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REVIEW QUESTIONS FOR THIRD MIDTERM EXAM





III.A. Heteroskedasticity 





III.A.1  [Multiple choice] If the error term is heteroskedastic, then the least-squares coefficient estimator is


still consistent.


inconsistent, with an upward bias.


inconsistent, with a downward bias.


inconsistent, and may be biased upward or downward.





III.A.2  [Multiple choice] If the error term is heteroskedastic, then the usual formula for the standard error of the least-squares coefficient estimator is


still consistent.


inconsistent, with an upward bias.


inconsistent, with a downward bias.


inconsistent, and may be biased upward or downward.





III.A.3  [Multiple choice] Suppose the model  yi = (1 + (1 xi + (i  contains an error term whose variance is proportional to  xi-1/2 .  In other words,  Var((i) = ( xi-1/2 , where  (  is a factor of proportionality.  Applying least squares to which of the following models corrects for this form of heteroskedasticity?


yi xi1/4= (1 xi1/4 + (2 xi5/4 + (i*.


yi xi1/4= (1 + (2 xi5/4 + (i*.


yi xi1/2= (1 xi1/2 + (2 xi3/2 + (i*.


yi xi-1/4= (1 xi-1/4 + (2 xi3/4 + (i*.


yi xi-1/2= (1 xi-1/2 + (2 xi1/2 + (i*.





III.A.4  [Multiple choice] Under the null hypothesis of no heteroskedasticity, the Goldfeld-Quandt test statistic is close to


minus one.


zero.


one.


two.


four.





III.A.5  [Multiple choice] Suppose in the regression  y = (1 + (2 x + ( , it is suspected that the variance of  (  is related to some other variable  z.  The Breusch-Pagan test statistic (Koenker’s variant) is given by the sample size times the R2 statistic from what regression?


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���





III.A.6  Suppose we wish to test for heteroskedasticity in the regression equation  y = (1 + (2 x + (3 x2 + (  using White’s test.  Note that one regressor is the square of another here.  Recall that White’s test involves estimating an auxiliary regression equation.


What variable would be on the left side of this auxiliary regression?  That is, what would be the dependent variable?


What variables would be on the right side of this auxiliary regression?  That is, what would be the regressors?





III.A7.  The regression equation  y = (1 + (2 x + (  was estimated using 50 cross-sectional observations on states, by ordinary least squares.  To check for heteroskedasticity related to population, separate regressions were run for the 17 states with the lowest populations and the 17 states with the highest populations.  The sum of squared residuals for the low-population states was 270.  The sum of squared residuals for the high-population states was 90.


a.	Compute unbiased estimates of the variance of the error term in the two subsamples.


b.	Given these results, which subsample appears to lie closer to the true regression line:  the low-population-states or the high-population states?  Explain your answer.


c.	Test the null hypothesis of homoskedasticity, against the (one-sided) alternative hypothesis that high-population states have lower error variance, at 5% significance using a Goldfeld-Quandt test.  Give the value of the test statistic, the critical point, and your conclusion (accept or reject the null hypothesis of homoskedasticity).


d.	Regardless of your conclusion for part (c), suppose you believe that heteroskedasticity is indeed present and that the variance of the error term is inversely proportional to state population:  Var((i) = (/popi,  where  ( = an unknown constant and  popi = population of state  i,  in millions  Explain how you would transform the data to satisfy the classical assumptions.








III.B. Autocorrelation 





III.B.1  [Multiple choice] If the error term is autocorrelated, then the least-squares coefficient estimator is


still consistent.


inconsistent, with an upward bias.


inconsistent, with a downward bias.


inconsistent, and may be biased upward or downward.





III.B.2  [Multiple choice] If the error term is autocorrelated, then the usual formula for the standard error of the least-squares coefficient estimator is


still consistent.


inconsistent, usually with an upward bias.


inconsistent, usually with a downward bias.





III.B.3  [Multiple choice] An actuary uses annual premium income from the previous year as the independent variable and loss ratio in the current year as the dependent variable in a two-variable linear regression model.  Using 20 years of data, the actuary estimates the model slope coefficient with the ordinary least-squares estimator  �EMBED Equation.3���  and does not take into account that the error terms in the model follow an AR(1) model with first-order autocorrelation coefficient  ( > 0 .  Which statement is false?


The estimator is biased.


The estimator is consistent.


The estimator of the standard error of  �EMBED Equation.3���  is biased downward.


Use of the Cochrane-Orcutt procedure would have produced a consistent estimator of the model slope with variance probably smaller than the variance of  �EMBED Equation.3���.





III.B.4  [Multiple choice] Under the null hypothesis of no autocorrelation, the Durbin-Watson test statistic is close to


minus one.


zero.


one.


two.


four.





III.B.5  [Multiple choice] Suppose in the regression  y = (1 + (2 x + ( , it is suspected that  (  is serially correlated.  Durbin’s “alternative test” statistic) is given by a t-statistic from what regression?  (Here, n denotes the sample size.)


�EMBED Equation.3���.


�EMBED Equation.3���.


�EMBED Equation.3���.


�EMBED Equation.3���.


�EMBED Equation.3���.





III.B.6  [Multiple choice]  Which test for serial correlation is still valid when the regressors in the original equation include a lagged value of the dependent variable—e.g., yt = (1 + (2 xt + (3 yt-1 + (  ?


The Durbin-Watson test.


Durbin’s “alternative test,” based on an auxiliary regression.


both of the above.


none of the above.





