ECO671, Spring 2008 , Second homework assignment.

Prof. Bill Even

The assignment is due in class on Tuesday 2/19 (20 point penalty per day late).  Insert all your answers in this Word document, leaving the original questions in place.    Be sure to provide both the stata code and the relevant results in your answers.  
1.   (25 points)  A data set named Mroz.dta is included in g:\eco\evenwe\eco671.   A description of the variables contained in the data set is contained in the file Mroz_descr.txt.   

a.  Estimate a log(wage) equation as a function of the person’s age, years of education, experience, and experience2 using OLS.   

b.  Re-estimate a log(wage) equation with the same controls, except allow for education to be an endogenous variable by using IVREG2 (you’ll have to download IVREG2 – go to help, search net resources, search for IVREG2, and then install it;  if you’re using version 8 of stata, download ivreg28).    Use mother’s education and father’s education as instruments for a person’s own education.  

c.  Based on how the coefficients change from the OLS to the IVREG2 results, what can you conclude about the nature of the endogeneity problem?   Explain.  
d.   IVREG2 automatically generates a Cragg-Donald statistic of “weak identification”.    

i.  Demonstrate that this test statistic is simply the f-statistic for a test of the null hypothesis that the excluded exogenous variables are statistically significant in the first stage regression.   (Note:  Be sure that you’re using the same observations for the 2SLS process as you are using to generate the test statistic in the first stage regression.   You might find it useful to generate a variable such as “gen x=e(sample)” after running ivreg2 to generate an indicator for observations that are in the 2sls regression sample.)
ii.  What conclusion can be drawn from the resulting test statistic for this particular empirical problem.  

e.  IVREG2 automatically generates a Sargan statistic.   Read about the Sargan statistic in the IVREG2 help under the section titled “testing overidentifying restrictions”.   State precisely what hypothesis the Sargan statistic is testing and provide a brief description of what the results imply for this empirical problem.  

f.  Use the OLS and IVREG2 estimates to calculate a Hausman test of the hypothesis that education is exogenous.   (See help on Hausman in stata).   Interpret the results.   

2.  (25 points)   I extracted a sub-sample of data from the 1983 Survey of Consumer Finances.  For this problem, you will use a probit model to examine the determinants of whether a household was denied credit (i.e. applied for a loan and then turned down).  The stata data set  (g:\eco\evenwe\eco671\scf671.dta) contains the  following variables:

Variable    
 N          Mean 

Description

MARRIED  
1772
0.7928894
(dummy that equals 1 if married)

CDTDENY   
1772 
0.1297968    
(dummy that equals 1 if denied credit in the past few years)

INCOME    
1772    18749.12 

(dollar value of annual household income)

AGE       
1772    38.7454853 
(age of respondent)

HSDROP    
1772     0.1348758 
(dummy that equals 1 if education less than 12 years)

HSGRAD    
1772     0.5801354 
(dummy that equals 1 if a high school graduate, but not a 






college graduate)

CLGRAD    
1772     0.2849887 
(dummy that equals 1 if a college graduate)

WHITE     
1772     0.8803612 
(dummy that equals 1 if race is white)

MALE      
1772     0.5428894 
(dummy that equals 1 if male)

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

a.  Estimate a probit model of cdtdeny as a function of income, age, education, race, marital status, and sex (see stata commands probit and dprobit).   From the estimates you obtain, report the marginal probability effect of an additional $1000 of income on the probability that a person is denied credit.   [Probit yields coefficients; dprobit yields marginal probability effects.]

b.  Recall that in Stata you can import coefficient estimates into a row vector  (e.g. “beta”) after estimation of a model by typing:

matrix beta=get(_b) 

If you want a particular coefficient out of beta (e.g. the income coefficient) you would follow the above statement by:

matrix betainc=beta[1,"income"]

This command extracts the first row and “income” column from the beta vector.

With the above tools in hand, use the probit model estimates to calculate the predicted probability that a single white female who is 40 years old with $50,000 of income and a high school degree would be denied credit.  The norm(.)   function will be useful here since it evaluates the standard normal cdf.   
c.  Compute the probability of credit denial for the same woman in (b) except give her a college degree.   Compare the change in the probability here to the results from dprobit and explain why the results might differ.

d.  Test the null hypothesis that the probit coefficients for whites and nonwhites are identical.
  Interpret your results.
e.  Suppose you are interested in knowing how much higher or lower credit denials would be if nonwhites were "treated like" whites in credit decisions.   Estimate probit models for the white and nonwhite samples separately and use the results to address this issue.   Interpret your findings.  
[Hint:  the predict command can be used to generate predicted probabilities for everyone in a sample, even if the regression was estimated using only a subsample of the data.  For example;

probit y x if white==1

predict phat

will generate predictions for everyone in the sample, not just whites]
f. Repeat step (a) using a logit  (see logit in stata) and a linear probability model.   Compare the results of the three models by filling out the table below.     Use stata to generate the necessary information to complete the table below.  
	 
	Probit
	Logit
	Linear probability model

	Effect of $1000 of additional income on probability of cdtdeny
	 
	 
	 

	Average of predicted probabilities for sample
	 
	 
	 

	Predicted probability of cdtdeny for person described in (b).
	 
	 
	 

	Test statistic for  null hypothesis that coefficients are identical for whites and blacks (provide test statistic and p-value for rejection.)
	
	
	


3.  (25 points) Suppose that you are interested in the effect of  gender on the probability of attending college upon graduation from high school.  You have a sample of 100 male and 100 female graduates.  Suppose that 60 males and 70 females go to college. Define the probability of attending college as follows:


Prob(colli=1|femalei) = (femalei)
where colli=1 is a dummy indicating college attendance; femalei=1 indicates the person is a female; and  is the standard normal cumulative density function.
a.  Write out the log-likelihood function for the above problem.

b.  Show that the maximum likelihood estimators of and  satisfy the following conditions:
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That is, show that the maximum likelihood estimators guarantee that the predicted probabilities each pass through the two sub-sample means. 

c.  What are the maximum likelihood estimates of and .  Explain how you derived your answers.

d.  Perform a likelihood ratio test of the null hypothesis that the probability of attending  college is identical for men and women.   Can you reject the null at the .05 level of significance?  Explain.

4.  (25 points) Use data from the March 2006 CPS to analyze the determinants of a person’s marital status.
   Divide marital status into three categories:  Married (married, Married, civilian spouse present. Married, Armed Forces spouse present, Married, Spouse absent (excluding separated); divorced (divorced or separated), and never married.   Drop widowed people from the sample.    For control variables, include age, education, race (black/white/other), and sex.   Restrict your sample so that observations with missing data on any of the relevant variables are deleted.

a. Estimate a multinomial logit model of marital status as a function of the control variables described above.

b. Using the predict option, estimate the average probability of being divorced in the sample.   Compare this to the actual fraction of people who are divorced in the sample.

c. Based on the estimated model, estimate the probability of being divorced for a 40 year old white woman with a high school degree.    

d. For the person described in (c), estimate the probability of being never married.  

e. Test the hypothesis that race has no significant effect on marital status.   Describe the test statistic and the resulting conclusion.
f. Test the null hypothesis that education has no effect on marital status.   Interpret the results.

g. Using the mfx command in Stata, provide an estimate of the effect of race on the probability that a 40 year old female with a high school degree is (i) married; (ii) never married; (iii) divorced.
�See lrtest in stata to perform a likelihood ratio test.


�The March CPS data and codebook is available in  g:\eco\evenwe\marchcpsxtract.   
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