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Question 9.25

Question: Suppose that Y1,Y2, . . . ,Yn denote a random sample of size n from a

normal distribution with mean µ and variance 1. Consider the first observation Y1

as an estimator for µ.

(a) Show that Y1 is an unbiased estimator for µ.

(b) Find P(|Y1 → µ| ↑ 1).

(c) Look at the basic definition of consistency given in Definition 9.2. Based on

the result of part (b), is Y1 a consistent estimator for µ?

William Hsu (UofT) Tutorial 19 ECO227Y5 2025/2026 2 / 7

a .2 * (い ) : 山 Ueotry☆ ; Y
. wnしゅ , 2 ]10~☆

”

が”∞sed
玉

かり Pいにかといにいにーやといにやし
々 も

今 ) にやしいにいきと
13 : 0℃ D

2) No , consistency tehrites That P)1 %. -M1) 2) to bitoo for all 20.

日 をB (いと一山 に 1 ] ⇒しいいゅい = 01 dosotP t ∞カO ☆ □ to



Question 9.30

Question: Let Y1,Y2, . . . ,Yn be independent random variables, each with

probability density function

f (y) =

{
3y2, 0 ↑ y ↑ 1,

0, elsewhere.

Show that Ȳ converges in probability to some constant and find the constant.
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Question 9.36

Question: Suppose that Y has a binomial distribution based on n trials and

success probability p. Then p̂n = Y /n is an unbiased estimator of p. Use
Theorem 9.3 to prove that the distribution of

p̂n → p√
p̂nq̂n/n

converges to a standard normal distribution. [Hint: Write Y as we did in Section

7.5.]

William Hsu (UofT) Tutorial 19 ECO227Y5 2025/2026 4 / 7

φ 2 日☆ 山」 甲 )

☆x : 告 i σ vabmedCzt=☆☆ 10+ fot ↑ .

Slutsky Theorem
350of :

Definipolisses inte : Suppose not un hos c distribution triole

,
othernish thotcox-r695 To co stondotd notacil distribution

function asa too. If wa conveyed in

& robability to 1 , then the distribution
"

'
' 'xil=

P , 6

xotronldehL.
F function ofAn conveyed to actondotd Roto

neloit篇 n o 力 e 00 x = =感
distribution traation .

Learelypx ☆ p and为 q ≠ 书公pasolloty嘴: 的 ☆

m

,n
为 y ^reol- e切.四

xd将歳 や 子 ⇒ w= 感



Extra Question

Question: Suppose Y1,Y2, . . . ,Yn are independent and identically distributed

random variables and E [Yi ] = 0 and E [Y 2
i ] = 1 for all i = 1, 2, . . . , n. Also

assume E [Y 4
i ] < ↓. Prove the following:

(a) Show
↔
n Ȳ

d→↗ N(0, 1) where Ȳ is the sample mean.
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Extra Question

Question: Suppose Y1,Y2, . . . ,Yn are independent and identically distributed

random variables and E [Yi ] = 0 and E [Y 2
i ] = 1 for all i = 1, 2, . . . , n. Also

assume E [Y 4
i ] < ↓. Prove the following:

(b) Show
1
n

∑n
i=1 Y

2
i

p→↗ 1.
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Extra Question

Question: Suppose Y1,Y2, . . . ,Yn are independent and identically distributed

random variables and E [Yi ] = 0 and E [Y 2
i ] = 1 for all i = 1, 2, . . . , n. Also

assume E [Y 4
i ] < ↓. Prove the following:

(c) Show ↔
n Ȳ

1
n

∑n
i=1 Y

2
i

d→↗ N(0, 1).
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