[~ Chapter 3 Review Problems /

These exercises are designed to help you review the l.cading(i because obese people are more likely to be inac-
important ideas and methods of the chapter. Relevant live and poor. :

;:r:bmomag7 objectives are provided in bulleted form before (a) 'Wh]at arcdlh?c cxplanatory and response variables
ach exercise. in the study? .

each exerci PETE—— (b) IF the study finds a strong a]sszcutlno:l.bcm:eg

DL o ot ) these variables, can we conclude tha increase

wher one araieholps aianor ences snoter weight causes greater risk of dying? Why or why

o Explain why association doesn't imply causatlon.

R3.1. The risks of obesity A study observes a large group e Describe the direction, form, and strength of the ovg_rall

of people over a 10-year period. The goal is to see if over- pattern of a scatterplot. In pa'mcular, re.cogn‘lze postive
weight and obese people are more likely to die during t]'\c or nega§ve assoclation and linear (straight-line) patterns.
study than people who weigh less. Such studies can be mis- Recognize outliers [n a scatierplot S
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R3.2 Bom to be old? Is there a relationship between the @ DlaecTe? 1 oS\ TJE.
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gestational period (lime from conception to birth) of an i \
animal and its average life span? The figure shows a scat- FO @en® 'SeGHTLY Cua Sl

terplot of the gestational period and average life span for 43 i
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(a) Describe the direction, form, and strength of the
scalterplot.

(b}  Three “unusual” points are labeled on the graph:
Point A is for the hippopotamus, Point B is for the
giraffe, and Point G is for the Asian elephant. In
what way is each of these animals “unusual”7

CCDGGO*&?‘ Penguins diving A study of king penguins }ooked for @ SWLPE = 0.03%
v a relationship between how deep the penguins dive to seck L
fon oAlA ADRW'c MyTIL OF DECTu el (7ol

food and how long they stay under water.? For all but the L
shallowest dives, there is a linear relationship that is differ- ORI 1D Timd 1S AR pA(RASE OF

ent for different penguins. The study gives a scatterplot for Jut
one penguin titled “The Relation of Dive Duration (y) to DBBF H ik
Depth (x).” Duration y is measured in minutes and depth A
x is in meters. The report then says, “The regression equa- @ b (‘LOO\ = 2,69+0.03 &O'OOB
tion for this bird is: § = 269 + 0.0138x.” A b uS miAVTVS
(a)  What is the slope of the regression line? Explain

in specific language what this value says about this
i chguin's dives. @ A DWJE 0F Om Woulh LAST
ccording to the regression line, how long does a - ol
typical dive to a depth of 200 meters last? 2.69 MIVTES = Dows A0
(c)  Does the y intercept of the regression line make MAE  SERSE |

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 1o report the age (in years) and mile-
age of theu primary vehicles. A scatterplot of the data, a
least-squares regression printout, and a residual plot are
provided below
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(a)  Give the equation of the least-squares regression
linc for these data. Identify any variables you use.

{b)  One teacher reported that her 6-year-old car had
65,000 miles on it. Find its residual.

(c)  Interpret the slope of the line in context.

(d)  Whal's the correlation between car age and mile-
age? Interpret this value in context.

(e)  How well does the regression line fit the data? Jus-
tify your answer using the residual plot and s.
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R3.7 When it rains, it pours The figure below P]OB the
record-high yearly precipitation in each state against l.hnt
state’s record-high 24-hour precipitation. Hawaii is a high
outlier, with a record-high yearly record of 704.83 inches of

1ain recorded at Kukui in 1982.
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The correlation for all 50 states in the figure is
0.408. I we leave out Hawaii, would the correla-
tion increase, decrease, or stay the same? Explain.

Two least-squares Jines are shown on the graph.
One was calculated using all 50 states, and the
other omits Hawaii, Which line is which? Explain.

Explain how each of the following would affect

the correlation, s, and the least-squares line:

o Measuring record precipitation in feet instead
of inches for both variables

o Switching the explanatory and response
variables
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R3.5 Late bloomers? Iapanese cherry trees ten dto blos- & 1% ‘
i carly when spring weather is warm and later when  — 22 | el
spring weather is cool. Here are some data on the average % < | W S
March temperature (in °C) and the day in April when the " e L
furst cherry blossom appeared overa 24-year pcriod:}f‘/' ‘}‘ 10 i %7

< - | | | L4
Temperature (°C) < P FRT B
to intbloom: 40 5.4 32 2642 47 49 40 493840 5. S s st A S
DaysinApil: 14 8 11 19 14 14 14 21 914 13 1) R

Temf C’o_)

Temperature (°C) FAVLLY
to frstbloom: 43 15 37 3845 4.1 61 62 5.15046 40 @\) NEAT J& Linma STzonG

Daysindprl: 13 28 17 1910 17 3 3 11 6 9 1

\..;) \/\ - 22 172 = U ;’. ¥
(a)  Make a well-labeled scatterplot that's suitable for (2 PR R

predicting when the cherry trees will bloom from y = ¥ bAMD X =S Toenf
the temperatute, Describe the direction, form, QoPS " Eo A4 12CAM Q¢ 1 19¢
and strength of the relationship. = mo b P vl <A | OF

(b)  Use technology to find the equation of the least-
squares regression line. Interpret the slope and y
intercept of the line in this setting. T o OTSIbYE ofF ah:

(c) The average March temperature this year was : o ath Qo w0 mMuReiJS
3.5°C. When would you predict that the first cherry = SAT o )
blossom would appear? Show your method clearly. @ ST M O 69 (2%
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(d) TFind the residual for the year when the average i
March temperature was 4.5°C. Show your work. (@ (4.5, @)
(e) Use technology to construct a residual plot. De- & (4.6) 2 12013
scribe what you see. : ‘ b "« o _
5 Find and interpret the value of 12 and s in this Yoy = 18-11.016 * 2.0
setting. @ 5 g )
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*ﬁ316"What’i"‘my‘gnde?'h§measor Friedman’s econom- v= 0.6 APPRON 2 b AMT
ics course, the correlation between the students’ total scores ol €. = ‘
prior to the final examination and their final-examination = x <30

the course have mean 280 and standard deviation 30. The
final.exam scores havesmean 757and standard.deviation 8 @
Professor Friedman has lost Julie’s final exam but knows \
that her total before the exam wa @ e decides to pre-

%
scores is:7.= 0.6/ The pre-exam totals for all students in- 3 =75 Sy= ¢
b

T
= (0.6) 35 T 0.16

dict her final-exam score from her pre-exam total. b = 15 - 0.16 (13'03 = 50,2
(a) Find the equalion for the appropriate least-squares Y
regression line for Professor Friedman’s predic- N 0.2 + 0.16 (x)
tion. Interpret the slope of this line in context. 016 = Foa A T oF 1\ PT
(b) Use the regression line to predict Julie’s final- )
exam scare. 0 (6-EXAmM ToTAL wddd

(¢) Julie doesn't think this method accurately predicts Pasn.eTs A T OF 0.6 T3

how well she did on the final exam. Determine r2. AT -
Use this result to argue that her actual score could Bl N = S0R.E G (30 OB = 7:]\5 ol

have been much higher (or much low

predicted value. ety e @ (1—. Co\())l: 0.3¢
Qs 0O €A oF VA ATI0R 1§
RACouITI Fo BT Twy Lid,
RELATIODSH ‘P_ S 0T Gooh ¢ ol

o 141t wncaticten I




