Statistics 1040, Section 003, Midterm 1 (200 Points)
Friday, October 3, 2008
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Question 1: Controlled Experiments / Observational Studies (35 Points)

Does Aspartame Cause Cancer? Aspartame is an artificial sweetener found in thou-
sands of products — sodas, chewing gum, dairy products and even many medicines. Some
research has suggested that aspartame can cause lymphoma or leukemia in rats.

A recent study by the National Cancer Institnte involved 340,045 men and 226945 women.
ages 50 to 69. From surveys they filled out in 1995 and 1996 detailing food and beverage
consunption, researchers calculated how much aspartame they consumed. Over the next
five years, 2,106 developed cancers such as lymphoma or leukemia. . No association. was...
found between aspartame consumption and occurrence of these cancers.

1. (10 Points} Was the study a controlled experiment or
Why? Circle your answer and explain.
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2. (15 Points) Suggest a possi‘gle confounding factor for this study and explain why

your confounding factor might make you doubt their results. ‘#4’ i vl &jﬁ‘r
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3. (10 Points) “It's very reassuring ... It’s a large study with a lot of power,” said
Richard Adamson, a senior science consultant to the American Beverage Associa~
tion, the leading industry group. Does the large sample size prove that aspartame

does not cause cancers such as lymphoma or leukemia? YES or Circle
your answer and explain. @
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Question 2: Histograms (35 Points)

The figure below is a histogram showing the distribution of blood pressure for all 14,148
women in the Drug Study from Chapter 3, Section 5. Use the histogram to answer the
following questions. Circle your answer.
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1. (5 Points) Is the percentage of women with blood pressures above 130 mm arcund
50%, or 75%7?

®
2. (5 Points) Is the percentage of women with blood pressures between 90 mm and
160 mm around 1%, 50%, or

&
3. (5 Points) In which interval are there more women: 135-140 mm or
5
4. (5 Points) Which interval is more crowded:r 140-150 mm?
S

5. (5 Points) On the interval 125-130 mm, the Height of the histogram is about 2:1%
per mm. What percentage of the women had blood pressures in this class interval?
Abon @.ﬁ\ 2.6%, or 21%7

(S x2(%= 5% ]

6. (5 Points) Which interval has more women: 97-98 mm or 102-103 mm?

7. (5 Points) Which is the most crowded millimeter of all? Somewhere between 90
and 100 mmSomewhere between 115 and @or somewhere between 140 and

150 mm? @




Question 3: Normal Curve (48 Points)

The Graduate Record Examination (GRE) is a test taken by college students who in-
tend to pursue a graduate degree in the United States. For around 210.000 female
US citizens who took the General GRE Test in 2005-06, the mean for the quantita-
tive ability portion of the exam was about 520 and the standard deviation was about 135
(http://www.ets.org/Media/Tests/GRE/pdf/05-06_factors_final.%20pdf.pdf). We

can assume that the histogram follows a normal curve. Show your work
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1. (15 Points) The percentage of female US citizens who scored more than 669 ox
the GRE test is roughly __ {353 %.
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2. (18 Points) The percentage of female US citizens who scored between 351 and

574 is about g‘i.ﬂ %.
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3. {15 Points) In order to be among the top 80% of all female US citizens, a student
must have obtained a minimum GRE score of about H 0L
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In one study, the correlation between the educational level of husbands and wives in a
certain town was about 0.50; both averaged 12 years of schooling completed, with an SD

of 3 years.
Show your work.

1. (15 Points) Predict the educational level of 2 woman whose husband has completed
18 years of schooling. -2 %_r ! < (A,‘? e e L r
The answer is: 1S years
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2. {10 Points) Calc¢ulate the corresponding r.m.s. error.

_The answer is: 2.6 years -y ),{{,.r M W M/i{ ,.7
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= V0.F5 I, = 0,866-3=2.6

3. (15 Points) Predict the educational level of a man whose wife has completed 15
years of schooling. .
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4. (10 Points) Apparently, well-educated men marry women who are less well-educated

than themselves. But the women marry men with even less education. How is t?is g [
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Question 5: Guessing the Correlation Coefficient (32 Points)

Match the four scatterplots with their correlations from the list:

-103, -1.00, —-090, —-085 —030, 000, 030, 0.85 €90, 1.00, 1.03

Correlation for Plot A:r = Ok 90 @ ["MWTV"J %’R{Mp hriitss Moﬂl
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sum of all numbers

Correlation for Plot C: r =

Correlation for Plot D'y =

Formmlas:

how many numbers

SD = \/ average of [(deviations from avg)?]

r.am.s. error = V1 —r%2 x SD,,



