
Method of moments
estimators
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Course so far

Maximum likelihood estimation

Logistic regression

Asymptotics

Asymptotic properties of MLEs

Hypothesis testing

Con�dence intervals

Common theme: Likelihoods and MLEs

Question: Why maximum likelihood estimation?
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Example

Suppose . How could I estimate ?
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① OME =X(n)

② median UC0,8] =
2

8 :Sample median x2

③ E2x] =0 => 8 =2X
2

3

=8 =Ex④ E[X]
=E +E =E

⑤ =S (probably a terrible estimate)



Example

Suppose . How could I estimate 
and ?
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a i, --i)=> =

h

b
=π, +1i)

8Fix a, estimateb, alternate
M

② MLE: aME:Xi brzE=Xan)
1

③ E[X] =a =Mi M
=Sixi =Y

E[X] =y(a +1b +bY =

um Ez =EiXE

b =2m, - a

=ez =5(c2 +a(2u, - a) +(2, - a)2)

=I(a2 - 2au, +4xi)

=7 3u--3m? =(a -ui)
-

=a
=M - xrz-ni) b

=u,+-ni)



Method of moments

Let  be a sample from a distribution with probability
function , with  parameters .
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1

LetM, =E[X]
=g, COn -.., fn er,=

IEixi

M =E[X] =

gz C0., ..., Erb =Ex

i .

en =
ECXY] =grCOn.,fu) aw=EiX:"

The method ofmoments (Mon approach estimates

On ..., O by the solutions ta

S

M
=gLn -.., En

1

en
=gzl, ..., Erd

i

Mw =gw(n ...,N)



Example

Suppose .

Find the method of moments estimates  and .
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M,
=

e in =* i =X

elz
=var(A+ ([X])2 Yz =EiXE
=on +u

- 2

o
=

ec -MY
=8 =Me-e

= I Six: -(X)

=[ilxi-x2



Example

Suppose , i.e.

. Then

Use the method of moments to estimate  and .
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a
-M, =

is
mz=(B)* Se

2=Be,

=>M =(*)+
=

+A

B

Buz =Be+e,

B(uz -ai) =

M

B = M --

Fu
a=

1
2

e
u 3 =

-
2, i > 0

=7 2 = - (2)-

Uz-M UzM,