III.B.7  The regression equation  y = (1 + (2 x + (  was estimated using 30 time-series observations.  To check for serial correlation, a Durbin-Watson statistic was computed.  The value of the Durbin-Watson statistic turned out to be 0.8 .


a.	Test the null hypothesis of no serial correlation against the alternative hypothesis of positive serial correlation at 5% significance.  Give the value of the test statistic, the critical point, and your conclusion (accept or reject the null hypothesis of no serial correlation).  [Caution:  “k” in this table means the number of regressors excluding the constant term.]


b.	Compute an estimate of  (  (“rho”), the serial correlation parameter, based on the Durbin-Watson statistic.


c.	Regardless of your conclusion for part (a), suppose you believe that serial correlation is indeed present.  Give formulas showing how you would transform the data to satisfy the classical assumptions.








III.C. Error term correlated with regressors 





III.C.1  [Multiple choice] Which of the following issues does not cause ordinary least squares estimates to be biased and inconsistent?


The dependent (y) variable is measured with error.


A regressor (x) variable is measured with error.


A regressor, which happens to be correlated with the included regressors, is omitted from the equation.


The wrong variable is used as the dependent variable.


The dependent variable and a regressor are jointly determined, like price and quantity in a supply-and-demand system.





III.C.2  [Multiple choice] Let  �EMBED Equation.3���  denote the least-squares estimator and  �EMBED Equation.3���  denote the two-stage least-squares estimator.   The Hausman test exploits the fact that, under the null hypothesis that Cov(xi,(i)=0, the asymptotic variance of  �EMBED Equation.3���  is given by


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���


�EMBED Equation.3���





III.C.3  [Multiple choice] When a regressor is measured with error, the least-squares estimator of its coefficient is


still consistent.


inconsistent and biased toward zero (that is, the estimator’s probability limit is closer to zero than the true value of the coefficient).


inconsistent and biased away from zero (that is, the estimator’s probability limit is farther from zero than the true value of the coefficient).


inconsistent and biased upward (that is, the estimator’s probability limit is greater than the true value of the coefficient).


inconsistent and biased downward (that is, the estimator’s probability limit is less than the true value of the coefficient).





III.C.4  [Two-stage least squares]  Suppose we wish to estimate the effect of back braces on back injuries, using data on workplaces (such as stores, factories, or warehouses).  We use the regression equation�  yi = (1 + (2 xi + (i , where  xi  denotes the percent of workers at workplace  i  that wear back braces,  yi  denotes the percent of workers at the same workplace that suffer back injuries.  We presume (2 < 0, that is, back braces reduce injuries.  Of course, other variables (such as type of workplace, organization of work, availability of machines for lifting, etc.) influence the frequency of back injuries, but we do not observe these variables, so they are included in the error term  (i.  But we fear that these other variables also influence the percent of workers who use back braces, so that  xi  is positively correlated with (i.  


a.	Consider the diagram below when our fear is correct.  Sketch and label the true line, the typical pattern of observations, and the line estimated by ordinary least squares.


�


�








�


�


b.	If our fear is correct, will the ordinary least-squares estimate of  (2  be unbiased, biased up (toward zero), or biased down (too negative)? 


c.	Suppose we have available another variable  zi  which equals one if local law requires use of back braces, and equals zero if it does not.  (Our data cover workplaces in several states, so there is substantial variation in  zi  in our sample.)  Now  zi  is correlated with the use of back braces  (xi)  but it does not directly affect injuries so it is uncorrelated with the error term  ((i).  Explain how to obtain an asymptotically unbiased and consistent estimate of  (2.  What equation would be estimated in the first stage?  What equation would be estimated in the second stage?





III.C.5  [Correlation of error term with regressor]  A researcher wants to estimate the demand for electricity using annual data.  The researcher is unsure whether to write the equation with (i) quantity as the dependent variable or (ii) price as the dependent variable:





�EMBED Equation.3���


Here, ( and ( are error terms.


a.	Show that the two specifications are algebraically equivalent by finding formulas for the three (s in terms of the three (s .


b.	The researcher argues that the supply curve is perfectly elastic in the short run, because electricity prices cannot be changed without approval from regulatory authorities (see figure 1) and therefore the demand equation can be estimated by ordinary least squares.  If this researcher is correct, which specification--(i) or (ii)--can be estimated consistently by ordinary least squares in this situation and which specification cannot?  Justify your answer.
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Another researcher argues that the supply curve is not perfectly elastic, but in fact is upward-sloping because regulatory authorities respond quickly to requests for price changes (see figure 2).


c.	If this researcher is correct, can either specification (i) or (ii) be estimated consistently by ordinary least squares in this case?  Why or why not?


d.	Propose another method for estimating the demand for electricity that is still valid when the supply curve is not perfectly elastic.  Assume your are given all the data given in the equations above, plus  pfuel , a price index for fuel used to generate electricity.





III.C.6  [Hausman test]  An equation was estimated on a large data set using ordinary least squares, with the following results.  (Standard errors are given in parentheses.)


y�
=�
4.5�
+�
0.7�
x�
�
�
�
(0.15)�
�
(0.3)�
�
�
The same equation was estimated on the same data set using two-stage least-squares, with the following results.


y�
=�
3.7�
+�
2.1�
x�
�
�
�
(0.21)�
�
(0.5)�
�
�
Test the joint null hypothesis that the error term is correlated with the regressor x at 5% significance using a Hausman test.  Give the value of the test statistic, its degrees of freedom, the critical point or points, and your conclusion.














[end of review questions]
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