MLE Exercise
Consider a regression model, yi = (1 + (2xi + ei, i = 1,.., N, where xi is a dummy variable such that xi = 1 for i <= N1 and 0 for i > N1.  Assume that ei ~ N(0, (2) and (2 is given a priori, say (2 = 1.

(a) Show that the ML estimator can be given as


 eq \O((,^)1 =  eq \f( 1 , N-N1) eq \i\su(i=N1+1,N, ) yi     and     eq \O((,^)2 =  eq \f( 1 , N1) eq \i\su(i=1,N1, ) yi  -  eq \O((,^)1.

Hint: Note that eq \i\su(i=1 ,N, )xi  = eq \i\su(i=1 ,N, )xi2  = N1, since xi is a dummy variable.
(b) Present two ways to estimate the information matrix, and obtain the asymptotic covariance matrix of the MLE estimator of (1 and (2.

Hint: Since eq \i\su(i=1 ,N, )xi  = eq \i\su(i=1 ,N, )xi2  = N1, one can simplify the information matrix and the inverse matrix can be easily derived.
(c) One wants to test Ho: (2 = 0 against Ha: (2  0.  Suppose that  N1 = 40, N = 100, eq \i\su(i=1 ,40, )yi = 60 and eq \i\su(i=1 ,100, )yi  = 120.  Find the LR, Wald and LM statistics and test the hypothesis.  
