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Review on Normal r.v.

Question

Assume a sequence of i.i.d. r.v.s {Xi}i=1...n, X1 ⇠ N(µ,�2
). Denote by

Y :=
1
n

Pn
i=1 Xi . Find E[Y ] and Var(Y )
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ECY] =ECtXi] = FEXi] = M =M .

ran(y) = var(Xi) = varXi) Ecov(Xi , Xj)-

-p

= - =



Review on Normal r.v.

Question

Assume a sequence of independent r.v.s {Xi}i=1...n, for any i 2 [|1, n|],
Xi ⇠ N(µi ,�2

i ). Denote by Y :=
Pn

i=1 Xi . Show that Y is gaussian. Find
the parameters of Y .
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if Y ~NM , Gy) > ECOiOYy = giOMy-tob
Fix OER

ECeio = Escos : ECeoxy

Since Xj's are independent.
n iOMy-tO2GjECeio] = ECON= -6

MY Gij
~Nj, 6)



Review on Normal r.v.

Question

Assume X follows log-normal distribution with parameters µ,�2. Find the
probability density function of X .
Recall that X ⇠ LN(µ,�2

) if

ln(X ) ⇠ N(µ,�2
)
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~NI ,
G

fx(x)= (XX)= P(c (nx) &:cdf of NO.K
In -M=)- %: Pdf of NCOrl

dx 62
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Review on Normal r.v.

Question

Assume X ⇠ N(0, 1). For n 2 N⇤, find E[X n
].

Remark

If Y ⇠ N(µ,�2
), we can write E[Y n

] explicitly by considering

Y = µ+ �Z , Z ⇠ N(0, 1).
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fix NEN ,
- xh

EX] =Sri ed = Sime Z dX
- X
2

-

VIX)= ez
m

=Sir- MixdV(x)u(X) = x

Fis odd[X]= 0if
if n is even . EEXY

=(- 1) (n-3).
--- I

ifn =2k-1

IDP *
2

-X

zX]: -x** 1.) - (S-e= (mp-x)
= )0 + n+ frx

*edx) iX
=(n-1)z[x
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Convergence of r.v.s

Let (⌦,F ,P) be a probability space. X and {Xn} are R valued (sequence

of) r.v.s.

Definition (Convergence almost surely)

Denote by Xn ! X a.s. (almost surely) if

P[{! 2 ⌦ : lim
n!1

Xn(!) = X (!)}] = 1

Definition (Convergence in Probability)

Denote by Xn ! X in probability if for any ⇢ > 0

lim
n!1

P[{! 2 ⌦ : |Xn(!)� X (!)| � ⇢}] = 0
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Convergence of r.v.s

Question

Let X and {Xn} be R valued (sequence of) r.v.s. Assume Xn ! X a.s..
Show that Xn ! X in probability.
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since Xn-X a. S => PSWEN : Lim Xnw) = X(W)) = lin

Ofix &70 ,
and new

=>imp(d(n -X1yP)) =PLAn)
(*)

An = US (Xm-X13 -
myn

0 An is an decreasing sequence
> - P(A1) = P(12) = /

↳& In-X 1393 = An PCntAn) = ENP(An) (*X

-
o-

③ consider B = < limXn-X1 = 0 > PCBU(An) <Porsn->p

P(B) = /
=I

Fix WEB since Xn-X a .S . = P(B) + PLAn) El
There exist N TO => PLAn) =0
IXnEw) - Xcm> / < E for all RYN

em

But >N rkAn = B1(An)= => Xn -> X in

probability.


