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Question #1 

Do problem #9 in chapter 8 on page 275-276 
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Solution #1 

 (a) Coefficient: β  β  β  β  β  

 Hypothesized sign:   +   –   +   +   + 

 t-value: 0.801 –1.199 0.514 –1.491 1.937 

 tC = 1.725 at the 5% level, so only β  is significantly different from zero in the expected 

direction. 

(b) The obviously low t-scores could be caused by irrelevant variables, by omitted variables 

biasing the estimated coefficients toward zero, or by severe imperfect multicollinearity. 

(c) The high simple correlation coefficient between Y and C indicates that the two are 

virtually identical (redundant), which makes sense theoretically. The simple correlation 

coefficient between the two price variables is not as high, but mild multicollinearity exists 

nonetheless. 

(d) Yt and Ct both serve as measures of the aggregate buying power of the economy, so they are 

redundant, and one should be dropped. It doesn’t matter statistically which one is 

dropped, but Yt seems analytically more valid than Ct, so we’d drop C. Dropping one of 

the price variables would be a mistake, since they have opposite expected signs. While 

forming a relative price variable is an option, the low level of multicollinearity, the 

reasonable coefficients, and the possibility that Ct is also multicollinear with prices (so 

dropping it will improve things) all argue for making just one change. 
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Question #2 

Do problem #13 in chapter 9 on page 340-341 
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Solution #2 

 (a) This is a cross-sectional dataset and we normally wouldn’t expect autocorrelation, but 

we’ll test anyway since that’s what the question calls for. DL for a 5% one-sided, K = 3, 

test is approximately 1.61, substantially higher than the DW of 0.50. (Sample sizes in 

Table B-4 only go up to 100, but the critical values at those sample sizes turn out to be 

reasonable estimates of those at 200.) As a result, we can reject the null hypothesis of no 

positive serial correlation, which in this case seems like evidence of impure serial 

correlation caused by an omitted variable or an incorrect functional form. 

(b) Coefficient: β  β  β  

 Hypothesized sign: + + –? 

 t-value: 3.5 7.0 –2.5 

 tC = 1.645 reject reject reject 

(5% one-sided with infinite d.f.) 

 We certainly have impure serial correlation. In addition, some students will conclude that 

F has a coefficient that is significant in the unexpected direction. (As it turns out, the 

negative coefficient could have been anticipated because the dependent variable is in 

percentage terms but F is in aggregate terms. We’d guess that the more food a pig eats, 

the bigger it is, meaning that its chances of growing at a high rate are low, thus the 

negative sign.) 

(c) The coefficient of D is significant in the expected direction, but given the problems with 

this equation, we’d be hesitant to conclude much of anything just yet. 

(d) In this case, the accidental ordering was a lucky stroke (not a mistake), because it allowed 

us to realize that younger pigs will gain weight at a higher rate than their older 

counterparts. If the data are ordered by age, positive residuals will be clustered at one end 

of the dataset, while negative ones will be clustered at the other end, giving the 

appearance of serial correlation. 
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Question #3 

Do problem #9 in chapter 10 on page 379-380 
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Solution #3 

 (a) Multicollinearity and heteroskedasticity (but not positive serial correlation) appear to 

exist. We’d tackle the multicollinearity first. Since the heteroskedasticity could be 

impure, you should get the best specification you can before worrying about correcting 

for heteroskedasticity. 

(b) For all intents and purposes, the two equations are identical. Given that, and given the 

reasonably strong t-score of STU, we’d stick with Equation 10.22. Note that the ratio of 

the FAC/STU coefficients is far more than 10/1 in Equation 10.22. This means that 

Equation 10.22 overemphasizes the importance of faculty compared to Equation 10.23. 

(On second thought, what’s wrong with overemphasizing the importance of faculty?) 

(c) Both methods show evidence of heteroskedasticity. For instance, if TOT = Z, the Park 

test  

t = 4.85 > 2.67, the critical t-value for a two-sided, 1% test with 57 degrees of freedom 

(interpolating). 

(d) There are many possible answers to this question, including HC standard errors, but the 

interesting possibility might be to reformulate the equation, using SAT and STU/FAC 

(the student/faculty ratio) as proxies for quality: 

�
= + −  

 (0.00007) (0.0013) 

 t = 1.59 −3.44 

  = N  .19 = DW 60 = 2.11 

 

 


