STA 3024 – Practice Problems – Comparing 2 Proportions

Solutions

1) Two movie reviewers give movies “thumbs Up” and “thumbs down” ratings. You sample 100 movies that they both have rated and find that they both gave “thumbs up” to 25 movies, both gave “thumbs down” to 30 movies, Rog gave “thumbs up” and Ric “thumb down” to 28 movies, and the remaining movies Rog gave “thumbs down” and Ric “thumbs up”. Test whether there is a tendency for one reviewer to give more movies “thumbs up” than the other.

n12 = 28    n21=100-25-30-28=17   
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  z.025=1.96 Don’t conclude difference in proportions at =0.05 level

2) A government agency wants to compare two defense contractors’ missiles. Due to the high cost of tests, they sample 10 from each contractor. They label a launch a success if the missile lands within 100 meters of the target. They observe 8 successes for contractor A and 5 for contractor B. Write out the cases that show as strong or stronger evidence in favor of contractor A being superior to contractor B, conditional on the evidence from the tests. Note: You can use the formula in the review sheet to obtain the probabilities and P-value.


Success
Fail
Total
Probability

A
8
2
10
0.14628483

B
5
5
10


Total
13
7
20









Success
Fail
Total


A
9
1
10
0.02708978

B
4
6
10


Total
13
7
20









Success
Fail
Total


A
10
0
10
0.00154799

B
3
7
10


Total
13
7
20


P-value=.1463+.0271+.0015=.1749

3) A researcher is interested in determining whether there may be a link to smoking and premature births. She obtains 1000 children born prematurely and 1000 children of similar demographic characteristics who were not premature. She finds that 250 of the mothers of the premature children smoked and 100 of the mothers of non-premature children smoked. Give the relevant measure(s) of the association between smoking and premature birth and a 95% confidence interval.

Case control (retrospective) study: Don’t have estimates of P(Premature|Smoke) amd P(Premature|Not Smoke). We do have estimates of odds(Smoke|Premature) and odds(Smoke|Not Premature) and their ratio is same as ratio of odds(Premature|Smoke) and odds(Premature|Not smoke)

Sample data:  


Premature
Not Premature
Total

Smoke
250
100


No Smoke
750
900


Total
1000
1000
2000
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4) A clinical trial for a new drug reveals that of 500 people taking the new drug, 40 people have a particular side effect. Among 500 people taking a placebo, 15 have the side effect. Give the relevant measure(s) and 95% confidence interval(s).

   Relative Risk:  Estimate=2.67     95%CI:  (1.49 , 4.76)

   Odds Ratio:    Estimate=2.74    95%CI:  (1.51 , 5.00)

5) A study was conducted comparing males and females with respect to invasion of barroom tables. 20 males invaded tables which were marked and 14 females did. Of the 20 tables invaded by males, 11 were marked with female objects, 9 male. Of the 14 tables invaded by females, 11 had female objects, 3 male. Is there a gender effect in terms of invasion of barroom tables? 

 Treating these as matched pairs (pairs are invader/invadee): Use McNemar’s test (although these are very small samples). There are 11 pairs where invader was male and invadee was female. There were 3 pairs where the invadee was female and invadee was male. The z-statistic is 2.14

6) In the history of the Masters golf tournament, among all golfers completing all 4 rounds: In 1492 cases, the golfer shot above par in both rounds 1 and 4, 564 shot at or below par in both rounds, 688 shot over par in round 1 and at or below par in round 4, and 728 shot at or below par in round 1 and above par in round 4. Test whether the probability of shooting at or below par differs between rounds 1 and 4.

McNemar’s test: 
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