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STATISTICS (PAPER-I)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless and otherwise indicated, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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WUE—A |/ SECTION—A
1. (@ @9 A Bea wRE P(A)=é~, P(B)=%3ﬁ1 P(A|B)+P(B|A)=_§_..ﬁw%ﬁaa'&:

mﬂ?ﬂ%«m:

(i) PA° U B°)

(i) P(A|B°)+P(B|A®)
Two events A and Bare such that P(A) = % P(B) = % and P(A|B) + P(B|A) = %
Evaluate the following : '

(i) PA°U B°)

(i) P(A|B)+P(B|A®)

(b) W= <fifS 6 3t agfees =t X 3 Y & 9gw Wil e

xyx—l

flx y = ; x=1,233M0<y<1

2| Fr=fefiga =1 aferem fifsm
. 1
(i) P(X22 3R YZ—z-)

(@) PX22)
Suppose the joint probability function of two random variables X and Y is

x-1
flo =22

; x=1,2,3and O<y<l1

Compute the following :
(i) P(XZQ and YZ%)

(i) P(X=2) 5
(c) =M s fF X, X,, - @aa iR gdem sfd agfeos =t &1t g ?, fomew @ o)

3R T (02) < oo B, 79 HH A TF S, = X, + X, + - + X, 2| 2wizgw for agfess =i

1 FIFA (S, ) T geq T Fm (WLLN) #1 91em T&i = 2

Let X;, X,, -+ is a sequence of independent and identically distributed random

variables with mean () and variance (02)<w, and assume

Sp =X;+X, + - +X,. Show that WLLN does not hold for sequence (S, ) of

random variables. 10
(d) TH A=B FHa®w & AU fafagul a91 & X, X, @da iR wdam €@fe (id) P()

Igfeed = 2, 7@ s fF A & oM & fow T = X, + X, wiw &, sefh 7= X, +2X,

IR & 2

Write the criterion of a good estimator. Let X;, X, be iid P (A) random variables,

then show that T = X; + X, is sufficient while T = X, +2X, is not sufficient for
estimating A. 10

PHKM-U-STS/34 2



() Hy:p=100 fg Hy:p#100 & whaw & fqq sgma @ed p ot s 200 arefl
THHT T @ WY 50 F1 U Agiesd wiaew forn e #1 3fE o =0-05 B, @ wifdes &
T hife )
For testing Hy: p =100 vs. H;: u #100, a random sample of size 50 is drawn
from a normal population with unknown mean p and variance 200. Ifa=0-05,

then obtain the critical region. 10
T TETHRT UTTehal 9% & siaia aawel
AREAS UNDER STANDARD NORMAL PROBABILITY CURVE
Standard normal probability curve is given by
1 1 2)
=——=€ ——27 |, —2<Z<
f(2 ;5 xp( 5
_ _ X=pn X=x
where Z = X -EX) = ==k N@O 1) Z=0 LZ=z
O x g P(0<Z<2)
The following table gives the shaded area in the diagram, viz., PO < Z < 2 for
different values of z :

