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1. Let X follow a Binomial distribution with parameters n and p
(a) Obtain the maximum likelihood estimator of p
(b) Given the obervations 2, 3, 6, 8 and 11, obtain the maximum likelihood estimate 

of p.

2. (a) Define the followings:
(i) Efficient estimator
(ii) Unbiased estimator

(b) Let  X
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, be simple random sample from N(m, s2) , show that

(i) X  =    Sx is an unbiased consistent estimator
    n

(ii) S2 =     1      (X X)2

           n 1

3. (a) Given the Fisher Information 1(q), show that:
(i) E[l(x q)] = 0
(ii) I(q) = E[l(x q)]2

(iii) I(q) = - E[l(x q)]

(b) Let X follows a Poisson distribution with parameter l, obtain the Fisher 
Information of l.

4. (a) State the factorization theorem
(b) Given a simple random sample Let  X
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 from a Bernoulli 

distribution with 
parameters 1 and P, show that T = EX

i
, is sufficient for P.

5. Given a continuous variable X to follow a Gamma distribution with parameters a and b

(a) Write down explicitly the probability density function of X
(b) Obtain E(X), E(X2) and V(X)
(c) State the conditions under which the Gamma distribution turns to Chi-square 

distribution and hence determine E(X), E(X2) and V(X)

6. Given a continuous variable X to follow a Beta distribtion with parameters a and b
(a) Write down explicitly the probability density function of X
(b) Determine the mean of X and variance of X
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