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Lecture 3

Additional Single-equation Topics

Read:
Wooldridge
Ch. 6

             Green

Ch. 7

Generated Regressors
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q is unobserved.  Thus we estimate q with 
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 is a generated regressor.


point
i)  The estimator 
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ii)  But the standard errors of 
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usual t-tests are invalid.  (also F-test, LR, Wald & LM tests are 







    
invalid)




…Pagan (1984)


When does the problem occur?


i)  Barro’s unexpected monetary shocks




Inflation = 
…
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where 
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 is the residual from the money function










(demand)
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  (unexpected residuals)



ii)  Rational expectation models
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where E(q) is estimated as
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and E(q) is replaced with 
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iii)  Richard’s model … state-level data
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question:  How can we measure “public opinion on drug” of each 





     of 50 states if it is not observable?  Thus, he estimated:
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using an individual survey data, and constructed a state-




level variable for this.
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point:
u and 
[image: image23.wmf]1
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 (also 
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 are correlated.


iv)  Testing for endogeneity (Lecture 2)



v)  Selection Bias Model, Treatment effect models.




[image: image25.wmf]i

i

i

u

dD

x

y

+

+

=

b






where  
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    if treated (treated)

0 if not treated (control)

Due to selection bias, 
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 is endogenous.  
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We estimate a probit model
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and add 
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 Standard errors of the estimated parameters should be corrected 

      by taking into account of 
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Solution:  Murphy and Topel (1985) correction



     … Greene, p. 184, Wooldridge, p. 140




(1)  
[image: image37.wmf]u

z

x

h

y

+

=

)

,

;

,

(

a

b




(2)  
[image: image38.wmf]e

a

+

=

)

,

(

w

f

z





eg)  
[image: image39.wmf])

1

(

)

,

(

,

2

1

2

1

¢

¢

=

+

+

=

L

b

b

b

b

b

u

z

x

y







[image: image40.wmf]e

a

+

=

W

z




        
[image: image41.wmf])

2

(

¢

L



Let
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then, the corrected variance of 
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 from (1) is given as:
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where 
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 is the matrix of regressors in (1) estimated at the true parameter 




under 
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eg)  linear model (previous page)
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Note:
Additional examples:
Heckwit (Heckman’s selection models)






(Green, p. 385)






Alternative (Stata journal by Hardin)

Testing Functional Form
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“RESET” test



Regress 
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Test:  
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Note:
RESET test is often used as a specification test.  (which is a good test for that purpose)

Testing for Heteroskedasticity


Heteroskedasticity is not a big issue.  
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(
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 is still consistent; 
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Using HC std. error is commonly used.



(or HAC along with autocorrelation)


After transforming relevant variables in terms of “per-capita”.

If you’re still interested in testing for heteroskedasticity, use Breusch-Pagan (1979) LM test (White’s Test)
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where
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 EMBED Equation.3  [image: image71.wmf]
Wooldridge
Other Sampling Schemes
(1) Pooling Data:  
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… independent, but not identically distributed.



not  
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      ok  not ok


; survey data of different individuals at different time periods (over time)


; not to be confused with panel data (same cross-sections over time)



eg1)
Political survey (CNN survey on who you would vote for)





random survey, every month



eg 2)
Effects of job-training

Each year, different groups of people participate in the job-training program.

Note:
If we can trace the same individuals over time, it’s a panel 

data set.




Note:
Treated group:  attended





Control group:  not attended

we wish to see the impact on the wage level
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This is a treatment effect model; pooling or panel.


 - DID (difference-in-difference) estimator:

	
	Treated
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This can be obtained by using dummy variables
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One way add other control variables
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     = DID estimator



[image: image84.wmf]Þ

 Both group-specific effects and time-specific effects



(treated/control)

(t = 2 vs. t = 1)


      are controlled for.

Eg)  Wooldridge p. 131.  “The cap on earnings increased.”






(July, 1980 in Kentucky)
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points:
i)  Unobservables in group-specific effects are differenced away.
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ii)  Unobservables in time-specific effects are differenced away.
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      After
      Before
… This is the same idea of the FD [first difference] method for panel data 

      models.


Note:  “Paired” samples can be applied.


(2)  Geographically stratified samples
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The data are observed over different strata (day different states) :




i = individual, s = strata
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Thus, when 
[image: image101.wmf]iS

x

 and 
[image: image102.wmf]S

z

 are used,




[image: image103.wmf]iS

S

iS

q

u

r

+

=





then 
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         … like omitted variables (unobserved)



Solution:  Include stratum dummies





[image: image105.wmf]iS

iS

S

iS

e

x

y

+

+

=

b

a


Note:
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, strata-specific variables (same for same data), should be omitted.  That is, 
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 is included in the strata fixed effects (FE).

Note:
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 implies that we include N – 1 dummy variables (for N strata).
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N – 1 dummies







        This is denoted as 
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Note:
We may have three dimensional data
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(3)  Spatial Dependence
When data are collected at the county or state levels, outcomes from adjacent counties or states can be correlated.


Luc Auselin (1988) wrote a book.

This is an important, but difficult problem.  Some (limited) solutions are suggested.


(4)  Cluster Samples



Cross-section units are correlated, but each cluster consists of a few units.




eg)  Siblings data in a large sample of families.



Note:
Matched pairs sample is a special part of a cluster sample.



Solution:  Include cluster dummies:
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Within-cluster correlation, but independent over different clusters.



Note:  This amounts to using demeaned data.
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…nonlinear function but


    can include a linear


    function





Net effect = 30 – 10


	     = 20
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Meyer et. al.


(1995, AER)
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