Statistics 1040, Section 004, Midterm 1 (200 Points)
Friday, February 13, 2004

Your Name:
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Question 1: Observational Stud‘ies and Experiments (50 Points)

Forty men have agreed to be subjects in an experiment on the effectiveness of a new
throat spray that is supposed to reduce snoring. These people were randomly divided
into a treatment group and a control group.

1. (10 _Points) Is the study described in this article an observational study or a
@ @lled experime@i‘drcle your answer and explain!
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2. (15 Points) When the groups were chosen, each of 40 men was given a spray bottle

and told to use it every night for a week. Why are all the men given spray bottles?
Are all the contents the same? Explain! @ Méc'mm
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3. (15 Points) To find out whether the spray works, at the end of the study the men
were asked the following question:

Do you think that with the spray you snore more than before, less than
before, or about the same as before?

It turns out that on average the men in both groups thought that they snored less
than before. One explanation why the treatment group might answer this way is
that the spray works. But why did the men in the control group answer this way?
Provide two plausible reasons.
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4. (10 Points) Suggest a better way to evaluate the effectiveness of the $pray. ;% fus o~ M/M,(z ;
MWJ& Aure! OWW‘%,/%% ol o [Aotre M»&M -

1




Question 2: Correlation (30 Points)
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(18 Points) The following three plots are based on the heights and weights of 126
college students. Match each plot with the description:

(a) X = Weight in pounds and Y = Height in inches for the 126 people;
(b) X = Age in years and Y = Weight in pounds;
() X = Weight in pounds and Y = Weight in kilograms for the 126 people.

Plot A Plot B Plot C
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2.

(12 Points) For the following plots, match each plot with one of the following
correlation coefficients:
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Question 3: Representative Sample (35 Points)
The graph below summarizes the results from a study based on a representative sample

of men age 25-64 in 1993, who were working full time that year; the graph shows average
income for each age group.
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Soutce: March 1993 Current Population Survey; CD-ROM supplied by the Bureau
of the Census through the U.C. Survey Research Center.

True oand explain: the data show that on average, if a man keeps working, his

income will increase until age 50 or so, then start decreasing. If false, how do you account
@ for the pattern in the data?
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Question 4: Normal Distribution (45 Points)

According to the U.S. Department of Agriculture, a 3—ounce serving of trimmed sirloin
beef contains, on average, 7.4 grams of fat. Assume that the amount of fat for such
servings closely follows the normal curve with a standard deviation of 0.4 gram. Find the

percentage of servings that contain:

1. (15 Points) Between 6.9 and 7.2 grams of fat: 20,29 % of servings
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2. (15 Points) More than 8.1 grams of fat: H.0 % of servings
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3. (15 Points) Only one percent of servings will contain more than g.34 grams

of fat.
e M/m,dﬂ\ -2.30and 2.30 9% %¢ %

IO/U 0/
’ aren Ahmtin =2 350,40 235 3802 z,®<— A 1 3800

YA
A e ezl ﬁshf,zsf@a 2.30) ony a.
0 235 S .
woﬁrmw(/’mt‘/@
#?‘ng’o‘u?‘(: 0-94t 3y - 2.3 ©

((r#b=2.30 <0.4+2.4 T 09274 ;2’.31)

Show your work!
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Question 5: Regression (35 Points)

For women age 25 and over in the U.S. in 1993, the relationship between age and educa-
tional level (years of schooling completed) can be summarized as follows:

X average age =~ 48.7 years, SD ~ 16.8 years
Ay average ed. level =~ 12.5 years, SD = 3.1 years,
r ~ -0.28

1. (20 Points) The predicted educational level (number of years of schooling) for a
woman who is 45 years old is __[2, # __ years. Show your work!
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2. (15 Points) True o and explain: as you get older, you become less educated.
If this statement is false, what accounts for the negative correlation?
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Question 6: Valentine’s Day Question (5 Points)

How many free points do you want to get for taking the Midterm Test just before the
Valentine’s Day (circle one)?

e ( points
e 1 point

e 3 points




