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	Person
	Year
	Wealth 
Jan 1
	Won 
Lottery?
	Married or 
unmarried?
	Wealth 
Dec 31

	A
	1
	$0
	Lost
	Unmarried
	$0

	A
	2
	$0
	Lost
	Unmarried
	$0

	A
	3
	$0
	Lost
	Unmarried
	$0

	B
	1
	$500
	Lost
	Unmarried
	$500

	B
	2
	$500
	Lost
	Married
	$500

	B
	3
	$500
	Lost
	Married
	$500

	C
	1
	$0
	Lost
	Unmarried
	$0

	C
	2
	$0
	Won
	Unmarried
	$100,000

	C
	3
	$100,000
	Won
	Married
	$200,000

	D
	1
	$300,000
	Lost
	Married
	$300,000

	D
	2
	$300,000
	Lost
	Married
	$300,000

	D
	3
	$300,000
	Lost
	Married
	$300,000


1. Researchers can use lottery winners to estimate the effect of wealth, because winning a lottery is random, and, at the time of the lottery, the set of people who play the lottery and win the lottery is similar to the set of people who play the lottery and lose the lottery. 

Suppose that, in a fictional country, married persons have more wealth than unmarried persons have. Explanation 1 for this pattern is that more wealth, on average, causes a person to be more likely to get married (maybe, for instance, more wealth makes a person more attractive as a spouse). Explanation 2 for this pattern is that being married causes a person to accumulate more wealth (maybe, for instance, because a married person on average has more children and works more hours or saves more of their income to help support the children).

The table has data for four persons (A through D) in three years (1, 2, 3), indicating that persons' wealth on January 1 of a year, whether the person won the lottery that year, whether the person was married that year, and that persons' wealth on December 31 of that year. In this country, the only lottery is held January 1, and the winners receive the lottery winnings on January 2. And, in this country, people can get married only on July 1. Indicate whether the table data better match Explanation 1 or Explanation 2. Then explain why that explanation is a better match to the data.










2. Suppose that, at Faber College, enrollment in the political science major increased 3% each year from 2018 through 2020. At the start of 2021, the political science department hired a new department chair, and enrollment increased 4% each year from 2021 through 2023. For estimating how the new chair affected enrollment rates in the political science major, which of the following would provide the better comparison for a difference-in-differences design, based on only the enrollment rates indicated below?
· the history major at Faber College, in which enrollment increased 3% each year from 2018 through 2020
· the sociology major at Faber College, in which enrollment increased 4% each year from 2021 to 2023
· the economics major at Faber College, in which enrollment increased by 1 percentage point between the 2018-2020 period and the 2021-2023 period

[Items 3 and 4] The table below indicates that, among a hypothetical set of five men academics and five women academics, 80 percent of the men who applied for tenure received tenure, but only 40 percent of the women who applied for tenure received tenure. 

	Men academics
	
	Women academics

	Tenure
	Publications
	
	Tenure
	Publications

	No
	10
	
	No
	10

	
	
	
	No
	10

	
	
	
	No
	10

	Yes
	20
	
	Yes
	20

	Yes
	20
	
	
	

	Yes
	30
	
	Yes
	30

	Yes
	30
	
	
	



3. In the table, women were ___ less likely to receive tenure than men were to receive tenure.
· 40 percentage points, because 80 percent minus 40 percent is 40 percent
· 50 percentage points, because 80 minus 40 is 40, and 40 divided by 80 is 50 percent

4. Considering only statistical control for the number of publications, which inference below is most supported?
· The data suggest that women were less likely than men to receive tenure, controlling for number of publications.
· The data suggest that women were as likely as men to receive tenure, controlling for number of publications.
· The data suggest that women were more likely than men to receive tenure, controlling for number of publications.
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5. Suppose that a researcher is interested in the extent to which college causes persons to become more politically liberal. In 2019, the researcher surveys a representative sample of age-18 persons who attend college and a representative sample of age-18 persons who do not attend college. Four years later, in 2023, the researcher surveys each person again. Suppose that the researcher's data are in the table below, in which political ideology is measured from 0 for extremely liberal to 10 for extremely conservative.

	Group
	Mean ideology
at age 18
	Mean ideology
at age 22

	Persons in college
	4.5
	3.0

	Persons not in college
	5.0
	4.5



If the researcher used a difference-in-differences design that compared persons in college to persons not in college, the researcher's estimate of the effect of college on political ideology would be that college ___.
· made persons in the sample about 0.0 units more liberal on average
· made persons in the sample about 0.5 units more liberal on average
· made persons in the sample about 1.0 units more liberal on average
· made persons in the sample about 1.5 units more liberal on average

6. Suppose that, on January 1, 2024, Freedonia enacted the Unemployment Reduction Act. Researchers are interested in assessing the extent to which the Unemployment Reduction Act caused a change in Freedonia's unemployment rate. Oceania is a country immediately next to Freedonia and is similar to Freedonia in every way, except that Oceania did not enact any legislation to reduce unemployment.

	
	Unemployment Rate

	
	2021
	2022
	2023
	2024

	Freedonia
	8%
	9%
	10%
	5%

	Oceania
	9%
	8%
	8%
	9%



Considering a difference-in-differences method, what do the data in the table above suggest about the decrease in unemployment in Freedonia between 2023 and 2024?
· The Unemployment Reduction Act was plausibly the reason for the decrease in unemployment in Freedonia between 2023 and 2024.
· The Unemployment Reduction Act was probably not the reason for the decrease in unemployment in Freedonia between 2023 and 2024.

7. The table below indicates that, among a hypothetical set of five men academics and five women academics, 60 percent of the men who applied for tenure received tenure, and 640 percent of the women who applied for tenure received tenure. 

	Men academics
	
	Women academics

	Tenure
	Publications
	
	Tenure
	Publications

	No
	10
	
	No
	10

	No
	10
	
	
	

	Yes
	20
	
	
	

	
	
	
	No
	20

	Yes
	20
	
	Yes
	20

	
	
	
	Yes
	30

	Yes
	30
	
	Yes
	30



Considering only statistical control for the number of publications, which inference below is most supported?
· The data suggest that women were less likely than men to receive tenure, controlling for number of publications.
· The data suggest that women were as likely as men to receive tenure, controlling for number of publications.
· The data suggest that women were more likely than men to receive tenure, controlling for number of publications.

---

8. Suppose that, in a randomized experiment, the mean response from participants in the control group differs from the mean response from participants in the treatment group. One reason for this is that participants in the control group were treated differently than participants in the treatment group were treated. The other possible reason why the mean response from participants in the control group differed from the mean response from participants in the treatment group is ___.
· a ceiling effect
· Simpson's paradox
· random assignment error
· regression toward the mean




