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v Method of Moments; *
0 Definition: i
e The rth moment about origin is the mean of rth power of the deviation of the e
}7 Value from zero. Z
o This is for discrete distribution and I
v DN % i
g T g :
pAg ! n v
* 2
* ,_ 20
,TL ,Uz — ;
W n I
7 This is for continous probability distribution %
% -
% 14 =E(X)= [ xf(x)dx b
pAg L =
T =BT [XH (0dx
:A: and these are population moments and sample moments are denoted as; :A:
oo MR
Mj =% /n
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Procedure:

Calculate the number of moment from the given
distribution for the sample (no of moment distribution
should be equal to parameter of distribution)

Then calculate population moments and compare them
respectively to find the estimates of the parameters.The
estimater derived in such a way are known as moments
estimate and method is known as methodof moments.

Question :let x, ,x, ...... x, be a random sample from N(
wo?).FInd moments estimate of , &

Solution:
Let by definaton of sample momemnt
M; =E(x)’
Mi=2xn (q)
Me=2x%/n (b
Let by defination of pop moment

w=E(X)= Txf(x)dx
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E(x) = u
Compare equation (a) & (c)

=X
hence X is the required estimator for ..

NOw

=E(x?)

1

> (x-ul 7)?

=1 _[xze i dx
o~N2r °,

_ 1 +o0 ;122
- (zo + p)’e? odz
a\/27r_‘[c

2  +o -1, 2 4o 712 1
: O 2 ?Z 2
@_J'ze dz+\/_Ie2 dz+—\/_a_|'ze2 dz

_12

2/,1 +00 ?
e dz
)

2 +oo

26 ——
- jz e2 dz+

1 2 4o 1
IZWG_W\/E%(W)Z "dw+ 24 J'e‘W\/E%WZ “dw

2z Vo 2,

2 4o 1
‘de+—jwz e "dw
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Compare with Gamma fumction
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letx, x,........x, be a random sample from the distribution having the

1 >
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DXd

PDF £°¢" find moment estimator for o. Y
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Solution:
Let by definition of sample moment Y

M! = E(x)'

M= (q)
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By def of pop moment
u =EX)" N

= E(x) w

0 -0 nx
e’d y
’
H=2 x— 3
x=0 X W

i &, 07
- - Z Xe
o X(x=1)! A

e
7 € QXZ:;‘ (x=1)! W
: e’
Lo (b)

Now we compare a&b

0 =x
i Hence x is the required estimator for the parameter o¢.

.3: Let x1, X2, X3 ,... Xn be a random sample from the —ve exponential
Je distribution with parameter ‘9’ having density function f(x;0)= e ?*.find the
moment estimate of parameter ‘9’.
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Q.4: Let x1, X2, X3....

parameter n & p having density function. Find the moment estimate of

parameter n & p.

let by def of sample moments
M/ =E(x)"

0 -Z%/
S5/

By def of population moments

m E(x)'
=E(x)=2xp(x)
=E(«*)= X x* plx

M=ZXMU

x:012..n

Xn be a random sample from the biomomial distribution with
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Statement: let x, <x, <x, <x, be the order statistic from

© the distribution having the density function
: f(x;oc)=1 0<x<a :
PAg (04 g
Find the values of a, b, ¢, d. such that ax,,bx,,,cx, &dx,



all are unbiased estimators of «.also find the variance of

all estimators.
Solution:

As the ith order statistic is:
g(xi ) = m [F(Xi )]i_l [1_ F(Xi )]n_i f (Xi )
Puti=1, n=4
4 0 )
g(xl):m[lz(xl)] [1_F(X1)] f(xl)
= 41-F(x )] f(x,)

As, the given density function is:

f(x) =

1

(04
jid =X
Oa

Now

g(x)= 4{ - ﬁTl

a | a

For mean:

Efaxy ) = [axya(xy)d (%)
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Statement:
Show that a sample from

f(x)= L - x° e /o

)P0
Where

p>0and 0<x<wx, Both are inclusive. Then find uniform

variance unbiased estimator of ¢ is X with varianceﬁ%p :
o

Also find the values using the given data.

X:
22,23,22.5,23,24,22,25,23.5,22,23,22,24,23,25,22,22,26,
23,24,22,22.5,23,23,22,24,22,25,23,23,22.

b) Show that ZP9%/ is minimum variance bound unbiased

0% log L(x)j2
estimator of 2k9L09/ " with variance [ % /with =1

(assume).Also find the value of MVBUE by using the
above values when ,-o0.7s.
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Differentiate w.r.t to -
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Je var(0)= A(0) v
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e Sie
Je = S
N np ok
I /42 w
7 ) g
SF —0 e
var(9)= A
7 I g
Yo %
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I Hence xis MVBUE of ¢ with variance £ in

np

e X Log X PAG
¥ 22 1.3424 I
w 23 1.3617 w
N 22.5 1.3522 o
o 23 1.3617 .
" 24 1.3802 n
Je 22 1.3424 P

pAe 25

1.3979 PAG

Ay 23.5

1.3711 PAG

22 1.3424
N 23 1.3617 o
v 22 1.3424 o
% 24 1.3802 &
"™ 23 1.3617 "

o 25

1.3979 PAg

e 22

1.3424 pAg

w 22 1.3424
N 26 1.4150 o
o 23 1.3617 o
2 24 1.3802 il
Je 22 1.3424 "

Phe 22.5

1.3522 PAG

hAe 23

1.3617 PAG

e 23

1.3617 ¥

n 22 1.3424 %

"N 24

1.3802

22

1.3424 -

i 25 1.3979 o

PAe 23

1.3617 pAd

e 23

1.3617 g

w 22

1.3424 g

692.5 40.8843
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et
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e ) y
¥r var(f) = — = 23.66
e np

=30.77

e Differentiate eqa w.rt. p e
Y dlogL(x) —-ndlog)p inl
2 = = )p —nlog 6> log x-0 o
+ op op 2
s put =1 ve
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@ T + Y log X I
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