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STATISTICS (PAPER-])

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. (@ a‘:qzqﬁAamBmm%ﬁsP(A)=%, P(B}=%3ﬂt P(AlB)+P(B|A}:§.ﬁH%fEH%

Wﬁﬁﬂm:

(i) PA°uU B°)

(i) P(A|B°)+P(B|A°)
Two events A and B are 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) =M it & 3 agfeas =t X 3R Y &1 65 Wiiewdr ber

x=-1

flx, y)=xy:3 ;x=1,2,33'h'{0<y<1

2\ Fr=fafas = wieem i .
(i) P(X22 3 Yz%)

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

x-1

flx y)=xy3 :x=1,23 and O<y<1

Compute the following :
(i) P(X >2 and Yz%)

(i) PX22)

(c) W efifse & X, X,, .- @aa 3R aden @fa agfoes =t &1 v g 2, fomm @ o)
3 TEW (02) < o B, AU WA AR FF S, = X, + X, + - + X, B3z & aefes =i
1 A (S, ) 3@ Feq @& fam (WLLN) &1 e 7 @ 21
Let X;, X,, - is a sequence of independent and identically distributed random
variables with mean () and variance (02} <e, and assume
S, =X; +X, + -+ +X, . Show that WLLN does not hold for sequence (S, ) of
random variables.

(d) TH A= WHaE F AMeve fafaw) X, X, @da R wdEm s@f@ (id) P
Tgfes® = 2, 79 FiEY 6 A % wem % fow T = X, + X, Wi ?, 5&f% T = X, +2X,
wIiH & 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.
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(e) Hy:n=100 fg Hy:p#100 % whew % fou sima @ p s wEo 200 el U
ST A & AEY 50 % U Agfend e forn @ 21 3fd a = 0-05 2, @ wHifdw &
o Fife|
For testing Hy:p =100 vs. H;: n #100, a random sample of size 50 is drawn
from a normal population with unknown mean p and variance 200. If & =0-05,

then obtain the critical region. 10
U TETHT WAl o & 3 erEwme
AREAS UNDER STANDARD NORMAL PROBABILITY CURVE
Standard normal probability curve is given by
1 1 QJ
= — —-——Z y —o0 < Z < oo
f(2) e exri( 5
_ = X=n X=x
where #at=B) Kk, v 4 2=0 LZ=Z
Ox < P(0<Z<2)
The following table gives the shaded area in the diagram, viz., P0 < Z < 2) for
different values of z :

: Z | 000 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 0.08 | 009
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
1.1 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
2.4 0.4918 | 0.4920 | 0.4922 | 0.4925 | 0.4927 | 0.4929 | 0.4931 | 0.4932 0.4934 | 0.4936
2.5 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. (@) ¥ it 6 @ aefees = X a9 Y& 9g% Ml 969 Ge

f, 0<2x<3y<6

flx y}={3

O ; HA91
21 Fafafiaa i e Hife

(i) E{|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
(@ Efvar(Y|X = x)) 10

(b) AEfF® T X F1 &4 B qW Hifere forea sifvream wem
M =et, —o<t<o
B 3% FAE B(2) F "ad H P(X > 2+/2) # woE ot Hifsre, @l

] -le?

——e 2 df
J2n

®z="

Find the distribution function of random variable X, for which the
characteristic function is

W=, ~nctew
Also compute P(X >2+2) in terms of ®(z), where

1 -1e?
e 2 do

dl(z)=‘|'_“ 2n 15

Y

) wm wifse & X, X,, -, X,, @aa R wawwm afa (id) N@O 1) fam &)
é-}ﬁ{-....}@
Xy X4 Xon

R 2 1 Wi 5 i i)
X{ +X5 +--+ Xy
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Let X, X,, -+, X5, be iid N(0, 1) variates. Find the limiting distribution of
)(_1+£ +...+_X2’7_1.
Xy X4 Xon
X2+ X3+ + X2 15

3. (q) WA e fE, T % anfer §, agfEes w0 X % sl o e F1 siftie @ s af

+1
E(X")~ +(- 1}"‘2 2_5_; n=12 3 -

2, @ fr=fafaa & o= 3@ Hifs .

