Chapter 3 Review Problems
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R3.5 Late bloomers? Japanese cherry trees tend to blos-
som carly when spring weather is warm and later when
spring weather is cool. Here are some data on the average
March tempersture (in °C) and the day in April when the
first cherry blossom appeared over a 24-year period:’

Tempessture (C)
tofistblooms 40 54 32 2642 47 49 40 493840 51
DaysinApel: 14 8 11 194 14 14 21 914 13 11

Temperature ()
1o firstbloom: 43 15 37 3845 41 61 62 515046 40
Daysinprl: 1326 17 1910 17 3 3 11 6 91

() Make a welldabeled scatterplot that’s suitable for
predicting when the cherry trees will bloom from
the temperature. Describe the direction, form,
and steength of the relationsbip.

(b)  Use technology to find the equation of the least-
squares regression line. Interpret the slope and
intercept of the line in this setting.

() The average March temperature this year was
3.5°C. When would you predict that the firt cherry
blossom would appear? Show your method clearly.
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Find the residual for the year when the average
March temperature as 4.5°C. Show your work.
Use technology to construct a residual plot. De-
scribe what you see.

Find and interpret the value of 2 and s in this
setting.
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R3.6 What's my grade? In Professor Friedman’s econom-
ics course, the correlation between the students’ total scores
prior to the final examination and their final-examination
scores is 7 = 0.6. The pre-exam totals for all students in
the course have mean 280 and standard deviation 30. The
final-exam scores have mean 75 and standard deviation 8.
Professor Friedman has lost Julie’s final exam but knows
that her total before the exam was 300. He decides to pre-
dict her final-exam score from her pre-exam total.

(a)  Find the equation for the appropriate leastsquares
regression line for Professor Friedman's predic-
tion. Interpret the slope of this line in context.

(b)  Use the regression line to predict Julie’s final-
exam score.

(c) Julie doesn’t think this method accurately predicts
‘how well she did on the final exam. Determine 2.
Use this result o argue that her actual score could
have been much higher (or much lower) than the
predicted value.
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R3.7 When it rains, it pours The figure below plots the
record-high yearly precipiation in each state against that
state's record-high 24-hour precipitation. Hawait is 2 high
outir,with 2 record.high yearly record of 704,83 inches of
rain recorded at Kukui in 1982.

© w0 » » a %
Maxismum 24-hows precipitaion (inches)

(6)  The coelaton for all 50 states in the figure is
0408, IFwe leave out Hawaii, nould the correla-
tion increase, decrease, orstay the same? Explain

(5) Two leastsquares lines are shovwn on the graph.
One was caleulated using all 50 states, and the
other omits Hawail, Which line is which? Explain.

() Explain how each of the folloving would affect
the corlation, , and the leastsquares line:

+ Measuring xecord precipitation i feet instead
ofinches for both variables

o Switching the explanatory and response
variables
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These exercises are designed to help you review the
important ideas and methods of the chapter. Relevant
learning objectives are provided in bulleted form before
cach exercise.

= Idently explanatory and response variabies in stuations
‘whrs one variable helps expiain ofifluences another

© Explain why association doesn't imply causation.

R3.1. The risks of obesity A study cbserves a large group
of people over a 10:year period. The goal i to see if over-
weight and obese people are more likely to die during the
study than people who weigh less. Such studies can be mis-

leading, because obese people are more Jikely to be inac-
tive and poor.

(a)
(b

What are the explanatory and response variables
in the study?

1f the study finds a strong association between
these variables, can we conclude that increased
weight causes greates 1k of dying? Why o why
not?

« Descrioe tha directon, form, and sirength of the overall
pattern of a scatterplot. In particular, recognize positive
or negative association and Inear (straight-ine) patterns.
Recognize outles In a scatterplot.
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R3.2 Bom to be old? Is there a relationship between the
gestational period (time fiom conception (o birth) of an
animal and ifs average lifc span? The figure shows a scat-
terplot of the gestational period and average life span for 43
species of animals*

Life span (years)

0 W0 0 0 40 N0 &0 700
Gestation (days)

(8)  Describe the direction, form, and strength of the
scatterplot.

(b} Three “unusual” points are labeled on the graph:
Point A is for the hippopotamus, Point B is for the
giraffe, and Point C is for the Asian clephant. In
‘what way is each of these animals “unustual”?
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R3.3 Penguins diving A study of king penguins looked for
a relationship between how deep the penguins dive to seek
food and how long they stay under water.5 For all but the
shallowest dives, there is a lincar relationship that is differ-
ent for different penguins. The study gives a scatterplot for
one penguin titled “The Relation of Dive Duration (y) to
Depth (x).” Duration  is measured in minutes and depth
 is in meters. The report then says, “The regression equa-
tion for this bird is: § =269+ 0.0138x."

(a)  Whatis the slope of the regression line? Explain
in specific language what this value says about this
penguin’s dives

(b)  According to the regression line, how long does a
typical dive to  depth of 200 meters last?

(c)  Does the y intercept of the regression line make
any sense? If so, interpret it. If not, explain why not.
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R3.4 Stats teachers’ cars A random sample of AP Statistics
teachers was asked to report the age (in years) and mile-
age of their primary vehicles. A scaterplot of the data, a
least-squares regression printout, and a residual plot are
provided below.
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Give the equation of the leastsquares regression
line for these data. Identify any variables you use.
One teacher reported that her 6ear-old car had
65,000 miles on it Find its residual.

Tnterpret the slope of the line in context.

What's the correlation between car age and mile-
age? Interpret this value in context.

How well does the regression line fit the data? Jus-
tify your answer using the residual plot and.s.




