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Problem Set 02 
 

 
Problem 1 
 

You are given some estimation results below (t=1980-2012). Please carry out all the tests just 

by interpreting their probability values given in brackets [.]. Take  as 0.05 for all the tests. 

Note that LM(BP) test is the Breusch-Pagan-Godfrey test of heteroscedasticity, LM(White) is 

the White test of heteroscedasticity. 

You are also given that:  

* /t t tY Y X  

* 1 /t tX X  

 

The regression results are as follows: 

 

(Model 1) 
(19.5) (329.5)
[0.00] [0.00]

ˆ 16.23 0.59 t tY X        (OLS) 

R2=0.99   LM(BP)= 6.18 [0.02]  LM(White)= 6.12 [0.04]  

 

(Model 2) * *

(23.6) (52.6)
[0.00] [0.00]

ˆ 0.77 9.19 t tY X        (GLS) 

R2=0.99   LM(BP)= 0.01 [0.95]  LM(White)= 0.17 [0.92]  

 

(Model 3) 
(14.4) (342.7) (2.20)
[0.00] [0.00] [0.03]

ˆ 14.76 0.59 1.57  t t tY X Z       (OLS) 

R2=0.99   LM(BP)= 6.16 [0.14]  LM(White)= 8.08 [0.15]  

 

 



2 
 

a) Carry out the heteroscedasticity tests at 0.05 level of significance. Complete the table 

below by writing one of these: Yes HC, No HC: 

 

 BP test White Test 
Model 1   
Model 2   
Model 3   

“Yes HC” means “There is Heteroscedasticity”,  “No HC” means “There is no heteroscedasticity”,  
 

b) Which form of heteroscedasticity is assumed in Model 2? In other words, what is A in 

 2 2.t A ? Show why. 

c) Choose one the option in the table below:  

 

I think the best decision is to: Check one!
use Model 1  
use Model 1 with heteroscedasticity consistent standard errors  
use Model 2   
use Model 2 with heteroscedasticity consistent standard errors  
use Model 3  
use Model 3 with heteroscedasticity consistent standard errors  
 

and briefly explain your reasoning: 

 

Since:  
 
 
 
 

 

d) Choose one statement by checking (X): 

 

I think:  
(    ) There is no any heteroscedasticity problem in Model 1. 
(    ) There is a pure heteroscedasticity problem in Model 1. 
(    ) There is an impure heteroscedasticity problem in Model 1. 
 

 

 

 

 

 



3 
 

Problem 2 
 

Consider the following models estimated using annual data from 1910 to 2009.  

 LM[AR(1)] is the LM test for AR(1) type autocorrelation, WHITE is the White test for heteroscedastıcity, 
LRCOMFAC is the LR test for the validity of common factor restriction(s). The values within parenthesis (.) 
are t values based on OLS standard errors and the values given in the curly braces {.} are t values based on 
HAC (heteroscedasticity and autocorrelation consistent) standard errors. The values given in brackets [.] are 
the corresponding probability (prob.) values of the related statistical tests. 

 

Model (1) 
(25.75) (25.12) ( 5.12)
{17.54} {16.89} { 3.24}

ln 10.22 1.19 ln 0.52 lnt t tZ Y X



      

 
R2 = 0.9852, SSR = 338.3, LM[AR(1)]= 0.42 [0.000], WHITE = 9.90 [0.080] 

 

Model (2) 
1 1 1

(3.24) (9.92) ( 6.17) ( 4.12) (3.12) (12.31)
{3.56} {6.80} { 4.36} { 4.37} {3.06} {13.55}

ln 2.30 1.11ln 0.85 ln 0.45 ln 0.35ln 0.78lnt t t t t tZ Y Y X X Z   
 

       

  
R2 = 0.9946, SSR = 124.9, LM[AR(1)]= 2.64 [0.11], WHITE = 25.4 [0.21] 

 

Model (3) 
1

(7.83) (7.75) ( 4.31) (8.77)
{7.92} {7.38} { 3.93} {8.67}

ln 5.18 0.59ln 0.33ln 0.54lnt t t tZ Y X Z 


       

 
R2 = 0.9917, SSR = 183.1, LM[AR(1)]= 1.490 [0.002], WHITE = 7.22 [0.614]  

 

Model (4) 
1 1

(3.64) (9.63) ( 5.54) ( 2.57) (11.41)
{3.95} {7.11} { 4.69} { 2.86} {12.53}

ln 2.67 1.12ln 0.79 ln 0.19 ln 0.75lnt t t t tZ Y Y X Z  
 

       

  
R2 = 0.9937, SSR = 138.0, LM[AR(1)]= 1.822 [0.122], WHITE = 19.3 [0.053] 

 

(a) Compare Model (1), Model (2), Model (3) and Model (4). Which model do you prefer? 

(b) Consider the following equation estimated by the EGLS method (Cochrane-Orcutt 

iterative procedure) under the maintained AR(1) hypothesis. 

Model (5) 
(9.11) (21.78) ( 4.37)

ln 10.56 1.15 ln 0.44 lnt t tZ Y X


      

 
R2 = 0.9941, SSR = 125.2, LM[AR(1)]= 2.993 [0.322], WHITE = 2.57 [0.06], LRCOMFAC = 2.15 [0.036] 
 
 

i. Test the validity of COMFAC restrictions and interpret: What accounts for the 

autocorrelation in Model (1)? Hint: Use pure and impure autocorrelation terms in 

your answer. 

ii. Would you prefer the results given by the AR(1) adjusted estimates in Model (5) 

or the model you have chosen in (a)? Why? 


