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Problem Set 1
Due: Friday August 9, at 13:00

Please hand in your individual solutions to the following problems from Chiang and Wainwright.
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Question 1

Draw on the regression model introduced in class: y=Xβ+ε, where y and ε are n*1, X is n*k and β is k*1. The model is estimated by y=Xb+e, where b is the estimator of β and e are residuals. The OLS estimator of β is b = (X’X)-1X’y. Thus, the following relationships hold: 

(projection matrix)
y_hat = Xb = X(X’X)-1X’y = Py

(residual maker)
e = y - y_hat = y – Xb = y - X(X’X)-1X’y = [I - X(X’X)-1X’]y = [I - P]y = Ry

a. Prove that both P and R are idempotent.
b. What is P*R=?  What does that mean?
Question 2
Consider the 2 dimensional Markov chain introduced in class: xt’=[et ut] with transition matrix



P = 
pee
peu



pue
puu
where pij is the probability to be in state j next period, given that you are in state i now.

Show that in the steady state the flow of people from employment to unemployment is the equal to the opposite flow, from unemployment to employment.

Question 3

Let A be a partitioned matrix 



A = 
A11
A12



A21
A22
where A11 and A22 are square and nonsingular. Under these conditions A is nonsingular. Express what A-1 must be. That is, prove the results in the lecture notes.
To prove this start with AB=I and figure out what the partitions of B need to be, since B= A-1. You may start with A22 nonsingular or with A11 nonsingular and work your way through. 
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