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STATISTICS
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INSTRUCTIONS

Each question is printed both in English and in Kannada.

Answers must be written in the medium specified ( English or
Kannada ) in the Admission Ticket issued to you, which must be
staled clearly on the cover of the answer-book in the space
provided for this purpose. No credit will be given for the answers
writtent in a medium other than that specified in the Admission
Ticket.

The Question Paper is divided into three Sections A, B and C.

Candidates should attempt any five questions choosing at least one

but not more than tun from each Section.

Assume suitable data, if considered necessary, and indlcate the

same clearly.

All questions carry equal marks.
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SECTION - A
( Probabllity )

Show that the conditional probability function #{ + { 1) sallsfics the axioms
of a probability space. Demonstrale (hrough an example that palr-wise
independence need not imply mutua! independence

Two dice, one green and the other red are thrown. Let A be the event that the
sum of points of the faces shown is odd and B the event of at least one ace

{ number 1 }. Describe the sample space and event space A B and A N B

and find the probabilities of the events P ( AU B) VP ( AN(A UB) ) ;
P(B|A)

Let r indistinguishable balls be placed at random in n components of a box.
let A, be the event that a specified compartment has exactly k balls,

Find P[ A ] .

The joint density function of the random variable X and Y is given by

8xy, O0<x<l; O0<ysx

X Y) = {
0 otherwise

Find (i} the marginal density of X ( ii} the marginal density of Y (ili) the
conditional density of X and (il} the conditional density of Y.

For a given A ( > Q ), the random variable X has the Poisson distribution with
parameter A, But A itself is a random variable having pdf
r
gir) = ”f?"r_) expl-ak]. A" 1, a0
What is the unconditional distribution of X ? Obtain the mean and variance of
this distribution. Are the two still equal ?

Let f[xl. x2]= 21 x?xi;(]cx-l < x, < 1 and zero elsewhere be the

joint p.d.f of X, and X,. Find the conditional mean and varlance of X ) given
X,=x,;0<x,<1.
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P ( A UB) ; P ( AN(A UB)] . P(B | A) PBINY TOFTREINICHEY
gorilfaciod.
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P(A K ) 0= Il e lovuiol
X @3y, Y oInipy ¥ 1800 TocInE, PRI, POTTE
8xy, 0<xs1l,;0<ysx
SIX. Y) =

e memd

20T Bk,

() Xz evmmod B, (i) Y3 0ommod $IY, (i) X & B0 P, w0y, v) Y
T30 PR, HeRELRR0.

B0k B0 2000 & (> 0 ) R, X Sncj{ ¥ BT A Tyettronn ZreRET SIOHOLIY
BR0OT. 33 A Fudle TeAeh 2,083 HREE WOEIA,

g(r) = 1:‘;‘—5 exp [~ ar].A""1, A 20, pdf 3p008.

X % omduog D30 am 7 & HICHCD NG, W, FICHIR, BAGWO. & STW
gsnon Kebmhdol ?

F{x, x2)= 21 x2x210<x, <xy< Ly X, @y, X, 3 3085 ceadod
2o p.d.f. @ASO. X | 8 xZduoy BRE, =T, [RORTE,  ForELRIEO.
X,=X,;0<x,<1 Q0T 8au .
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Yate the continulty theorem for characteristic functions. et X be 4 random

vivtlable with p.m.f.

1 1
lr(Xn=l]= = p(xn=0]= 1,,E

Investigate whether the sequence of distribution funclions of X converges
weakly to the distribution function of a random variable. Ii yes, find the
distribution of the Umiting random variable.

Establish baslc inequality and demonstrate its use in obtaining Markov
inequality.

If X and Y are independent Gamma variates with paramaters u and y
respectively, show that

U=X+Y, Z=}1—£

are independent and that U is gamma (p + y ) variatc and Zisa B, (g, v)
varijate,
Explain Law of Large Numbers. State and prove Khintchine's theorem. Let X,

assume two values [ and - i with equal probakbilities. Show that the law of large
numbers cannot be applied to these variables.

State and prove the De Moivre-Laplace theorem.

If { X, } be a sequence of random variables such that
] n
py] Var(zl,Xk]—)OasnAm

then show that in—ﬁn—; 0 where EX | = pk.
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i ,
P[Xn=1]= H;P(Xn=0]= 1—-}1
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LT, T3, Bode SoMNTEY, BORLBOND. Bemest, AewnoT oInTesE oo
SHBOFCIT;, BomL o0,
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A3 @A,
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U=X+Y, Z= 3 23c3mnd 3,
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DOREHTY 63,00 FOm ER0R.

