
Econ 57 
Gary Smith 

Spring 2017 
Final Examination (150 minutes) 

No calculators allowed. Just set up your answers, for example, P = 49/52. BE SURE TO EXPLAIN YOUR 
REASONING. If you want extra time, you can buy time at a price of 1 point a minute; for example, if your test 
is handed in 10 minutes after the scheduled finish time, 10 points will be subtracted from the test score. 

1. Explain the error in this statistical reasoning: “Statistically, the British are more likely to change spouses 
than banks. One-third of marriages end in divorce, but only 3% of clients switch banks in any year.” 

2. A car was ticketed in Sweden for parking too long in a limited time zone after a policeman recorded the 
position of the two tire air-valves on one side of the car (in the 1:00 and 8:00 positions) and returned hours 
later to find the car in the same spot with the tire valves in the same position. The driver claimed that he had 
driven away and returned later to park in the same spot, and that it was a coincidence that both tire valves 
stopped in the same positions as before. The court accepted the driver’s argument, calculating the 
probability that both valves would stop at their earlier positions as (1/12)(1/12) = 1/144 and feeling that this 
was not a small enough probability to preclude reasonable doubt. The court advised, however, that had the 
policeman noted the position of all four tire valves and found these to be unchanged, the very slight (1/12)4 
= 0.0005 probability of such a coincidence would be accepted as proof that the car had not moved. As 
defense attorney for a four-valve client, how might you challenge this calculation? 

3. In August 2015, Sports Illustrated reported that 2015 had been an incredible sports year that made “a 
mockery of the odds.” They looked at the five remarkable events below and wondered: “What are the 
chances of these things happening individually? What about in the same year? Statistician Ed Feng 
quantified the likelihood—or lack thereof.” Based on the betting odds before each event, Feng calculated 
these five probabilities:  

U.S. women’s soccer team  winning World Cup: 1 in 35 
American Pharaoh winning Triple Crown: 1 in 9.9 
Kentucky men’s college basketball team going 38-0: 1 in 17.7 
Serena Williams winning tennis’ grand slam: 1 in 70.4 
Jordan Spieth winning 2 of 4 majors: 1 in 3,118.5 

 Feng calculated the probability of all 5 events happening to be 1 in 522,675. 
  As a statistician, are you convinced that 2015 made a mockery of the odds? 



4. A student estimated a regression model using annual data for 1990 through 2015, 
!  

 where C = consumption spending; Y = disposable income, and W = household wealth, all in billions of 
dollars. How will the least-squares regression results be affected if: 
a. the data are entered backward in a computer program, first the data for 2015, then 2014, and so on, 

instead of the data for 1990 first, 1991 second, and so on? 

b. the consumption, income, and wealth data are all entered in trillions of dollars, instead of billions? 

c. the wealth data are omitted and the equation !  is estimated instead because the initial 
estimate of ! was not statistically significant. 

5. How would you explain the broadcaster jinx? 
Sports fans never like it when broadcasters bring up a lengthy positive streak belonging to their favorite 
team. Why jinx a free-throw shooter who's made 28 straight? A field goal kicker who hasn't missed from 
inside 40 the last three seasons? “There's no reason to tempt fate!” we yell from our couches and dens.  
 Considering that, fans of the Cleveland Browns had to cringe on Sunday when CBS put up a graphic 
noting their team hadn’t turned the ball over in 99 trips to the red zone. They had to mutter when the 
broadcasting team of Andrew Catalon and Steve Beuerlein praised the Browns for their error-free ways. 
And they definitely had to be cursing as running back Isaiah Crowell immediately coughed up the ball just 
seconds later. 
 Couldn't you have left well enough alone, asked Cleveland? 

6. Explain why you either agree or disagree with this reasoning: 
I applied to Harvard, Princeton, and Yale, three highly selective colleges which accept approximately 5% 
of the students who apply. Therefore, my chances of getting into at least one of these colleges is 0.953. 

C = β0 + β1Y + β2W + ε

C =α + βY + ε
β2



7. Consider this Martingale betting system. You are able to make the following wager as many times as you 
want: Choose heads or tails on a completely fair coin flip. If you wager $x, you win $x if you are right and 
lose $x if you are wrong. Your Martingale system is designed to win $1 to buy a soda, no matter what 
happens. Your initial bet is $1. If you win, you quit and buy your soda. If you lose, you now bet $2. If you 
win your second bet, you win $2, which covers the $1 loss on your first bet and allows you to quit and buy 
your soda. If you lose your first two bets, your third bet is for $4. If you lose that bet, your fourth bet is for 
$8. This doubling of the bet after every loss ensures that when you do win (and, surely, you must win some 
time), you will have a net profit of $1 and can buy your soda. 

  Now suppose that you only have a few thousand dollars, so that if you lose 11 bets in a row, you will 
have lost $2,047 and cannot afford to double your 11th bet ($1,024) in order to make a 12th bet ($2,048). In 
this very unlikely scenario, you must stop betting and don’t get your free soda. What is the expected value 
of this Martingale system? 

8. In Professor Smith’s Spring 2017 statistics class, Smith flipped a fair coin 10 times and asked each of the 24 
students to guess whether each flip was a head or tail. Each student then calculated the longest steak in his 
or her guesses; for example, H T H H T H T T T H, has a longest streak is 3. The results were: 
 Longest streak # of Students Probability of a streak this long 
 < 3 4 0.174 
 3 17 0.361 
 > 3 3 0.465 

 What pattern do you see in these results? How would you test the null hypothesis that each guess was 
equally likely to be a head or tail, independent of other guesses, so that each student had the specified 
probability that his or her longest streak would be <3, 3, and >3? 

