NTHU MATH 2820, 2012 Solution to Homework 13

HW13.CH9

12.
X1, , X, W f(x | )—96_9‘”’3
= LOIX)=0"e2% 0<6< o
=1(0)=InLO|X~)=nlnf—-0> X,
Ltal(e =0,0=%,1"(6) <0, .. 0is MLE of ¢
0% 0 vs H, - 0 = 6,
Q:{9:96R+},QO={90}

0 exp(—0p P n — 1
= A= ()Z*)Ofnfgip(— 125;)(1) = Ofexp(—n )( )" "exp(n) = 02e" [ X exp(—0, X)]

A< CF e Xeaxp(—0yX) < (ann)%
. The reject region Xexp(—0,X) < ¢

\|H

13.(a)

form problem.12, the reject region is Xexp(—X) < ¢

Let g(y) = ye ™ = g (y) = ¢ (1)

gy =0, y=1

>0, y<l1
<0, y>1

Soglsconcaveandg( )< ciffy >z, ory <z

s AXexp(—X) < ¢} = {X <z} U{X > 2}, where 29,2, are determined by c

13.(b)
.a = 0.05 and o =p(reject Hplfy = 1)
. We should choose ¢, so P(Xexp(—X) < ¢|fp = 1) = 0.05

13.(c)
When 0y =1, X; @ f(z) =e* =T(1,1)
L3 X~ 1(10,1)

10

Y = X ~T(10, =), so we find ¢ that satisfy [, rlé)m)yg@_myd?/
= {ye™ <c}

26.

a. T

b. F, p-Value:0.03 > 0.02 =qQ, SO not rejeCt HO-

c. T

d. F, p-value is probability that the smallest singnificant level to reject Hy.
F, by TextBook p.343, example A = p-value=0.86,

but the likelihood ratio=exp(*24*2) = 0.9872

f. F, - x2(0.95) = 9.488 > 8.5

. P.(x3 > 9.488) = 0.05 < P.(x3 > 8.5) = 0.075

®

40.
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X1, X5 has multinomial distribution with X; + Xo =n,p; +ps =1

2
Z npz (Xl—np1)2+(X2—np2)2 _ (Xl_np1)2+<n_X1_n(1_p1))2 _ (Xl—np1)2
— npy nps npy n(l—p1) np1(1—p1)
41.
Hy:pr=p2=-=pm=p
o X; ~ Bin(ng,pi), pzi) = (0 ) p2i(1 —pyrimmo= — 1,2
. 7 Z7pz 727 2 - xi pl - -Ti pZ] 7.7 - I
( Pi1 = Di
where 4 Pi2 = 1—p;
Ti1 = Xy
l Tio = Ny — T4
AZ T an Z-rz m A
p= (1 — ) i
" )\<X) = ™M AT, n H H ZUU
~ Hi:lpi (1 - T =1 j:l
((pj=1 = D = X/ n,
where4 pZ:2: 1A_p - 1_2Xi/zni
Di1 = Di = Xi/n;
l Diz = 1—p; = 1_Xz'/nz'

HEA p.342, A LIEEF]

—2log)\ =2 Z Z n,pwlog

1=1 5=1

and under Hy by lager sample distribution we can get

m 2 _ m -
—2logh %ZZ S Z zp1—lp) < Xt

i=1
and we can determine the rejection region with size o

A 2

Z ) Xm 1()

The x? distribution with m — 1 degrees of freedom.
Since dim(Q2) = m (p1, ..., pm) and dim(Qy) =1 (p1 = ... = pm)-

43.(a)

Hy:p=1/2< H, :plzP(Head) =po,=P(Tail)=1/2

To = 9207, x5 = 8743, p1 = py = 2,n = 17950

S22, o)l = 11,99 > x3(0.95) = 3.841459

df=1, since dim(2) = 1 (p1,p2) and dim () =0 (p1 = p2 =
reject Hyp :p=1/2

N =
S—
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43.(b)
Let q1, ..., g5 means P(i-th coin head)=¢;,i = 1,...5
Ho:qi=q2=..=¢q5 =q= 3 with p,=P( 5 coins k heads)=Cjq"(1 — q)>~*
po =p(0 heads)= é, Ey = 3590p, = 112.1875
p1 =p(1 heads)= 35—2, E, = 3590p; = 560.9375
p2 =p(2 heads)=z7, E5 = 3590p, = 1121.875
ps =p(3 heads)=13, F3 = 3590p; = 1121.875
ps =p(4 heads):35—2, E4 = 3590p, = 560.9375
p5 —p(5 heads) 32, E5 = 3590295 = 112.1875
Z % = 21.56813 > x£(0.95) = 11.0705
i=0 !
df=5, since dim(€2) =5 (po, ..., Ps, Z?:o p; = 1) and
dim(0) =0 (g1 = ... = ¢5 = %)
reject Hy : all coins are fair
43.(c)
Hoy:q1=q2=..=¢q¢5=¢
3590
under Hy, L(q| X) = H C5 g% (1 — )%, § = 7= = 0.5129248

A (b) B, g = g

5
O; — E;)?
Z % = 8.743702 < x;(0.95) = 9.487729
i=0 ¢
df=4, since dim(Q2) =5 (po, ..., Ps, Zpi = 1) and
i=0
dim(Qo) =1 (g1 =... = q5 =q)
Hence we do not reject Hy.
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