
Econ 57
Gary Smith

Spring 2012
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. Critically evaluate: “Spending your days in front of the television may contribute to a shortened lifespan, a 
new study suggests. Researchers in Australia found that people who averaged six hours a day of TV lived, 
on average, nearly five years less than people who watched no TV. For every hour of television watched 
after age 25, lifespan fell by 22 minutes, according to the research led by Dr. J. Lennert Veerman of the 
University of Queensland.”

2. A researcher used annual data for Major League Baseball (MLB) players for 1962 (when the current 162-
game schedule was introduced) through 2011 to estimate this equation

Y = −14.075 + 0.083X , R2 = 0.508
(2.285) (0.012)

 where Y is average number of home runs per game that season, X is the average weight (in pounds) of MLB 
players, and the standard errors are in parentheses. The average value of Y is 1.758 and the average value of 
X is 191.758.
a. Do you agree with the author’s choice of which variable should be the dependent variable?

b. Why is the estimated intercept negative?

c. Is the estimated slope substantial, plausible, and statistically significant?

d. What fraction of the variation in Y is explained by X?

3. A Temple University mathematics professor used these data to show that most Americans have an 
exaggerated fear of terrorists:

Without some feel for probability, car accidents appear to be a relatively minor problem of local travel 
while being killed by terrorists looms as a major risk of international travel. While 28 million 
Americans traveled abroad in 1985, 39 Americans were killed by terrorists that year, a bad year—1 
chance in 700,000. Compare that with the annual rates for other modes of travel within the United 
States—1 chance in 96,000 of dying in a bicycle crash, 1 chance in 37,000 of drowning, and 1 chance 
in only 5,300 of dying in an automobile accident.

 How do you suppose the author calculated the probabilities of dying in a bicycle accident, of drowning, 
and of dying in a car accident? Do these calculations prove that it is more dangerous to drive to school 
than to fly to Paris?



4. A researcher asked 30 students to read a short article and then estimate how long it took them to read the 
article. The 30 differences (in seconds) between the actual and estimated times were used to see if people 
generally overestimated or underestimated. He reported that a test of the null hypothesis that the population 
mean is zero gave a t value of 2.0452 and that a 95 percent confidence interval is 26.53 ± 13.82. How do 
you know that he made an error in his calculations?

5. In the Zenith ESP experiments in 1937-1938, a radio program invited listeners to mail in their guesses about 
the symbols that were being looked at by “senders” in the radio studio. An experiment involved 5 trials, 
each with one of two possibilities (circle or square) randomly selected. Listeners were far more likely to 
guess certain sequences than others; for example, 121 listeners chose square-square-circle-square-circle, 35 
chose square-circle-square-circle-square, and 1 listener chose square-square-square-square-square. If the 
experiment was in fact random, what is the probability that each of these 3 sequences would be chosen:
a. square-square-circle-square-circle

b. square-circle-square-circle-square

c. square-square-square-square-square

  How would you explain these listener preferences (other than ESP)?

6. Suppose that the damage award favored by individual potential jurors in a particular personal injury case 
can be described by a normal distribution with a mean of $5,000,000 and a standard deviation of 
$2,000,000. (This probability distribution is across randomly selected jurors.) What percentage of potential 
jurors favor an award of more than $5,500,000?

7.	
 Continuing with the preceding exercise, assume that a jury is a random sample from this distribution and 
that the jury's damage award is the average of the awards favored by the individual jurors. Carefully explain 
the differences in rewards that can be anticipated with a 6-person jury versus a 12-person jury.



8. A medical study found that Treatment A was more successful than Treatment B in treating small kidney 
stones (90% versus 80%) and in treating large kidney stones (70% versus 60%). Is it possible that, overall, 
combining the data for large and small kidney stones, Treatment B was more successful? Explain your 
reasoning and use a numerical example to illustrate your argument.

9. The equation y = α + βx + ε, where y = unemployment and x = production, was estimated using monthly 
2011 data, entering the months in a computer program in order: January, February, March, and so on. How 
would the estimates be affected if we enter the data backwards: December, November, October, and so on?

10. Identify the most appropriate statistical test for each of these research hypotheses. You do not need to show 
any formulas, just identify the test, for example, “difference-in-means t test.”
a. Economics majors who play varsity sports have higher GPAs than do other economics majors.

b. A baby’s birth weight is related to the mother’s pre-pregnancy weight.

c. The prices of cereals (like Cheerios) are lower at Ralph’s than the prices of the same cereals at Von’s.

d. The heights of Major League Baseball players do not depend on the position they play: catcher, pitcher, 
infield, or outfield.

e. The daily percentage change in the price of gold is independent of the percentage change the day before.

