
Economics 421/521 
Winter 2011 
Midterm  
 
 
Answer FIVE of the following questions (if you answer all six, the third highest score 
will be dropped): 
 
 
1. Explain the following terms: (a) unbiased, (b) consistent, (c) efficient, (d) AR(3) 
errors, (e) Durbin-Watson statistic (give the definition). 
 
 
 
2. (a) In the model , describe in detail how to test the 
hypothesis that 1. 
 
(b) Given the following estimated model (standard errors in parentheses): 
 

2.46 6.11 1.78   
          (0.94)    (2.80)        (1.47)  
 
N=40,  R2 = .43, RSS = 287.2  
 

And the regression for the White Test: 
 

4.2 1.24 .862 .743X 3.86X .065 ,   
                  (0.44)   (0.31)       (0.55)        (0.71)        (1.23) 

 
N=40,  R2 = .25, RSS = 127.2 

 
Test the hypothesis that the errors are homoskedastic (tables with critical values are 
attached to the exam) at the 5% level. 
 
(c) Explain two ways that heteroskedasticity can occur in a regression model.  
 
 
 
3. (a) What are the consequences of using OLS to estimate a model that has 
heteroskedastic errors? (b) Describe the Goldfeld-Quant test for heteroskedasticity.  
 



4. (a) Given the model , where , explain how 
to correct for heteroskedasticity when the variance is known. Show that the variance is a 
constant in the corrected model. (b) When the variance is unknown, why do we need to 
use a model to parameterize the variance in order to estimate and correct for 
heteroskedasticity? (c) Write down the three models of the variance we used in the LM 
test for heteroskedasticity, and briefly explain how they differ. 
 
 
 
5.  (a) What are the consequences of estimating the time-series model 

 using OLS? (b) Suppose that the errors in part (a) follow the process  
. How do the consequences change? (c) Given the model 

, where , explain how to transform the model so 
that the errors are no longer serially correlated (note that there is no lagged dependent 
variable on the right-hand side as in parts (a) and (b)). 
 
 
 
6. (a) For the model , where 
 …  give a step-by-step account of how to perform the Breusch-Godfrey test 
for higher order serial correlation.  (b) Explain why this test is better than the Durbin-
Watson test when there is higher order serial correlation. (c) Explain how serially 
correlated errors might arise in a regression model. 
 




