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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 the test score.

1. Identify the most appropriate statistical test for each of these studies (for example, two-sample t test, 
ANOVA, or multiple regression): 
a. Data collected by the Center for Coastal Studies found that whales with an interval of less than three 

years between calving had twenty-two sons and twenty daughters. For whales calving at intervals of 
three or more years, there were sixteen sons and only four daughters.

b. A researcher compared the daily returns from a portfolio consisting of all the stocks that had ever been 
deleted from the Dow Jones Industrial Average with a portfolio consisting of all the stocks that replaced 
them.

c. A study of severe heart attacks suffered by German workers (either on or off the job) grouped the data 
according to the day of the week when the heart attack occurred.

d.	
 The SAT scores and high school GPAs of 500 students were used to predict their first-year college 
GPAs.

e. In 1977, the U.S. Supreme Court noted that persons with Spanish surnames constituted 79 percent of the 
population of Hidalgo County, Texas, but only 339 of 870 recent jurors in this county.

2. A 1950s study found that married men were in better health than men of the same age who never married or 
were divorced, suggesting that the healthiest path is for a man to marry and never divorce.
a. Explain why there might be sampling bias in this study.

b. Suppose that marriage is generally bad for a man’s health. Explain how it could still be true that men 
who marry and stay married are in better health than: (i) men who don’t marry; and (ii) men who marry 
and then divorce.



3. A seemingly healthy woman has a physical checkup which involves a battery of independent tests of 20 risk 
factors (such as cholesterol) that might indicate a health problem. For each test, the result is flagged as 
abnormal if the reading is extremely high or low—specifically, if it outside a range that encompasses 95% 
of the readings for healthy women. Thus if a woman is healthy, there is only a 5% chance that her reading 
on this test would be so high or low. What is the probability that a healthy woman will have two or more 
abnormal readings on 20 such tests?

4. In Little League baseball, the highest level is the majors and the next highest level is the minors. In the 2013 
season, Claremont Little League had enough players to form 6 majors teams and 6 minors teams. Instead, 
they decided to have 7 majors teams and 5 minors teams. What effect did think this had on the average 
quality of the players in the
a. majors?

b. minors?

5. Explain why this is misleading:
Studies show that in 70 percent of all traffic accidents, the driver is less than 10 miles from home when 
the accident occurs. This statistic shows that drivers have a tendency to drive incautiously when they are 
close to home, probably because familiar surroundings give them a false sense of security. The places 
people feel safest are the places where they are, in fact, at greatest risk of serious injury.

6. Explain the obvious error:
The null hypothesis is that the population mean is 0; the alternative hypothesis is that it is not zero. Here, 
n = 75; X-bar = 0.004; standard deviation = 0.0443, t = 0.781964. Looking at a t table with 74 degrees of 
freedom , the two-sided p value is 1.9925.

7. Identify the most serious problem with this model of household income
Y = α + β1D + β2E + β3A + ε

 where Y = average household income in state
  D = state dummy variable, = 1 for Alabama, 2 for Alaska, 3 for Arizona, etc. 
  E = average education in state
  A = average age in state



8. Suppose that 50-year-old women fall into two categories based on their health: 80% are low-risk; 20% high-
risk. The probability of dying within a year are 0.003 for low-risk women and 0.006 for high-risk women. If 
a woman dies between the age of 50 and 51, what is the probability she was in the high-risk group?

8. Use the information in the preceding question to answer this question. Suppose that a company sells a 
randomly selected 50-year-old woman a 1-year life insurance policy for $5,000 that will pay either 
$1,000,000 or nothing, depending on whether the women dies within a year.
a. Is the expected value of the amount the insurance company has to pay larger or smaller than $5,000?

b. For a high-risk woman, is the expected value of the payoff larger or smaller than $5,000?

c. For a low-risk woman, is the expected value of the payoff larger or smaller than $5,000?

d. What potential problem do you see for this insurance company?

10. This regression equation was estimated using data for 481 California Census blocks that were more than 
95% Hispanic in 2008

 Y = 0.843 + 0.00023X,      R2 =0.0025
 [97.12] [1.18]

 where Y = percentage of the two-party vote received by Barack Obama in the 2008 Presidential election, X 
= median household income of Hispanics, $1000s of dollars, and the t values are in brackets. Identify the 
logical error in this conclusion:

Income is not statistically significant; the p value is 0.27, meaning that there’s a 27% chance we accept 
the null hypothesis that income has no effect on the Hispanic vote. 



11. Suppose that you choose 6 random characters (either letters or numbers) for a web site password, for 
example, ZDZMF2. Characters can be used more than once and no distinction is made between upper- and 
lower-case letters. Suppose that someone tries to enter your account by trying passwords with 6 randomly 
chosen characters, but only gets 3 tries before the web site locks the account for 24 hours. Because the 
attack program uses randomly selected characters, it may try the same 6 characters more than once.
a. What is the probability that 3 tries will be enough to access your account?

b. What is the expected wait until this program accesses your account?

12. In 2010 an Internet company collected data for two different layouts they use on their web sites. In the “1-
click” format, the web site’s first page shows advertisements. In the “2-click” format, the first page shows 
keywords that send the user to a page with advertisements targeted to the keyword selected by the user. 
Either way, the company receives revenue if the user clicks on an advertisement.

