
Econ 57 
Gary Smith 

Fall 2017 
Final Examination (150 minutes) 

No calculators allowed. Just set up your answers, for example, P = 49/52. BE SURE TO EXPLAIN YOUR 
REASONING. If you want extra time, you can buy time at a price of 1 point a minute; for example, if your test 
is handed in 10 minutes after the scheduled finish time, 10 points will be subtracted from the test score. 

1. A New York Times article argued that one reason many students don’t graduate from college within six years 
of enrolling is that they choose to “not attend the best college they could have.” For example, many students 
with a 3.5 high school grade-point average could have gone to the University of Michigan Ann Arbor, which 
has an 88% graduation rate, but choose instead to go to Eastern Michigan, which has a 39% graduation rate. 
a. What flaws do you see in the conclusion that these students would have a better chance of graduating if 

they went to the University of Michigan instead of Eastern Michigan? 

b. What kind of data would we need to draw a valid conclusion? 

2. This regression equation was estimated using data for 481 California Census blocks that were more than 
95% Hispanic in 2008: 

!  

 where P = % of the two-party vote received by Barack Obama in the 2008 Presidential election, Y = median 
household income of Hispanics ($1000s of dollars), D = 0 if the Census block is in L. A. County and D = 1 
otherwise, and the t values are in brackets. Explain why you either agree or disagree with these conclusions: 
a. Income is not statistically significant; the p value is 0.27, meaning that there’s a 27% chance we accept 

the null hypothesis that income has no effect on the Hispanic vote.  

b. The effect of D on P is substantial because the t-value is 8.42. 

c. There is an error in the results because the R2 cannot be so low if some explanatory variables are 
statistically significant. 

d. The model would be better if D = 1 if the Census block is in Los Angeles County and D = 0 otherwise. 

P = 0.843 + 0.00023Y + 0.00038D , R2 =0.0025
[97.12] [1.11] [8.42]



3. You will invest $10,000 in 4 stocks. The 1-year return on each stock is normally distributed with a mean of 
10% and a standard deviation of 20%. The 4 returns are independent. You will either: (1) invest an equal 
amount ($2,500) in each stock; or (2) invest the entire $10,000 in one, randomly selected stock. 
a. Is the return from Strategy 1 more likely to be positive or to be negative? 

b.  Is the return from Strategy 1 more likely to be higher or lower than the return from Strategy 2? 

c. Which strategy is more likely to have a negative return? 

d. Which strategy is more likely to have a return higher than 20%? 

4. Continuing the preceding question, 
a. What is the probability that at least one of the four stocks will have a return larger than 10%? 

b. What is the probability that three of the four stocks will have returns larger than 10%? 

5. A statistics textbook gives this example: 
Suppose a downtown department store questions forty-nine downtown shoppers concerning their age.
… The sample mean and standard deviation are found to be 40.1 and 8.6, respectively. The store could 
then estimate µ, the mean age of all downtown shoppers, via a 95% confidence interval as follows: 

!  

Thus the department store should gear its sales to the segment of consumers with average age between 
37.7 and 42.5. 

 Explain why you either agree or disagree with this interpretation: 95% of downtown shoppers are between 
the age of 37.7 and 42.5. 

  

X ±1.96
s
n
= 40.1±1.96

8.6
49

= 40.1± 2.4



6. In college football, tied games are decided by giving each team the ball on the other team’s 25-yard line and 
seeing which team is able to score the most points. If the teams are still tied after each team has one chance 
to score, they do it again with the teams reversing the order. A study of 160 tied games found that the team 
going first won 71 times and the team going second won 89 times. Is this difference statistically significant? 

7. What is incorrect about these reported results? 
a. A  two-sample difference-in-means test gave 

t-value: 3.79 
degrees of freedom: 93 
p-value: 0.03 

b. A researcher looked at male and female choices between Coke and Diet Coke and obtained a chi-square 
value of 0.0383: “This means that I can reject the null hypothesis that men and women are equally likely 
to prefer Coke or Diet Coke, since 0.0383 is less than 0.05” 

8. A researcher commented on the estimated equation shown below: “Multicollinearity could be a factor, as 
indicated by the very high standard error and the small t-value.” 

!  

( ): standard errors 
[ ]: t-values 
a. How does multicollinearity affect standard errors and t-values? 

b. Why is it clear that multicollinearity is not a problem here? 

Y = 1,146.0 + 1.432X , R2 = 0.00
(195.6) (71.6)
[5.86] [0.02]



9. The ancient Enneagram has nine personality types represented by the numbers 1 through 9 around a circle: 

!  

 Three equilateral triangles can be drawn by connecting the points 9-3-6, 4-7-1, and 5-8-2. These three 
groupings correspond to three emotional states identified by modern psychological theory: attachment 
(9-3-6), frustration (4-7-1), and rejection (5-8-2). 

  If the numbers 1 - 9 were randomly separated into three groups of three numbers, what is the probability 
that one group would contain the numbers 9, 3, and 6 (not necessarily in that order), another group would 
contain the numbers 4, 7, and 1, and the third group would contain the numbers 5, 8, and 2? 

10. In 1960, Meyer Efroymson, a statistician for Esso Research and Engineering, proposed choosing the 
explanatory variables for a multiple regression model from a list of candidate variables, one by one, based 
on which variable is the most statistically significant. One explanatory variable is chosen in the first round; a 
second explanatory variable is chosen in the second round, and so on, until there are no remaining 
statistically significant variables. To test this procedure, a multiple regression model was estimated using 
100 observations on 50 candidate variables. Then the estimated model was used to make predictions for 100 
additional observations. The root mean square error was 18.66 for the 100 observations used to estimate the 
model and 52.33 for the 100 new observations. How would you explain this disparity?   
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11. Ninety-nine break shots on a full rack of 15 billiard balls resulted in 54 sunk balls, allocated as follows: 

!  
 Thus the balls in the three corners of the rack were sunk 9, 6, and 10 times. Dividing the rack into three 

categories (corners, adjacent to the corners, and other), is there a statistically significant relationship 
between a ball's position in the rack and its likelihood of being sunk on the break? 

