Homework#2, Statistical Inference 11, 2013 Spring

1. Let Y ~Bin(n=5, p).
1) DeriveaUMPtestfor H,:p=1/3 vs. H,: p=2/3 of level «=0.05.

2) DeriveaUMPtestfor H,:p=1/3 vs. H,: p>1/3.

2. | mention in class

3. Data (X,,.., X,) follows independently and identically a scale exponential
distribution with the p.d.f. f,(x) =exp{-(x-a)},.,(X). Derive the UMP test for
H,:a=a, vs. H,:a>a, using the properties of MLR. Here, prove the MLR

by drawing the graph.

1.Answer

P, (Y =5)=1/243 =0.004
P, (Y =4)=10/243 =0.041
P, (Y =3)=40/243=0.165

Solving Ry(Y =5)+ PR, (Y =4)+ P, (Y =3)=0.05,

~ 0.05-0.004-0.041
0.165

1 Y>3
T(Y)=40.03 Y=3
0 Y<3

=0.030.




Test Hy:o=1 vs. H :o=2 basedon X,,.., X, ~ii.d.N(0]1),
where u is known.

(i) Tu(X)=+n(X - )~ N(0J),(under H,)

Reject H,, if |T,(X) > Z

(i) T,(X)=(n-1)S% = 2, (under H,)
Reject Hy,if T,(X)> 2 ..,
(i) T,(X) = 2(X, - ) = 72, (under  H,)

i=1

Reject Hy, if T,(X)> x.,.

Q2. Obtain the powersof T, T, and T,.
Compare them by numerical calculation for n=2,3,5,10.

Ans.

1° [The powersof T, T, and Tj,.

( )

N R

Br = a:Z(lTl(X)|>Z ) P,

>

where @~N(O,l) (under H,).

T(X) ln 11- a)

B, = U:Z(TZ(X)>lr$—l,l—a)_ o (2 4

T,(X)
4

where ~ x2, (under H,).

ﬂsZPazz(Ts(X)>an,1a) P, z(T(X) lnla)

where ¥~;{f (under H,).



2° [Compare for n=2
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3° |[Compare for n=3
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4° |Compare for n=5
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5° (Compare for n=10
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“code”

pl=function(x){
1-pnorm(gnorm(1-x/2,0,1)/2,0,1)+pnorm(-gnorm(1-x/2,0,1)/2,0,1)
}

p2=function(x){

1-pchisq(gchisq(1-x,n-1)/4,n-1)

}

p3=function(x){

1-pchisq(gchisq(1-x,n)/4,n)

}

plot(pl, col = 3,ylim =c(0, 1),xlim =c(0.01, 0.05),xlab="alpha”,ylab="power”)#green
plot(p2, col = 234,xlim =¢(0.01, 0.05),add=T)#red

plot(p3, xlim =¢(0.01, 0.05),add=T)#black



