
STA 312F2007 Solutions to Quiz 7

Poisson(λ). p(y) = e−λλy

y!
, y = 0, 1, 2, . . ., λ > 0.

1. Θ = {(λ1, λ2) : λ1 > 0, λ2 > 0}

2. H0 : λ1 = λ2 ⇒ Θ0 = {(λ1, λ2) : λ1 = λ2 > 0}

3. restricted:
ˆ̂
λ1 =

ˆ̂
λ2 =

ˆ̂
λ = Σx+Σy

n1+n2
= n1x̄+n2ȳ

n1+n2

unrestricted: λ̂1 = x̄, λ̂2 = ȳ

L(λ) =
n∏

i=1

e−λλyi

yi!
=

e−nλλ
Pn

i=1 yi∏n
i=1(yi!)

l(λ) = logL(λ) = −nλ +
n∑

i=1

yi log λ− log
n∏

i=1

(yi!)

−2l(λ) = 2nλ− 2
n∑

i=1

yi log λ + 2 log
n∏

i=1

(yi!) = 2

[
nλ−

n∑
i=1

yi log λ + log
n∏

i=1

(yi!)

]

G = −2 log
L(

ˆ̂
λ1,

ˆ̂
λ2)

L(λ̂1, λ̂2)

=
[
−2 logL(

ˆ̂
λ1,

ˆ̂
λ2)

]
−

[
−2 logL(λ̂1, λ̂2)

]
= 2

[
(n1 + n2)

Σx + Σy

n1 + n2

− (Σx + Σy) log
Σx + Σy

n1 + n2

+ log

n1∏
i=1

(xi!) + log

n2∏
i=1

(yi!)

]

−2

[
n1x̄− Σx log x̄ + log

n1∏
i=1

(xi!)

]
− 2

[
n2ȳ − Σy log ȳ + log

n2∏
i=1

(yi!)

]

= 2

[
n1x̄ log x̄ + n2ȳ log ȳ − (n1x̄ + n2ȳ) log

n1x̄ + n2ȳ

n1 + n2

]
4. n1 = 60, n2 = 40, x̄ = 4.733 and ȳ = 9.35

G = 2 [(60)(4.733) log(4.733) + (40)(9.35) log(9.35)

−[(60)(4.733) + (40)(9.35)] log
(60)(4.733) + (40)(9.35)

60 + 40

]
= 75.7

1


