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Q.1.
The General Linear Regression Model with normal disturbances is written





y = X( + u
u ~ N(0,σ2I)






where y is n x 1, X is n x p non-stochastic and of rank p, ( is p x 1 and u is n x 1.



The Ordinary Least Squares estimate of the parameter vector ( is given by

( = (XtX)-1Xty .
(a) Show that ( is an unbiased estimate of ( and derive its variance covariance matrix, V[(].

(b)

If  e = y - X(, determine E[e] and V[e].


(c) 
Now suppose the observations in the above model are re-ordered, what will happen to the value of (? ( hint – re-ordering the observations amounts to pre-multiplying y and X by some permutation matrix (, say and permutation matrices are orthogonal, i.e. (-1 =   ( t).


Q.2.
(a)
Explain what you understand by the technique of Maximum Likelihood Estimation (MLE).

(b) Determine the Maximum Likelihood Estimators of the parameters (, ( and ( in the simple linear regression model 



yi   =  ( + (xi  + ui ,      ui  ~ N(0,(2),  E[ui uj] = 0  ( i  (  j.

(c) Now suppose it is known that ( = 0 so that the model becomes



yi   =  (xi  + ui ,      ui  ~ N(0,(2),  E[ui uj] = 0  ( i  (  j.


How will this affect the MLE of (.


Q.3.
(a)
State and prove the Neyman-Pearson Lemma.

(b) Supose you are testing the the hypothesis H0: ( = 2 against the alternative H1 : ( = 3 with a sample of size 2, X1,X2 , drawn from a Poisson population, i.e. one whose density is given by
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(c) Sketch out the shape of the critical region you would use based on the Neyman-Pearson Lemma in the X1,X2 plane.

Q.4.
(a)
Outline the general ideas behind the formulation of Likelihood Ratio Tests.

(d) Consider the problem of testing the hypothesis H0 : ( = (0 with a random sample X1,X2,…,Xn from a N((,1) population, i.e. one whose density is given by
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Determine the likelihood ratio test for testing against the alternative hypothisis, H1 : ( ( (0.


Q.5.
(a)  
State and prove Cheybychev's Inequality.
(b) Let the random variable X be uniformly distributed on the interval (-(3,(3)

i.e., the density of X is given by

0 
f(x) = 1/(2(3)

-(3  <  x < (3

1 otherwise

Let k = 3/2. Compare the exact probability that |X - (| ( k( with the bound provided by Cheybychev's Inequality, where ( = E[X] and (2 = V[X].

� EMBED Equation.3  ���
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