Name

Stat 1040, Spring 2004
Final Test, Friday April 23", 7:30-9:20 am

Show your work. The test is worth 100 points and you have 110 minutes.
1. (9 pts) In an experiment, 216 stamped, addressed letters are lost, and the rate of Teturn

is recorded. Some of the letters were addressed to Mr. M. J. Davis; some to Dandee
Davis, c/o Hooters Club; some to M.J. Davis, c¢/o Friends of the Communist Party. Test to

-see if there is a relationship between the addressee and the rate of return. Clearly state

the null and alternative hypotheses, calculate the appropriate test statistic, find the p-
value, and state your conclusion.

Davis Hooters Communist Total

Returned 32 17 29 78
Not Returned 40 55 43 138

Totals 72 72 72 216




2.(6 pts) In a random sample of 200 homes in Jefferson, Illinois (population 25,000), it
was found that the average number of televisions sets per home was 3.2 with a standard
deviation of 0.9.

a. Construct a 95% confidence interval for the average number of television set per home
in Jefferson, Hlinois.

b. T F  95% of the homes in Jefferson have between (your lower limit) and (your
upper limit) televisions. (2 pts)

c.T F Your interval in part (a) represents a 95% confidence interval for the average
number of television set in the sample. (2 pts)

d. (3 pts) Suppose that you find out that televisions sets in Jefferson, Illinois do not
follow the normal curve, but have a long right tail. Can you still rely on your results in
part (a)? Explain

3. Roger has tossed a fair coin six times and got heads every time. His friend tells him
that his chance of getting a tail on the next toss is almost certain. Do you agree? (3 pts)



4. A bookstore has a shelf with 15 math books, 10 stat books, and 25 biology books. (2
pts each). Suppose that three books are drawn at random (without replacement):

a. What is the probability that all three books are stat books?

b. What is the probability the one of each type of book is selected?

c. What is the probability that none of the books selecied are stat books?

d. What is the probability that at least one of the books selected is a stat book?

e. Given that the first book was a biology book, what is the probability that the
second book is a stat book?

f. What is the probability that the first book is math book or that the first book is a sta
book? '

5. (6 pts) A Logan radio station wishes to determine the reaction of students to President

o .____Hall’s application to_the University of Tennessee. They setup aboothonthequadin. = .

front of Widtsoe Hall and pass out surveys from 10 to 12 Thursday moming. Of 700
surveys that were distributed, 206 are returned and of these 169 are glad President Hall is
returning. The radio station reports that 82% of USU students are in glad President Hall
is returning. Do you agree with the radio station’s conclusion? Clearly justify your

- conclusion.



6. A proponent of Dr. Atkins claims that this diet is better than the South Beach diet. In
a simple random sample of 400 Atkins diet participants, 300 lost weight and in a simple
random sample of 500 South Beach dieters, 360 lost weight. Can we conclude from
these data that the Atkins diet is better than the South Beach diet?

a. (10 pts) Clearly state the null and alternative hypotheses, calculate the appropriate test
statistic, find the p-value, and state your conclusion.

b. (3 pts) Is this an observational study or controlled experiment? Justify your choice.

7. (4 pts) A marketing firm wants to determine whether Barbie dolls are still a good

market item. To estimate the percentage of people who want to buy one, the firm takes a

simple random sample of 500 people in Utah and a simple random sample of 500 people
“in California. Other things being equal,

a. The accuracy in Utah will be about the same as the accuracy in California.
'b. The accuracy in Utah will be less than the accuracy in California.

c. The accuracy in Utah will be more than the accuracy in California.

d. Cannot be determined from the information given.



o

8. In Pearson’s data about fathers and sons, fathers had an average height of 68 inches
with a standard deviation of 2.7 inches. (4 points each)

a. Suppose one father is 64 inches tall, express his height as a percentile.

b. Another father is in the 78" percentile, express his height in inches.

9. For men 18 — 24 in the HANES sample the following is recorded:
average height = 70 inches SD = 2.7 inches
average weight = 162 pounds SD = 30 pounds r= 0.6

Y]

. (6 pts) Calculate the regression equation for predicting weight from height.

b. (3 pts) Predict the weight of a man who is 66 inches tall.

. (3 pts) About how far off do you expect your prediction to be?

~d. (4 pts) Men who were 73 inches tall averaged about 182 pounds. True or false and
explain, the ones who weighed 182 pounds averaged about 73 inches tall.



10. (8 pts) Suppose that the ages at which children first walk alone are normally

~ distributed with mean 11.5 months. A simple of sample of 12 children is selected from
children having low birth weights. The average age these children first walked alone is
12.2 months with a standard deviation of 1.1. Can we conclude from these data that
children with low birth weights walk later than the average? Clearly state the null and
alternative hypotheses, calculate the appropriate test statistic, find the p-value, and state

~ your concluston.

11. (8 pts) Many companies are experimenting with “flex-time,” which is supposed to
reduce absenteeism. One company employees have averaged 6.3 days off work in the
past. The company introduces “flex-time” and a year later a simple random sample of
100 employees is selected. They average 5.5 days off work with a standard deviation of
2.9. Test to determine if flex-time reduces absenteeism. Clearly state the null and
alternative hypotheses, calculate the appropriate test statistic, find the p-value, and state

your conclusion.
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