Statistics 1040, Section 004, Midterm 1 (200 Points)
October 3, 2003

Your Name:

Question 1: Normal Distribution (50 Points)

The Graduate Record Examination (GRE) is a test taken by college students who intend
to pursue a graduate degree in the United States. A longterm average for the verbal
ability portion of this exam of all college seniors and graduates who take this exam is 494,
with a standard deviation of 115. Assuming that the histogram of all GRE scores follows
the normal curve, answer the following questions. Show your work.

1. (25 Points) If you received a score of 650 on the GRE exam, what percentile of
the distribution would yombe in?
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2. (25 Points) A graduate school program in English will admit only students with

GRE verbal ability scores in the top 30%. What is the lowest GRE score you must
have to be accepted in this graduate program?
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Question 2: Correlation and Regression (60 Points)

A study of the IQs of husbands and wives obtained the following results:

for husbands, average IQ = 100, SD = 15
for wives, average 1Q = 100, SD = 15
r = 0.6

1. (15 Points) One of the following is a (summarized) scatter diagram for the data.

Which one?
Circle your answer and explain briefly why you reject the others.
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2. (15 Points) Predict the IQ of the wife whose husband has an IQ of 130.
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3. (15 Points) Predict the IQ of the husband whose wife has an IQ of 118.
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4. (15 Points) Apparently, intelligent men tend to marry women who are less intelli-

gent than themselves. On the other hand, women tend to marry men who are even
less intelligent! How is this possible?
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Question 3: Controlled Experiment/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 amounts of alcohol were

somewhat less likely to have infertility 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
a Explain briefly. g QMWMM
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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 jntroduced by such _

behavior, but ignore them for answering this question). @ AN,
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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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Question 4: Average and Standard Deviation (30 Points)

True or false, and explain briefly (if false, explain what happens instead):

5 Points) If you add 7 to each entry on a list, that adds 7 to the average.

¢ (5 Point vou add 7 to each entry on a list, that adds 7 to the SD.
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¢ (5 Points) If you change the sign of each entry on a list, that changes the sign of
the average. (True )/ False?
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e (5 Points) If you change the sign of each entry on a list, that changes the sign of
the SD. True /[ False?
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