANOVA ) & Us AT qoheleh & Aars 7 feaeor <oy |
T AR T80T fagwor ANOVA # aferehrg fergoor &1 foegqa samear fifsmn

Explain different methods of allocation in stratified random sampling design.
Define unbiased estimator of population mean in stratified random sampling and
obtain its sampling variance under proportional and Neyman allocation. (10)

A ATg =8 Taadaq AT H A 6 AT Tl Hl oY HL| Tqrhd
ATg e TA=aaT Sad THTS ATET T AATHAT AR TICATOT HITor 3T

SEERT TA=adT THL0T AT T A STeed o SAaqid ATd iy |
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(b)

(2)

(b)

(2)

(b)

Differentiate between ratio and regression method of estimation. Find out the
mean square error of linear regression estimator of the population mean and
compare it with that of ratio estimator. (10)

AT & AT 3 Yo rowae f&fer & &= sfav Sty | gafe Aqre & s
TAREAT SAAT A dfEa a0 qfE w7 qqr S Y T AR g dqaT
STHTE 6 AT AT

Define linear systematic sampling with N = nk and obtain the expression for the
variance of the sample mean. When will this sampling be more advantageous
than SRSWOR? (10)

s w0 gfi=g7 F1 N = nk F 0 qa=m=y &0 vt aeg F v &
o o= wm o | 77 wia=ae &5t #a SRSWOR # ffere SuARi 2l & ?

Discuss the lay out and statistical analysis of randomized block design. Let
there be only two blocks with k treatments each and X; and X, be the average
yield of the two blocks respectively. Show that the 'between blocks' sum of

squares is given by g()_(l —)_(2) (10)
ATG > sl [SITed & of T3e MY AIeAh T G it F=AT HLITT o &l
SATH & UF TA® H SUAT I HeAaT k g 3T X, Ud X, FHeT: Tl oATh
ST IcaTad g | femTeu & 'si® & = avl &1 T g X; —X,)?% 1

2

For the following linear regression model
Y =B+ X + U; i=12..,n
Given that

E(U) =0,Cov(U,U;) =0, i #j,EU?)=0>
Obtain least square estimate of parameters of the model and check their unbiased

property. (10)
Fraferfea e garaor gea

Yi:[31+B2Xi+Ui i=1,2,...,n
Fom g

E(U;) = 0,Cov(U;,U;) =0, i #j,E(U?)=0>.
qTEA & TTAAT T IATH A ATRAR AT H o7 AT IeAeh AFATHAT I[OT T qT
TTET |

Give complete statistical analysis of Latin Square Design. Discuss the
advantages and disadvantages of this design. (10)

dfed &t fostres &1 O "ifewsnr Fgu §) =9 RS & o0 & a9 9w
FHAT L
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8.

(a)

(b)

When a design is said to be balanced? Define Balanced Incomplete Block
Design (BIBD) with relationships of its parameters. Also, in usual notations,
prove that:
b > v (Fisher’s Inequality)
(10)

T Torell TRSTTe &1 Sqiord gl SITaT 82 9" YTl & gael & q1ef "qqiord

QT FRIT= (BIBD) &1 IRXAITIOT | THE SAATAT, ATHTT AT H, g
LE

b > v (fhere s faeT)

Explain how missing plot technique can be used to estimate a single value of a
missing plot in randomized block design. Also, write down the analysis of
variance table. (10)

AT [ Ag=a® saih [S13T & iaid g T el TF wATe & o9
HTT &1 ATRTIT FF o o1 THRRT wre qefefien T START FohAT SITaT 21 39+

FATAT, THLOT fgoror qriersT AT 2 |
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