




















































































ECON6190Section 12

Nov 15 2024

Yiweisun

Maximum Likelihood Estimation for Parametric Models
X has pmf Pdf f x10 with known f
O is finite dimensional but unknown

DEF correct specification

A model is correctlyspecifiede when there is a unique Doe sit F X100

coincides with the true densityof X
DEF misspecification

A model is misspecifieda if no value of OE
DEF likelihood function of iid data

aeisityfpifif.iead if kilo

DEF MLE a functionof parameter
what value of omaximizes the likelihoodA MLE me maximizes of observing sample X1 Xn

the likelihood function n o I F X 10
the log likehood function In o log uco logf Xilo

DEF Expected likelihood function

eco E 109
the ru not indexedby

Theorem when a model is correctlyspecified Oo maximizes 110

Do arg1qE log flxion
Oil argmax Élogf Xilo

OEO sampleanalog
DEF Efficient score s logf X 00
DEF Fisher information Fo E SS























































































Theorem when a model is correctlyspecified support doesn'tdepend
on 0 OoEint then ECS 0 var s Fo
proof ECS1 E Flogf 100

Zod 00
0 b c DoE interior 501given byFOC

var s ElSS Eg Fo

Theorem Information matrix equality
2109 1 100 2109 1 100

Ef logf 100

Fisherinforilation TexpectedHessian

Theorem Assume model is correctlyspecified support doesn'tdepend
on 0 Oocint

If Yggged
estimator of o then

An estimator is Cer Raneficent if it is unbiasedand var o nfo

Intuition more curvature of log likelihood function wrt 0 more

information data provides about 0 b c var o is lower bounded

by the inverse of Flo more curvature more precise estimate of Ime

Asymptotic Properties of MLE
MLE is consistent

var om nFo

asymptotically normal h Ome o w o Fo

asymptotically Cramer Rao efficient























































































a Tj tax F S Tif ax 0

exchange f I
0 S Tjf ax

NoticeTjlogf TjfStiff ax
by chain rule

SE.EE
Fensitytexloos1f.E

Yjlogf Population Foc of the j th element
E f 100

b OpEginTK E Yjlogf
JK Tjlogf fax

exchan 857k jlog f f dx
Product es j logf f Tjlog f Tkf ax

Tklogf af
Sisliners Tiklogf fax

faxTjklogfI
yjlogf Klogf fax

E Tjlogf Tklogf












likelihood function Ln u 04 I Lee b c randomsampling

aka eEi asset

109 likelihood function In u x2 1092702

MLE in 82 should satisfyFOC
Sln Mid
au 2 1a Ei Xiii o

Sln Mid
202 t.IE a E Eth o

take derivative with 02
as awhole

we get É Xi i o

i hÉXi
plug it hÉxi into É É

up hÉlxo ta xi52 E xi n

To show it are the maximizer of lace r need to checkHessian

Let 0 u 2 0 et 82
2 ln 0
20201

2515104 Oncepy
211282

s T.is
Exi term E Eivind

t E aims E Eft E if
Elixir

FElixirs 104 toE oxier



2 ln 0 2 0

2020 0 5 is ND
1,4

Goto
Eicki trixo

EEfEEi
124 Exits c

4 FqEf u 4 fu