& z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.0199 | 0.0239 | 0.0279 | 0.0319 | 0.0359
0.1 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0636 | 0.0675 | 0.0714 | 0.0753
0.2 0.0793 | 0.0832 | 0.0871 | 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 0.1554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 | 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0.1879
0.5 0.1915 | 0.1950 | 0.1985 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.2190 | 0.2224
0.6 0.2257 | 0.2291 | 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549
0.7 0.2580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852
0.8 0.2881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133
0.9 0.3159 | 0.3186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.3340 | 0.3365 | 0.3389
1.0 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
T.X 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 | 0.3810 | 0.3830
1.2 0.3849 | 0.3869 | 0.3888 | 0.3907 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015
1.3 0.4032 | 0.4049 | 0.4066 | 0.4082 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 0.4192 | 0.4207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319
1.5 0.4332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.4394 | 0.4406 | 0.4418 | 0.4429 | 0.4441
1.6 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.4495 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 0.4554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 0.4641 | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.4699 0.4706
1.9 0.4713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767
2.0 0.4772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
2.1 0.4821 | 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857
2.2 0.4861 | 0.4864 | 0.4868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.4890
2.3 0.4893 | 0.4896 | 0.4898 | 0.4901 | 0.4904 | 0.4906 | 0.4909 | 0.4911 | 0.4913 | 0.4916
24 0.4918 | 0.4920 | 0.4922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 | 0.4932 | 0.4934 | 0.4936
25 0.4938 | 0.4940 | 0.4941 | 0.4943 | 0.4945 | 0.4946 | 0.4948 | 0.4949 | 0.4951 | 0.4952
2.6 0.4953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4964
2.7 0.4965 | 0.4966 | 0.4967 | 0.4968 | 0.4969 | 0.4970 | 0.4971 | 0.4972 | 0.4973 | 0.4974
2.8 0.4974 | 0.4975 | 0.4976 | 0.4977 | 0.4977 | 0.4978 | 0.4979 | 0.4979 | 0.4980 | 0.4981
2.9 0.4981 | 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4986 | 0.4986
3.0 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4989 | 0.4989 | 0.4989 | 0.4990 | 0.4990
3.1 0.4990 | 0.4991 | 0.4991 | 0.4991 | 0.4992 | 0.4992 | 0.4992 | 0.4992 | 0.4993 | 0.4993
3.2 0.4993 | 0.4993 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4994 | 0.4995 | 0.4995 | 0.4995
3.3 0.4995 | 0.4995 | 0.4995 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4997
3.4 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 0.4998
3.5 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998
3.6 0.4998 | 0.4998 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.7 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.8 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.9 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000
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2. (@) ¥F R fF 3 TEfes 9t X Y& 63w Niedl 99 boid

X 0<2x<3y<6
flxy =43
O, YT

8| FrfaRea & e Hifse

@ EX|X=x)
@ E(var(Y|X = x))

Let the joint probability density function of two random variables X and Y be

X

—, 0<2x<3y<6
fley =13
0, otherwise
Compute the following :
() EY|X=x 10
(@ E(var(Y|X = x)) 10

(b) TEFEFH T X 1 "2 For W hifere formem afieremr weom
¢(t)=e“t2, —oo <t < oo

B 3% I (2) F wed H P(X > 2+2) N oE oft hifve, el

1 -62
e 2 do

V2n

z
(="
Find the distribution function of random variable X, for which the

characteristic function is
-2
Of)=e " , —co<t<oo
Also compute P(X >2J§) in terms of ®(z), where
1
: e_EOQdB
V2n 15

®(z)=["_

) wm e & X, X5, -, X,, a3 i wdem a&fm (iid) N@©O 1) f=m ¥
X %3 X
Xy X4 Xon

X2 +x2 4.4 x32
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Let X;, X,, --+, X5, be iid N(O, 1) variates. Find the limiting distribution of

X
i(l+__3_+...+&1:_1
Xy X4 Xon
X2 +X2 4+ + X2 15

3. (o) W i, T % nder #, A X % sl 9 wer 1 it @ S Al

n2 2n+1

—+ ; n=1223, -
5 L

E(X")=%+(—1)

2, @ Frfafaa % o= 3 il

() P(X-0-75|<1-5)

(i) P(X-pl<o) p=E(X) 3R o? =var(X)
[ i V184 =1-36]

Let moment generating function of random variable X exist in the
neighbourhood of zero and if

1 2 2n+l
EXM==+)" =+ ; n=1,23 -
(X™) 5 -1 st s 1§

then find the values of the following :

(i) P(|X-0-75|<1-5) 10
(@i P(1X-pl<o) u=E(X) and 6° =var(X) 10
[Use V1-84 =1-36]

(b) (i) FR-TE e T TE-saT Wi % wew fafae)

(i) T g fF X ~B(,6), a9 6(1-6) 1 THAHH JFaH TEU IFREQ IHCH
(UMVUE) fiemifera)

() Write the importance of Cramer-Rao inequality and Rao-Blackwell
theorem. S

(i) Let X~B(l, 6), then find the uniformly minimum variance unbiased
" estimator (UMVUE) of 6(1 -6). 10

(c) <ETETR HAIE
flo; o, B)=Ce P9 g <x<oo B>0
3 fore U w ArgfeeE wiaed ¥ foru o 3 B % wiftram wwrfean steRerh I i)

