Property UMVUE OR MVBUE
UMVUE: Uniform Minimum Variance Unbiased Estimator

or

MVBUE:- Minimum Variance Bound Unbiased Estimator

It may be defined as if we have a

dlog 1(x; 0)

20 - NORO-(0)}

Then & will be MVBUE of 7(0) and its variance given as:

V=150

Procedure

Step 1:- First we take the likelihood function of any p.d.f

Step 2:- Then taking the log of likelihood function of any p.d.f

Step 3:- Taking the differentiate log likelihood function with respect to parameter.

Step 4:- Finally we write as:

W = AOYO-1(0)}

W = A (function of parameter){estimator-z (function of parameter)}
And

V(o) = (r:fg;z or V(0) = ZEZ;

Likelihood function
The likelihood of ”n” random variable is defined to be the joint density of ”n” variables.
Let X, Xpuereenn X, be a random sample of size ”n” from a density f(X;8) then L.H.S is def as
L(x;0) = f(x,;60) T (X,;0) T (X5;0)....T(X,;6) =Hf(xi;¢9)
i=1l
Let “X” be a Possion distribution
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Apply likelihood function  L(x,a,f) = S————
()

Let X be a Gamma distribution f(x)=



Probability function with likelihood and log likelihood functions

f(x) Parameter Likelihood Function Log Likelihood Function
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Q.1: Let X1,X2,...,xn be a random sample of size ‘n’ from a normal distribution.i.e x~ N (x, o%).

Find MVBUE of pand o .also find its variance.
Q.2: Let “X” be Cauchy distribution then find its UMVUE if it exist.

Q.3: Let X1,Xa,...,Xn be a random sample of size “n” from a normal distribution then. Find
UMVUE for mean and variance also find their respective variances.
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a) Show that MVBUE of & is — with variance n_p b) Show that MVBUE of ™ IS
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Q.5: If “X” be Possion distribution then find the UMVBUE of @ also find its variance.

Q.6: Find MVUE of @ in binomial distribution also its variance.

Q.7. Find MVBUE of g for the p.d.f ¢ (x) = %e%.

Q.8 Also find MVBUE of % for the p.d.fof f(X)=&*’ x>0.
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Q.9: Find MVBUE of 6 for f(x) =\/2—Le_202 <X <®
o

Q.1: Let X1,X2,...,xn be a random sample of size ‘n’ from a normal distribution.i.e x ~ N (, 0'2) .

Find MVBUE of pand o .also find its variance.

Solution
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Applying likelihood function
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Log likelihood function
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Hence x is MVBUE of u with variance 9

n

For o
OlogL(X) N v 1 o 5 Y

=0 M- (D) T ()
OlogL(X) -—n 1 Y

do?  20° ’ 25" 2= 4)
dlogL(X) __ n Z(X—ﬂ)z_az

lox 20" n
olog1(x;0) _ o
B = AORO-T(0)}

Now comparing eq.(A) and (B) ,then we get

A(0)=2n4 é:Z(X_”)Z r(@)=0c> 7'(0)=1
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Q. 2: Let X1,X2,...,xn be a random sample of size ‘n’ from a Cauchy distribution with p.d.f

1

f(X)=————————- —w<x<+oo Then find MVBUE of @ if it exists
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Solution:
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Applying likelihood function
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Log likelihood function
log L(x)=—nlog ﬁ—ZIog(1+ (x—0)2)

Differentiate w.r.t @
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It is not verify because Cauchy distribution does not exist this equation.
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Q. 4: Show that inasample from f(x) __ X190 0<X <o
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a) Show that MVBUE of 0 is X with variance E b) Show that
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Solution:
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Differentiate W.R.T &
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Comparing eg. (A) and (B), then we get
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Q.9:
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Find MVBUE of @ for f(x)=
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Solution: AS X~ N (0,5?)
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Comparing eg. (A) and (B), then we get

A0) = 224 b= L @)=0t  7(0)=1 Var(d)-

2
Hence 0 = Z: is MVBUE of o with variance
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