POL 138 Quantitative Reasoning in Political Science
In-class practice for Exam 3  Part 1

Below are data for two studies:

	Study
	Estimated
effect size
	Sample
size

	A
	10
	300

	B
	4
	800



Which of the following is a correct formula for calculating the mean estimated effect size, weighted by sample size?
· (10 + 4) / 2
· 10×300 + 4×800
· 10×(300/4) + 4×(800/10)
· 10×(300/800) + 4×(800/300)
· 10×(300/1100) + 4×(800/1100)

Suppose that we are interested in isolating the effect of X on Y. We have a potential control variable C1 that influences X and influences Y, and we have another potential control variable C2 that is influenced by X and is influenced by Y. Which of the following is most correct?
· We should control for C1 and control for C2.
· We should control for C1 and not control for C2.
· We should control for C2 and not control for C1.
· We should not control for C1 and not control for C2.

The Robert G. Bone Scholarship is the highest academic honor at Illinois State University, which is awarded to academically excellent undergraduates who have been at ISU for at least four semesters. This past year, ten of the fourteen Bone scholars (71%) were female. To assess the extent to which this percentage female is fair, which of the following pieces of information would be most useful to know?
· the percentage female among all students at Illinois State University
· the percentage female among all undergraduate students at Illinois State University
· the percentage female among all undergraduate students at Illinois State University who have a 4.0 GPA

Feeling thermometers can be used to measure how a participant feels about a target, on a scale from 0 for very cold toward the target to 100 for very warm about the target. Suppose that we are interested in whether male students rate a POL 197 instructor differently on average compared to how female students rate a POL 197 instructor. Which of the 95% confidence intervals below would better indicate an informative null for an estimate of the gender difference in mean ratings?
· [-2, +6]
· [-30, +30]

Suppose that we use a randomized experiment to test the effectiveness of a weight loss pill on a random sample of women. The mean weight loss among these women is 6 pounds, with a p-value that is p<0.05 for a test of the null hypothesis that the mean weight loss was zero among these women. We then use a randomized experiment to test the effectiveness of the same weight loss pill on a random sample of men. The mean weight loss among these men is 2 pounds, with a p-value that is not p<0.05 for a test of the null hypothesis that the mean weight loss was zero among these men. Does the combination of these results provide sufficient evidence to conclude at the conventional level in political science that the weight loss pill caused more weight loss on average among these women than the weight loss pill caused among these men?
· Yes
· No

Suppose that a researcher conducts a randomized experiment to assess whether students have a gender bias in their ratings of instructors. The researcher has a sample of 600 male students and 820 female students. The researcher conducts a statistical test to see whether there is gender bias among the sample of male students and then conducts another statistical test to see whether there is gender bias among the sample of female students. What is the expected chance that at least one of these two statistical tests produces a p-value of 0.05 or less?
· 0%
· above 0% but less than 5%
· 5% 
· above 5% but less than 10%
· 10%
· above 10%

The sex ratio at birth is a comparison of the number of boys born to the number of girls born. For example, if, in a certain time period, 104 boys are born and 100 girls are born, then the sex ratio at birth will be 1.04 for that time period. From 1979 through 2015, China had a one-child policy that applied to the majority Han ethnic population but that permitted exceptions for certain ethnic minorities that had a low population size. Suppose that data collected in 2011 before the end of the one-child policy indicated that the sex ratio in China among the majority Han ethnic population was higher (in other words, favored boys more) after 1979 than before 1979. One possible reason for this difference is that the one-child policy increased the sex ratio in China among the majority Han ethnic population. But propose another potential explanation that we should consider. And, if you can, propose a method that we can use to quantitatively account for this other potential explanation.
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Study A has a sample size of 500 participants, and Study B has a sample size of 200 participants. Study A has an estimated effect size of 4, and Study B has an estimated effect size of 7. Which study should receive more weight in a meta-analysis?
· Study A, because Study A has a larger sample size
· Study B, because Study B has a larger estimated effect size

Suppose that a particular college offers majors only in physics and sociology. At this college, female physics professors have been more likely to receive an internal grant than male physics professors have been to receive an internal grant, and female sociology professors have been more likely to receive an internal grant than male sociology professors have been to receive an internal grant. Can we therefore conclude that, across the college as a whole, compared to male professors, female professors have been more likely to receive an internal grant?
· Yes
· No

Suppose that, ten days before the 2028 U.S. presidential election, Illinois State University hosts a debate between the Democratic Party nominee and the Republican Party nominee. Tickets are distributed so that 1,000 undergraduates are permitted to attend, with the tickets randomly awarded to any student who registers to win one of the tickets. After the debate, an instructor randomly selects 600 of 1,000 the undergraduate attendees who attended, to complete a three-item survey, with the first question being which presidential candidate the undergraduate student intends to vote for. The instructor then estimated the percentage of all undergraduates at Illinois State University who will vote for the Democratic Party nominee, based on the percentage of the 600 surveyed undergraduates who indicated that they intend to vote for the Democratic Party nominee. Of the following, which best describes why this survey might not provide a good estimate of the percentage of all undergraduates at Illinois State University who will vote for the Democratic Party nominee?
· The sample was randomly selected.
· The sample size was too small to make a valid inference about the population.
· The instructor should have used the last question on the survey to ask about which candidate the undergraduate student intends to vote for.
· The sample of the survey was not plausibly representative of the population.

Suppose that we conduct a randomized experiment to estimate the effect of a treatment, but we do not detect sufficient evidence that the treatment has any effect. One potential reason for this null result is heterogeneous effects, which refers to ___.
· socially desirable effects
· effects biased by heteroskedasticity
· effects that regress toward the mean
· effects that differ between subpopulations
Suppose that a course has only two exams: a multiple-choice midterm exam, and a multiple-choice final exam. For the course, after the midterm exam, an instructor requires students who scored below the median on the midterm exam to attend an extra study session. No student who scored at or above the median on the midterm exam attends the extra study session. Among students who attended the extra study session, the mean score on the midterm exam was 60 percent but was 70 percent on the final exam, for an increase of 10 percentage points. Among students who did not attend the extra study session, the mean score on the midterm exam was 80 percent but was 75 percent on the final exam, for a decrease of 5 percentage points. The instructor calculates a relevant p-value for the comparison, which is p<0.05. The instructor interprets this as evidence that the extra study session helped students in attendance at the extra study session learn the material. But which one of the following could also help explain the pattern?
· overcontrolling
· reverse causality
· Simpson's paradox 
· an ecological fallacy 
· regression toward the mean

Suppose that a course has only one exam: a multiple-choice final exam. For the course, an instructor offers an extra study session but does not require attendance from any student. The students who attended the extra study session has a mean percentage correct of 90 on the final exam, and the students who did not attend the extra study session has a mean percentage correct of 70 on the final exam. The instructor uses this 20 percentage point difference as the estimate of how much attending the extra study session affected the final exam score on average. Select which of the following you expect, considering potential selection bias in attending the extra study session:
· Compared to the true average effect of attending the extra study session on the final exam score, the instructor's estimate of the true average effect of attending the extra study session on the final exam score will likely be biased lower.
· Compared to the true average effect of attending the extra study session on the final exam score, the instructor's estimate of the true average effect of attending the extra study session on the final exam score will likely be biased higher.
· Compared to the true average effect of attending the extra study session on the final exam score, the instructor's estimate of the true average effect of attending the extra study session on the final exam score will likely not be biased.

Explain the reason for the option that you selected in the prior item.








