Chapter 4 Test Review
AP Statistics

Name




Period

Part 1:  Multiple Choice.  Circle the letter corresponding to the best answer.
1.
The following numbers appear in a table of random digits:

      38683   50279   38224   09844   13578   28251   12708   24684

A scientist will be measuring the total amount of debris in a random sample (n = 5) of sites selected without replacement from a population of 45 sites. The sites are labeled 
01, 02, … 45 and she starts at the beginning of the line of random digits and takes consecutive pairs of digits. Which of the following is correct?
(a) Her sample is 38, 25, 02, 38, 22

(b) Her sample is 38, 68, 35, 02, 22

(c) Her sample is 38, 35, 27, 28, 08

(d) Her sample is 38, 65, 35, 02, 79

(e) Her sample is 38, 35, 02, 22, 40
2.  We wish to investigate if a new medicine is effective in reducing the length and severity of the flu. We take the next 20 patients who come to the walk-in clinic complaining of flu and, after a medical exam to verify that the patients do have the flu, give them the new medicine and tell them about the new drug we are giving them. One week later, the patients are contacted and 15 patients state the new remedy was helpful in reducing the severity and length of the illness. Which of the following is not correct? 
(a) This is a poor experiment because there is no control group. We do not know how many would feel better in a week without treatment. 

(b) This is a poor experiment because it is not double-blind. The patients may feel relief because they thought the drug should work. 

(c) This is a poor experiment because a convenience sample was selected. Patients who come to the walk-in clinic may have more severe flu than people who do not. 

(d) This is a poor experiment because we didn’t give the remedy to people without the flu to assess its effect in a control group. 

(e) This is a poor experiment because the sample size is likely to be too small to detect anything but a large improvement when measuring the proportion of people reporting an improvement.

3.
A survey was done in the town of Mechanicsville to estimate the proportion of cars that are red and made by companies based in Japan.  A random sample of 25 cars from a student parking lot at Lee-Davis High School was taken. Which of the following is not correct?

(a) This sample may not be representative of the cars in Mechanicsville because mainly students park at Lee-Davis High School.

(b) If the particular parking space is vacant, we can simply select another parking space at random because it is unlikely that a space being vacant is related to the color or manufacturer of the car.

(c) It would be dangerous to simply select the first 25 parking spaces in the lot closest to the auditorium because there are a number of parking spaces there reserved for Drivers Ed vehicles, whose primary color is white.

(d) A different team doing the sampling independently would obtain different answers for their sample proportions. 

(e) The results will be the same regardless of the time of day that the sample is taken.
4.
A recent survey by a large-circulation Canadian magazine on the contribution of universities to the economy was circulated to 394 people who the magazine decided “are the most likely to know how important universities are to the Canadian economy.” The main problem with using these results to draw conclusions about the general public’s perception is

(a) selection bias.

(b)
insufficient attention to the placebo effect.

(c) 
no control group.

(d)
nonresponse bias.

(e)
interviewer bias.

5.  To test the effects of a new fertilizer, 100 plots were divided in half based on the amount of sunlight the plots received.  Fertilizer A is applied to the first 50 plots, and fertilizer B to the other 50 plots.  This is

(a) an observational study.

(b) a matched pairs experiment.

(c) 
a completely randomized experiment.

(d) a block design.

(e) none of the above.  

6.  A Texas school district wants to compare the effectiveness of a standard AP Statistics curriculum and a new “hands-on” AP Statistics curriculum.  Two experienced teachers, Mr. Pryor and Mr. Legacy, each teach one class with the standard curriculum and one with the new approach. Students are assigned at random to these four classes.  At the end of the year, all students take the AP Statistics exam.  Mr. Pryor’s two classes will be compared to each other and Mr. Legacy’s two classes will be compared to each other.  The subjects in this experiment are

(a) Mr. Pryor and Mr. Legacy.

(b)
the two AP Statistics curricula.

(c) 
the students in the four classes.

(d) all students taking AP Statistics in Texas.

(e) only one:  AP Statistics.

7.  The Texas experiment described in the previous question

(a) has one factor:  the AP Statistics curriculum a student is assigned to.

(b) has two factors:  the AP Statistics curriculum and the teacher a student is assigned to.

(c) 
has two factors:  the standard curriculum and one with the hands-on approach.

(d) has three factors:  the math curriculum, the teacher, and the class a student is assigned to.

(e) has three factors: the standard curriculum, the hands-on approach, and the teacher a student is assigned to.

8.
A class in marketing designs two videos advertising an expensive Mercedes sports car.  They test the videos by asking fellow students to view both (in random order) and say which makes them more likely to buy the car.  Mercedes should be reluctant to agree that the video favored in this study will sell more cars because

(a) there is no control group.

(b) there is no placebo.

