POL 138 Quantitative Reasoning in Political Science
In-Class Practice 03  p-values REVIEW

[Items 1 through 7] Below are the 64 possible outcomes for six flips of a fair coin. I did not include all 26 permutations for the middle column, but, of the 64 possible outcomes, 26 involve an equal number of heads and tails.
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	N=1

6 heads
0 tails

3 from fairness
	N=6

5 heads
1 tails

2 from fairness
	N=12

4 heads
2 tails

1 from fairness
	N=26

3 heads
3 tails

0 from fairness
	N=12

2 heads
4 tails

1 from fairness
	N=6

1 heads
5 tails

2 from fairness
	N=1

0 heads
6 tails

3 from fairness




What is the p-value for a test of the null hypothesis that a coin is fair, for a coin that is flipped 6 times and lands on heads…

1. …6 of the 6 times?


2. …5 of the 6 times?


3. …4 of the 6 times?


4. …3 of the 6 times?


5. …2 of the 6 times?


6. …1 of the 6 times?


7. …0 of the 6 times?

---
8. A p-value indicates ___.
· the probability that the null hypothesis is true
· the probability that the null hypothesis is not true
· the strength of evidence against the null hypothesis
9. 
10. Suppose that the p-value is p=0.02 for a test of the null hypothesis. Which, if any, of the following should we do?
· accept the null hypothesis
· reject the null hypothesis
· neither of the above

11. Suppose that the p-value is p=0.84 for a test of the null hypothesis. Which, if any, of the following should we do?
· accept the null hypothesis
· reject the null hypothesis
· neither of the above

12. [bookmark: _Hlk187930942]Suppose that researchers develop a theory that sharing a publication on Twitter will increase the number of citations that the publication receives. Suppose also that data from all publications over the past five years indicate that the mean number of citations for a publication that has been shared on Twitter is higher than the mean number of citations for a publication that has not been shared on Twitter, with a p-value of p<0.001 for a test of the null hypothesis that these means equal each other. Is this sufficient evidence at the conventional level in political science to conclude that sharing a publication on Twitter increased the number of citations that the publication received?
· Yes
· No

13. Suppose that our null hypothesis is that the percentage of liberals in Group A is the same as the percentage of liberals in Group B. If, in our random samples from Group A and Group B, 39% of Group A is liberal and 39% of Group B is liberal, then the p-value for a test of our null hypothesis will be ___.
· 0
· 1
· something between 0 and 1
14. Suppose that researchers develop a theory that sharing a publication on Facebook will increase the number of citations that the publication receives. Bob lists all publications that have been published over the past five years that have not yet been shared on Facebook. Bob randomly selects half of these publications and shares these publications on his Facebook feed, and Bob does not share the other half of these publications on his Facebook feed. After six years, Bob discovers that the mean number of citations for the publications that he shared on Facebook was exactly the same as the mean number of citations for the publications that he did not share on Facebook, with a p-value of p=1.00 for a test of the null hypothesis that these means equal each other. Is this sufficient evidence at the conventional level in political science to conclude that sharing a publication on Facebook does not increase the number of citations that the publication receives?
· Yes
· No

15. In the September 2020 wave of the Democracy Fund Voter Study Group VOTER study, 25% of respondents were Republican. At the time, the U.S. population was about 26% Republican. What weight should be applied to each Republican in the sample, if weighting only on political party?
· 25 ÷ 26
· 26 ÷ 25
· (25 + 26) ÷ 100
· (26  25) ÷ 100



