
 

EFFICIENCY

Definitions

If an estimator T T X of the parameter is unbiase
and reaches the C R lower bound then T is called a
efficient estimator of

alt it is called efficiency of T and so T is

efficient iff alt 1 Also
a T 1 T m.v.ci e

T m.v.ae aCT 1

If U X TCI unbiased estimators of then Y
is called the relative efficiency

Example

Let Xs Xu ris of PoissonO Find m.v.ae of g01 0

we a know that T Evi is sufficient and complete
for and T Poisson v0 so 1T v0 VCT v0
But VCT 5T 1 1T 1T v0 v20
so 5T 5T v20 ELTI 0
Hence D a e of g e 0 and is a function the
sufficient and complete estimator T so is m.v.ae of



We have VCU V 7 51T 1 E T T

114 2 13 IT 17318 2 12 1T 5132

and after calculating the moments 1T 173 ELT 1T
we get V E and so the R LB is

3

Hence V 01
3
R LB

So U is miv.ae but not efficient

Example

Let X X r s of N p 09 25

1 Eta Flat x ̅ is an efficient estimator of µ

a s.EETsxln1 v.ES8nlogf x n173 vELF.logflxin
f x p 5s é n logf x p log som x p
So log x p 2 x pl IT
and fflogflx.jp 165

Finally I pl vIx p v f Yes

bWe know that x ̅ is an a e of µ
CR LB Exam Em

E v.esV x ̅ VLE X 12
Hence x ̅ is an efficient estimator of p a x ̅ 1

Theorem

Let Xs tv ris of PDF flx and suppose we are



estimating g 01 For T T X an use of g o VCT is

equal to the CR LB If there exists a real function
of KG so that

E 0 logflx.jo K o T x g o

1logf xi G K o 411 g o

w t the proof it is based on the equality in the
C 5 inequality standing true iff the quantities are

linearly dependent

Example continuation glel
Let Xs Xu ris of N p 85
We have EEalogflxi.su E Ex vf en

x ̅ p

Example
Let Xs X v s of N p O where n is known

2 n_1g e
E and

logflxjole 1logen flogo folx.pe
E logflx e do x p
logflx 0138 48 Et F

So 18logfix 011 E 1 o Fo
NCO 1 7 9 1 so 17 1 1

and V 1 7 2 Also 11819 V Ee H 8119 3
1 1



Ix Elogfix 01 E E
So the CR IB is a v18 8

We set T T x EExi p and it is

1T Éff Xi pt F v T ue of 0
V T EV x p and we have

next 1511 2 E V x p 1 2
V X p 202

So V T 202 v and T is efficient


