Statistics 1040, Section 006, Midterm 1 (200 Points)
Friday, October 7, 2005

Your Name:

Question 1: Controlled Experiment/Observational Study (25 Points)

The New Zealand Herald reported on September 26, 2005:

“Left-handed women are more than twice as likely as right-handers to suffer from breast
cancer before reaching menopause, Dutch scientists said on Monday. [...] Cuno Uiterwaal,
an assistant professor [...| and his colleagues studied 12,000 healthy, middle-aged women
born between 1932-1941 who were part of a breast screening programme. The scientists
determined their hand preference and followed up their medical history to see which
women developed breast cancer. [...] Left—-handed women are more than twice as likely to
develop pre-menopausal breast cancer as non-left handed women. [...] Other risk factors
such as family history of breast cancer, number of pregnancies, smoking habits, and social
and economic status were considered. [...]”

1. (5 Points) Is this an example of a controlled experiment or an(observational
@? Circle your answer and explain.
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2. (10 Points) Why does the article emphasize “Other risk factors such as family
history of breast cancer, number of pregnancies, smoking habits, and social and
economic status were considered”? Explain clearly.
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3. (10 Points) Does this result necessarily imply that if all left-handed women im-
mediately switch over to right-handedness, they will reduce, on average, their risk
to obtain breast cancer to the same rate as it is reported for right—handed women?
Explain clearly.
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Question 2: Normal Distribution (45 Points)
According to the U.S. Department of Agriculture, one 3—ounce serving of trimmed sirloin

beef contains, on average, 7.4 grams of fat. Assume that the amount of fat for such serv-
ings closely follows the normal curve, with a standard deviation of 0.4 gram.
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Fill the blanks in the statements below and show all the work needed to obtain the

answer: |
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2. (15 Points) The proportion of servings that contain more than 8.3 grams of fat is
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3. (15 Points) Only 1% of the servings will contain less than C.46 grams of fat.
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Question 3: Change of Scale (40 Points)

From the subjects in a health survey, the following data were collected:

average height = 68 inches SD = 2.5 inches
average blood pressure = 120 mm SD = 15 mm
correlation r = -0.2

You want to provide a summary of these results to a friend in Europe and report heights
in centimers (instead of inches) to make it easier for your friend to interpret the results.
Recall that 1 inch = 2.54 centimeters.

1. (10 Points) The average height (in centimeters) is: 2., 4 '€ = 132,32 Getimdin
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2. (10 Points) The SD [for the height] (in centimeters) is: 2.5( - 2.5= {35 (g, dimoltrs
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3. (10 Points) The correlation r is: _~ 0.2 (e Apeo mt u(@mgl. «v/j,,\ we uéwa( mﬂ—‘j')

4. (10 Points) Circle the correct answer: r is measured in
e centimeters
ZY e inches
©
e mm
e inches - mm

e centimeters - mm

e inches - centimeters .

Wm unitless number >
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Question 4: Guessing the Correlation Coefficient (30 Points)

Match the four scatterplots with their correlations from the list:
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Pearson and Lee obtained the following results in a study of about 1,000 families:

average height of husband = 68 inches, SD = 2.7 inches,
average height of wife = 63 inches, SD = 2.5 inches, r = 0.25.
Show all the work needed to obtain the answer.

1. (15 Points) Predict the height of a wife when the height of her husband is 72 inches.

X: fuond  Suxs X;—g‘ﬁx . 222;5?: L4y 15 for gk reuilitrar
Yewik ¢ ‘ | S fot tud. trrred oo
Sz [Suy = 0.25-1.4¥ =03) [ for i :14%%(me¢?7)

\/: ava\/ +S0\.\/'S0\/ < 631’ 037'-15 < 63, glg ~ [‘(W

2. (15 Points) Predict the height of a wife when the height of her husband is 68 inches.
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3. (15 Points) Predict the height of a wife when the height of her husband is unknown.
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4. (15 Points) Predict the height of a husband when the height of his wife is 68 inches.

¢ q"{{e ~ {?"‘6’3 -
)( . S.“.)(’ ‘2,{ - 2 MW ML
: e _
! for Sy = 0.25-2 = 0.5




