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Part B
Question 6
Spend about 25 minutes on this part of the exam.
Percent of Section 11 grade—25

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy of your results and explanation.

6. Lead, found in some paints, is a neurotoxin that can be especially harmful to the developing brain and nervons
system of children. Children frequently put their hands in their mouth after touching painted surfaces, and this 1s
the most comumion type of exposure to lead.

A study was conducted to investigate whether there were differences in children’s exposure to lead between
suburban day-care centers and urban day-care centers in one large city. For this study, researchers used a random
sample of 2G children in suburban day-care centers. Ten of these 20 children were randomly selected to play
outside; the remaining 10 children played inside. Al children had their hands wiped clean before beginning their
asstgned one-hour play period either cutside or inside. After the play period ended, the amount of [ead in
micrograms (meg) on each child’s dominant hand was recorded.

The mean amount of lead on the dominant hand for the children playing inside was 3.75 meg, and the mean
amount of lead for the children playing outside was 5.65 mcg. A 95 percent confidence intervaj for the
difference in the mean amount of lead after one hour inside versus one hour outside was calculated to be
(~2.46, -1.34).

A random sample of 18 children in urhan day-care centers in the same large city was selected. For this sample,
the same process was used, including randemly assigning children to play inside or outside. The data for the
amount (in meg) of lead on each child's dominant hand are shown in the table below.

Urban Day-Care Centers

Inside | 6 | 5 | 414 45| 5145] 315
Queside [ 15125 [ 18 14 | 20 [ 13§11 [ 22120

{a) Use a 93 percent confidence interval to estimate the difference in the mean amount of lead on a child’s
dominant hand after an hour of play inside versus an hour of play outside at urban day-care centers in this
city. Be sure to interpret your interval.
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(b} On the figure below,

s Using the vertical axis for the mean amount of lead, plot the mean for the amounts of lead on the
dorninant hand of children who played inside at the suburban day-care center and then plot the mean for
the amounis of lead on the dominant hand of children who played inside at the urban day-care center.

e Connect these two points with a line segment.

« Dlot the two means (suburban and urban) for the children who played outside at the two types of day-care
Centers.

» Connect these two points with a second line segment.

Suburban Urban

{¢) From the study, what conclusions can be drawn about the impact of setting (inside, outside}, environment
{suburban, urban), and the relationship between the two on the amount of lead on the dominant hand of
children after play in this city? Justify your answer,

END OF EXAM
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€S PREE-RESPONSE QUESTION

STATISTICS
SECTION I
Part B
Question 6
Spend about 25 minuies on this part of the exam.
Percent of Section II score—25

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

6. A consumer organization was concerned that an automobile manufacturer was misleading customers by
overstating the average fuel efficiency (measured in miles per gallon, or mpg) of a particular car model. The
model was advertised to get 27 mpg. To investigate, researchers selected a random sarnple of 10 cars of that
model. Each car was then randomly assigned a different driver. Each car was driven for 5,000 miles, and the
totzl fuel consumption was used to compute mpg for that car.

(a) Define the parameter of interest and state the null and alternative hypotheses the consumer organization is
interested in testing.

One condition for conducting a one-sample ¢-test in this situation is that the mpg measurements for the
population of cars of this model should be normally distributed. However, the boxplot and histogram shown
below indicate that the distribution of the 10 sample values is skewed to the right.

— —

Number of Cars
(3T FE R (N

;

23 33
Miles per Gallon

sample mean
sample median
(small, large, close to one) might indicate that the population distribution of mpg values is skewed to the
right? Explain,

{b) One possible statistic that measures skewness is the ratio . What values of that statistic
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{c} Even though the mpg values in the sampie were skewed to the right, it is still possible that the population
distribution of mpg values is normally distributed and that the skewness was due 1o sampling variability.
To investigate, 100 samples, each of size 10, were taken from a normal distribution with the same mean and
sample mean

standard deviation as the original sample. For each of those 100 samples, the stalistic ——————
sample median

calculated. A dotplot of the 100 simulated statistics is shown below,
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——————— was 1.03. Based on the value of 1.03 and
sample median

In the original sample, the value of the statistic

the dotplot above, is it plausible that the original sample of 10 cars came from a normal population, or do the
simulated results suggest the original population is really skewed to the right? Explain.

{d) The table below shows summary statistics for mpg measurements for the original sample of 10 cars.

Minimum | Q1 | Median | Q3 | Maximum
23 24 255 28 32

Choosing only from the sumimary statistics in the table, define a formula for a different statistic that
measures skewness.

What values of that statistic might indicate that the distribution is skewed to the right? Explain.

STOP

END OF EXAM
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