
Economics 113  - Spring 2008           Professor Spearot  
Introduction to Econometrics  
Name ________________________ 
 

Midterm Exam (120 points)  
The exam is closed book and closed notes. You may use your calculators but please show your work step by 

step.  No graphing calculators or cell phones.  You must show your work to receive full credit 
 

Problem 1   (40 Points) 
Professor Spearot is prone to typos.  In any given lecture the probability of a typo is independent of other 
lectures.  Precisely, Pr(Typo)=0.7.  Let the random variable X be the number of typos over three classes. 
 

a. Please solve for and diagram the probability distribution of X.  (10 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



b. What is the expected value of X?  (5 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(Harder question – diagrams help) 
 
Momentum matters when teaching.  For example, suppose that the probability of a typo in the first class is 
still 0.7.  However, if Professor Spearot is typo-free during the first class, the probability of a typo in each 
remaining class is 0.3.  If the first class contains a typo, then the probability of another in each remaining 
class is 0.8. 
 
c. Given that Professor Spearot had no typos in his first lecture, what is the probability of having one typo 

over the next two lectures?  (10 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



d. Suppose that event A is the probability that Professor Spearot has a typo in his first OR third lectures. 
What is the probability of this event?  (15 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



Problem 2   (30 Points) 
The average number of beers consumed per week for UCSC graduate students is characterized by a normal 
distribution with mean 5.5 and standard deviation 2. 
 

a. Is the normal distribution a good way to characterize this particular random variable?  Explain BRIEFLY 
why or why not.  (5 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. What is the probability that a randomly selected UCSC graduate student drinks between 4 and 7 beers 
per week?  (10 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



In contrast, the average number of beers consumed per week by Wisconsin graduate students is characterized 
by a normal distribution with mean 20 and standard deviation 5. 

 
c. Suppose that a randomly selected Wisconsin graduate student drinks 10 beers per week.  What is the 

probability that a randomly selected UCSC graduate student drinks the same number of beers in a given 
week?  (5 points) 

 
 
 
 
 
 
 
 

 
d. Suppose that event A is when the randomly selected UCSC student drinks between 2 and 6 beers per 

week AND the randomly selected Wisconsin student drinks between 25 and 15 beers per week.  
Calculate the probability of event A.  (10 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 3   (50 Points) 
TA Bob Baden was once a boxer.  Some have even called him “the greatest of all time”.  Though he has taken an 
interest in econometrics this quarter, he is now contemplating a comeback.   
 
In an effort to maximize his earnings, he wishes to first establish the relationship between “Earnings” and 
“Rounds” using the following equation: 
 

uRoundsEarnings ++= 10 ββ  
 

Over his illustrious career, he collected data on the Rounds boxed, “Rounds”, and his TV receipts, “Earnings”. 
 

Rounds Earnings 
(millions) 

7 $40 
9 $50 
2 $30 

 
a. Compute the mean of Rounds and Earnings (5 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. Compute the variance of Rounds and Earnings. (5 points) 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



c. Compute the covariance of Rounds and Earnings. (5 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d. Please compute 0β̂  and 1β̂  (5 points)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
e. If assumptions 1-4 hold, how much money does Bob make if he boxes a two round fight? (5 points) 

 
 
 
 
 
 
 
 
 
 
 



f. If assumptions 1-4 hold, how much more money does Bob make if he boxes two more rounds?  (5 points) 
 
 
 
 
 
 
 
 

g. Compute and interpret the R-Squared.  (5 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
h. Suppose Bob forgot to include a measure of opponent quality, quality, in his analysis.  Since Bob is “the 

greatest of all time”, fighting a higher quality opponent tends to result in more rounds boxed.  However, 
fighting a higher quality opponent tends to increase the TV payout to Bob.  In what direction is the bias?  
Will this strengthen or weaken the result in d?  (5 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
i.  Suppose that Bob decided to include eyecolor as an independent variable.  It has no relationship with 

any variable mentioned thus far.  Why should we be wary of the decision to include this variable?  (5 
points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

j. Suppose that Bob estimates )ˆ( 1βse  so that he can test the hypothesis that 1β =0.  However, after 
estimation, he decides that he wants to measure Rounds in minutes.  There are 3 minutes in each round.  
What will happen to 1β̂  and the t-statistic if Rounds is measured in minutes?  (5 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Extra Credit:  Prove that ( ) ( ) ( )∑∑∑
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Helpful Formulas 
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