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

(i) P(X-pl<o) u=E(X) 3 o? =var(X)
[ #Fifsw 1-84 =1-36]

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

n+l
EX")=1 S+ 1)"2 25 . n=L23

then find the values of the following :

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

(b) (i) FW-UA afE wE E-sAwad T & e fetae |
(i) #= eifdu & X ~B(,6), @ 6(1-6) F THHH ZaH T IEfEa  STReS

(UMVUE) farferg)
(i) Write the importance of Cramer-Rao inequality and Rao-Blackwell
theorem. 5
(i) Let X~B(l,6), then find the uniformly minimum variance unbiased
" estimator (UMVUE) of 6(1 -6). 10
(c) R TATE

flx; o, B)=Ce” Blx-0) 5 <x<oo B>0
2 foru 1u w ArgfeE wiaad ¥ for o 3 B % wifvehan dwifaan e s if)

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

f(x;a,B)=Ce‘B["‘“‘,asx<m,B>0 15
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4. (@) Hy:p=0T%g H:p=1% vligm F fom, a(=0-05) 3™ &1 yehan whieu wm Hifsm,
Jafh 25 Y F1 U IgfesF Sfaesl N(u, 16) @afe @ fomn mn 2)
Find the most powerful test of size o.(=0-05) for testing Hy:u=0vs. H;:pu =1,
given a random sample of size 25 from N(u, 16) population. 20

(b) U y=F # FB g el | 25 gl & UF Igfers uiaey # 6 2yl @l §, fweh

WRFA p; =0 8 3R 19 3 fea awqd &, et wlwm p, =1-6 21 @@ f= =1 swm
Fh 0 T ATHAT I
(i) MLE fafa
(i) gem -
(iii) smafafda =Eas o2 -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 yx2-method
(iii) Modified minimum %?-method 15
c) wA-feedt U-vham v faewieas fag e & dfe sia 6ifsg) fFafafes ate @ Faye
FEFA A 3R BH 15 miadt ufgensii % APGAR TRl & wwafta € :
FEFHA : 8 7 6 2 5 8 7 3
FEFAB : 9 9 7 8 10 9 6
F1 I @I FEFAT & It Tadl wigensi & APGAR @RI # |refE 3 27

[fe 71 %, Uo.05) =10)
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 5 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

@Uvs—B / SECTION—B

5. (@) M uH e gurraw fewl & wree & sl w0 § =an a1 & g & 3@ w3
ﬁamﬁﬁ?mﬁ%ﬁ%mm%wmﬁaﬂy=Xﬂ+§%m§ww
i e B = (XX) Xy B )

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_5+ ¢, show that the least square estimator of f§ is

B=xx)"X"y
s 10
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X, - X,

) wﬁxmmmﬁﬁﬁﬁﬁ[
- - Xy~ X3

]mmmml
(i) AR X, X, 3 X, 7 W E, @ X; F 9@ F F9W Q@ W X, 3 X, F A=
AT TG UF, p,, 45, F [IC ok, T Geawsry o & &9 4, 9 i)

. X, -X
() If X is distributed as N;(p, ), find the distribution of { 4 4 ]
- = Xy - X3

@ 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, p12.3, in terms of simple correlation coefficients. 5

(c) X; ¥R Xy, Np(u, T) & F0: (n; x p) 3N (ny x p) FR F @@ Awl F wy=a #)
2
Mﬁgwmﬂm n-2) % ¥4 A g R, W&l n=n, +n, & 72 971 D?

