Exam 3
EC 471, Spring 2004

Q. 1  Consider a regression model


LWAGE = ( + (1 Educ + (2 Exper + (3 ExperSQ + e

where LWAGE is logged wage, Educ is endogenous and Exper and ExperSQ are exogenous.  IVs for Educ are mothereduc, fatheduc and huseduc.
(a) What do you mean by endogeneity?  When does it occur?

(b) Which variable is correlated with the error term?

(c) What’s the problem of endogeneity?

(d) Is the above equation reduced form?  Why or why not?

(e) How can you test for endogeneity?  Briefly explain the testing procedure, using the above model.  Be specific about your null and alternative hypotheses.
(f) What is the proposed solution to the problem of endogeneity?  Briefly explain the estimation procedure, using the above model.  
(g) What are two required assumptions for valid instrumental variables?  Using the above model, explain the procedures of two different tests to check if the instrumental variables are valid.  Be specific about your null and alternative hypotheses.  
(h) What is the over-identifying restriction?  What is the underlying hypothesis?  How can you test for this?  If you reject the null hypothesis, what’s the implication?
Q. 2   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) Which model is identified?  Which model can you estimate? Explain why.

(c) How can you detect the endogeneity problem?  Explain the testing procedure, using the above model.

(d) Can you test for the over-identifying restriction in the above model?  Why or why not?

(e) How could you modify the above models (add or drop variables) if you wish to estimate the equation which is not identified?  What kinds of variables (of your choice) can you add (or drop)?  

Q. 3  The following is a simple model to measure the effect of a school choice program on standardized test performance (Rouse, 1998, Quarterly Journal of Economics).


Score = ( + (1 choice + (2 faminc + u

where score is the score on a statewide test, choice is a binary variable indicating whether a student attended a choice school in the last year, and faminc is family income.  The IV for choice is grant, the dollar amount granted to students to use for tuition at choice schools.  The grant amount differed by family income level, which is why we control for faminc in the equation.

(a) Even with faminic, why might choice be correlated with u?

(b) Is the OLS estimator in the above equation biased?  How can you check it out?

(c) What are potential econometric problems can you point out in estimating the above equation?  List four potential problems that we discussed in class, and explain which problems you can solve by using the information given above.  Also explain how you can solve each of the problems relevant to this model.
(d) If the state government had selected students randomly and provided them a voucher to attend a choice school, is the OLS estimator in the above equation biased?  Why or why not?

(e) Write the reduced form equation for choice.  

(f) Write the reduced form equation for score.  

(g) Suppose that the OLS estimation is biased (in part (b)).  To resolve the problem, what econometric method can you use?  Explain briefly the estimation procedure, using the information given in the above.

(h) If the variable, grant, is not available, can we use the proposed solution in (g)?  Why or why not?

(i) Can we adopt a difference-in-difference estimator?  Why or why not?  If not, how can we collect the data differently to be able to use this estimator?  Then, discuss how we can obtain the difference-in-difference estimator.

Q. 4  Discuss the difference between 

(a) the usual Hekman’s selection bias model and the treatment effect model correcting for the Heckman’s selection bias.

(b) unconditional expectation and conditional expectation 

(c) truncation and censoring

(d) matching method based on individual characteristics and the propensity score matching method.

(e) panel data models and system of equations

(f) multiple regression and multivariate regression

(g) simultaneous regression and system of equations

(h) 2SLS and 3SLS

Q. 5  Consider the output below, for a regression model of wage on education and age.  
(a)  What do you mean by the censored observations (657 obs)?  How many observations were used at the second stage regression?

(b)  What is the first stage regression?  

(c)  What are the instrumental variables used in this Heckmit model?

(d)  Is the second stage regression equation identified?  Why or why not?

(e)  Is there evidence of selection bias?  Why or why not?  Be specific about your testing hypothesis and the test result.

(f)  What is Mills lambda?  How is it defined?
(g)  What does the parameter estimate of rho (0.67284) capture?  If it is significantly different from zero, what is the implication of it on the t-statistics?

. heckman wage educ age, select(d = married children educ age) twostep

Heckman selection model -- two-step estimates   Number of obs      =      2000

(regression model with sample selection)        Censored obs       =       657

                                                Uncensored obs     =      1343

                                                Wald chi2(4)       =    551.37

                                                Prob > chi2        =    0.0000

------------------------------------------------------------------------------

             |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

wage         |

   education |   .9825259   .0538821    18.23   0.000     .8769189    1.088133

         age |   .2118695   .0220511     9.61   0.000     .1686502    .2550888

       _cons |   .7340391   1.248331     0.59   0.557    -1.712645    3.180723

-------------+----------------------------------------------------------------

d            |

     married |   .4308575    .074208     5.81   0.000     .2854125    .5763025

    children |   .4473249   .0287417    15.56   0.000     .3909922    .5036576

   education |   .0583645   .0109742     5.32   0.000     .0368555    .0798735

         age |   .0347211   .0042293     8.21   0.000     .0264318    .0430105

       _cons |  -2.467365   .1925635   -12.81   0.000    -2.844782   -2.089948

-------------+----------------------------------------------------------------

mills        |

      lambda |   4.001615   .6065388     6.60   0.000     2.812821     5.19041

-------------+----------------------------------------------------------------

         rho |    0.67284

       sigma |  5.9473529

      lambda |  4.0016155   .6065388

------------------------------------------------------------------------------

Q.  6.  Refer to the following output.  The marginal effect in the Tobit model depends on regressors.  One argues additionally that the marginal effect of one regressor also depend on the coefficients of other variables.  Yes, this is true.  Specifically, find the marginal effect of age, for a person who is 25 years old and her rating_m is 4 and religion is 1.

. tobit  affairs age edu kids occupation rating_m religion sex yrs_marr, ll(0)

Note: ll(0) = lower imit censored at 0

Tobit estimates                                   Number of obs   =        601

                                                  Prob > chi2     =     0.0000

Log likelihood = -615.72393                       Pseudo R2       =     0.0600

------------------------------------------------------------------------------

     affairs |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

         age |  -.1052132   .0433914    -2.42   0.016    -.1904327   -.0199936

    rating_m |  -1.221538   .2227455    -5.48   0.000    -1.659004   -.7840715

    religion |  -.8874115   .2169151    -4.09   0.000    -1.313427   -.4613964

       _cons |   4.031049   2.091351     1.93   0.054    -.0763059    8.138405

-------------+----------------------------------------------------------------

         _se |   4.439686   .3036613           (Ancillary parameter)

------------------------------------------------------------------------------

  Obs. summary:        451  left-censored observations at affairs<=0

                       150     uncensored observations
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