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Properties of good Estimation
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1- Consistency
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éng ® when n -yl (ifOn csnveryencie in probubijity to 8 )
limpr(|fn— 6] >€)=0,Ve >0 s 0

Orpr (limfn= 6)=1

Ex: Letx;,x,,... x, bearsfroma Poisson population, let x,, = % Is the sample

mean prove that x n is consistency estimator for A?

sol: p(x,) :e:%, x=0,1,2, ...
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X;~poisson ()\),i =12,... ...n

v(x) =\ ,E(x) = A ,v(ﬁ)=% ol
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p(JF-A>€) < e >0

limp, (|Z—A| > €) < lim— =0
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~p(x =A)=1
X is consistency estimator for u.

EX.

n-g

—, Xn prove that

Let X, is consistent estimator for x and x~ N(u,0?), and let g,,—
Jr 1S also consistent for u .

sol.
p-(| X, -u|>€)=0 because x,, iscons.foru .

V(g

P(lgn-ul >€) = —3

n-a

V(gn) = V(ﬁ ' X )

= ("=%2 d
—(n_b) Vx

— 2
" Limyo V(gy) = Limy,oe (%)2 * Limy, o "7

=0

. lim p((|gn_#| > e) < Lim,_ V(“Zz(n)

. gn is consistently for u = 0
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2 — Unbiased (=il axe )

Any estimator (statistic ) whose Mathematical expectation is equal to the parameter 8
Is called Unbiased estimator the parameter 6 , otherwise the statistic is said to biased .

i.e.

If E( & )=6,then d is an unbiased.
If E( & )+ 6, then d is biased.
Example:

Let X; Xo,... x,, be a random sample from a Normal population N ~ (u,0?) , prove
that x,, is unbiased estimator for u.

~ X is unbiased estimator for u
Example:

Let X; X, Xs, x, be a random sample from a Normal population N ~ (u,¢?) , and

3x,+x ~ o~ .
“— — x5, prove that 8 1,8, , are unbiased

- = 1 4
assuming 6, = ZZi:l x, 0, =

estimator for u.
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» 01, 0, are unbiased estimator for u
3- Efficiency  (3:&))
As estimator U is said to be more efficient from the estimator U™ if
E(U-0)* <EU* —0)*
If U and U™ are an unbiased estimators of 6 , then U is more efficient from
u*if wvar.(U) <var.(U")
An estimator U is said to be more efficient if there exist no another as U*

So that
E(U*—6)> <E (U —-0)?

And if U is an unbiased estimator then U is said to be most efficient if
there exists no another unbiased estimator as U* so that

var.(U*) < var. (U)
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