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ZhaohengXu

SufficientStatistics

MotivationReducethedatawithoutlosinganyinformationabouttheparameter

ofinterest

Example XinNGU64where62isknownand M is theparameterofinterest
Insteadofneedingtheentiredataset Xxx Xz Xmlthesamplemean

is a sufficientstatisticfortheas it captures all theinformationabout

M contained in thedata

Def AstatisticTO ISsufficientfor I if theconditionaldistributionofAlgeven

TCAdoesnotdepend on 0



















































Thedefinitionmotivates thefollowingtheorem

2hm sufficientStatistics

If polo is thejointpdfIpmfofX

and gta is thejointpdfpmfofa statisticTCA

PEETAdoesnotdependon a taxin thesamplespace

TX is a sufficientstatisticforA

RemarkThisis a GuessandVerify approach

step1 writedownthepdflpmfpan

step2 Guess a statistic to and writedownthepdflpmfqc.tk

step3 Verify that theratioREEFdoesnotdependon a

DrawbackThismethodmaynotbepracticalas it requiresmakingaguess

Amorepracticalapproach Factorizationtheorem

Thm FactorizationTheorem

Letfansbethejointpdfpmfofex



















































TU IS asufficientstatisticforA fansgeta 10ha TxandVa

RemarkWritedownthepdfIpmffans anddecompose it intotwoparts

oneparedependson awhiletheotherpartdoesnotdependon 0

Thenwecanfindthesufficientstatistic tax

MinimalSufficientStatistic

MotivationTofindthemostinformativesufficientstatistic

Def T'd is aminimalsufficientstatisticifforanysufficientstatistic TX
I rc SE TCA RCTCAD

2hm MinimalSufficientStatistic

Leefansbethejointpdfpmfof t

If ITCA sitforeverytwosamplepointsxxandyy
Ffg't doesnotdependonA Tax Tcg










































ThenTax is aminimalsufficientstatistic

RemarkWritedoan fu10 andfoglolandfind TX Tcg so that the

ratioIggydoesnotdependon theparameters

PracticeQuestions

Question 1

Method FactorizationTheorem

Lee X XI Xu be a randomsample

Lee x Ext Xu be a samplepointof t

ThejointpoufofX is




































fois
anxieties 03 it in

go
maxixiea.it i n

O otherwise O otherwise

Defineher 1 and

gets
tea.CL i n

O otherwise

Bythefactorizationtheorem TX Maxie

Question2 ECON61902023FALLMidterm



















































Method FactorizationTheorem

JointPdffoxXz XnYtya Yn
IIfix.Ya
IT2764Epa expC2Épy 8 268 t

Cathodepya expÉ atp 8 2878 t
czttoxffcepynzexptzct.pe182 20818 É

Defineher x Xnyeya yn L Thenasufficientstatistic is EDGELEYEYE

Notethat Y NLoG

ThenEEY O and VorED EEED EEEE EEEDEE

EEED EEÉÉYES RIETEEAT RIETGENI G

Notethat EEE EEE XE Aus E EE In






























Fromthelecturenotes weknowthatELSE 64and48ft Any

ansSE EEIn 1

Question3 ECON61902022FALLMidterm

MethodTheoremofminimalsufficientstatistic

Foranytwosamplepoints x andy

g Ii264 Eexpc Ear
I2264EexpCCEE

it
ÉPÉE ÉIEEE
expEHELEN NE F 2nATN

262

Thisratiodoesnotdependon su if andonlyif I y
Theminimalsufficientstatisticis TCA D



Question4

Weknow that In LEXXi N441,6E

Im Emig I NCUZ62

sinceXi are vid andYj are aid In NChet E Tm N442Er

Since Inand Im aremutuallyindependent In Tm44441142 I Em


