Def:

Let X be ar.v. with p.d.f. f(x) the r'" central moment of X about u is
(u,) defined as

Uy =E(Qc—w)"
As a special case
E(x—uw)t!=0,E(x —p)? = var(x)

Ex: find the moment from the order (1,2,3,4) about the origin of
continuous r.v. with the following p.d.f.

1
f(x)ziz.% O0<x<?2
0, 0.W.
Sol\
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E(x3®) H.w.

E(x*) H.w.



Ex: find the centra moment from the order (1,2,3) of continuous r.v. with
the following p.d.f.

1

f(x)z{zx, 0<x<?2
0, 0.W.

Sol\
2

2 2
= E(x— )t = f (x — W () dx = j Xf (¥)dx — i j F()dx
0 0

0
=pu—pu=0
5 2
po = E(x — 1) =§
Def:

The moment generating function (m.g.f) of r.v. X is the expected value
of (e*) and denoted by M, (t) that is
( Z e"ip(x;)

My (D) = E(e™) = -
j () f(x)dx

If the m.g.f. of r.v. exist it can used to obtain all the origin moments of
the r.v.

e Let X ber.v.with m.g.f M, (t) then

0" My (1)

M) ===

=E(x")



Ex: Suppose that X has the following p.m.f

n
fe) = ()p* @ =p"* ;x=0123,...n

Determine the m.g.f. and using it to verify the mean and variance
Sol\

n

Mo() = E(e™) = ) eip(x)

i=1

q=(1-p)
p+q=1

L

— plX Y (Z) px(1 _ p)n—x
=1

= () ey a—pr = pet + (1 - )"
=1

T MO = [pet + (1 —p)I"

1
M (t) = ? le(t) = n[pe* + (1 —p)]" 'pet
M, (t) = npef[pet + (1 —p)|* "
My ()=l = npe’[pe® + A —p)|"™ =nplp+1-p]" ' =np
= E(x)

0°M,(t)
otz
npet[(n — Dpet + (1 —p)]"% + [pet + (1 —p)]" 'npet

My (t)¢=ol = npe’[(n — Dpe’ + (1 —p)]*~2
+ [pe® + (1 — p)]""'npe®

=np|(n — Dp(p + 1 —p))| + nplp + 1 —p)]**
=npn—Dp+np

My (t) =



=np’(n—1) +np

M/ () =np?(n—1) +np = n?p? —np? +np
var(x) = M, (t) — {M,(t)}*
= n2p2 — npz +np — nzp2 =np — Tlpz =np(1—p) =npq