FH9: Brefem T2 qun e D2 & Fefia =@ )

X, and X, are independent data sets of order (n; x p) and (n, x p) respectively
nlnzD2
n
n=n; +n,, and 72 and D? represent the Hotelling’s T2 and Mahalanobis D?

respectively. 10

from N,(u, £). Show that is distributed as T?(p n-2), where

(d) wafe U={a b, ¢ d, e} % foru Fr=fafaa sfeeas siivmresr w fomr Hifse .

P({a b, d})=—, P({a b e})=

o=

o=

P({a, d, e}) P({b, ¢, d}) =

P{b c e})=—, Pl{c d e})=—

6

uq Fif2 qu1 g wif f siadn wRmast f om B @ suike & 9w w@ia
i 1 A 8| T 1 396 IEEdl & ay fafga fifsw)

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

Plia b d) =2, Plia b, e})=

o=

=)
|

P{a, d, e})=—, P(ib ¢ d}))=

V| =
o=

P({b c e})=—, Plic d e})=

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) W whfsre & v sifiepean 1 s1dad STegE

O e e e
— O e

2 Tz fr—
(i) wAfEReT Gag dgfed 2;

(ii) Mmm5=§%|

?—"—‘O*—‘

0
1
1
1

Let the incidence matrix of a design be

11

11
¥=l: 0
01

Show that—

1

0
1
1

0

1
1
1

(i) the design is connected balanced;

(i) its efficiency factor is E =§.

6. (a) (X, Y)® &= waw= @ BN, o, 072, 03, p) B
(i) @mize fF X 3R Y waa &, aft s Faa@ Ak p =0 #)

6+4=10

(ii) Hﬁ(X,Y]WiiE?BN[S,Llﬁ,25, %)%,?ﬂP(S<Y<8|X=7)ﬁ$Tﬁ-IQ,ﬁﬂT%

®2) =0-9772 3R B(-0-25)=0-4017 T D(x), —co ¥ x Tk FI A JHHIA T

F It Sa%e gt 2

(iii) =af& (X, Y) @ @24 BN(O, O, LLO]%,H’TZ=§3?I€EQWI‘§1W?
(iv) & X, Np(u, ¥) %1 SFE FT B, A (i) F ageR faww fefan )

(X, Y) has bivariate normal distribution BN(u,, io, csf, og, p).
(i) Show that X and Y are independent if and only if p=0.
@ If (X,Y) follows BN(

3

16, 25, =
3,1, 16, 5

], obtain PB<Y <8|X=7), given

®@2)=0-9772 and ®d(-0-25)=0-4017, and ®(x) represents the area

under the standard normal curve from —e to x.

(iv) State the multivariate extension of (i) when X follows N, (u, 2).

PHKM-U-STS/34
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(b) T gewi IR fafea wewrary %1 gfonfya i) g7 TeHi #1 3wEm FF FiE 70 gaeEE Fh
T R FhaT 87 AR (X, X,) F TETE e

245 1]
2, @ Y& "Rl &I Fa i

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

S

then find the principal components. 15

(c) TH WTURW aF T e y =B, +PB,x +¢ F fore, &l B, 3R B, w=w & awn e = wrm
0 3Ry o2 e R, <mew o fagra o sifteran G fBfa & B, 3tk B, F e
framfer | wite it B =0 3 wwaam #)

For the simple linear regression model y =B, +B;x+¢, where B, and B, are
parameters and € has zero mean and an unknown variance 0'2, 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. (o) UF agd 9 gule | q wd #§ fanfsm B w21 99 Fee ¥ sgen, @ wd # foe, s
n % w@ia Fgfos ufaesl 6 sFeal & FEa n) 3 n, & 3 g ver A P fafa &

SR ny A ny #1r = L = "L # whonfe i) e g i f i fra ¥

A wafta agfeas wiaea % wne w@ita agfes gfaaa A gaa
_ ;.l(:r+1]2
(ur +1)(n+7)

2l

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

’

