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1. Correlation is not causation. The number of murders and Explorer’s market share both fell over this five-
year period and, by using double axes with 0 omitted from both, the author was able to make it seem that 
they were closely correlated. Here is how the figure changes if the murder axis includes 0:
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2. Perhaps people do not go to emergency rooms on public holidays unless the patient is deathly ill. Perhaps 
there are more serious injuries on holidays, due to more travel, excessive drinking, and reckless behavior. 
[Stacy Smith, Ananda Allan, Nicola Greenlaw, Sian Finlay and Chris Isles, “Emergency medical 
admissions, deaths at weekends and the public holiday effect. Cohort study,” Emergency Medicine Journal, 
Jan 2013.]

3. It is true that a random sample gives every member of the population an equal chance of being picked, but 
this does not guarantee that the sample will accurately represent the population or that attitudes, 
demographics, and geography will have the same proportions in the sample as in the population. By its very 
nature, a random sample is subject to sampling error, the uncontrollable chance that some groups or 
characteristics will be under-represented or over-represented.

4. Using Bayes’ Rule,

P high-risk | dies[ ] = P[high-risk]P[die | high-risk]
P[high-risk]P[die | high-risk]+ P[low-risk]P[die | low-risk]

=
0.20(0.006)

0.20(0.006) + 0.80(0.003)
=

6
18

= 0.333

 Using a contingency table with 100,000 women:
  Die Doesn’t Die Total
 low-risk 240 79,760 80,000
 high-risk 120 19,880 20,000
 total 360 99,640 100,000
 The probability that a woman who died was in the high-risk group is 120/360 = 1/3. This 1/3 figure is larger 

than the 20% of the total population that is high-risk, but it is still far from certain that a woman who died 
was in the high-risk group.



5. a. For a high-risk woman, the expected value of the payoff is $1,000,000(0.006) + $0(0.994) = $6,000,
  which is larger than $5,000.

b. For a low-risk woman, the expected value of the payoff is $1,000,000(0.003) + $0(0.997) = $3,000, 
which is smaller than $5,000.

c. Since 20% of the women are high-risk and 80% are low-risk, the overall expected value is 0.20($6,000) 
+ 0.80($3,000) = $3,600, which is less than $5,000.

d. If only high-risk women buy policies, the insurance company will lose money because the expected 
value of the payoff is $6,000, which is larger than $5,000.

6. Thinking of a probability tree and assuming independence, P[go on correct road] = P[Mr. Smith’s directions 
are correct]*P[follow Mr. Smith’s directions] + P[Mr. Smith’s directions are incorrect]*P[do the opposite of 
Mr. Smith’s directions] = 0.3*P[follow Mr. Smith’s directions] + 0.7*P[do the opposite of Mr. Smith’s 
directions].

  Let P be the probability that Mrs. Smith follows Mr. Smith directions
P[go on correct road] = 0.3(P) + 0.7(1-P) = 0.58 if P = 0.3

 To find the optimal value of P, P[correct road] = 0.3(P) + 0.7(1-P) = 0.7 - 0.4P. This is maximized at P = 0. 
Mrs. Smith should always do the opposite of what Mr. Smith advises.

7. Using the binomial distribution

P[4, 5, or 6 heads] = 10
4
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= 0.205078 + 0.246094 + 0.205078 = 0.65625
 Again using the binomial distribution, the probability that 13 or more students would have obtained 

sequences that had 4, 5, or more than 6 heads is

P[13 or 14 students] = 14
13
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0.65625140.343750

= 0.020150 + 0.002748 = 0.022898

8. The Z values are

ZA =
32 − 40
10

= −0.8

ZB =
32 − 50
20

= −0.9

 City A is more likely to have a daily high temperature below 32º, since a Z-value has a higher probability 
being below -0.8 than being below -0.9.

9. Marilyn's (correct) answer ["Ask Marilyn," Parade, October 29, 2000.]:
The distribution of sexes will remain roughly equal. That's because--no matter how many or how few 
children are born anywhere, anytime, with or without restriction--half will be boys and half will be girls! 
Only the act of conception (not the government!) determines the sex.
 One can demonstrate this mathematically. (In this case, we'll assume that women with firstborn girls 



will always have a second child.) Let's say 100 women give birth, half to boys and half to girls, The half 
with boys must end their families. There are now 50 boys and 50 girls. The half with girls (50) give birth 
again, half to boys and half to girls. This adds 25 boys and 25 girls, so there are now 75 boys and 75 
girls. Now all must end their families. So the result of the policy is that there will be fewer children in 
number, but the boy/girl ratio will not be affected.

10. Sequence (b) is most representative of the die because it has 2 greens and 4 reds, but it is less likely than (a) 
because in addition to (a), it must be preceded by a green. [From Daniel Kahneman, Thinking Fast and 
Slow, p. 162.]


