
Stat 1040, Spring 2009 Name:

Final Test, April 28, 7:30pm–9:20pm

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

1. The National Health and Nutrition Examination Survey (NHANES) records informa-
tion on health and dietary intake for more than 14,000 US adults. According to these
data, there is a negative association between obesity and the amount of 100% fruit
juice consumed.

“We know that maintaining a healthy diet rich in fruits and vegetables is linked to
decreased risk of some chronic diseases,” notes Dr. Pereira, who is an associate profes-
sor in the University of Minnesota’s Division of Epidemiology and Community Health.
“One cup of 100% fruit juice counts as a serving of fruit and, based on our analysis,
100% juice consumption is associated with some of these same benefits.” (Experimental
Biology Conference, New Orleans, April 22, 2009)

(a) (1 point) According to the information provided, is this an observational study
or a designed experiment?

(b) (3 points) A journalist writes an article on this study, titled “A glass of 100 percent
juice every morning can lower the risk of obesity”. What statistical mistake this
the journalist making? Explain clearly.

(c) (4 points) Suggest a possible confounding factor for this study and explain why
it is a confounding factor.
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2. In a study on female athletes, researchers measured the number of 60-pound bench
presses each woman performed (before fatigue), obtaining an average of 11.0, with
an SD of 6.0. They also measured the maximum weight each woman could bench
press, obtaining an average of 79.9 pounds with an SD of 13.3 pounds. The correlation
between the number of 60-pound bench presses and the maximum weight the women
could bench press is 0.8. The scatter diagram is football-shaped.

(a) (3 points) Find the equation of the regression line for predicting the maximum
weight a female athlete can bench press from the number of 60-pound bench
presses she can do.

(b) (2 points) Estimate the maximum weight a female athlete can bench press if she
can do 15 60-pound bench presses.

(c) (1 point) Put a give-or-take number on your answer in part (b).

(d) (2 points) Would you be surprised if someone told you the woman in part (b)
could lift 100 pounds? Explain.
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(e) (3 points) Draw the regression line on the scatter diagram provided below.

0 5 10 15 20 25 30

60
70

80
90

10
0

Number of 60−pound Bench Presses

M
ax

im
um

 B
en

ch
 P

re
ss

 (
po

un
ds

)

3. (4 points) Statistics show that there is a negative correlation between height and hair
length. Does this mean that growing taller causes your hair to grow shorter? If so,
why? If not, what else could account for the negative association? Explain clearly.

4. (3 points) At the beginning of a randomized, controlled, double blind study of a treat-
ment for high cholesterol, the subjects all had high cholesterol (240 or higher). After
the study, the placebo group had dropped an average of 20 points. Which of the
following could NOT account for this drop?

(a) chance error.

(b) the placebo effect.

(c) ecological correlation.

(d) the regression effect.

3



5. In a study of women over age 50, cholesterol scores followed the normal curve with an
average of 220 and an SD of 40.

(a) (5 points) A cholesterol score of 240 or higher represents high risk of heart disease.
What percentage of the women had scores of 240 or higher?

(b) (6 points) Find the 95th percentile of the scores.

(c) (6 points) If I take a simple random sample of 100 of the women, what is the
chance the average cholesterol of the women in my sample is more than 225?

(d) (3 points) Which (if any) of your answers to (a), (b) and (c) would still be valid
if the cholesterol scores did not follow the normal curve?
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6. Air traffic controllers are required to undergo periodic drug testing. The tests come
back negative or positive for drug use. If someone has not used drugs, there is a 7%
chance the test will be positive for drug use (this is called a “false positive”).

(a) (2 points) If an air traffic controller who has not used drugs takes this drug test
2 times, and the test results are independent, what is the chance that both of the
2 tests will be positive for drug use?

(b) (2 points) If an air traffic controller who has not used drugs takes this drug test 2
times, and the test results are independent, what is the chance that the first test
will be positive and the second test will be negative for drug use?

(c) (2 points) If an air traffic controller who has not used drugs takes this drug test 2
times, and the test results are independent, what is the chance that at least one
of the 2 tests will be positive for drug use?

7. A deck of 52 playing cards has 4 aces. I deal you two cards, without replacement,

(a) (1 point) What is the chance the first card is an ace?

(b) (1 point) What is the chance the second card is an ace?

(c) (2 points) What is the chance both cards are aces?

8. (3 points) There is about a 52% chance for a newborn baby to be male. Which is more
likely, or are they the same:

(a) Getting 55% or more male newborns in a hospital with 250 births.

(b) Getting 55% or more male newborns in a hospital with 500 births.
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9. (7 points) In a simple random sample of 400 US residents, 283 support the death
penalty. Find a 95% confidence interval for the percentage of all US residents who
support the death penalty.

10. (10 points) A simple random sample of 200 Cache Valley workers shows that the average
number of hours worked per week is 37.8 with an SD of 13.3. Is there evidence that
the average number of hours worked by all Cache Valley workers is less than 40 hours,
or could the difference be due to chance error?

(a) Clearly state the null and alternative hypotheses.

(b) Calculate the appropriate test statistic.

(c) Find the P–value.

(d) Do you reject the null hypothesis? Explain why or why not.

(e) State your conclusions.
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11. (12 points) In the 2006 General Social Survey, there were 1117 women and 870 men.
The 1117 women watched TV for an average of 2.99 hours per day, with an SD of 2.34
hours per day. The 870 men watched TV for an average of 2.86 hours per day, with
an SD of 2.22 hours per day. Assuming these are like 2 independent simple random
samples of women and men, we are interested in testing whether the populations of
women and men watch TV for the same amount of time, on average.

(a) Clearly state the null and alternative hypotheses.

(b) Calculate the appropriate test statistic.

(c) Find the P–value.

(d) Do you reject the null hypothesis? Explain why or why not.

(e) State your conclusions.
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12. (12 points) The following results come from the 2006 General Social Survey, for married
adults broken down by gender and level of happiness.

Level of Happiness

Gender Very Happy Pretty Happy Not too Happy Total

Male 404 221 12 637

Female 457 291 25 773

Total 861 512 37 1410

We will assume that this is a simple random sample of people from the population and
we are interested in testing whether or not happiness is independent of gender in this
population.

(a) Clearly state the null and alternative hypotheses.

(b) Calculate the appropriate test statistic.

(c) Find the degrees of freedom.

(d) Find the P–value.

(e) Do you reject the null hypothesis? Explain why or why not.

(f) State your conclusions.
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Memory Aids

Please note that these are provided for your convenience, but it is your responsibility
to know how and when to use them.

SD =
√

average of [(deviations from the average)2]

rms error =
√

1 − r2 × SDY

slope = r ×
SDY

SDX

intercept = aveY − slope × aveX

SD+ =

√

number of draws

number of draws − 1
× SD

SDbox =
√

fraction of 0’s × fraction of 1’s

EVsum = number of draws × avebox

SEsum =
√

number of draws × SDbox

EVave = avebox

SEave =
SEsum

number of draws

EV% = % of 1’s in the box

SE% =
(

SEsum
number of draws

)

× 100%

SEdiff =
√

a2 + b2 where a is the SE for the first quantity,

b is the SE for the second quantity, and the two quantities are independent

χ2 = sum of

(

(observed frequency - expected frequency)2

expected frequency

)
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