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1. There is self-selection bias in that students who do well in introductory chemistry courses are more likely to 
take senior-level chemistry courses. For a (hypothetical) controlled experiment, we could require all 
students who take introductory chemistry courses to also take senior-level chemistry courses.

2. The probably of rolling a non-5 on one die is ⅚. Assuming independence, the chances of rolling fifteen 

non-5s is 
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= 0.065

3. We can reason that the probability tree has 9 equally likely branches, 1-1, 1-2, 1-3, 2-1, 2-2, 2-3, 3-1, 3-2, 
and 3-3, with five of the branches giving even sums. Therefore, the probability of an even sum is 5/9. E’s 
expected value is (+$1)(5/9) + (-$1)(4/9) = $1/9. Since this is a zero-sum game, O’s expected value is -$1/9.

4. Are all Pomona students the same? Are this person’s friends a random sample of Pomona students?

5. The Z values are

Z =
99.9 − 98.23

0.67
= 2.49

Z =
100.4 − 98.23

0.67
= 3.24

 The respective probabilities are P[Z > 2.49] = 0.0064 and P[Z > 3.24] = 0.0006.

6. This is identical to the Monte Hall problem. A’s probability stays at one-third because he did not learn 
anything useful from the warden. This can be confirmed using Bayes’ Rule.

7. There are two offsetting biases here. We don’t know which is stronger.
a. There is survivor bias. Suppose that most of the people who work for WD are fired after one year, but 

a few people stay with WD for a long time. If so, the average longevity of people still working at the 
company will be longer than the average longevity of people hired by the company.

b. The current employees are not done working for the comopany. Suppose that everyone who works for 
WD will work for the company for 50 years, but that the company is only 20 years old.

8. (Joshua Davis “Fewer Voters, Better Elections,” Wired, May 2012. )This is a binomial problem:
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 Here are some sample calculations
 p P[x > 125]
 0.40 0.000555
 0.45 0.049474
 0.50 0.474794



 0.55 0.936173
 0.60 0.999139

9. Visualize a probability tree.
a. If the player wins the two bets, there is a profit of $1 + $2 = $3. If the player wins the first bet and 

loses the second, there is a loss of $1 - $2 = -$1. If the player loses the first bet and wins the second, 
there is a loss of -$1 + $0.5 = -$0.5. If the player loses both bets, there is a loss of -$1 - $0.5 = -$1.5.

b. Since all four possible outcomes are equally likely, the expected value is (+$3)(0.25) + (-$1)(0.25) + (-
$0.5)(0.25) + (-$1.5)(0.25 = 0. Because every bet has an expected value of 0, the strategy has an 
expected value of 0.

c. The gambler is counting on a hot streak of three consecutive wins.

10. The histogram shows a symmetrical distribution, so the median should be somewhere between 30 and 40, 
yet the boxplot shows the median to be above 40. The interquartile range in the boxplot stretches from about 
19 to 52, but the histogram shows that the range 20 to 50 encompasses more than 50% of the data.


