This Homework is Due Monday April 16th at 5PM

Chapter 16 Homework
1. (From 16.1)  The following two-equation system is written in “supply and demand form,” that is, with the same variable Q (“quantity”) appearing on the left hand side:

Q = (1P + (1Z1 + u1
Q = (2P + (2Z2 + u2

(i) If (1 = 0 or (2 = 0, explain why a reduced form exists for Q.  (Remember, a reduced form expresses Q as a linear function of the exogenous variables and the structural errors.)  If (1 ( 0 and (2 = 0, find the reduced form for P.  

(ii) If (1 ( 0 and (2 ( 0, and (1 ( (2, find the reduced form for Q.  What is the reduced form for P?
(iii) Is the condition (1 ( (2 likely to be met in supply and demand examples?  Explain.

2. (Adapted from C16.1)  Use SMOKE.RAW for this exercise.  

(i) A model to estimate the effects of smoking on annual income (perhaps through lost work days due to illness) is 

log(income) = β0 +  β1 cigs + β2 educ + β3 age + β4age2 + u1
where cigs is the number of cigarettes smoked per day on average.  How do you interpret β1?

(ii) To reflect the fact that cigarette consumption might be jointly determined with income, a demand for cigarettes equation is 

cigs = (0 +(1log(income) +(2 educ + (3 age + (4 age2+(5 log(cigprice) + (6 restaurn+ u2
where cigprice is the price of a pack of cigarettes (in cents) and restaurn is a binary variable equal to unity if the person lives in a state with restaurant smoking restrictions.  Assuming these are exogenous to the individual, what signs would you expect for (5 and (6?

(iii) Under what assumption is the income equation from part (i) identified?

(iv) Estimate the income equation by OLS and discuss the estimate of β1.
(v) Estimate the reduced form equation for cigs (Recall that this entails regressing cigs on all exogenous variables.) 

(vi) Now estimate the income equation by 2SLS.  Discuss how the estimate of β1 compares with the OLS estimate.

(vii) Do log(price)  and restaurn appear to be valid instruments?  To answer this, discuss (1) the results from the reduced form estimation of cigs, (2) a test of over-identifying restrictions—test whether cigarette prices and restaurant smoking restrictions are exogenous in the income equation.

Chapter 17 Problems

1. Suppose that in a sample of 100 observation, you want to estimate a probit model where the only covariate, Xi, is a dummy variable and therefore, 

Pr(Yi=1) = Φ(β0 + Xiβ1). The 2x2 table below provides the number of observations in each pair of (X,Y) combinations:

	
	Xi=0
	Xi=1

	Yi=0
	35
	15

	Yi=1
	20
	30


Taking pencil to paper and not a computer program, calculate the MLE of β0 and β1.

Hint:  Write out the log likelihood function as a function of four groups of observations,

P1=Prob(Yi=1 | Xi=1); P0=Prob(Yi=1 | Xi=0); 1-P0=Prob(Yi=0 | Xi=0); 1-P1=Prob(Yi=0 | Xi=1), weighted by the number of observations in each cell. 

For example, when y=1 and x=1, the corresponding part of the likelihood function will be
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.  Set P1= 
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Since there are 30 of these observations, this part of the likelihood function reduces to 30ln(P1).

Then differentiate with respect to the P1 and P0.  When you have solved for P1 and P0, use the standard normal tables in your book to back out values for β0 and β1.
2. In problem 1, suppose one were to estimate the relationship between Y and X via a linear probability model, Yi=β0 + Xiβ1+εi. What would be the OLS estimate of β1?  (Do this by hand as well.)

3. Using the estimates from (1), what is the estimated ‘treatment on the treated’, that is, 
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  Compare this to the estimate in problem (2). Neat, isn’t it.

4. Do Problem17.2 in Wooldridge 

5. Do Computer Exercise 17.1 in Wooldridge.  
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