(c) 
the study used a matched pairs design instead of a completely randomized design.

(d) this is an observational study, not an experiment.
(e) results from students may not generalize to the older and richer customers who might buy a Mercedes.

Part 2:  Free Response  Answer completely, but be concise.  Write sequentially and show all steps.
9.
Read the following article about the connection between vitamin E and heart bypass surgery.
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(a)
Describe the experimental units/subjects in the experiment.  How many were there?


(b)
Identify the explanatory variable(s).


(c)
How many treatments were there? ____    List them.


(d)
How many subjects were in each treatment group?             

(e)
What was the response variable?

10. Here’s a quick and easy way to randomize. You have 100 subjects, 50 women and 50 men. Toss a coin. If it’s heads, assign the men to the treatment and the women to the control group. If the coin comes up tails, assign the women to treatment and the men to control. This gives every individual subject a 50-50 chance of being assigned to treatment or control. Why isn’t this a good way to randomly assign subjects to treatment groups?

11.
Bias is present in each of the following sample designs.  In each case, identify the type of bias involved and state whether you think the sample proportion obtained is higher or lower than the true population proportion.

(a) A political pollster is seeking information on public attitudes toward funding of pornographic art by the National Endowment for the Arts (NEA).  He asks an SRS of 2000 U.S. adults, “Rather than support government censorship of artistic expression, are you in favor of continuing federal funding of artists whose work may be controversial?”  85% of those surveyed answer “yes.”


(b)
Suppose you want to know the amount of money spent by the fans attending opening day for the Cleveland Indians baseball season.  You get permission from the team’s management to conduct a survey at the stadium, but they will not allow you to bother the fans in the club seating or box seats (the most expensive seating).  Using a computer, you randomly select 500 seats from the rest of the stadium.  During the game, you ask fans in those seats how much they spent that day.
12.
What kind of bias is Calvin introducing into the survey he’s taking?  Briefly explain.

	Lecture
	Lecturer
	Lecture
	Lecturer

	1
	Hilton
	5
	Tolley

	2
	Christensen
	6
	Hilton

	3
	Hadfield
	7
	Tolley

	4
	Hadfield
	8
	Christensen


 13.Brigham Young University’s statistics department is performing randomized comparative experiments to compare teaching methods.  Response variables include students’ final-exam scores and a measure of their attitude toward statistics.  One study compares two levels of technology for large lectures:  standard (overhead projectors and chalk) and multimedia.  The individuals in the study are the 8 lectures in a basic statistics course.  There are four instructors, each of whom teaches two lectures.  Because the lecturers differ, their lectures form four blocks.  Suppose the lectures and lecturers are as follows:

(a) Why is a block design a better choice than a completely randomized design for this study?

(b) Outline a block design for this study.
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Answer Key

1. E
2. D
3. E
4. A
5. E
6. C
7. A
8. E
9.
(a) 28 heart bypass patients

(b) Vitamin E


(c) 2: Vitamin E for 2 weeks and a Placebo for 2 weeks


(d) 14

(e) Heart function after bypass surgery

10.
There could be differences between the men and women.  This could create bias since all of the men are in one treatment group and all of the women are in the other.
11.
(a) The question is poorly worded so that response bias is present.  The interviewer is looking for answers that support his view.  85% is probably higher than the true population proportion.

(b) This survey has undercoverage since fans in club and box seating will not be part of the study.  Since the fans in club and box seat probably spend more money, the data for amount spent that day will probably be lower than the actual population amount.

12.
Since Calvin is lying about his data, he is introducing response bias.

13.
(a)  If we used a completely randomized design, we could end up with two instructors using multimedia and two using standard methods (overhead projector and chalk) which could confound the effect on final exam scores and attitude toward statistics.  Because we have another variable—quality of instructor—we could use blocking to form equivalent groups (same instructor) and they could act as their own control.


(b) Block on instructor:  Since each instructor teaches two classes, they will each teach one using multimedia and one using overhead/chalk; for each instructor, randomly assign the classes to treatments by flipping a coin for the first class: heads—multimedia, tails—overhead/chalk; whatever treatment the first group gets, the other class gets the other treatment.  At the end of the semester, compare final exam scores and attitudes.





    Randomly assign classes






              to treatments

    Block on

     instructor
Vitamin E may have special health benefits


 Large doses of vitamin E apparently can reduce harmful side effects of bypass surgery in heart patients.  A study involving 28 bypass patients found that the 14 patients who took vitamin E for two weeks before their operations had significantly better heart function after the procedure than the 14 patients who took placebos.


    The vitamins apparently prevent damage to the heart muscle by destroying the toxic chemicals, called free radicals, that form when blood is cut off during the surgery, said Dr. Terrance Yau of the University of Toronto.
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