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Question 9.37

Question: Let X1,X2, . . . ,Xn denote n independent and identically distributed

Bernoulli random variables such that

P(Xi = 1) = p and P(Xi = 0) = 1→ p,

for each i = 1, 2, . . . , n. Show that
∑n

i=1 Xi is su!cient for p by using the

factorization criterion given in Theorem 9.

William Hsu (UofT) Tutorial 20 ECO227Y5 2025/2026 2 / 11

4

Theore G . 4 : Let n be ostatistic based on the Handox comple Yo
, ..., .

Then wisa sufficient statistic for the Estimation

of a potoxeterE iff the likelihood (10) = ((. ..., Yn( *) (On be factored into two nonnegative functions,

しくメいッ 1 ) こ分 し 飛 いか( とい …」、 ソx )

wate asu,
E) is a function only ofa and O and hJY1,...,1) ii not o Function of 8 .

X . , , ツ ×λで ℃℃← ( B ]

災器燃! ;紫品品…。い」
-.

↑
か
一 ☆

)"
切

三超
ない

- い一
が

= 必いふる
“ ℃i

th(X|, ..., Xx)
化ちた 感i ラいかい…いかなや 「いる ”

「、 こ
~

步
“

î 梁票 " irsuttiviext-ti



Question 9.39

Question: Let Y1,Y2, . . . ,Yn denote a random sample from a Poisson

distribution with parameter ω. Show by conditioning that
∑n

i=1 Yi is su!cient for

ω.

William Hsu (UofT) Tutorial 20 ECO227Y5 2025/2026 3 / 11

Hecoll

:Tisluticiexttotif
te PLY,Yiles

Y
'」 … ッ

Yカで印。 i 6 λ )

PCどりにしいいいッ」
に 感、 ピ“ *ル… に!

”

ソi

白s resiffratdhs , eopfionte I 1 hifb,
il xhi 員hif t )

=Pl 4 ifh "

,h"
" ""

g
'rtrorh

""i
"

"
.
"

."

"
"

!"

: :…亩
e

1)&y folt : Adding a independent poicion with gotraete & gives opoison with n x .

t !

10 : ~ Poi (x)

~Not re got doen not depend in10is sufficiento



Question 9.42

Question: If Y1,Y2, . . . ,Yn denote a random sample from a geometric

distribution with parameter p, show that Ȳ is su!cient for p.
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Question 9.44

Question: Let Y1,Y2, . . . ,Yn denote independent and identically distributed

random variables from a Pareto distribution with parameters ε and ϑ. Then, by
the result in Exercise 6.18, if ε,ϑ > 0,

f (y | ε,ϑ) =
{
εϑωy→(ω+1), y ↑ ϑ,

0, elsewhere.

If ϑ is known, show that
∑n

i=1 lnYi is su!cient for ε.
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Question 9.60

Question: Let Y1,Y2, . . . ,Yn denote a random sample from the probability

density function

f (y | ϖ) =
{
ϖyε→1, 0 < y < 1, ϖ > 0,

0, elsewhere.

(a) Show that this density function is in the one-parameter exponential family

and that
n∑

i=1

→ ln(Yi )

is su!cient for ϖ. (See Exercise 9.45.)
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Question 9.64

Question: Let Y1,Y2, . . . ,Yn be a random sample from a normal distribution

with mean µ and variance 1.

(a) Show that the MVUE of µ2
is

µ̂µ2 = Ȳ 2 → 1

n
.

(b) Derive the variance of µ̂2.
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Question 9.69

Question: Let Y1,Y2, . . . ,Yn denote a random sample from the probability

density function

f (y | ϖ) =
{
(ϖ + 1)yε, 0 < y < 1, ϖ > →1,

0, elsewhere.

Find an estimator for ϖ by the method of moments. Show that the estimator is

consistent. Is the estimator a function of the su!cient statistic

n∑

i=1

ln(Yi )

that we can obtain from the factorization criterion? What implications does this

have?
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Question 9.72

Question: If Y1,Y2, . . . ,Yn denote a random sample from the normal

distribution with mean µ and variance ϱ2
, find the method-of-moments

estimators of µ and ϱ2
.
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Question 9.75

Question: Let Y1,Y2, . . . ,Yn be a random sample from the probability density

function

f (y | ϖ) =






”(2ϖ)

[”(ϖ)]2
yε→1

(1→ y)ε→1, 0 ↓ y ↓ 1,

0, elsewhere.

Find the method-of-moments estimator for ϖ.
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Question 9.77

Question: Let Y1,Y2, . . . ,Yn denote independent and identically distributed

uniform random variables on the interval (0, 3ϖ). Derive the method-of-moments

estimator for ϖ.
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