Statistics 1040, Section 006, Midterm 1 (200 Points)
Friday, October 8, 2004
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Question 1: Controlled Experlment/ Observational Study (60 Points)

A recent study in Europe looked at a large group of women of childbearing age. The
researchers asked each woman how much alcohol they had consumed over the past 12
months. The researchers found that women who drank moderate amount of alcohol were
somewhat less likely to have infertillity problems than women who did not drink alcohol
at all (November, 2001). The study said it “controlled for age, income, and religion”.

1. (15 Points) Based on the information above, was this a controlled experiment or
an(observational study7 xplain briefly. @Zﬂw‘é ﬂa@&w&w\
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2. (15 Points) Why did they “control for” age, income, and religion? )
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3. (15 Points) Is this convincing evidence that infertility would decrease if women
with infertility problems started to drink moderate amounts of alcohol? (Note: we
are only asking about infertility. There may be other problems introduced by such
behavior, but, lgnore them for answering this question).
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4. (15 Points) Suggest a possible confounding factor (other than age, income, or
religion) and clearly explain why you think it might be a confounding factor.
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1. (12 Points) Match each of the scatterplots with one of the correlation coefficients

below: dﬂ%/t J
—1/91(‘0 0.97, 046 0.82, 093 %

Plotd ~gier®  PlotB geaifee. PlotC Ak PlotD gust/link

@ e Correlation for Plot A: r = —0.97 % %mﬁr { ﬂ / @) Lnﬂ
@ e Correlation for Plot B: r = _0.4¢ A: oy =
2/ e Correlation for Plot C: r = _9-33 ¢ D B: *7“5’4'4““/’ W C A /mj"/{/ Ml Dr‘

@ e Correlation for Plot D: r = _0%2 é—«oﬁa A

There is no explanation required for this question.
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2. (18 Pomtss Two different investigators are working on a growth study. The first

measures the heights of 100 children in inches. The second prefers the metric system,
and changes the results to centimeters (multiplying by the conversion factor 2.54
centimeters per inch). A scatter diagram is plotted, showing for each child its height
in inches on the horizontal axis, and height in centimeters on the vertical axis.

(a) (6 Points) If no mistakes are made in the conversion, what is the correlation?
below -1.0, -1.0, close to-1.0, 0.0, close to 1.0, above 1.0

(b) (6 Points) What happens to r if mistakes are made in the arithmetic?

©
T goes up, r stays the same

(c) (6 Points) What happens to r if the second investigator goes out and mea-
sures the same children again@ing metric equipment?

T goes up, r goes down, r stays the same
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Circle your answers — There is no explanation required for this question.
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Question 3: Regression (30 Points)

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 < /f/( e
average height of wife ~ 63 inches, SD = 2.5 inches,
r~ 0.25

1. (10 Points) Predict t}’1e height of a wife when the height of her husband is 72
. i
b 'f'"“ inches. Answer: _ €Y
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2. (10 Points) Predict the height of a wife when the height of her husband is unknown.
Answer: €3 " .
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3. (10 Points) Predict the height of a husband when the height of his wife is 65 inches.
Answer: _ (¥,54"

X wife fw(.:’{j;fg T 0.80 @
Y: Mr/t ~ @

Suy = 0.2 - 0.0 = 0.20
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Show your work!
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Question 4: Average and Standard Deviation (40 Points)

Below are sketches of histograms for three lists.
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1. (10 Points) In scrambled order, the averages are 40, 50, 60 Match the histogram
with the averages:
Histogram (i): average = 69 (‘-i-)
Histogram (ii): average = 50 @
w @

Histogram (iii): average =

Just fill in the correct value.

2. (10 Points) Match the histogram with the description (circle your an i er)

e The median is about equal to the average. Histogram (i)
e The median is bigger than the average. Histogram ii), or (111 . L JZMZ Zaﬂ;&d]

@

(10 Points) Is the SD of histogram (iii) around 5, @or 507 Circle your answer.
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4. (10 Points The SD for histogram (i) is a lot smaller than that for hlstogram (iii).
True or (Circle your answer and explain:
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Question 5: Normal Distribution (40 Points)

The stretched hand spans of women have a distribution that is approximated by a normal
curve with a mean of 20 centimeters and a standard deviation equal to 1.5 centimeters.

1. (15 Points) For what proportion of women is the stretched hand span greater than
23 centimeters?
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2. (10 Points) Would it be unusual for a woman to have a stretched hand span that’s
less than 14 centimeters?@;pport your answer with a calculation.

Answer: No, not unusual

Calculation/Explanation:
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3. (15 Points) What stretched hand span is the 25th percen%ile of the stretched hand
spans of women?

Answer: _edost (9.0 cm
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Show your work!
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