B @0 - CITL RS Gechad, ALk T3, DA

M
iR Here shey (X, ) €28, Var(z Xk]a 0 > n - >
1

S

Tmid EK, = pk wmi X | - |, — 0 a0 3.
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SECTION - B
( Statistical Inference )

Explain the concept of estimation in statistical inference and record your
understanding of consistency and efficiency.

Let X, X,,.... X , be a sample from
1 6, <x<o

f(xy =19 %278 o ’

0] otherwise

Obtain the estimates of 8 1 + 85 by the method of moments and by the method
of maximum likelihood.

State and explain Lehmamn-Scheffe theorem with an example,

Explain the concept of (i) Type 1l error and (ii} Power curve. Let X has a
binomial law with n = 10, p where pt ( % %] . If the observed value of X,. a

random sample of size one, is less than or equal to 3, we reject H,: p =2l

and accept H : p= % . Find the power function of the test.

Develop the test procedure to test the hypothesis H :p=p o against
H,:p=p, in the distribution

sk
e 2a » where ¢ is known,

flx;ip,e6) = Toro

Let (X,, X,, .. X ] be a random sample from a distribution with p.d.f,

flx:8})= lg +U0<x<8. Find the confidence interval for 8 based on

maximum likelihood estimator of 6.
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Let X, ... X,
distributions N (8,.8, ] and N (8,.98, } respectively. Sheow that the

likelihood ratio that H,:8,=6,:8 . 8 , unspecitied against H, 8,28,
8, and 8, unspecified can be based on the random variable :

D (x,-5)"/ (-
1

Z(YI—?]Q/(m-n

1

and Y, , ... Y be random samples from the independent

F=

State Neyman-Pearson lemma. Menfion its restrictions. A sample of size 1 is
taken from density

2
gl“ft;—)(“L : O0<x<®

fix;8)= 6
O elsewhere

Find the MPTof H : 8 =6 versus H,:0=0, (8,>8,) atlevela.

Let k independent random samples be drawn from k N ( 0. 62_]

L
distributions. i= 1, 2, ...... k Derive the LR test for H,:0 | = 8,=..= 9,
assuming 6, =0, = ... 0. Show that this test can be reduced to the F-test.

Define the OC function and ASN function of sequential analysis. Derive then
appropriate expression for the scquential probability ratio test of a simple
hypothesis againsi a simple alternative.

Describe clearly (i) Wilcoxon-Mann-Whitney test and lii) Kolmogorov-Smirnov
test for the two sample problem. Consider both one-sided and two-sided
alternatives.

Indicate the details of comparison of the A.S.N. of S.P.R.T. with that of fixed
sample of size n of Neyman-Pearson test of hypothesis.



(al

(b)

(c)

{a)

(b)

{c)

9 22/1
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SECTION - C
(Linecar Inference and Multivariate Analysis )

Prove the necessary and sufficient condition for a parametric function to be
estimable and that for a linear function of the variahle belongs to error. Show
that BLUEs are uncorrelated with linear functions belonging to error.

Lety, =B, + ByX;+e,; i=1,2 ..nbea simple linear model where § ]
and f§, are unknown scalar constants, X are known scalar constants. Develop

a test procedure to obtain the confidence interval for

1 k
YYo=k X Yo
J‘:‘.

Use the technique of analysis of variance for testing that in a multiple lincar
regression model there is no dependence of the dependent variable on the
regressor variable.

Show that the general linear regression model covers both multiple linear-
regression and polynomial regression. Show how this fits into Gauss-Markov
linear model.

If the n | in the model Yy = H+2z, + B+ € ., are such that

E(.-Ej; B 1— B, are estimable for all i+ and all i’ = J’ . then

() there are exactly b + ¢ - 1 linearly independent estimable functions
M Yc,z, and EdJBJ are estimable if T ¢ = Ld, =0

Provide the details of muitiple correlation coefficient and jts estimation. Obtain
the distribution of the sample multiple correlation coeffictent when population
multiple correlation coefficient is zero.
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how (it (he matiix in the €Xponent of 5 prvariate normal distribution s the

" ox i X, X n 8¢ sample meang for random Sample of size n from

N lu T ). show that n (5(— T ) 'T-1 X-q ) has the 2~distribution with
b degrees of freedom.

Define Hotelling T-statistic, Derive the likelihood ratig criterion for testing the
hypothesig that the mean veetors of two P-variate norma] distributiong wilth
Same dispersion matrix, are €qual. Show that the above tegt can be given by
T2 satistjc,

Provide 4 detailed note on the basie concepts of Principa] Component analysis.
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