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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 your test score. 

1. Answer the following four questions based on this histogram: 

!  
a. Which is larger, the mean or the median? 

b. Which is larger, the standard deviation or the variance? 

c. Which is closer to the value of the interquartile range (the length of the box in a box plot), 11, 24, or 35? 

d. Which is closer to the value of the average deviation of the data from the mean, 0, 5, or –10? 

2. A researcher tested for precognition by asking a volunteer to predict whether the next color shown on a computer 
screen will be red or green. The software used a random-event generator with a 0.5 probability of showing green 
and a 0.5 probability of showing red. The volunteer got 62 out of 100 correct. Calculate the exact probability that a 
volunteer will get at least 62 right merely by guessing. 

3. Four players of Settlers of Catan rolled two normal six-sided dice to see who will move first. The numbers on the 
two dice are added together to give the player’s roll; for example, a 1 and a 6 is a roll of 7. All four players rolled 
the same number. What are the chances of this happening? 



4. The National Society of Professional Engineers used the following sample question to promote their national 
junior-high-school math contest: 

According to the Elvis Institute, 45% of Elvis sightings are made west of the Mississippi, and 63% of sightings 
are made after 2 p.m. What are the odds of spotting Elvis east of the Mississippi before 2 p.m.? 

 Explain why their answer, (1 – 0.45)(1 – 0.63) = 0.2035, is wrong. 

5. You are going to roll m standard 6-sided dice n times. Each time you roll the m dice, you will add up the numbers 
on the m dice and record the sum. When you finish the n trials, you will calculate the mean and standard deviation 
of the n sums and draw a histogram. 
a. Which do you expect to have a larger mean, 100 rolls of 4 dice or 1000 rolls of 4 dice? 

b. Which do you expect to have a larger standard deviation, 100 rolls of 4 dice or 1000 rolls of 4 dice? 

c. Which histogram do you expect to have a larger area, 100 rolls of 4 dice or 100 rolls of 40 dice? 

d. Which histogram do you expect to look more like a normal distribution, 10,000 rolls of 4 dice or 1,000 rolls of 
40 dice? 

6. In Major League Baseball (MLB), there is an annual draft of more than 1,000 high school and college players. The 
drafted players typically play baseball in the minor leagues for a few years until they are either brought up to the 
major leagues or let go. One measure of an MLB player’s performance is his Wins Over Replacement (WAR), 
which is an estimate of how many wins a player contributes to his team compared to an easily acquired replacement 
player—someone who plays the same position in the minor leagues and is not quite good enough to play in the 
majors. In June 2016, Sports Illustrated looked at the first five players drafted each year between 2000 and 2009 
and calculated the average WAR for the those players who were brought up to the majors: 

 Draft Pick Average WAR 
 1 106.9 
 2 140.5 
 3 50.3 
 4 46.4 
 5 112.0 
 Why are these calculations possibly misleading in their suggestion that players drafted first do not do as well, on 

average, as players drafted fifth? Give a specific example to illustrate your reasoning.  



7. Matt is a high school senior baseball player. His coach told Matt he is among the top 5% of all high school senior 
baseball players and that his SAT scores place him among the top 5% of high school seniors academically. He is 
therefore likely to be recruited by an Ivy League baseball program because his combined athletic and academic 
success puts him among the top 0.25% of all senior high school baseball players: 0.05*0.05 = 0.0025. What’s 
wrong with that calculation? Explain why you would either revise the probability upward or downward. 

8. Three-card Monte: Three cards are placed in a bag. One card is red on both sides, one is green on both sides, and 
one is red on one side and green on the other side. You draw a randomly selected card out of the bag and see that it 
is green on the front side. What is the probability that it is red on the back side?  

9. In 2011, a group of researchers reported that Australians who watch six hours of television a day die, on average, 
five years younger than people who don’t watch any television. Taking into account people’s lifetime television 
habits, the researchers concluded that outlawing television would increase life expectancy by about two years. As a 
statistician, how would you challenge their study? 

10. The April 4, 2016, issue of Time magazine contained a full-page advertisement touting gold as an investment: “If 
you would have taken $150,000 of your money and bought gold on September 6, 2001, then that initial purchase 
would have been worth over $1 million exactly 10 years later on September 6, 2011!” As a statistician, what 
problem do you see with this evidence? 

 !