  The company’s CEO was shown the data Table 1. RPM was higher with the 2-click format and it 
seemed clear that revenue would increase if they went with the 2-click format on all their web sites.
 Table 1 Revenue per Thousand Users (RPM)
                     1-Click                    2-Clicks               
 $11.60 $12.14

 A pesky statistician passed around Table 2, with the data grouped by whether the user was inside or outside 
the United States. The CEO threw up her hands and asked how the 1-click format could be superior both 
inside and outside the United States, and yet inferior overall. Explain to the CEO. Be specific. Don’t just use 
a cryptic phrase, like “regression to the mean.”

Table 2 Revenue, Users, and Revenue per Thousand Users (RPM)
                     1-Click                    2-Clicks    
 United States $25.71 $24.00
 International $6.11 $5.56
 Total $11.60 $12.14



13. BestWeb advises other companies about which web page layout is most likely to persuade the user to “click 
through” to a page with more information about a product the company is selling; for example, whether a 
company should change the predominant color on the first page from blue to red, green, or purple. BestWeb 
bases its advice on the following experiment. They set up four versions of the main web page using the four 
colors being considered. When a user goes to the web site, a random number generator is used to show the 
user one of these four versions of the main page. BestWeb than records the click-through rate for each color: 
(number of users who click through)/(number of users sent to this color page). A statistical test is then used 
to determine if there is a statistically significant difference among these four pages. If there is a statistically 
significant difference, the client is advised to use the color with the highest click-through rate. 
a. What is the appropriate statistical test?

b. When a client follows BestWeb’s advice to change the predominant color of its web page, the client 
often finds that the actual increase in the click-through rate is not as large as observed in BestWeb’s 
experiment. How would a statistician explain this?

14. Long ago, the astragali (heel bones) of animals were used as dice. An astragalus has four sides. Experiments 
have shown that the probabilities of each of these four sides are 0.39, 0.37, 0.12, and 0.12. A game played in 
ancient Greece was to roll four astragali simultaneously, with the best outcome being a “Venus,” in which 
each of the four different sides appears. What is the probability of rolling a Venus?

15. A researcher wanted to investigate burnout in competitive mountain biking. He looked at every California 
U23 (ages 19-22) mountain biker in 2012, and calculated the total number of sanctioned events they had 
competed in while in U23 and while they were in Junior racing (ages 17-18). The least squares regression 
was Y = 1.45 + 1.11X, with t = 7.91 for the slope estimate and R-squared = 0.5.
a. What are the most important problem(s) with these data?

b. Which variable in the regression equation should be the dependent variable?

c. Is the p value for the estimated slope less than 0.05?

d. Explain why you either agree or disagree with this interpretation of the regression results: “This shows 
that racers generally raced close to the same number of times as a junior and as a U23.”



16. In Good to Great, Jim Collins and his research team spent five years looking at the 40-year history of 1,435 
companies and identified eleven stocks that outperformed the overall market and were still improving 15 
years after they made the leap from good to great. These companies were compared to 11 companies in the 
same industry whose stocks had languished.

  Collins compared the two sets of companies and identified 5 distinguishing traits, such as Level 5 
Leadership (leaders who are personally humble, but professionally driven to make a company great). He 
wrote that

we developed all of the concepts in this book by making empirical deductions directly from the data. We 
did not begin this project with a theory to test or prove. We sought to build a theory from the ground up, 
derived directly from the evidence.

 To buttress the statistical legitimacy of his theory, Collins talked to two professors at the University of 
Colorado. One said that, “the probabilities that the concepts in your framework appear by random chance 
are essentially zero.” The other professor was more specific. He asked, “What is the probability of finding 
by chance a group of 11 companies, all of whose members display the primary traits you discovered while 
the direct comparisons do not possess those traits?”  He calculated this probability to be less than 1 in 17 
million.

  What is the logical error in this calculation? Do not check the math; identify the logical error.

17. A researcher wanted to compare per-student energy consumption in three different types of dorms. Identify 
the errors in this description of the results:

Since there were three samples, I used an ANOVA F test, which tests whether the samples have the same 
mean. I decided to use a two-tailed test because it is possible one type of dorm could have higher or 
lower energy consumption than another type.

  Type I Type II Type III
 sample size 3 6 2
 mean 6,679.19 5,799.29 5,642.01
 standard deviation 1,720.80 1,205.48 198.56

I obtained F = 0.569 with p = 0.588, which strongly indicates that the differences in average energy 
consumption per resident cannot be explained by type of dormitory. In addition, I do not believe the 
results are substantial. Thus, my null hypothesis was proven. One caveat is that the sample sizes were 
not equal for the three dorm types.



18. A survey of 26 Division III athletes looked at their GPA during the semester they played their varsity sport 
and the during the non-sport semester.

 Sport season GPA Off-season GPA Difference
mean 3.3250 3.4435 -0.1177
std dev 0.3385 0.3097 0.2165

 A difference-in-means test gave t = 1.32, with a two-sided p value of = 0.1939. A matched-pair test gave t = 
2.7718, with a two-sided p value of = 0.0104. Explain why these two different tests can lead to different 
conclusions, and explain which test you think is more valid.

19. This model was estimated by ordinary least squares using 2011 data for individuals:
Y = α + β1A + β2E + β3F + β4M + β5U + ε

Y = logarithm of income
A = age
E = education, years
F = female; 1 if female, 0 if male
M = married; 1 if married, 0 if unmarried
U = unmarried; 0 if unmarried, 1 if married

 What statistical problem do you see?

20. One of the nation’s largest mining companies applied for a permit to build a rock quarry in Riverside 
County. Nearby residents were concerned about property values, but a company consultant argued that 
historically there had been a “direct positive correlation” between mine production and property values, 
indicating that increased mine production actually increases property values. As a statistician, how might 
you challenge this argument?


