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Moment Related Functions
Characteristic Function

the characteristic function of a random varialbe X

dx(w) = E[e/*X] = /:w P fx(x)dx  (—o0 < @ < 4o0)

can be considered as the Fourier transform of fx(x)
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Moment Related Functions
Characteristic Function as a Fourier Transform

the forward Fourier transform of fx(x)

dx(w) = E[e¢/°%] = /:” eV fy(x)dx  (—o0 < @+ )

the inverse Fourier transform of ®x(w)

+oo :
() = % [ o@)e i do
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Moments from the Characteristic Function

differentiating ®x(w) n times and setting to @ =0

nd"®x()

my = (—j) don

w=0

[Px(@)] < x(0) =1
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Derivatives of ®x ()

differentiating ®x(®) n times

ox(0) = E[™] = [ (x)ae

i Foo
%m(w) = E[xX] = [ (<)o
d? . too .
W(DX(O)) = E[°X2e/%X] :/ JPeIP Fy () dx
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Derivatives of ®x()|. _,

differentiating ® x(®) n times and setting to @ =0

Ox ()] o = E[1] = 1

d oo
L oy(@)|  =jEX] :j/ «x (x)dx
do =0 —oo

d? P N

To0x(@)  =PEX =7 [ hd(x)d
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Moment Generating Function

Moment Generating Function

Mx(v) = E[e"X] = /J:o e fx(x)dx

Characteristic Function

Ox(0) = E[X] = / :m el (x)dx
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Moment from the generating function

Moment from the Generating Function

~d"Mx(v)
 dvn

n

v=0
Moment from the Characteristic Function

n d”d)X(a))

mp = (—J) dan

w=0
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