!  

  

12. A professor used 2016 annual data for the 500 stocks in the S&P 500 to estimate this model of stock prices: 

!  

 P = price per share, D = dividends per share, E = earnings per share, A = assets per share, and [ ] = t-values.  
a. How would the estimates be affected if the professor reversed the order of the explanatory variables? 

!  

b. How would the estimates be affected if the stocks had been arranged from highest to lowest prices before 
estimating the equation? 

c. Explain why you agree or disagree with this interpretation: “The reason the coefficient of earnings is so 
large and statistically significant may be that companies with more assets tend to have higher earnings.” 
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P = 13.5 + 3.37D + 7.89E + 0.89A , R2 =0.68
[4.52] [2.49] [4.44] [1.83]

P = a + b1A + b2E + b3D



13. a. In a computer game, Blake is shown (in random order) either: (a) a rectangle that is yellow, blue, green, 
 or red; or (b) the word yellow, blue, green, or red written in black. Blake’s objective is to mouse-click as 

quickly as possible on the word at the bottom of the screen that matches the color or word shown. 
 Color Word  Color Word 
 1.12 1.02 1.13 1.07 
 1.15 1.28 1.13 1.03 
 0.95 0.95 0.98 0.78 
 1.08 1.17 0.95 0.88 
 0.93 1.03 1.62 1.05 
 0.82 1.15 1.33 1.20 
 0.88 1.12 0.83 1.05 
 0.83 1.18 1.13 1.00 
 1.17 1.38 1.52 1.20 
 0.90 1.08 0.98 1.32 

a. What test would you use to determine whether there was a statistically persuasive difference in Blake’s 
reaction times (in seconds)? (Just identify the test; do not do it.)  

b. What is wrong with this conclusion: “The two-sided p-value is 0.67, which is much larger than 0.05. 
Therefore, the null hypothesis is supported and the alternative hypothesis is rejected.” 

14. In 2016, two Chinese researchers reported that a computer analysis of the faces of male Chinese criminals 
and non-criminals showed that the computer correctly identified 89.5% of the criminals as criminals and 
correctly identified 93% of the non-criminals as non-criminals. If 0.36% of the Chinese male population is 
criminal, what is the probability that a person labeled criminal by the computer is actually a criminal? 



15. A blogger for the statistical software program Minitab answered the question, “How Can I Deal With 
Multicollinearity?” by writing that “the solution may be relatively simple…. Remove highly correlated 
explanatory variables from the model…. Because they supply redundant information, removing one of the 
correlated factors usually doesn't drastically reduce the R-squared.” How would you respond? 

16. A student asked a random sample of 54 of her classmates whether they were nearsighted and whether their 
grade point average (GPA) was above or below B+: 

  Nearsighted Not Nearsighted 
 GPA < B+ 14 15 
 GPA ≥ B+ 17 8 

a. What test would you use to see whether these data reject the null hypothesis that GPA and 
nearsightedness are independent? (Just identify the test; do not do it.) 

b. This student then multiplied all her data by 3: 
  Nearsighted Not Nearsighted 
 GPA < B+ 42 45 
 GPA ≥ B+ 51 24 
 “I assumed that I originally picked a perfectly random sample, and that if I were to have polled 3 times 

as many people, my data would have been greater in magnitude, but still distributed on the same normal 
distribution.” Does this procedure make sense to you? How do you think it affected her p value? 

17. In a class of 18 students, five 2-person teams will be chosen randomly each week to work on out-of-class 
projects. (Each week, no one can be on more than 1 team; each student is either on a team or not on a team.) 
If there are 10 weeks in the semester, what is the probability that one of the students, Jill McKenzie, will 
a. never be selected? 

b. be selected all 10 weeks? 

c. be selected exactly 5 weeks?  



18. College students rated their intelligence and preparedness for life after college on a scale of 1 to 10. 
a. Explain why this argument either does or does not make sense. 

I interviewed 150 students of all genders and years (underclassmen and upperclassmen). However, 
since my study required me to compare four groups, I couldn’t use all my data because there would be 
more students in some groups than others. So, I randomly selected 5 male underclassmen, 5 female 
underclassmen, 5 male upperclassmen, and 5 female upperclassmen.  

  

b. He conducted 6 difference-in-means tests. What test would you recommend instead? 

c. What is wrong with this conclusion? 
I found that despite my original predictions, there was no statistical significance. All the P values of 
each hypothesis test were greater than .05, making them statistically insignificant at the 5 percent 
level. This means that even though one would expect upperclassmen and females to feel more 
prepared for college and more intelligent, they do not perceive themselves as so. 

  

19. A professor showed 56 students four playing cards, numbered 1, 2, 3, and 4; shuffled them behind his back; 
and then selected one of the cards. While he looked at the selected card, the students tried to read his mind 
and wrote down their best guess as to which card was selected. Here are the results: 

 Card Number 1 2 3 4 
 Number of Students 10 16 27 3 
 What is wrong with this calculation of the chi-square statistic and why does it matter?: 

!  

  

20. Peter Bernstein, author of Against the Gods, gives this example of regression towards the mean: “Joseph had 
this preordained sequence of events in mind when he predicted that seven years of famine would follow 
seven years of plenty.” Do you agree? 
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