Obtain the maximum likelihood estimates of o and B for a random sample
from the exponential population

flx; o, B)=CeP*% g <x<eoo B>0 15
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4. (@) Hy:p=0 g H:p=1% qfiegn & fau, o(=0-05) 3m@M &1 ywhaq whieor yw =hifs,
SafH 25 AW 1 U Argfewsh ufaed N(u, 16) Tufy & form mm 2
Find the most powerful test of size a(=0-05) for testing Hy: u=0vs. Hy: p =1,
given a random sample of size 25 from N(u, 16) population. 20
(b) TF YF H FB I S%qU §1 25 I%geN & U Agfess ufded § 6 <wgul awqd ¥, e
Rl p; =6 & 3R 19 3 fea axgd &, fSwht wlwar p, =1-0 B1 7 fm =1 3wm
Fh O T ITher HIT :
(i) MLE fafy
(i) = x 2 -faf
(i)  srafeafda <gaa 2 -fafy
A lot consists of some defective items. A random sample of 25 items has
6 defective items with probability p, =8 and 19 non-defective items with
probability p, =1-6. Then estimate 8 using the following :
(i) MLE method
(i) Minimum %2-method

(i) Modified minimum %2-method 15

(c) B-feedt U-viqw iR faewiee fug e & fiw sim fifse) fefafaa st @ ey
FEFHAT A 3R BH 15 madt afgensii & APGAR @hil § wrafd €
FEAFTA : 8 7 6 2 5 8 7 3
FEFAB : 9 9 7 8 10 9 6
T IHT S@HT FRHAT % Iratd Tl Afgensti F APGAR ThRi & @ide 3t 27

Differentiate between Mann-Whitney U-test and Wilcoxon sign test. The
following data pertain to APGAR scores of 15 pregnant women in two care
programmes A and B :

Programme A : 8 7 6 2 S5 8 7 3

Programme B : 9 9 7 8 10 9 6
Is there a significant difference in APGAR scores of pregnant women under the
two care programmes? 15
[Given, U|g.gs5) =10]

@WUvs—B / SECTION—B

5. (@) 39 TE ek s fexl & weel it sfed # | =Ean 9l & g & S9E B S
ﬁW?WW%WW%WWWy:X@@%F@@WW
i e B = (XX) T X y R

How will you justify the usage of the principle of least squares in estimating the
parameters of a linear regression model? With usual notations, for the
regression model y = Xf+¢, show that the least square estimator of § is

B=(xx"X"y
- - 10
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B 6 TRX, Ny, z)a;mﬁaﬁa%,ah[ }mmmaﬁﬁm

2 3

(i) 3R X, X, 3 X, 9 WE, @ X, & 999 & T A g X, IR X, F "
ST TEEwY U, p,,. 5, & [OT0 oieh, TG e Ui & &9 #, W Fifsm)

| X, -X
() 1f X is distributed as N3(, %), find the distribution of [ Pl ]
~ = 2743

@ If X,, X, and X,; are three variables, obtain the expression for
the partial correlation coefficient between X; and X, eliminating the effect
of X3, p1p.3, in terms of simple correlation coefficients. S
(€ X, SR X,, Np(n, T) 8 00 (n; X p) 3N (ny x p) FR & @aa Alwgl & wg= &
A
anteq s 120" 4w T2(p n-2) B w9 d gAML, FE n=n, +n, 2 9 T2 7 D2
n
FARn: gefem 72 qon werertse D2 wt Fefia w=a #)
X, and X, are independent data sets of order (n; X p) and (n, x p) respectively

2
B 5 disirlndied T?(p n-2), where

from N,(u, ). Show that
- n

n=n; +n,y, and T? and D? represent the Hotelling’s T2 and Mahalanobis D?
respectively. 10

(d) @B U={q b, ¢ d, e} % fau F=fafiga sfemmm sfimern = fmm Hifsa .

P({q b, d})=—, P({a b, e})=

bl

P({a d e})==, P({b c d})=

’

— OV = OV

P(b ¢ e})==, Plic d e})=

& 6
o ife qur fgd it i sadn wlimaet f o fifse) 3@: sufe & a8 = @i
ATHEIAT 1 A 21 T 3T 3EAl & ary fufgd hifsm)

For the population U = {q, b, ¢, d, e}, consider the following sampling design :

Pl{a b d)=2Y, Pla b, e})=2

(o))

b

P({a d, e})==, P({b c d})=

b

O |+

P({b ¢ e})=—, P{c d, e})=

Q= Q= O

o=

Calculate the first-order and second-order inclusion probabilities. Hence show
that it is a matter of a stratified design. Identify the strata with their units. 10
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(e) WM elifsT foh u rfirewaT 1 SuaA STegE

