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1. a. increase 
b. no change 
c. decrease 
d. no change 

2. These data may well be tainted by survivor bias, in that people who became increasingly miserable as they 
aged died, perhaps of poor health or suicide. 

3. a. It should be a 1-sample test of the null hypothesis that students are equally like to choose “improved” 
  and “worsened.” 

b. Statistical tests are used for a null hypothesis about the population mean, not the sample mean. 
c. For statistical significance at the 5% level, the p value should be less than 0.05. 
d. These are not independent samples since the 10 stocks are part of the 30. They should have compared 

the average returns of the 15 stocks with the lowest P/Es to the average returns of the 15 stocks with the 
highest P/Es. 

4. In any single class, the first student can be anyone. The probability that the same student will be chosen for 
the second assignment is 1/24. The probability of this happening at least once is one minus the probability 
that it never happens: 1 - (23/24)15 = 0.47 

5. a. false, least squares determines the values of a and b that minimize !  

b. true 
c. false, no effect. 
d. false, R2 = 1 means the data lie on a straight line, Y = a + bX, not necessarily the line Y = X. 

6. Survivorship bias. Six years earlier, it had been following 634 funds, but 120 disappeared, often because of 
poor performance. [Robert mcGough, “Fund Evolution: Extinction of the Weak Makes the Survivors Look 
Even Fitter,” Wall Street Journal, Jan 7, 1993.] 

7. a. The p value should be the probability of 20 or more successes 

!  

 and it should be a two-sided p value 2(0.000060) = 0.000120 
b. The calculation of a p value assumes that the theory was selected before looking at the data. Otherwise, 

it is a Texas Sharpshooter fallacy. The probability that we will find some model that is highly correlated 
with the stock market is 1. The Super Bowl Stock Market Predictor was clearly specified after 
examining the data, most clearly demonstrated by (a) the counting of AFC teams that used to be in the 
AFL as NFL teams; and (b) the word of Leonard Koppett, the man who created the Super Bowl 
Indicator: “It’s a joke! I meant the whole thing as a satire on the fallibility of human statistical reasoning. 
It’s too stupid to believe.” For the last 10 Super Bowls, the Super Bowl Indicator has been right 5 times 
and wrong 5 times. [Thomas M. Krueger and William F. Kennedy, “An examination of the Super Bowl 
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Stock Market Predictor,” The Journal of Finance, 45 (2), 691-697.] 

8. a. An obvious alternative explanation is that the students underestimated the difficulty of the test that they 
 would be given. It would have been more interesting to ask students to estimate their percentile score 

relative to the other students in the class. If 70% think they are above average, this would be convincing 
evidence that they overestimate their ability. 

b. An obvious alternative explanation that the students know something about their mathematical abilities. 
Most students who did well know they are good at math. The two students who failed knew that they 
did not know the material well enough to pass the test. A valid test might divide the students randomly 
into two groups, one of which is given positive reinforcement, while the other is given none (or 
criticized for their inadequacies). 

9. A matched-pair test is appropriate. The t for a test of the null hypothesis that the expected value of the 
improvement is 0 is 

!  

 The 2-sided p value is 0.0013. The 12.82 drop in the average rating from 20.73 to 7.91 is very substantial. 

10. The coefficients are ceteris paribus, and tell us nothing about the effect of L on A, or the effect of L on P 
including any effect of L on A 

11. Failure to reject a null hypothesis does not prove that the null hypothesis is true. This is especially true here, 
where the 2-sided p-value is 0.052. 

12. a. The same. The expected value for the mean number of heads on each trial is 2, no matter how many 
  times the 4 coins are tossed. 

b. The same. The expected value of the standard deviation for the 4 tosses does not depend on how many 
times the 4 coins are tossed. 

c. The same. Histograms always have an area of 1. 
d. 1,000 tosses of 40 coins, because since the central limit theorem depends on the number of coins tossed, 

not how many times the experiment is repeated. 

13. a. matched-pair test 
b. multiple regression 
c. ANOVA (or multiple regression with four dummy variables) 
d. chi-square 
e. simple regression 

14. For a prior probability of 0.25, Bayes’ rule implies that the posterior probability, after taking the hair match 
into account, is 0.943: 

t = X −0
s / n

= −12.818
9.621/ 11

= 4.4187



!  

15. The expected value for each position is 0.2(167) = 33.4. The chi-square value is 38.84. With 5-1 = 4 degrees 
of freedom, the p value is less than 0.000000001 

!  

16. Regression to the mean. Politicians seeking elected office are job candidates. A presidential election winner 
is like the athlete drafted Number 1 or the person hired as CEO. Regression to the mean teaches us that, like 
athletes and CEOs, the presidential candidates who seem the best (win the election) are seldom as good as 
they seem at the time. 

17. The complexity of this system made it appear scientific. In reality, the complexity was needed to make the 
coincidental correlation stronger—like counting the Pittsburgh Steelers as an NFC team in the Super Bowl 
Indicator. This is clearly a Texas Sharpshooter Fallacy, choosing a strategy that fits the data, in that no one 
would have concocted this complicated system before looking at the data. 

  (Two finance professors looked at data for 1949-1972. The Foolish Four was a flop. They looked at 
stocks chosen on July 1 instead of January 1. The Foolish Four was a flop. In 1997, the Gardners replaced 
the Foolish Four with the UV4. In 2000, the Gardners buried the Foolish Four and the UV4.) 

18. If wealth belongs in the equation, then omitting it will bias the estimate of the coefficient of income and 
make the equation less useful for predicting spending. 

19. There is self-selection bias in that people who get little pleasure from friends may be more likely to 
participate in solitary activities like practicing the violin alone. 

20. There is the omitted-origin problem because they started each speedometer at 25,000, thereby making 9% 
slower look 45% slower.

P[guilty	if	hair	match]= P[guilty]P[hair	match	if	guilty]
P[guilty]P[hair	match	if	guilty]+P[not	guilty]P[hair	match	if	not	guilty]

= 0.25(1.0)
0.25(1.0)+0.75(0.02)

=0.943
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