
Stat 1040, Spring 2007	 Name: 
-----~----

Final Test, May 1, 1:30pm-3:20pm 

Show your work. The test is out of 100 points and you have 110 minutes to finish. 

1.	 A breast-feeding website has an article entitled "Breastfeeding Protects Against Leukemia" .
 
The'article discusses a study done by a reputable cancer center and a paper published in the
 
Journal of the National' Cancer Institute. The breast-feeding website provides the following
 ':.i

information about the children in the study: 

The researchers studied 2,200 children with acute leukemia and another 2,400
 
children who served as a control group. Breast-feeding information was obtained
 
through phone interviews with the children's mothers.
 

(a)	 (2 points) Based on the information provided above, was this an observational study or
 
a controlled experiment? Explain briefly.
 

/his is O-f\ obseJVah"ol)oJ sl--\..LCZ) be.c..1U.A-~ ~ die!. (lor


C-Ollh"or who gal- bre.ctS~~~ aNi. wnO 3of- boH-Ie..-f€d·
 

(b)	 (3 points) The researchers who ran the original study c0x:tcluded "In this study, breast

feeding was associated with a reduced risk of leukemia." But the website leads us to
 
believe that the study shows breast-feeding causes a reduced risk of leukemia. Show
 
that there might be an association even if breastfeeding has no effect on leukemia by
 
suggesting a plausible confounding factor. Explain clearly.
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.(c) (3 points) For a study to show that "Breastfeeding Protects Against Leukemia" a
 
statistician claims that it needs to be randomized, controlled and double-blind. Suggest
 
three different reasons why it would be difficult or impossible for a study on breast

feeding versus formula-feeding to be randomized, coritrolled and double-blind.
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2.	 The "Police-public contact" survey of 2005 found that 4744 drivers were stopped by police. 
The following table gives the ages of these drivers. Age intervals include the left endpoint but 
not the right endpoint. 
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(a)	 (S points) Draw a histogram of these data, being careful to label the axes correctly. 
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(b) (2 points) Do you think the ages follow the normal curve? Why or why not? 
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(c)	 (2 ·points) Approximately what percentage of these drivers were younger than 25? Show (OVJii.J. 
your work. 
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3.	 Verbal SAT scores for a large graduating class follow the normal curve with an average of 600 
and a standard deviation of 100. 

(a)	 (5 points) What percentage of the students scored between 525 and 600? 
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(b)	 (5 points) If a student is at the 80th percentile, what is her score? 
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4.	 For the graduating class in question 3, math SAT scores also had an average of 600 and an 
SD of 100. The correlation coefficient was .7 and the scatter diagram was football-shaped. 

(a) (7 points)	 Find the equation of the regression line for predicting math SAT'from verbal 
SAT. If a student scored 750 on the verbal SAT, what db you predict she will score on 
the math SAT? 
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(b)	 (2 point$) Find the rms error for your answer in (a). 

(c)	 (3 points) If a student scored at the 80th percentile on the verbal SAT, do you expect 
them to score at about the 80th percentile on the math SAT? Explain. 
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5.	 A pet store has 15 fish in a tank: 6 males and 9 females. I buy 2 of the fish, selected at 
random. 

(a)	 (1 point) What is the chance that bothof my fish are males? 

MM ~x S
IS- /4

(b)	 (1 point) What is the chance that both of my fish are females? 
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(c)	 (2 points) What is the chance that I get a pair (one male and one female)? 
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6. For 400 cars visiting a certain gas station, the average number of gallons of gas purchased is 
10.84 with an SO of 3.92.	 . 

(a) (7 points)	 If I take a random sample of 100 of these cars, what is the chance that the 
total number of gallons purchased is more than 1000 gallons? 
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(b) (3 points) When I do a histogram for the number of gallons of gas purchased by these 
400 cars, I find that it" does not follow the normal curve. Does this mean that my answer 
in part a) is unreliable? Explain briefly. 
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7.	 Health officials take a simple random sample of 2700 Utah elementary school children and 
find that 528 are deficient in vitamin D. 

(a) (8 points) Find a 95% confidence interval for the percentage of all Utah elementary school
 
children who are deficient in vitamin D.
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(b) (2 points) Colorado has about twice as many elementary school children as Utah. To get
 
a confidence interval that is about as wide as the one in part (a), how many Colorado
 
elementitry school children should be in their simple random sample?
 

2. 700 bQ-CO.M.SQ.. soJVIp1e.. size.- &'J?-/-'errnil)(!s ~ur:,{,""J""o-"dl Q,or 

sQfV\.pfe t;''l.e QS pr-0f(J/~iO~ of- fY:>fuloJ:;-,'otl <;/"u.- (~I'€I Cl~Q 

L~StertiJ f-h tZ-- SaMp I€...5 it,.12~ OIe.... ~l ft'-L... c.o fvt,{J oJ~d ~() fc;f A ~ / 2e ). 

8.	 (10 points) A magazine claims that "50% of young mothers s,ay that finding child care is a 
problem". A community leader thinks the percentage is actually lower than 50% in their 
community. They take a simple random' sample of 550 young mothers and find that 230 say 
that finding child care is a problem. Test to see whether the community leader is correct. You 
must clearly state a null and alternative hypothesis, compute a test statistic and a P-value 
and clearly state your conclusions. . 
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9.	 In the "Police-public contact" survey of 2005 there were 3571 drivers under age 50 who were 
stopped by police. Of these 3571 drivers, 173 were searched and the other 3398 were not. The 
age breakdown is given in the following table (intervals include the left endpoint but not the 
right endpoint). 

Age	 16-20 
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30-40 
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Total 
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Treat this like a simple random sample of all drivers under 50 who were stopped by police in 
2005. A reporter is interested in the question "Is the age of the driver independent of whether 
or not they will be searched?" 

(a)	 (1 point) Clearly state the .null hypothesis. 
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(b) (1	 point) Clearly stat.e the alternative hypothesis. 
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(c)	 (2 points) Find the appropriate test statistic. (Note: if you cannot calculate the answer
 
to this part, use test statistic = 10. This is not the correct answer, but you can them
 
proiceed with the rest of the problem).
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(d) (1	 point) Find the degrees of freedom. 
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(e) (1	 point) What can you say about the size of the P-value? 
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(f)	 (2 points) Do you reject the null hypothesis? Why or why not? 
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(g)	 (2 points)What does statistics say about the question the reporter asked? 
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10.	 (10 points) When a particular instructor gives a final exam to a large statistics class, she uses 
two forms of the exam, and students are given one of the forms at random, One semester, 385 
students got the first form, and their average was 76 with an SD of 10. There were 392 students 
who got the second form and their average was 75 with an SD of 11. Is there a significant 
difference in the forms' average scores? Clearly state the null and alternative hypotheses, 
calculate the appropriate test statistic, find the P-value, and state your conclusion. 
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11. (4 points) A I-tailed test of significance is performed and the P-value is 3%. For each of the 
following, answer True or False: 

(a) The 2-tailed P-value is 6%, T 

fl 
b) There is a 3% chance that we will reject the null hypothesis..F(I (c) There is a 3% chance that the null hypothesis is false. F" 

(d) There is a3% chance that :he UUll, hypothesis is true. ~ 
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