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+» Definition of estimation.

+» Graphical estimation.

+» Method of point estimation.
«» Unbiasedness.

« Mean squared error.

%+ Consistency.

«»+ Sufficient statistics.

«» Rao-black well theorem.

«» Crammer Rao inequality.

+ Introduction and definition.
++ Confidence interval for mean.
+» Confidence interval for differ.
+» Confidence interval for variance.
«+» Confidence interval for ratio.

«» Applications.
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Example (5): Let X, X, , ..., X,, be a r.s from a Bernoulli distribution.
Estimate the parameter P by using:

1) method of moment.
2) MLE Method.

Solution: X~ Ber(1,p) - E(X) = p and var(X) = E(X?) — (E(X))” = P(1 - P)

f(x;p) =P*(1—-P)'™* ,x=0,1 ,Zerootherwise

First:
1) i, = EX") - n = EX) =
-~ le ~ ZXI v
2) — - n ==—=X

-~

3)“1=ﬁ1_) P=X

~ X IS moment estimator for P

Second:

L(P; X1, X5, ...,Xn) = f(Xl,XZ s e X P)
n
= f(Xy; P) * f(Xy; P) # oo £(X; P) = 1_[ £(X;; P)
i=1

L= [P*(1—P) ™ ] * ..% [P*n(1 — P)!™*n] = PXXi(1 — P)""2Xi

InlL= z n(P) + (n zx In(1 - P)

dLn L le (n—Xx;)
dP :(Z ZX‘ (_) 1—p
6LnL_

oP

ZXi_(n_ZXi)zo (1-P)¥x —P(n—Xx) _ 0

P 1-P P(1-P)

=)
Il
ol

:-in—?zxi—nﬁ+§zxi =0—>zxi =nP -

. X is the MLE for P
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Example (6): Let X, X, , ..., X, be a r.s from the negative exponential distribution.
Estimate the parameter 6 by using:

1) method of moment.
2) MLE Method.

Solution: X~ exp(8) » E(X) =5 and var(X) = E(X?) - (EX))" =
f(x,0) =0e %% | 1(0,00)%  Zero otherwise

First:
1
D =EX) > m=EX =,
Zxr “~ XXi o
2) I e d l‘ll =T=X
1

3) u1=’|i1—>%=)_(—> 0=

IS moment estimator for o

o=

Second:

L(O: Xy, Xy, o, X)) = £(X, Xy, o, X3 0)
n
= (Xy; 0) * f(Xy; 0) * . (X, 0) = l_[f(xi; 0)
i=1

I, = [e e—9X1] % % [e e—BXn] = @n e—eri

Ln L = nLn(0) — GZXi

aLnL_ (n)——le

aLnL_
90
n n 0Yx; ~ ~ n 1
:—in=0—>:— — =O—>n=92xi—>6: ==
0 0 0 xx X
1
.9::

X

" )—1( is the MLE for o
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Solution: X~N(1,0%) > E(X) = p and var(X) = E(X2) — (EX))” = o2

1 _1x=p?
f(x,n,0%) = e 2 o? ,—0 < x< o ,Zerootherwise
2mo?
First: (LJS)
1) p =EX") - B =EX)=n
o L g —2Xi_x
)y ==— i ==—=X

3w = ij-1 - =X
4w =EX") - pp=EX?) =var(X) + (EX))” = 02 + p?

~ _ XX - X
="~ ===
2 2
~2 o2 _2XiT o2 IXT 2
6)|~12—|-|-2_>0"|'|1 =5 T 0 == X

)2 _ _
6? =52 =28 X here Y(X; — X)? = ¥ X;% — nX?

~ X and S? are moment estimators for pand o?
Second:

L(w, 0% X1, Xz, oo, Xn) = (X1, Xz, o, Xns 1, 0%)

n
= f(Xy; 1, 0%) * oo f(Xy; p,0%) = 1_[ f(Xi; 1, 0%)
i=1

[ 1 _1M] ! 1 _1(xn—u)2] 1 \" _1Zx-w?
L= e 2 o? * L.k e 2 o’ =( )eZ o2
21162 27102 27102

——




-n _1YX—w)?
L—(21T)2 *(02)2 e 2 o2
X _ 2
LnL——Ln(Zn)——Ln( 2)——u
2 0?
dLn L 1 Xi —
LSNPS TIPS al)
du 2 0?
dlnL
o
2(X;— ) .
6‘2 =0—>ZXi—nu=0
i=X
X is the MLE for p
— X; — 2
LnL——Ln(Zn)——Ln( 2)——u
2 (o]
dnl _ n1_ TG - =1y -n 06— w2
do2 = 202 2 (G4>_262+ 204
olnl _—n S(Xi—@?_ —ns2+ %X -X)"
902 262 26 ” 26* B
=12
. A2 )\ Az_Z(Xi_X) _ 2
. NG _Z(X‘ X) ->5 == =S

A vaY/
a6t =5 = 28X dsthe MLE for o2
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