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

and p= | Then prove that the efficiency of stratified random sampling with
rny

respect to stratified random sampling under Neyman allocation is given by

_ u(r+1)>2
(ur +1)(n +7) 20
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(b) UF ¥ # TaF FEA F EEel d 40000 e &, FEH 4000 vwrEEd #§ afer w0 R, WAF
wm@En 3% 10 el & Ty et ) o ameet @ d% @ w e mn R, 399 sigum #
e & oY 40 vIREisl #1 U W Irgfess faed g1 w21 94 ™ wfeed | |,
s Wl | % fou awewl, Rl oww fam R, R @ @ (A) S A R
i=12 -, 40 8| 9af4a ufdesl @ Afda w2

40 40
Y A; =200 s Y A7 =1156
i=1 i=1
T g )
(i) = foFg ver %1 gfeeam 27

(i) e o smpen wn R, 3o o = (vwyw) fafaw st sew smfea
ITeTs A i)

(iii) T (i) § WW AN AR % e @ AreRes i)

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 (A4;)

having a loan is prepared; i=1, 2, :--, 40. The data observed from the selected
sample are

40 40
Y A; =200 and Y A7 =1156
i=1 i=1

() 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 (ii).

(c) (i) wentya Hifse %+ = @@ ™ BIBD 494 # :
(1) v=b=22, r=k=7, A=2
(2) v=10, b=18,r=9, k=5, A=4

ez T ® o6 srfirreamn foasw 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) 99 o Gew AfEres F1 Aad A=ge (N) B wmn 2 i swER @i F 9 |

Hag @raA-itedt 3 g2 il & am & forw wresa-Fifeat s fifw .
1 0 0 0]
1 010
yo|1 010
01 0 1
0101
0001

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

©C O O = =

0

0
0
1
1
0

0

1
1
0
0
0

0

0
0
1
1
1

8. (a) U wue H I fawfa w0 & fog vw 22 -ag-3urE sifEewn #1 3w@m R mn ) @
TH A R B F IWEM A wW, FE (-1) @RI (1), ® B omn ) w@m S gl
Iefesdigd i ¥ 1 R gRafda o = &) um afw 50y §

HIF

B

rHford 3ad garE

¥ft 39t & 9 @1 9 = 510°5
ot 39 #1 Fe I = 50-00

(i) siwgt =1 faverm Hfw it weEgl sl i wewm i)
(i) @ Frev fwfm ffve o 5= A a B 961w (-) m A, @@ 3w oW

g ife |

(e ™ 2, Fy, 4, 0.05) =7 71]

PHKM-U-STS/34

11

Optional Province - optionalprovince.com

[ P.T.O.



A 22 -factorial design was used to develop the yield of a crop. Two factors A
low (-1) and high (+1). The experiment was
replicated two times with completely randomized way. The data obtained are as

and B were used at two levels :

follows :

Factor Estimated Average
A B Effect
¥ - 8
=5 + -5
+ + 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, Ful 4, 0-05) = 7- 71]

(b) T FAEE Y F @A WA ¥ #1 e F & 9, 1000 AWN F T W G0
wfesl 1000000 3 i GAfE # ¥ whea Wea g0 71 ¥) wEEE Afveso X w1 wwf
e X =15 81 3= giomm = A @ 2

57 =20,

(i) R, ST I FHHAV AHEH] F IT B FO Y F I FfC |

s2 =25,

Sxy=

15,

¥=14, F=10

12

8

(i) T e H MSE & AheH HIWT| Y F FaH F & fore g6 HH-|1 ke

g1 |TRe?

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) Estimate Y using difference, ratio and regression estimators.

3,2c =25,

Sxy=

15,

¥=14, 7=10

6

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

to estimate Y?

9

(c) wﬁma@aw&gﬂw&mﬂuﬁaﬁmm%ﬁnﬁwﬁmﬁnﬁﬁﬁﬁaﬂaﬁ
forfian | 3% w=d § i afereuet w1 e B smar 37 @ & A eE wra A
3t ANOVA =t qui Fifs)

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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