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Question 1:

Let X;,X5,...,X, be a random sample has from a continuous distribution with probability
density function given by

1 1 2
_ -
X, 1) =——e %
f( 1) W

Find:

1. The method of moments estimator of u.

2. T: The maximum likelihood estimator of u.
3. Prove that T is consistent.
4. The ML estimate of u, when x; = 3.4,x, = 2.5,x;3 = 3.1,x, = 3.2,xs = 2.2,
Xe =2,X; = 2.6 ,Xg = 2.
Question 2:

Suppose X1, Xo,---, X, are i.i.d. random variables with density function
f(z|o) = 5= exp (— o ), please find the maximum likelihood estimate of o.

JEd]
Question 3:

We consider a sample X1, X,, .., Xy of i.i.d. discrete random variables,
where X; has a geometric distribution with a pmf given by:

i (x,0) =Pr(X=x)=0x(1-0"1 Vvxe{1,23,.}
where the success probability 0 satisfies 0 < 8 < 1 and is unknown. We
assume that:

E(X)=+ V(X)= 19_29

a) Write the log-likelihood function of the sample {x1, x2, ..xn }

b) Determine the maximum likelihood estimator of the success
probability 0.
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If X;,X,, ..., X, be independent identical random variables with pdf

f(x, )=(2x)/ 8%, 0< x < 6.
1) Find:

1. The method of moments estimator of 6.
2. The maximum likelihood estimator of 6.

3. Themeanof T = X.

4. The MSE of T.
2) Let S=3T/2. Prove that

1. S isan unbiased estimator of @ ;
2. Sis consistent estimator of 6.
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