
Chapter 4
Asymptotic

CLTSuppose

Y1ldotsYn iid with Eleftyirightu
tar leftyiright62

i1ldotsn

momentsThe
central limit theorem

CLT says

frac1nsum_i1nyioverlineynsimNleftmusigma2nright
as nrightarrowinfty

Standardizatin

ZequivfracoverlineynmusigmasqrtnsimNleft01right
as nrightarrowinfty



Consider our coin flipping Bernoulli

inference problem is the coin fair

uEleftYirightthetayi id Bernleft
thetaright

Varleftyirightthetaleft1thetarightsigma2
CLT

By CLT overlineynsimNleftthetathetaleft1thetarightnright
squaredSEstat

nicefrac12

H0thetanicefrac12H1thetaneqnicefrac12 fracoverlineynthetasqrtthetaleft1thetarightn
The weak law of large numbers WLLN

overlineynrightarrowmuleftequivthetaright As nrightarrowinfty
says

Therefore overlineYnsimNleftthetaoverlineYnleft1overlineYnrightnright

fracoverlineYnthetasqrtoverlineYnleft1overlineYnrightnsimNleft01right
as nrightarrowinfty



Chapter 4
Continued

Asymptote distribution of the MLE

AMLE

Let theta be a p dim parameter to a

family of distribution emitting
a

logeg thetaleftmusigma2right
in N

or
theta prop in Bern

theta

likelihood

lleftthetay1ldotsynright
p1

Let hattheta

be MLE which you might get

by solving the likelihood
equationsset

fracpartiallpartialthetajhatthetanphi
solve j1ldotsP



then

hatthetanlefty1ldotsynrightequivhatthetansimNleftthetanicefrac1ncdoti11leftthetarightright
as nrightarrowinfty

where ileftthetarightEleftnablanablaTlleftthetaYrightright
Fisher Information lleftthetaright for p1

iid
ileftthetarightequivinleftthetarightni1leftthetaright

Yi
sptilded Bern leftthetarighti1ldotsn

Lleftthetay1ldotsynrightprod_i1nthetayileft1thetaright1si
for example

thetavarepsilonyileft1thetarightnSigmayilleftthetarightleftSigmayirightlosthetaleftnSigmazirightlogleft1thetaright

phi
set

llefthatthetarightfracSigmayihatthetafracnSigmayi1hatthetaleft1right
hatthetafrac1nsum_i1nyi



Na to calculate i1leftthetaright

lleftthetay1righty1logthetaleft1y1rightlogleft1thetaright

lleftthetay1rightfracy1thetafracleft1b1right1thetaleft1right

lleftthetay1rightfracy1theta2fracleft1y1rightleft1thetaright2left1right
IEleftlleftthetay1rightrightfracthetathetapartialfracleft1thetarightleft1thetarightpartial
frac1thetafrac11theta

so i1leftthetarightfrac1thetaleft1thetaright
Thefore AMLE hatthetansimNlefttheta1thetaleft1thetarightnright

this is the same result as

from CLT


