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a) (1)     𝑝𝑟𝑖𝑐𝑒 = 𝛽01 + 𝛽11𝑚𝑖𝑙𝑒𝑎𝑔𝑒 + 𝜖𝑖 
 

 (1) 
VARIABLES price 
  
mileage -162.4*** 
 (20.37) 
Constant 28,384*** 
 (1,072) 
  
Observations 20 
R-squared 0.779 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
 (2)          𝑝𝑟𝑖𝑐𝑒 = 𝛽02 + 𝛽12𝑚𝑖𝑙𝑒𝑎𝑔𝑒 + 𝛽22𝑦𝑒𝑎𝑟𝑠 + 𝜖𝑖 
 

 (1) 
VARIABLES price 
  
mileage -70.13** 
 (32.55) 
years -1,189*** 
 (362.4) 
Constant 27,887*** 
 (876.6) 
  
Observations 20 
R-squared 0.865 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
b) �̂�11 means that, holding all else constant, every 1,000 miles on a car is associated with a 

drop in the price of the car by $162.40. �̂�12 means that, holding all else constant, every 
1,000 miles on a car is associated with a drop in the price of the car by $70.13. �̂�22 means 
that, holding all else constant, a one-year increase in a car model’s age is associated with 
a drop in price by $1,189. All of these coefficients suggest that their associated variables 
have a negative relationship with price. 

c) mileage is expressed in thousands of miles because doing so scales the coefficient and 
allows for it to be interpreted easier. Without this scaling, �̂�12 would be -0.07, which is 
close to zero. One might erroneously conclude that mileage has no meaningful impact on 
the price of a car when interpreting this coefficient. While it is true that one additional 
mile has very little impact on the price of a car, one-thousand miles can certainly be 



expected to have an impact on the price of a car, and used vehicles do vary greatly in 
their mileages, in thousands. Thus it’s more meaningful to interpret the coefficient when 
the variable is denoted in thousands of miles. 

d) When the p-value of a statistic (which represents the probability of drawing a sample 
statistic of that value or higher given the null hypothesis’ population mean and standard 
deviation), is less than the level of significance (as a decimal; i.e., a 5% level of 
significance is 0.05), then the null hypothesis can be rejected at that level. According to 
STATA’s output (i.e., looking at the asterisks), all slop coefficients have p-values that are 
less than 0.1 and 0.05, making the difference between the values of the slope coefficients 
and zero statistically significant at the 10% and 5% levels. At the 1% level, the difference 
between the values of the slope coefficients and zero is statistically significant except for 
�̂�12. 

e) �̂�11 is different from �̂�12because another variable, years, was added to the regression. 
Adding another variable changes the coefficients of the variables that were in the 
regression previously. I expected these variables to be different (there was likely omitted 
variable bias in the first regression; the age of a used car is generally not going to be 
independent of its mileage). 

f) 𝑝𝑟𝚤𝑐𝑒� = �̂�02 + �̂�12𝑚𝑖𝑙𝑒𝑎𝑔𝑒 + �̂�22𝑦𝑒𝑎𝑟𝑠 → 𝑝𝑟𝚤𝑐𝑒� = 27,887 − 70.13(57) − 1,189(4) = $19,133.59 
g) 𝑝𝑟𝚤𝑐𝑒� = �̂�02 + �̂�12𝑚𝑖𝑙𝑒𝑎𝑔𝑒 + �̂�22𝑦𝑒𝑎𝑟𝑠 → 𝑝𝑟𝚤𝑐𝑒� = 27,887 − 70.13(270) − 1,189(20) = −$14,828.10 

This price makes no sense because it’s negative. The reason for the nonsensical result 
could be because there is no car in the sample with a combination of mileage and age like 
this one (in other words, no car in the sample is that old and has that many miles). 

h) To answer this question, I assume that the period of time over which the car is driven is 
negligible, so the years variable does not change. In the first case, I anticipate the price 
of the car to drop by about $7 (�̂�12∆𝑚𝑖𝑙𝑒𝑎𝑔𝑒 = −70.13(. 1) = −7.01). In the second case, I 
anticipate the price of the car to drop by about $175 
(�̂�12∆𝑚𝑖𝑙𝑒𝑎𝑔𝑒 = −70.13(2.5) = −175.325). 

i) One variable I would like to include in this regression is a variable to represent the safety 
of the vehicle. A vehicle with more safety features could have a higher price than a 
vehicle with fewer safety features. Interpreting the coefficients of the variables would 
depend on the variable’s nature; I would likely use the National Highway Traffic Safety 
Administration’s (NHTSA) vehicle safety ratings, which I believe gives five-star, four-
star, three-star (and so on) ratings to vehicles based on their tests (I cannot confirm this 
because the Department of Justice’s website is down, due to the government shutdown). 
These ratings, in theory, could vary across model years. If the variable is in a rating 
system, I would likely want to use dummy variables to represent the possible ratings, and 
the coefficient would represent the change in price given a certain safety rating (all else 
held constant). I do believe that such a variable is feasible. 
 
Another variable I would like to include in this regression is a variable to represent the 
aesthetic appeal of a vehicle. Vehicles that “look better” than others could possibly 
demand a higher price, and this variable’s coefficient would be interpreted as the change 
in price associated with a change in the car’s aesthetic appeal. While it may be possible to 
capture some of this affect with dummy variables for color (consumers might have color 



preference), or a survey of consumers that asks them to rate the vehicles’ aesthetic 
appeal, completely capturing the effect of this variable would be difficult, if not 
impossible. 