1110
supl 8.0
ATl 1.1
0-1 1 1
2| Turigy fr—
(i) HAfFea Geg Eqferd ;
(i) e < B = © R
Let the incidence matrix of a design be
1110
N= 1 1 01
l1 011
0111

Show that—

@
(@)

the design is connected balanced;

its efficiency factor is E = g

(X, Y) & fe=r w@m= 51 BN(,, Ry, 07, 03, ) B

(¥
(@)

(iii)
(w)

ZoTe 3 X 3R Y w@ad §, it o Faa afk p = 0?1
IR (X, Y) # 5o BN(3, 1, 16, 25, %) 3, @ PB<Y <8|X=7) Frfew, R 2

®(2) =0-9772 3R B(-0-25)=0-4017 TN B(x), —co ¥ x T F1 A=F THHA FH
% =i &he gl 2|

a2 (X, v) % 524 BN(O, 0, 1 1,0)%,??[2:%@&2?@@111?

S& X, Np(u, 2)H O Al &, A (i) 1 ager T fafaw)

(X, Y) has bivariate normal distribution BN(u,, po, ar, og, p)-

@
(@

(i)
()

Show that X and Y are independent if and only if p=0.

If (X,Y) follows BN(S, 1,16, 25, %) obtain PB<Y <8|X=7), given
®@2)=0-9772 and ®(-0-25)=0-4017, and ®(x) represents the area
under the standard normal curve from - to x.

If (X, Y) follows BN(O, 0, 1, 1, 0), what will be the distribution of Z = —;,??

State the multivariate extension of (i) when X follows N, (u, ).

PHKM-U-STS/34 8
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(b) T& uew 3R fafea weersry @t ufenfya $ifsw) ger gewit #1 3w w0k 18 a0 qaEE w
WTH F HhAT 27 AR (X, X,) F HEIERT AT

1p
Z{p 1]
2, 9 geg Tt *l wE i)

Define principal components and canonical correlation. How can one attain
data reduction using principal components? If (X;, X,) has covariance matrix

=, 1]

p 1

then find the principal components. 15

(c) uF araRw ek guaEw fredt y =B, +B,x +¢ & fom, 5w B, 3 B, wr=a & a1 ¢ w1 WA
0 3Ry o ? sryr B, =an = fygra oin sifveran dwifaan Ry @ B, ok B, ¥ Ewew
fremfere | sife ifsm 6 = 3 wwramm #)

For the simple linear regression model y =, +p,x+¢, where B, and f; are
parameters and ¢ has zero mean and an unknown variance o2, find the

estimates of B, and B, by the principle of least squares as well as the method of
maximum likelihood. Examine whether they are identical. 15

7. (@) UF aga a< GuiE & Q@ @ A fofoa o mn 21 389 Fraas & sgEr, @ @l & fow, smm
n % wia agfess wfded A edl & Fua n) it n) 2 ot @ v 6 Faaa ffy &

AR n, A ny Blr =11 g p = "L ) wfenfya i) T fg Sifve fF 399 fae

ny rmsy
IaTid Taia ATgfess Ufdeaa & ane Wi agfess faeam & 2gn
_ ufr+1?
(ur +1)(n +7)

21

A very big population is divided into two strata. The allocation of units of
stratified random sample of size n for the two strata under Neyman allocation

ny
’

ny

are n; and nj, and under other type of allocation are n; and n,. Define r =

and p = ™M Then prove that the efficiency of stratified random sampling with
rmoy
respect to stratified random sampling under Neyman allocation is given by
o u(r+ 1)2
(ur +1)(u +7) 20
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(b) TH ek H gEF FFI Fl BIgal # 40000 TEF &, AR 4000 IS #H Wier W B, WAF
vrEr e 10 Tl F Y Fdt 81 o Tt i S% 1 R e T 8, ek iU @
Hehe G & fou 40 wmEietl w1 uF W Agfees ufdert g w31 g ™ wfedd § 9,
g% W@l | & fou s, SRR ww e R, R o g (4) IR A W R
i=1,2, -, 40 8| 93 ufdesl ¥ Afdaq sviws

40 40
Y A; =200 3 Y A? =1156
i=1 i=1

T g €
(i) =& fra g @ feeam 87

(i) W 5w e wE R, 9% v =ee (vEeuyH) fafaw iR Imer sEfiEa
RS FIa ifeg |

(ifi) S (i) B OTH IENFA AT % faerw # e Hife)

A bank has 40000 clients in its computer files, divided into 4000 branches,
each managing exactly 10 clients. To estimate the proportion of clients for
whom the bank has granted loan, a simple random sample of 40 branches is
selected. From the selected sample, for each branch i, a list of clients (4;)
having a loan is prepared; i=1, 2, ---, 40. The data observed from the selected
sample are

40 40
Y A; =200 and ¥ A? =1156
i=1 i=1

(i) What type of sampling is this?