11. Identify the most appropriate statistical test for each of these research hypotheses. You do not need to show 
any formulas, just identify the test, for example, “difference-in-means t test.”
a. The gender of a mother’s third child is independent of the genders of her first two children.

b. An increase in the rate of inflation increases the interest rate on Treasury bills by the same amount.

c. People who smoke cigarettes are more likely to die of lung cancer than are nonsmokers.

d. The average age at death is the same for people with common and uncommon names.

e. A portfolio consisting of the Dow stocks whose prices went up in January will do better for the rest of the 
year than will a portfolio of the remaining Dow stocks.



12. Before a magician flips a coin, you believe that there is a 1/3 chance it has heads on both sides, a 1/3 chance 
that it has tails on both sides, and a 1/3 chance that it has a head on one side and a tail on the other. The coin 
lands heads. What are your revised probabilities that this coin has heads on both sides, has tails on both 
sides, and has a head on one side and a tail on the other?

13. In order to see whether women are more successful at single-sex or coeducational colleges, samples of 
women attending a women's college and a coeducational college were asked, "Do you feel you are 
successful at your college?" The results were as follows:

	
 	
 Women's College	
 Coeducational College
	
 Yes	
 37	
 30
	
 No	
 15	
 13
 The researcher explained that, “A chi-square test was used to see if the results are statistically significant. 

We assume that a positive answer is a valid determinate of true success, so that the null hypothesis is that the 
probability equals 0.5, because there is a 50-percent chance of agreeing that either yes, one is successful or 
no, one is not successful.” The observed values were compared to these expected values:

  Women's College Coeducational College
 Yes 26 21.5
 No 26 21.5
 Explain why this procedure is not persuasive, and then make an appropriate statistical test.

14. Suppose that a college student's first-year grade point average G can be predicted from the student’s high 
school grade point average H and standardized test scores T: G = α + β1H + β2T + ε, where β1 and β2 are 
positive, and  H and T are positively correlated. If T is omitted from this equation, how will be least squares 
estimate of the coefficient of H be affected? What harm is there if T if omitted?



15. A researcher compared the times at which Los Angeles buses arrived at randomly selected bus stops with the 
times shown on the bus schedules. His 54 observations of the difference between the actual and posted times 
had a mean of 4.3148 minutes with a standard deviation of 10.5898. He calculated the t value to be

t = 4.3148
10.5898 / 54

= 2.994

 and the two-sided P value with 54 - 1 = 53 degrees of freedom to be 0.0042. He also calculated this 99% 
confidence interval:

4.3148 ± 2.6723 10.5898
54

⎛
⎝⎜

⎞
⎠⎟
= 4.31± 3.85

 Explain why you either agree or disagree with his interpretations of his results:

a. “This is statistically significant at the 1% level and rejects the null hypothesis that the buses are precisely 
on time.”

b. “A bus has a 99% chance of being between 0.46 and 8.16 minutes late.”

16. (continuation) Fourteen buses arrived early and 40 late. What is the exact two-sided P value for a test of the 
null hypothesis that a bus is equally likely to be early or late?

17. A 1987 study of 115 cats that had been brought to New York City veterinary hospitals after falling from 
high-rise apartment buildings found that 5% of the cats that fell from 9-32 stories died, while 10% of the 
cats that fell from lower heights died. The doctors speculated that this was because cats falling from higher 
heights are able to spread out and create a parachute effect. What might a statistician say?

18. The following multiple regression equation was used to explain spending by professors:
Y = α + β1X + β2D + ε

 where Y = annual spending, X = annual income, D = 1 if has tenure, 0 if untenured. Explain why you either 
agree or disagree with this interpretation of β2: “The coefficient of the dummy variable measures the extent 
to which a professor can afford to spend more because tenured professors have higher incomes than do non-
tenured professors.”



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 were the results:

 Card Number Number of Students
 1 10
 2 16
 3 27
 4 3
 Using the null hypothesis that each of these four numbers is equally likely to be chosen, he calculated this 

value of the chi-square statistic:
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= 0.3954
 What is wrong with this calculation and why does it matter?

20. Professor McTorture was hired by a liberal foundation to demonstrate that the Reagan years ushered in a 
period of growing income inequality in the United States. He was able to do so by creating Figure 1, 
showing a dramatic acceleration in the number of households earning more than $100,000 a year. Explain 
why this figure is misleading.
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Figure 1 Number of Households Earning More than $100,000 a Year


