Exercises on IV Estimation

Q. 1.  Romer (1993, Quarterly Journal of Economics) proposed theoretical models of inflation which imply that more “open” countries should have lower inflation rates (Inf).  His empirical analysis explains average annual inflation rates in terms of the average share of imports in gross domestic product , which is his measure of openness.  While Romer did not specify explicitly, he must have had the following models in mind.

(A) Inf = b0 +  b1 Open + b2 log(PINC) + u

(B) Open = c0 + c1 Inf + c2 log(PINC) + c3 log(land) + e

where PINC is per capita income (assumed to be exogenous), and land is the land area of the country in square miles (also assumed to be exogenous).  

(a) What are endogenous variables?  What are exogenous variables?

(b) Is each of the above models considered as a reduced form model?

(c) Which model is identified?  Which model can you estimate?

(d) What kind of problem you will have if you estimate the identified model(s) by OLS?  What classical assumption is violated?

(e) How can you detect the problem you answered in part (d)?  Explain the testing procedure.

(f) What is your proposed estimation method as a solution to the problem you answered in part (e)?  Discuss the procedure(s) briefly, but as specific as possible.

(g) How could you modify the above models (add or drop variables) if you wish to estimate both equations including the one which is not identified?  Illustrate. 

2.  Consider the three-equation model system, where X1 and X2 are exogenous.


(A)   Y1 = a1 + a2Y2 + a3 X1 + a4X2 + e1

(B)   Y2 = b1 + b2Y3 + b3 X2 + e2

(C)   Y3 = c1 + c2Y2 + e3
(a) Check if each of the three equations is identified.

(b) For each of the equations which are identified, propose your suggested estimation method.  Briefly explain the estimation procedure.  Be specific on the instrumental variables that you will be using for each.