(i) State the expression of the parameter to estimate and obtain its unbiased
estimate.

(i) Estimate the variance of the unbiased estimator obtained in part (i)

(c) (i) wenfua s fF w9 3 ™ BIBD w4 % :
(1) v=0b=22. r=k=7, A=2
(2) v=10, b=18, r=9, k=5, A=4

fem e 2 o6 sAfirneun foais 21
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Verify whether the following BIBD are possible :

(1) v=b=22,r=k=7,A=2
(2) v=10, b=18,r=9, k=5, A=4
Given that the design is resolvable.

(i) = T GeF AfEHeTN F AT R (N) e e R ) s SvEwR it % 9w @

sg T 3 g i

I % fou w@resa-wifeat s A

O O O = = =

O = = O O O

0

O O O = =

== O O O

|

Given below is the incidence matrix (N) of a block design. Find the degrees
of freedom associated with the adjusted treatment sum of squares and the
degrees of freedom for the error sum of squares :

[

1
1

1
0
0
0

0

S = = O O

0

© O O = =

0

= OO

8. (a) uk wua #i I fwfa + F fou v 22 -sg-3ureEl st w1 I@m frn w31 @
weH A R B ® IWEm d W, F= (1) @R 3= (+1), ® fen om0 @) w@m # gl
Fgfeshiga alid | & IR JAEfda o w81 e i 3| e

R

SyrHferd 3itad gy

ft Iusit & i 1A = 510-5
a+ft ISt 1 F@ I = 50-00

(i) =iwS w1 favawo fife 3 eyl gewt f gewm fifve)
(@) T Fel fawfa fifle 3k 59 A qo1 B @F e ®R (-1) ® E, @@ I =

qatgeA A

[ﬁ'!Tl W%, F(l, 4, 0-05) = 7 71]
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A 22-factorial design was used to develop the yield of a crop. Two factors A
and B were used at two levels : low (-1) and high (+1). The experiment was
replicated two times with completely randomized way. The data obtained are as

follows :
Factor Estimated Average
A B Effect
+ ¥ 8
o + =3
+ - 2
The sum of squares of all the yields = 510-5
The grand total of all the yields = 50-00

(i) Analyze the data and identify the significant factors.
(i) Develop the regression model and predict the yield when A and B both are

at low level (-1).

[Given, F(l, 4, 0-05) =7, 71]

(b) T FAREET Y F G WA ¥ e wE % R, 1000 JWE F G WA IS
gfeest 1000000 M i gafe § ¥ v d&a 1 71 ¥ GeEE Afvasw X F aaie
e X =15 81 o= giom 99 f@& ™ g

5 =20,

(i) IR, ST R GHAAC ATHSH! F1 IET FA QY H AR i |

s,2c =925,

Sxy=

15,

x=14, =10

12

8

(i) T SFaEH B MSE F ke HIWC| Y &1 e F F e g fF-w e

g e

To estimate the population mean Y of a characteristic Y, a simple random
sample of size 1000 was selected from a population of size 1000000 by without
replacement. The population mean of an auxiliary character X is X =15. The

other results are given below :
i s?c =25,

(i) Estimate Y using difference, ratio and regression estimators.

S =

x=14, §=10

6

(i) Estimate the MSE of these estimators. Which estimator should we choose

to estimate Y?

9

(©) Wﬁﬂs@amgmﬁﬂﬁaﬁmm%%@wﬁm%&nﬁﬁaﬁﬁ
frfiau | sa w=edl § 5 afereamalt @1 whemr B S 27 S F A @ =N T Hieg
3 ANOVA = qui #Hifs |

Write down the model used in the analysis of a two-way classification
with interactions, stating the assumptions. What are the hypotheses tested in
this scenario? Obtain the expression for the sum of squares and complete

the ANOVA.
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