EX1.1: Let X be normal random variable with distribution N(6,1).
Let X, X5, ...., X1¢ be 16 copies of X. Test the hypothesis H.: 8 <
1 vs Hl: 6 >1 by YumMmp with size Aymp = 0.05

Solution

1 _1 _92
f(x;0) = —=e 2079 —0<x <o
V21

f (x; 8) Belongs to the class of exponential family
f(x; 0) = e—%loan—%(x—Q)z
a(0) =—26% b(x)=—zlog(2m) —-x* c(6)=0 d(x)=x

Since c(8) is increasing function of then yyyp reject Ho if Y. d(x;) =
Yx;>korX>C

0.05=P(X>Cl8=1)=P(X > 1 =P(Z>4(C—-1))
4
Thus

4(C—1) = 1.645 > C = 1.41125 and K = 22.58



EX1.2: Let X be gamma random variable with distribution Gamma(5,06). Let
X1,X5, ..., Xgbe 6 copies of X. Test the hypothesis Ho: 6 > % vs Hi:0 < %

Solution

5
f(x;0) = @xs‘le‘ex 0<x<oo

f(x; 8) belongs to the class of exponential family

f(x 0) — eSlogO—logF(5)+4logx—9x
a(f) =5loghd b(x)=4logx —logl'(5) «c(B) =-6 d(x) =x
Since c(8) is decreasing function of then y,,p reject Ho if S = ), d(x;) =
le' >k

X;~Gamma(5,6) then in ~Gamma(5 X 6,0) andU
= 295~X22(5x6)

To find k

0.05=P(S>k|9=%)=P(U>29k|9=%)=P(U>k)

K=79.08



let X = (X4, X, ..., X,) random sample from N (8, 6%) where a2 known
Find y;.z and a for Ho: 6 = 6- vs Hy: 8 + 6-

Maximum likelihood estimator of 9 is X

YeLr Teject Ho if A = #x:0-) <k

2(X:X) . ,
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() em-3205 )
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A =exp <—%Z(X" —6:)" — (Xi _X) )

1=

02

2 o2

A:exp(_zwi—eo—M)Z—(&—ff)
2= exp (JZ(Y—&)Z + (6 =%)" - (xi—ff)

2 o2

0'2

Then y; .z reject Ho if




X—6-
When H. true then = ~N(0,1)and d = Z1—§
We accept H.if

)_(_ 60 e ( )
—Z , Z
og/\n 1-3" 13

let X = (X4, X, ..., X,) random sample from N (8, 6%) where a2 known
Find y.; and « for Ho: 8 = 6- vs Hy: 8 + 6-

1001 —a)C.1.is

— g — o
(T(x). 12(%)) = (X —7, e =X 47, a \/—ﬁ)
Then we accept Ho if
Hoe()_( ai)_( i)(E)X_QOE(—Z a,Z
RS o) ARy 2



