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1. Perhaps causation runs the other direction in that people who are inactive or in poor health are more likely 
to watch television.

2. a. Yes, home runs may depend on weight, but not the other way around.
b. The estimated intercept is negative because this helps the least squares line fit the data better
c. Yes, the estimated slope is substantial, plausible, and statistically significant. If X increases by 1 (about 

0.5% at the mean), the predicted value of home runs per game increases by 0.083 (about 5%)
d. Since R2 = 0.508, 50.8% of the variation in Y is explained by X.

3. This professor apparently divided the number of Americans killed by terrorists by the number who traveled 
abroad, divided the number killed in automobile accidents by the total number of Americans, and so on. 
These are not adjusted for the fact that people may have traveled abroad for only two weeks and driven 
automobiles for 52 weeks. Also, many trips abroad may have been to places that aren’t very dangerous.

4. The reported t value is borderline statistical significance at the 5% level (with 30 – 1 = 29 degrees of 
freedom, the two sided P value is 0.050), but the reported 95% confidence interval is far from 0. At least one 
of these calculations must be incorrect. In fact, the correct t value is 3.9275.

5. Each has a probability (1/2)5 = 1/32. Listeners seemingly believed that squares and circles needed to balance 
out (the fallacious law of averages), but that a perfect balancing (square-circle-square-circle-square) was 
unlikely with random selection.

6. Converting to a standardized Z value:

P[X > 5,500,000] = P X − µ
σ

>
5,500,000 − 5,000,000

2,000,000
⎡
⎣⎢

⎤
⎦⎥
= P[Z > 0.25] = 0.4013

7.	
 We can use the sampling distribution for the sample mean to compare 6-person jury and 12-person jury. If X 
is normally distributed with mean μ and standard deviation σ, then the sample mean is normally distributed 
with mean μ and standard deviation equal to σ divided by the square root of the sample size.

	
 	
 Thus the awards for both 6-person and 12-person jury systems are normally distributed with the same 
mean, $5 million. But the standard deviation of the 6-person system is $816,497,

σ
n
=
$2,000,000

6
= $816,497

 compared with $577,350 for a 12-person system:
σ
n
=
$2,000,000

12
= $577,350

 In general. the standard deviation with a 6-person system is 41.4% larger than with a 12-person system:
σ / 6
σ / 12

=
12
6

= 2 = 1.414



 There is more variation with 6-person juries.

8. This is an example of Simpson’s Paradox. The actual data were
	
 Treatment A	
 Treatment B
	
 	
 treated	
 successes	
 treated	
 successes
	
 Small stones	
 87	
 81 (93%)	
 270	
 234 (87%)
	
 Large stones	
 263	
 192 (73%)	
 80	
 55 (69%)
	
 Combined	
 350	
 273 (78%)	
 350	
 289 (83%)
 Yes, as in this real example, Treatment B could have a lower success rate for both large and small kidney 

stones, but have a higher overall success rate. The explanation is that Treatment A was more often used for 
large stones (which have a relatively low success rate), while Treatment B was more often used for small 
stones (which have a relatively high success rate).

9. There would have been no effect, because the fitted line that minimizes the sum of squared prediction errors 
does not depend on the ordering of the data.

10. a. ANOVA or difference-in-means t test
b. regression
c. matched-pair t test
d. ANOVA
e. regression

11. a. chi-square
b. regression
c. difference-in-proportions z test
d. ANOVA or difference-in-means t test
e. matched-pair t test

12. Using a contingency table with 300 experiments, of which 100 involve a coin with two heads, 100 a coin 
with two tails, and 100 a coin with one head and one tail:

	
 	
 lands heads	
 lands tails	
 total
	
 two heads	
 100	
 0	
 100
	
 two tails	
 0	
 100	
 100
	
 one head, one tail	
 50	
 50	
 100
	
 total	
 150	
 150	
 300
 Thus, after the coin lands heads, the probability that it is a coin with two heads is 100/150 = 2/3, the 

probability that it is a coin with two tails is 0/150 = 0, and the probability that it is a coin with one head and 
one tail is 50/150 = 1/3.
 Alternatively, we can use Bayes’ Rule:

P[2H  if heads] = P[2H ]P[heads if 2H ]
P[2H ]P[heads if 2H ]+ P[2T ]P[heads if 2T ]+ P[1H1T ]P[heads if 1H1T ]

=
(1 / 3)(1)

(1 / 3)(1) + (1 / 3)(0) + (1 / 3)(0.5)
= 2 / 3

13. There is no reason why yes and no answers should be equally likely. Plus, this test doesn't get at the central 



question, whether women who are at women's colleges feel more successful than those at coeducational 
colleges. A more plausible test is whether the yes/no answers are independent of the college attended. The 
expected values, assuming independence, are as follows: 

  Women's College Coed College Total
 Yes 36.67 30.32 67
 No 15.32 12.67 28
 Total 52 43 95
 (For example, (52)(67)/105 = 36.67.) The chi-square value is virtually zero, and far from the 3.84 cutoff 

required to reject the null hypothesis at the 5 percent level (the P value is 0.88):

χ 2 =
(37 − 36.67)2

36.67
+
(15 −15.32)2

15.32
+
(30 − 30.32)2

30.32
+
(13−12.67)2

12.67
+ 0.022

14. When GPA (H) increases, test scores (T) tend to increase, too, and both have a positive effect on first-year 
GPA. If test scores are omitted from the estimated equation, then it will appear that high school GPA has an 
exaggerated effect on first year GPA. Therefore, if T is omitted, the estimated coefficient of H will be biased 
upward. In addition, the model will not make as accurate predictions. 

15. a. The null hypothesis is not that they are precisely on time but that, the population mean of the difference
  between the actual and posted times is equal to zero.

b. There is a 0.99 probability that a 99% confidence interval will include the true value of the population 
mean, not that 99% of the values of X are in this interval.

16. The exact one-sided binomial is 0.0003.

17. There is survivor bias here in that cats that died during the fall were not brought to the hospital. Perhaps, cat 
owners gave up on cats that were still alive, but badly injured in high falls, while cat owners whose pets fell 
shorter distances were more optimistic.

18. The coefficients are ceteris paribus. The coefficient of the dummy variable measures whether, for professors 
with the same income, spending is affected by having tenure.

19. This calculation does not take the sample size into account! The percentage difference are more statistically 
persuasive, the larger the sample. Here, the chi-square value is 56 times larger: 56*0.3954 = 22.14:

 

χ 2 =
10 −14( )2

14
+

16 −14( )2

14
+

27 −14( )2

14
+

3−14( )2

14
= 56(0.3954)
= 22.14

20. 1985 is omitted and the data are not adjusted for inflation or the size of the population.


