
Stat 1040, Fall 2009 Name:

Final Test, Dec 8, 1:30pm–3:20pm

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

1. It has been claimed that Ginseng extract can help boost the body’s immune system.
To test this, some Italian researchers performed a randomized, controlled, double-blind
experiment. The 114 participants in the treatment group received Ginseng extract,
while the remaining 113 participants received a placebo. At the end of the study, 15
of the Ginseng group had come down with the flu, while 42 of the placebo group had
come down with the flu.

(a) (2 points) What does “controlled” mean?

(b) (1 point) What is a placebo?

(c) (2 points) Why did they use a placebo?

(d) (1 point) What does “randomized” mean in this context?

(e) (2 points) Why did they do a “randomized” experiment? (Hint: think about the
alternatives).
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2. The Centers for Disease Prevention and Control (CDC) collects data related to health
and risk behavior. For each state they estimate the percentage of adults in the state
who report eating at least five servings of fruits and vegetables per day (“Fruits &
Vegetables”) and the percentage who smoke every day (“Smoking”). Use the following
scatter diagram to answer the questions (2 points each).
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(a) From the scatter diagram, the average for the “Smoking” variable is closest to:

i. 12

ii. 16

iii. 20

iv. 24

(b) From the scatter diagram, the SD for the “Smoking” variable is closest to:

i. 3

ii. 6

iii. 9

iv. 12

(c) From the scatter diagram, the correlation coefficient is closest to:

i. -0.9

ii. -0.5

iii. 0.0

iv. 0.8

(d) For Utah, 8.5% smoke every day and 22.1% eat at least five servings of fruit
and vegetables per day. If we remove Utah from the data, will the SD for the
“Smoking” variable be larger or smaller than before?
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3. A teacher collects information about IQ and reading scores for 60 fifth-grade students.
The scatter diagram is football-shaped.

IQ ave = 103, SD = 17
Reading test score ave = 63, SD = 9, r = 0.7

(a) (5 points) Predict the reading test score for one of these fifth-graders who has an
IQ of 115.

(b) (1 point) Find the rms error for your calculation in (a).

(c) (4 points) Would you be surprised if the fifth-grader in part (a) scored 47 in
reading? Explain clearly.

4. (7 points) Blood cholesterol levels for women age 20 to 24 follow the normal curve with
an average of 185 mg/dl and an SD of 39 mg/dl. What is the 70th percentile of the
blood cholesterol levels for these women?

5. (6 points) An article entitled “The Health and Wealth of Nations” finds a positive
correlation between health and per capita income for a large group of countries. They
suggest that this is because higher income allows people to pay for better health care.
What does statistics say?

6. (2 points) If I roll a die 3 times, what is the chance I get at least one “6”?
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7. This semester, there were 301 students, divided into recitations as follows:

Recitation Number of

Leader Students

Megan 86

Marrie 43

Shayla 32

Bryan 62

Oleksandr 78

I’m planning to choose TWO students at random without replacement from the class.

(a) (2 points) What is the chance the first student I choose is one of Bryan’s students?

(b) (2 points) What is the chance that both of the students I choose are Bryan’s
students?

(c) (2 points) What is the chance that the first student I choose is one of Marrie’s
students and the second student I choose is one of Shayla’s students?

(d) (2 points) What is the chance that one of the two students I choose is Oleksandr’s
and the other is Megan’s?

8. (8 points) According to genetic theory, a type of sweet pea should be red with chance
75% and white with chance 25%. If we grow 120 plants of this type, what is the chance
that we get 80 or more red-blossomed plants?

9. (7 points) The 2000 General Social Survey asked people whether they would be willing
to accept cuts in their standard of living to protect the environment. Out of 1170
people, 344 answered “yes”. Assuming this is a simple random sample of US adults,
find a 95% confidence interval for the percentage of all US adults who would answer
“yes” to this question.
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10. (12 points) Computers in cars calculate the fuel efficiency in terms of miles per gallon
(mpg). For a given model, the manufacturer claims that the highway mpg should have
an average of 45 mpg. A dealer suspects that the average is actually somewhat lower
than 45 mpg so she takes a random sample of 12 vehicles of this model and finds
the average fuel efficiency is 43.2 mpg with an SD of 4.3 mpg. We are interested in
testing whether or not the dealer is correct and we will assume that the fuel efficiency
measurements follow the normal curve.

(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.

(f) If the fuel efficiency measurements did NOT follow the normal curve would your
answer be correct?
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11. (12 points) Refer to question 1. Test to decide whether or not Ginseng reduces the
risk of coming down with the flu.

(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 comes from a study on hip fractures among elderly people.

Smoking Behavior

Hip Fracture Status Never Former Current Total

Hip Fracture 594 190 61 845

No Hip Fracture 816 257 52 1125

Total 1410 447 113 1970

We will assume that this is a simple random sample of people from the population and
we are interested in testing whether or not hip fractures are independent of smoking
behavior for 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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