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Comparative Boxplots WS
AP Statistics

1) A student study of the effects of caffeine asked volunteers to take a memory test 2 hours after drinking soda.  Some drank caffeine-free cola, some drank regular cola (with caffeine), and others drank a mixture of the two (getting a half-dose of caffeine).  Here are the five-number summaries for each group’s scores (number of items recalled correctly) on the memory test:




n
Min
Q1
Med
Q3
Max


No caffeine

15
16
20
21
24
26


Low caffeine

15
16
18
21
24
27


High caffeine

15
12
17
19
22
24

Create parallel boxplots for these results.  Write a few sentences comparing the performances of the three groups.
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2) A student placed 180˚F water in each of four different types of cups and measured the difference in temperature of the water after 30 minutes to see which type of cup was more effective at maintaining temperature.  She repeated the procedure eight times.  Use the following boxplots to answer the questions.
a) Which type of cup lost the most temperature in a single observation?  
b) On average, which type of cup retained the most temperature?
c) Which type of cup had the most variability in temperature changes?
d) Which type of cup would you recommend to keep coffee hot longer & more consistently?
3) (2004 Question 1) A consumer advocate conducted a test of two popular gasoline additives, A and B.  There are claims that the use of either of these additives will increase gasoline mileage in cars.  A random sample of 30 cars was selected.  Each car was filled with gasoline and the cars were run under the same driving conditions until the gas tanks were empty.  The distance traveled was recorded for each car.  Additive A was randomly assigned to 15 of the cars and additive B was assigned to the other 15 cars.  The gas tank of each car was filled with gasoline and the assigned additive.  The cars were again run under the same driving conditions until the tanks were empty.  The distance traveled was recorded and the difference in the distance with additive minus the distance without additive for each car was calculated.  The following table summarizes the calculated differences.
	Additive
	Values below Q1
	Q1
	Median
	Q3
	Values above Q3

	A
	-10, -8, -2
	1
	3
	4
	5, 7, 9

	B
	-5, -3, -3
	-2 
	1
	25
	35, 37, 40


a) Display parallel boxplots (showing outliers, if any) of the differences of the two additives.
b) Two ways that the effectiveness of a gasoline additive can be evaluated are by looking at either 

· The proportion of cars that have increased gas mileage when the additive is used in those cars

or

· The mean increase in gas mileage when the additive is used in those cars.
i) Which additive would you recommend if the goal is to increase gas mileage in the highest proportion of cars?  Explain.
ii) Which additive would you recommend if the goal is to have the highest mean increase in gas mileage?  Explain.

