

















































































CONSISTENCY

Let Xs X.rs with PDF x and T T X
a e of Also we suppose Tu Tu x in one

of the following ways
a yTn with probability 1 P lineTo 0 1
We devotate To almost surely

b line P It 01 e 1 or Gyp tu oize 0

We denotate Tn

Definition

The sequence of estimators Tn is weakly consistent
for if T e and strongly consistent
for if Tu E

Theorem
Let Tu sequence of estimators of If
i Tn is an a e of 0 and
ii lineV Tn 0

thenTu is a weakly consistent we will call that consistent
from now on estimator of

we s to prove that Tu




















































































From Chebyshev inequality P Tu Esta e V1
Since 1T 0 from M and V Tu 0 from i

we have P IT 0 e 0 limb P Tn 0130 0

LimoP It e 1 Tn 30

Generalization
Let Tu sequence of estimators of g 01 If
i LingEST g 01

iillie V Tn 0

then Ty is a consistent estimator of g o

Example

Let X v s with PDF f x then x ̅ is always
a consistent estimator of the population mean

Indeed we have x ̅ p x ̅ a e of n
V1 x ̅ 0

Note
The consistency criterion can't lead us to good estimators
on its own For example if Tx consistent then T
Tv Q v where QLu O is also consistent

Example
Let Xs X rs of N p 08 Prove that 5 Enfilvi x ̅
is a consistent a e

Solutions



w
Xis so 1 v 1 15 02 S u.e

Also V 2 v 1 f V 5 v 1

5 81 0 so 5 consistent estimator of 8

Example
Let Xs Xu v s of Bin N p with PDF
x p 1 px 1 p

a Find m.v.ae of 9
b Find the CR LB
c Efficiency
2 Consistency

a w tsThow in many ways e.g EFD that T Epi
is a sufficient and complete statistic for p We have
f x q Y 1 p 1 f 1 g

exp xloglf.pl Nlog 1 p Y
exp Tex uld B p 4 x

so since the support is independent of q T belongs
to the EFD
The joint PDF is zip exp Était ulpltvblg13itulxisoTx EIT xi is sufficient and complete for p
Also T IT Xi N Bin N p fT vNp

f n p It is a function of a complete and
sufficient statistic so from the Lehmann Schedé theorem

it is m.v.ae of
2 V II VCT Ene vNp 1 g 0

and Ifn is an a e of a so it is consistent



b R LB ITT where Ix p logflx.pl
logflx.pl

We have flx g F 9 1 9

log f x g log Y log N x log 1 pl
8logflx.pl 17 8dogfly e 1

Hence 12 log x pl 1 1
It

pts p
So the CR LB is 1

c II 1 CR LB so It is also sufficient

letxs.i.i.X.r.si hPDF Cx 01TheLf x f x xv e flxi.jo
is called Likelihood function


