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Under Iy the likeliood function is

4
200 = gl (11 7)==

i=)

Under H, itis
4
- _1 2} e~Zu/8,
L(ga) - (203)4 (=| y?) € y/a .

Using Theorem 10.1, we obtain the most powerful critical region as

12
fio} = & o0 [-Tu: (- )] <k

tf

or
12
[
o0 [Tu (4~ 4)] <k (8)
or
. /1 1\ L /‘90\12
- Y 0 S N [
Zuilg—x)<ink(g)
nk(f ?
—29i < J._al_
%) (&)
or
1y > -k

If Hy is true, Y; has a gamma distribution with o = 3 and B = 0y, and %n}i has a
x? distribution with 6 degrees of freedom. Hence 2 (22Y;) 6o has a x2 distribution
with 24 degrees of freedom. (Recall the method of moment-

generating functions.) The critical region can be written as
2 2 Y; > =2k _ k,/

. b = 6 =

where k" is chosen so that the test will have size a.

The choice of critical region did not depend on the particular value of 0, but only

upon the fact that 6, > 6. Hence, for any @ > 6y, the above critical region is most

powerful and the test given in part a is uniformly most powerful for the

alternative 8 > 4.
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Then, by the Neymann—Pearson Lemma, the test that maximizes the power at 6,

has a rejection region determined by 7 —L’\i'l < kor

or

oy

s

or

> piin () <Ink—n( ~ o)
i=]

g S lnk—nf% a=Do)

or with k' = nk=nld—do)
In ﬁﬂ

or, since A\g < A,

we have Z T > k.

i=1

z Y; ~ Poisson with mean n\. Then, for a given ¢, the constant &’ is the value

i=}
such that P (Z Y. > k' when A = Ao) =

i<t
The form of the rejection region does not depend upon the particular value
assigned to A,. Therefore, the test derived in part a is the uniformly most
powerful for the composite hypothesis.

The form is similar to that in part a. We start with
L)) <k
()

or, since A, < Ag,
Sy ln( ) <Ilnk-—n(i—A)

- In k—n{Ao—Ag)
EK< lni%&&
N Voo b with & — A0
OI'Z;Y,<’C with & W‘



4N .
U ﬂ1e null hypothesis specifies {3 = {0“: ¢
in the resiricied space {Jg, the likel IL 0

L(QO) H (27‘,)1/400 exp [(U, }1) ]

The maximum likelihood estimate of wis Y, so that

o~ 1 Z. (yl"y)
L) = Gryrrer oXP | =g — |-

Now consider the unrestricted space
ue) = —27)715‘;: €Xp [ (y’ ]
The maximum likelihood estimate of 1 is ;1 Y, whllc ]

32:max[ 2 Z————(y‘ )

w
oo’
[=5

The likelihood ratio statistic is
z\=[2‘(ﬁ")=(“)nﬂexp[ M+M] if #<og
= [Z%;'{-ﬁ] "2 exp {— Z—‘%}L] e? if 7>

Hence the rejection region A < k is equivalent to
g(xz) = (xz)“/2 e~ X*/2 p—n[2 gn[2 <k
where x? is S"—;?iz , the x? statistic given in
Section 10.9,
Note that if § < gg, g(x2) = 1. Further, if
@ > g9, g (x?) is a monotonically decreasing
function of x2. Hence the region A < k is
equivalent to x? > ¢, where c is determined
so that the test has size a. A rough sketch
of g (x?) = A against x? is shown in Figure 10.9. Figure 10.9

1 0.94’1‘he hypothesis of interest is Hg: py = pa = p3 = p« = p against the alternative that
at least one of these equalities is incorrect. In Q, the likelihood function is

4
L@) =TT (%) o (1 = >
and the maximum likelihood estimate of p; is B, =
In the restricted space Qo,
L(0) =TT (%) 5 (1 - - = KpEm(1 — p)0-3n

i=1
and
mML=InK+) nilnp+ (80— 3 n;)In(1-p).
One may easily verify that the maximum likelihood estimate of pis P = %o%'-' .

Then
[ 4::: Z 5 ,zm-r.n,-
A = L ﬁo =—3 Z?%l ) %_ﬁ 0
T ner ()T
Since the n; are large, Theorem 10.2 is applicable, and

~2x=~2{(Tr) In () + (800 - T o) n (1 - G
- f; [n: In (385) + (200 — n;) In (1 - 2-'5'5)]}

i=1

has an approximate x? distribution with 3 degrees of freedom. For this exercise,

n) = 76, ny = 53, n3 = 59, ny = 48, and Zn,- =236,sothat -2 In \ = *2(5.2676)
= 10.54. The rejection region, for & = .05, willbe —2In A > x ¢53 = 7.81, and the
null hypothesis is rejected. The fraction of voters favoring candidate A is not the same

in all four wards.



1 O 1 1 4 From Section 10.3, we have

= AXV)n—py) .
T @)

= o iia LAX=X RSV -VRLT (W - 2
As in Exercise 10.113, 4 e AT L Vi) has a x
distribution with {(n; + ng + n3 — 3) degrees of freedom. The resulting { staiistic is
T= (X-Y)—(s1~pa)
[ 1, 1), LOG DT VRep w, W2
\ ny +;§)x ny+ngtng 3

For the data given in this exercise, the test of hypothesis is as follows:

Hyp: pr~p2=0 vs. Hy: py—pa #0
Calculate
o 36,950 [1]425,850- [ U] 149 900~ [OF ]
3% = - = 100

and

t= 230 —213%6
{%) ©ooy

The rejection region with « = .05 and 27 degrees of freedom is
[t] > to2s.27 = 2.052. Hence the null hypothesis is rejected.
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