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1. a. Matched-pair t-test 
b. multiple regression 
c. Matched-pair t-test 
d. Difference-in-means t-test 
e. Chi-square test with a three-by-three contingency table 

2. (3/5)(2/4)(1/3) = 1/10. (The correct answer: is Adams, Jefferson, and Monroe) 

3. The sample size. 

4. This is like the Monte Hall problem. There are three ways you get a green front, and in only one of these 
three cases is the other side red. So, the probability that it is the green-red card is one-third. Using Bayes' 
Rule: 

!  

5. This is the gambler’s fallacy, not regression to the mean. 

6. There is a mistake in either the reported t-value or p-value, because a t-value of 8.98 with 38 degrees of 
freedom would have a minuscule p-value. 

7. The width of a confidence interval depends on the size of the sample since the bigger the sample, the less 
variation there is in the sample mean. 

8. We can use a single-sample t test to determine if the observed distances from home plate are statistically 
persuasive evidence that the population mean is not 0. Here, the sample mean is 0.097, the standard 
deviation is 0.191, and the t value is 2.274. With 20 - 1 = 19 degrees of freedom, the two-sided p value is 
0.035. We could also use the binomial distribution to test the null hypothesis that the player is equally likely 
to swing late or early; that is, that a nonzero distance is equally likely to be positive or negative. Of the 20  
nonzero distances, 13 were positive (swung late) and 7 were negative (swung early). If the probability of a 
late swing is 0.5, the binomial probability of so many late swings is 0.132; the two-sided p-value is 0.263. 

9. We could estimate a simple regression model with X one swing and Y the next swing. Here, the least 
squares estimate is Y = 0.1005 - 0.0760X. The t-value for the slope is 0.3126, the two-sided p value is 0.76, 
and the R-squared is 0.0057. 

10. In 20 tries, the player got 11 correct and 9 incorrect. The binomial distribution tells us that if the player had 
a 0.50 probability of guessing correctly, the probability that the player would get 11 or more out of 20 
guesses correct is 0.412. The two-sided p-value is 0.824. 

P[GR if G on front]= P[GR]P[G on front if GR]
P[GR]P[G on front if GR]+ P[GG]P[G on front if GG]+ P[RR]P[G on front if RR]

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

= 1/ 3



11. The player’s guesses seems to be influenced by the fallacious law of averages—the erroneous belief that 
heads and tails must balance out in the long run and, therefore, that a head must soon be offset by a tail, and 
vice versa. The player chose exactly 10 heads and 10 tails. The binomial distribution tells us that in 20 flips 
of a fair coin, there is a 0.824 probability that the number of heads and tails will not be equal. 

  Another way to look at this question is that the longest run of consecutive heads or tails was only 3. In 
20 flips of a fair coin there, we can calculate the probability that the longest run would be so short. 

12. Housing starts trended downward by 1,300 per quarter, with strong seasonal patterns. Housing starts were 
higher by 90.93 thousand, 70.97 thousand, and 19.25 thousand in quarters 2, 3, and 4, respectively, relative 
to the first quarter (though the fourth quarter difference is not statistically significant at the 5 percent level. 
The estimated equation explains 19.6 percent of the variation in quarterly housing starts. The remainder is 
no doubt due to macroeconomic factors (like interest rates and the unemployment rate) that were not 
included in the model but have large effects on housing starts (including the big declines in the early 1980s 
and between 2005 and 2009). 

13. This is the Stroop Effect. We can use an ANOVA test to determine if the observed differences in reaction 
times among these categories are statistically persuasive. 

  Sample Size Sample Mean Standard Deviation 95% C.I. 
 Neutral 20 1.17 0.33 1.17 ± 0.17 
 Related 20 1.24 0.42 1.24 ± 0.17 
 Color 20 1.48 0.36 1.48 ± 0.17 
 The F value is 3.83. With 2 and 57 degrees of freedom, the probability of an F-value greater than 3.83 is 

0.027. The p value would be lower if there were twice as many observations, each the same as the original 
observations. 

14.  

!  

15. This is a binomial problem: 

!  

16. Not statistically significant does not prove that there is no effect. Perhaps these 12 monthly observations 
were not a large enough sample to obtain statistical significance, or perhaps the model was misspecified 
(should it be the change in oil prices?) or perhaps important variables were omitted. 

17. Regression to the mean. 
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18. Don’t put in zeros for the missing values, as these will bias the estimates. 

19. a. We can use a multiple regression model to see if there are statistically persuasive relationships between 
  the popping time and the balloons’ size and speed. It turns out that neither factor is statistically 
  significant: 

Time = 1.16 - 0.35Size + 0.69Speed 
size: t = 0.05, p = 0.962 
speed: t = 1.24, p = 0.234 
R2 = 0.08 

b. Dividing the equation Time = 1.16 - 0.35Size + 0.69Speed by 60 would change the three estimated 
coefficients to 1.16/60, -0,35/60, and 0.69/60, but would not affected the p values or R-squared. We can 
reason that multiple regression would be fatally flawed if the units the variables are measured in affected 
the p values or R-squared. 

20. This is obviously a coincidental spurious correlation (from: http://www.tylervigen.com/). Both of these 
series trended downward over time, but they are otherwise unrelated.


