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SECTION -A: ANSWER ALL THE QUESTIONS (10X2=20)

Define power function of a test.

Define uniformly most powerful test.

State Generalized Neyman-Pearson Theorem

Show that an UMP test is unbiased

Define one parameter exponential family.

Define a-similar test

Mention any two properties of multi parameter exponential family.
Give an example of an invariant decision problem

Define maximal invariant?

Briefly explain the principles of LRT
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SECTION - B: ANSWER ANY FIVE THE QUESTIONS (5X 8 =40)

11 LetX { B(1,0).LetH:6=0.1,0.2 agair tK:0:=0.3 0.4,
ad ] if x; +x5 =0
Letthe d(xy, %) = 1.1 if Xy +x, =1
Oif Xy +X; =2
Find the size and Power of the given test function.
12 Let X be random variable with probability mass function under H and K are given by
X 1 2 3 4 5 6
fo(X) 0.01 0.01 0.01 0.01 0.01 0.95
f1(x) 0.05 0.04 0.03 0.02 0.01 0.85
Suppose a =0.03, find the test function by using Neyman-Pearson’s lemma and find
the probablllty of Type Il error and Power of the test.
13 Let Xrofa X o :e a random sample from U(O, 0). Derive the UMP level test for

e

testingH: 6 < 9 o against K: 8 > 0u. Also determine the cutoff point.

14 Let X*#= (" © X“ » a random sample from a Cauchy distribution with parameter
(1, 0). :,hun/ thut Chls family does not have MLR property.
15 Let X\ sl x.. .= a random -.;.mple from p(A). Show that it has Monotone

leellhood Ratlo property inY xi
16 Let X have the distribution P P and T be a sufficient statistic for P.Show that a
necessary and sufficient condition for all similar tests have Neyman structure is

that the family P Tof distributions of T is boundedly complete

17 Let XX :' 3w XE I'= a random sample from N(y, 02), whereo? is known. Derive
UMPTL ofJIeveI o for testing H: g < poversus K > o

18 Obtain the Likelihood ratio Test for equality of means of 'k’ Normal populations

with a common variance.




SECTION - C: ANSWER ANY TWO QUESTIONS (2X 20=40)

19

20

21

22

State and prove the necessary and sufficient condition of Neyman — Pearson
fundamental Lemma.
a) Two independently identically distributes random observations say X and Y are

made on random variables whose distribution under the hypothesis H and K are given

below.
Values of X 0 1 2 3 4
P[X=x/H] 0.25 0.25 0.25 0.25 0.00
P[X=x /K] 0.1 0.2 0.3 0.3 0.1
lifx+y>5
Consider the test function ¢(x,y) = 103 if x+y =5
Oif x+y<5

Find the size and power of the test function.
b)LetX ¢ "..X""earandc le sfsizen . W
Le® 2 - nhb M samy ¢ dr: an fr
— =(x=8). , - .-
f'(x.ﬁ_]_e{x e s = .

Does {f(x)} belong to the exponential family? Does {f;;(x)} have MLR?

a)Let X" ("

? o=

X

“e a random sample from P(\) and Y’ """

a Vxa

..Y'"‘:Ile a random
sample from P(u). Derive UMPU level a test for testing the hypothesis
H: A <pagainstK:A > pu.

b) Define multi Parameter exponential family. Also mention its objectives and
properties.
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et X }( X Iearandor sample from N(y, . andletlLetY H’ Y _ea
Le = e - e IF m e Le 1ze - n I

random sample from N(J, ). Derive an unconditional UMPUT of level a for

= =
testing H: % < A\, versus K % > Ay
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