
4TH HOMEWORK REFERENCE SOLUTION

2.42
(1)Use definition. The last formula does not contain λ.

P (X1 = k1, ..., Xn = kn|T = t)

=
P (X1 = k1, ..., Xn = kn, T = t)

P (T = t)

=
P (X1 = k1, ..., Xn = t− Σn−1

i=1 ki)

P (T = t)

=
e−λ λ

k1

k1! · ...... · e
−λ λt−Σn−1

i=1
ki

(t−Σn−1
i=1 ki)!

P (T = t)

=
(e−λ)n · λt

k1!·...·(t−Σn−1
i=1 ki)!

enλ · (nλ)t

t!

=
t!

k1! · ... · (t− Σn−1
i=1 ki))! · nt

(2)Use factorization theorem.

P (X1 = k1, ..., Xn = kn)

=
e−λ · λk1

k1!
· ... · e

−λ · λkn
kn!

= e−nλ · λΣni=1ki · 1

k1! · ... · kn!

= g(t(k1, ..., kn), λ) · h(k1, ..., kn)

.
2.43
Set X1, X2, X3, ..., Xn i.i.d Geo(p)
(1)Definition

P (X1 = k1, ..., Xn = kn|T = t)

=
P (X1 = k1, ..., Xn = kn, T = t)

P (T = t)

=
(1− p)k1−1p · ... · (1− p)t−Σi=n−1

i=1 ki−1p

Cn−1
t−1 · (1− p)t−n · pn

=
1

Cn−1
t−1

1
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(2)Factorization Theorem

P (X1 = k1, ..., Xn = kn)

= (1− p)(k1+...+kn)−n · pn · 1
= g(t(k1, ..., kn), p) · h(k1, ..., kn)

.
2.46

f(x1, x2, x3, ..., xn, θ)

= (
1√
2πθ

)n · eΣni=1−
(xi−θ)

2

2θ2

= (
1√
2πθ

)n · en( x̄
θ
− 1

2
) · e−

1
2θ2

Σni=1x
2
i

However, Σn
i=1x

2
i could not be expressed as function of x̄. According to fac-

torization theorem, x̄ is not sufficient statistic.

2.47

f(x1, x2, ..., xm, y1, y2, ..., yn)

= (
1√
2πσ

)m+n · e−
1

2σ2 ·[Σmi=1(xi−a)2+Σnj=1(yj−b)2]

= (
1√
2πσ

)m+n · e−
1

2σ2 ·[Σmi=1(xi−x̄+x̄−a)2+Σnj=1(yj−ȳ+ȳ−b)2]

= (
1√
2πσ

)m+n · e−
1

2σ2 ·[Σmi=1(xi−x̄)2+Σnj=1(yj−ȳ)2+m(x̄−a)2+n(ȳ−b)2]

= (
1√
2πσ

)m+n · e−
1

2σ2 ·[(n+m−2)s2+m(x̄−a)2+n(ȳ−b)2]

= h(x, y) · ga,b,σ2(x̄, ȳ, s2)

Therefore, according to factorization theorem, (X̄, Ȳ , s2) is sufficient
statistic.