9. There are 24 students in a stats class. The professor assigns 17 questions and uses a random number 
generator to select which student will answer each question. The selection is with replacement, so that a 
student may have to answer more than one question. What is the probability that there are no repeats, so that 
the 17 questions are answered by 17 different students? 



10. In 1982 Arbel and Jaggi identified the five New York Stock Exchange stocks or warrants that had the 
highest percentage price increases on the 10th, 20, and 30th day of each month in 1977. They then 
calculated the average percentage price increases on each of the 10 days before and after the day of the large 
price increase. Their intent was to test the random walk hypothesis by seeing if these price increases were 
either preceded or followed by similar price increases. If not, this indicates that whatever event triggered the 
big price increase was a surprise whose full effect was felt on a single trading day. If, instead, prices went up 
before the day of the big price increase, this suggests that insiders had advance knowledge. If prices 
continued going up after the day of the big price increase, this suggests that information spreads gradually 
through financial markets. They could not reject, at the 5% level, the null hypothesis that the average 
increase was zero before and after the big day. They concluded that,  

The results indicate that information that causes stock prices to change is absorbed by the market in a 
single day. There is no evidence of any significant price movements or patterns either preceding or 
following this day. It would thus appear that the market is fairly efficient and is characterized neither by 
significant short-term insider activities nor a lagging learning process.  

 As a statistician, what do you say? 

11. In 1988 the PGA Tour made a special study of the putting success of professional golfers. At 15 
tournaments, they selected one green with a relatively flat and smooth surface and measured and recorded 
the result of each putt on that green. Here are some of their results: 

 Length of Putt Number of Putts Fraction Made 
 5 353 0.589 
 15 167 0.168 

a. For the 5-foot putts, calculate a 95 percent confidence interval for the probability of making a successful 
putt, assuming that the binomial model applies and using a normal approximation to the binomial 
distribution. Why might the binomial model be inappropriate? 

b. Test the null hypothesis that the success probability is the same for 5-foot and 15-foot putts. 



12. Explain why you either agree or disagree with each of these claims about the simple regression model: 
a. If the estimated slope in a simple regression equation is negative, it cannot be statistically significant. 

b. The estimated correlation coefficient doesn’t depend on which variable is the dependent variable and 
which is the explanatory variable. 

c. OLS assumes that the explanatory variable is normally distributed  

13. Identify the most appropriate statistical test for each of these studies (for example, two-sample t-test, 
ANOVA, or multiple regression):  
a. A study compared the number of injuries suffered by Pomona-Pitzer varsity male and female soccer 

athletes during the years 1980-2015. 

b. Survey data were collected from 120 college students on the average time they went to bed each night 
during the previous semester and their GPA that semester. 

c. A study compared the frequency with which a professional bowler rolled a strike after his previous roll 
was a strike and after his previous roll was not a strike. 

d. A study compared the fraction of Pomona College graduates who immediately went to graduate school 
after graduation, depending on whether their major was in the humanities, natural sciences, or social 
sciences. 

e. A study predicted the annual demand for construction aggregate in California based on the population 
level and the change in the population. 

14. An investment manager rote that, “If 1,000 people flip coins, some will get heads ten times in a row, just by 
chance. You wouldn’t anoint them superior coin flippers.” If 1,000 people each flip 10 coins, 
a. what is the expected value of the number of people who will get ten heads? 

b. what is the probability that at least one person will get ten heads? 



15. One measure of the performance of stock portfolio managers is ! , where n is the number of 

years being studied and m is the number of years that the manager has done better than the median manager. 
Explain in simple English what U = –0.8 means. 

16. The population of Spain is approximately four times the population of Portugal. Suppose that a random 
sample is taken of 1,500 Spaniards and 1,500 Portuguese. Explain why you believe that the margin for error 
in these polls is (a) four times larger for the Spanish poll; (b) four times larger for the Portuguese poll; (c) 
twice as large for the Spanish poll; (d) twice as large for the Portuguese poll; or (e) the same for both polls. 

17. A magician claims she has practiced coin flips hundreds of thousands of times and can flip heads 75 percent 
of the time. She shows you a coin which appears to be a normal coin before she begins her demonstration. 
You think that there are three possibilities: 
a. She will flip a normal coin and does have a 75% chance of flipping heads. 
b. She will flip a normal coin and has only a 50% chance of flipping heads, but she is hoping for lucky flips. 
c. She switched the coin you saw for a coin with heads on both sides. 

 Before she begins her demonstration, your personal probabilities are P[a] = 0.2, P[b] = 0.3; and P[c] = 0.5. 
After she flips three heads in a row, what is your revised probability that she flipped a normal coin and does 
have a 75% chance of flipping heads? 

U =

m
n
− 0.5

0.5(0.5) / n



18. What is puzzling about this plot of the residuals from a least squares regression? 

!  

19. Answer the following question, asked of Marilyn Vos Savant: 
My dad heard this story on the radio. At Duke University, two students had received A’s in chemistry all 
semester. But on the night before the final exam, they were partying in another state and didn’t get back to 
Duke until it was over. Their excuse to the professor was that they had a flat tire, and they asked if they 
could take a make-up test. The professor agreed, wrote out a test and sent the two to separate rooms to 
take it. The first question (on one side of the paper) was worth 5 points, and they answered it easily. Then 
they flipped the paper over and found the second question, worth 95 points: ‘Which tire was it?’ What was 
the probability that both students would say the same thing? My dad and I think it’s 1 in 16. Is that right? 

20. How would you respond to this report: 
Don’t tell me the universe is not guided by a cosmic order. Of the 38 U. S. presidents who are now 
deceased, four died on the 4th day of the month and another four died on the 8th day of the month, and 4 
+ 4 = 8.
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