Test 4C



AP Statistics


Name:
Directions:  Do all of your work on these sheets.
Part 1:  Multiple Choice.  Circle the letter corresponding to the best answer.
1. 
A variable grows exponentially over time if 


(a)
it increases by the addition of a fixed amount to the variable as time increases by a fixed amount. 


(b)
it increases by squaring its value whenever time is increased by a certain fixed amount. 


(c)
it increases by multiplication by a fixed amount as time increases by a fixed amount. 


(d)
it increases by the logarithm of its value whenever time is increased by a certain fixed amount. 


(e)
none of these.
A business has two types of employees, managers and workers.  Managers earn either $100,000 or $200,000 per year.  Workers earn either $10,000 or $20,000 per year.  The number of male and female managers at each salary level and the number of male and female workers at each salary level are given in the two tables below.




     Managers



  Workers




Male
Female


Male
Female


$100,000
 80
  20

$10,000
 30
  20


$200,000
 20
  30

$20,000
 20
  80


2.
The proportion of male managers who make $200,000 per year is 


(a)
0.067. 

(b)  0.133. 

(c)  0.200. 

(d)  0.400. 

(e)  0.667.

3.
From these data we may conclude that


(a)
the mean salary of female managers is greater than that of male managers. 


(b)
the mean salary of males in this business is greater than the mean salary of females. 


(c)
the mean salary of female workers is greater than that of male workers. 


(d)
this is an example of Simpson's paradox.


(e)
all of the above. 

An article in the student newspaper of a large university had the headline “A's swapped for evaluations?” The article included the following.

According to a new study, teachers may be more inclined to give higher grades to students, hoping to gain favor with the university administrators who grant tenure.  The study examined the average grade and teaching evaluation in a large number of courses in order to investigate the effects of grade inflation on evaluations.  “I am concerned with student evaluations because instruction has become a popularity contest for some teachers,” said Professor Smith, who recently completed the study. 
Results showed that higher grades directly corresponded to a more positive evaluation.

4.
Which of the following would be a valid conclusion to draw from the study? 


(a) A teacher can improve his or her teaching evaluations by giving good grades. 


(b)
A good teacher, as measured by teaching evaluations, helps students learn better, resulting in higher grades. 


(c)
Teachers of courses in which the mean grade is above average apparently tend to have above-average teaching evaluations. 


(d)
Teaching evaluations should be conducted before grades are awarded.


(e)
All of the above. 

Part 2:  Free Response
Answer completely, but be concise.  Show your thought process clearly.  
5. 
A business school conducted a survey of companies in its state.  They mailed a questionnaire to 200 small companies, 200 medium-sized companies, and 200 large companies.  The rate of nonresponse is important in deciding how reliable survey results are.  Here are the data on response to this survey:

	
	Small
	Medium
	Large

	Response
	125
	 81
	 40

	No response
	 75
	119
	160

	Total
	200
	200
	200



(a) 
What was the overall response rate?


(b) 
Calculate appropriate conditional distributions (in percents) to show how nonresponse is related to the size of the business.


(c) 
Draw a bar graph to compare the nonresponse percents for the three sizes of companies.

(d) 
Use your work in (b) and (c) to describe how nonresponse is related to the size of the business.

6. 
Foresters are interested in predicting the amount of usable lumber they can harvest from various 

tree species.  The following data have been collected on the diameter of Ponderosa pine trees (in inches), measured at chest height, and the yield in board feet.  Note that a board foot is defined as a piece of lumber 12 inches by 12 inches by 1 inch.  

	Diameter
	Bd. Feet

	36

28

28

41

19

32

22

38

25

17

31

20

25

19

39

33

17

37

23

39
	192

113

 88

294

 28

123

 51

252

 56

 16

141

 32

 86

 21

231

187

 22

205

 57

265


(a) Use your calculator to construct a scatterplot that would help the foresters make their predictions.  Describe what you see.

(b) One forester suggests that a reasonable model for predicting amount of usable lumber (y) from Ponderosa pine diameter (x) is 
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.  Use your calculator to perform a transformation that linearizes the data if the forester’s suggested model is correct.  Then find the equation of the least-squares line for the transformed data.  Record the equation below.  Define any variables you use.


(c) 
How well does the linear model you calculated in (b) fit the transformed data?  Justify your answer with graphical and numerical evidence.


(d) 
Use your model from (b) to predict the amount of usable lumber from a Ponderosa pine with diameter 30 inches.  Show your method.


(e) 
Suggest a different transformation, involving logarithms, that would help linearize the data.

7. 
There is a positive association between the number of drownings and ice cream sales.  Is the association between these two variables most likely due to causation, confounding, or common response?  Justify your answer.

8. 
A company tests two treatments for an illness.  The following table shows outcomes by treatment for each trial.



          Trial 1





      
       Trial 2


     Treatment A
Treatment B



Treatment A
      Treatment B

Cases

200

       200

Cases

        100

  400

Cured

  40

         30

Cured

          85

  300


(a) 
Calculate the percent of cases that are cured in Trial 1 for each treatment.  Then do likewise for Trial 2.


(b) 
Use the tables above to create a two-way table that shows the relationship between treatment used and treatment outcome.


(c) 
Calculate the percent of cases that are cured with each treatment.


(d) 
Explain your findings in (a) and (c).
I pledge that I have neither given nor received aid on this test._____________________________  
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