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1 Write the appropriate answer {(each question carries one mark).
(a) Neyman—Pearson lemma provides

(A) an unbiased test (B) amost powerful test
(C) an admissible test (D) minimax test
{b) Consider the distribution of X under H: X~P, vs K: X~P, as
X 0 1 2

Po 090 | 0.08 | 0.02
Py 0.50 | 040 | 0.10

1 ifx>1
The size the test p(x) = {1/4ifx =1 is
0 ifx<1

(A) 0.60 (B)0.20 (C)0.05 (D)0.04
(¢c) Consider the distribution of X under H: X~P, vs K: X~P, as

X 0 I 2
Py 0.10 0.40 | 0.50
P 0.02 0.08 | 0.90

1 ifx=2
and @,(x) ={1/4ifx =1
0 otherwise

1ifx=0,2

Let @, (x) = {0 otherwise

Then this shows that
(A) class of tests of size o= 0.6 is not empty (B) both the test have same size
(C) both the test have same power (D) MP test is not unique

(d) A UMP test exists for simple nuli vs two-sided alternative if

(A) OL(x;8)/06 = constant (B) distribution is one-parameter EFD

(C) critical region is free from alternatives (D) power function is continuous

(e) For testing H:0 =86, against K:0#6, in (k + 1)-parameter EFD, the

EoTo(T) = aEgp(T) is redundant if

(A) T is complete sufficient (B) distribution of T is symmetric
(C) T is an ancillary statistic (D) none of these
(f) The LRT for testing H: 8 = 8, vs K: 8 = 0, rejects H whenever
(A) Lx8)/Lx80) <c (B) Lx81)/L(x06p) 2c

(C©) maxLy(x;0)/maxLqa(x;8) = c (D)  maxLy(x; 0)/maxLy(x; 6) < c
(g) The more OC means

(D) Co-TO)

e
No. of Printed pages: 3

08




(A) the larger probability of accepting H,
(B) the larger probability of rejecting H,
(C) the larger probability of accepting H,
(D) none
(h) The asymptotic variance of one-sample U-statistic is
(A) m?§ (B) m*&i/n ©) ¢y (D) none

2  Answer any SEVEN of the following (each question carries two marks) 14
(a) State Neyman-Pearson (N-P) lemma and prove its uniqueness part.
(b) Testing H:8 = 0y vs K-8 = 6,(8, > 6,) for U(0, 9) distribution two tests

{1 ift>6, {1 > - at
P, (1) = {06 f0<t<8 and 9,0 = {0 otherwise

of same size are given, where T = max {X;,i = 1, ..., n}. Show that they are same.
(¢) For the family of distribution f(x;8) =8(6 +x)"%,x = 0,8 > 0, obtain the
UMP test based on a sample of size one for testing H: 6 = 2 against K: 8 > 2.
(d) Show that, for the one-parameter exponential family , there exists a UMP test of
the hypothesis H, :0<86,0r020,(0, <0,) againstH, :6, <86 <8, that is of the

form
1 if ¢, <T(x) <c,,
o =1y, if T®=c;,i=12 (,<c,),
0 if T(x)<c or>c,

where the ¢’s and v,’s are given by Ee ¢X)=Ey, ¢(X) =0

(e) Obtain UMPU test of size a for testing Hy:0 =6, vsH;:0# 6, in (k+1) -
parameter EFD using ancillary statistic.

(® Let X, .., X, bears.from U(8,,6,) distribution. Obtain an UMP test for testing
H:8y < 0vs K:8; < 0 using ancillary statistic,

(g) Forthe SPRT with stopping bounds (A, B) and strength (e, /) show that

A_<_1—-——~'—B*— and BZL
o l-a

(h) LetF denote the class of all distributions with finite first moment . Check whether 3 ()
is estimable or not. If estimable then Find : (i) degree m, (ii) kernel, (iii) symmetric kernel
and {iv) U-statistic.

() Differentiate between parametric and non parametric tests.

3 {(a) Define MLR of a distribution. Show that a UMP test for composite null vs 06
composite alternative exists for the distributions involving single parameter and
have MLR property.

(b) Let Xy,..,X, be 2 rs. from N(6,0%) distribution, Using ancillary statistic 06
construct UMPU test of size o for testing H:0 =8, vs K:6 # 6, Hence
construct 100(1 — «)% UMA unbiased €I for 8.

OR

(k) A UMP unbiased test for testing H: 0 = 8, vs K: 8 # 8, in an one-parameter EFD
exists and is of the form (stated by you) if and only if Eg,0(X) =a and
Eg,To(X) = aEgT.

4 (a) Define Likelihood Ratio Test (LRT). Specifying the under lying assumptions, obtain the (6
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(b)

(b)

(2)

(b)

(b)

(b)
(b)

asymptotic distribution of —2logA.
What are the wealknesses of LRT. Specifying the wnder lying assumptions show that LRT
is a consistent test,
OR

Let X be a binomial b(n,p) random variable. Develop the level @ LRT of
Hy:p < p, against Hy:p > p, and construct 100(1 — a)% for p.
If Z=log{f(x; 8,)/f(x; 8y)} is ar.v. such that

P{Z>0}>0 and P{Z <0}>0,

M(t) = E(e”) exist for any real value t,
and E(Z) # 0, then show that there exist a * # 0 such that M(#*) =1,
Further, using this resuit, obtain the approximate OC function of the test for testing simple

null hypothesis versus simple alternative hypothesis.
State and prove Wald’s fundamental inequality. Discuss its special cases.
OR
Discuss SPRT for testing H: 8 = 8y vs K:8 = 8, when X~N(8; 1). Also, obtain its
OC function when K: 8 < 8,.
Define one-sample U-statistic for an estimating parameter ¥ of cdf F(x). Obtain its mean
and variance
Obtain asymptotic distribution of one-sample U-statistic,
OR
Discuss at least two tests which based on U-statistics.
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