STA260 Tutorial 1 Question 2

Question 2

Let Y7, Y5, ..., Y, be n independent observations, but they’'re not necessarily identically
distributed. This means it’s possible some are from different distributions (normal,
exponential, etc.) However, they do conveniently all have the same mean p and finite

variance 0. The sample variance is defined as:

I .
Sﬂzn_lz:(m—}f)ﬂ
1=1

(a) Prove E[S?] = o2

Mpmve LS| <o 5 v‘cq,u'irts 36\{\5&\/\‘5 meol/uﬁli,bj.

b Suppose we learned that Y7, Y5, ..., Y,, 1s identically distributed, and they are in fact

observations from a normal distribution. How convenient! Find the constant a such
12
that: P (% > a) — (.9

0) ECs*) = B Z(L9))
ek thak i(\luq)z = i(\ﬁz - 1NN+ Q{_Z)

ok Nar(Y,) = BN - FN)T 2 BOES) = Var® )+ E(YL)°
_ O.'Z+ H [ &

d  E(T) = Var(§) + EQ)
- O'ZVL + ’

N-1=3  thus fom  te tmble:  Kjq oot 0.584375
- Thus a= 0.5%343FS,



