Ch. 7 Book Review Key

Chapter 7 Test Review
For Exercises 1-3, fill in the blank.
1. The difference betwoeen an actual data value and a predicted value is called
aim) }
2. Using a model to make predictions bevond the ragge of the data is called fXMEoLaﬁOY\

3. The process that a calculator or computer uses to find a linear model for data for which

ey

_STOR.

the sum of the squares of the residuals is minimized is

For Exercises 4-6, use the following information,

The table below shows changes in the National Basketball Association (NEA)
salary cap over a 10-year period. A team whose payroll is above the salany cap
must pay a “loary tax” to the NBA

Year | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 |
Salary Cap i [ | | oo E 5 .
Smilliensy | M | 38 | 43 | 40 ‘ H | 44 | 5 53 | 5 | 58
TICHEA ASAE TIALL ASSOIATIN . ) :

Stat - Edic
Make a scatter plot of the data (wsecallc: L5 X, Ly= ‘1')
5., Dvaw a line that appears to best describe the data. Find its equation (_ugb Ca\c chalc

Rglﬂfb)

4. Sample scatter plot:
NBA Salary Cap
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Salary Cap ($ millions)

123 456 7 8 910
Years After 2000

5. Sample answer:

6. Explain the meaning of the slope in this context %ﬁla 5=275y+3325
‘ E lAYS NBA Salary Cap
7. Explain how a residual plot can be used to help vo d-:t-.-rmlr'u.- Wheiher = 70
a model does a good job of describing data. (eg\dua\ P‘/D‘l‘SWWS -\»hbeymg‘ﬁ'n‘\”afa 5 60
ot m\mm\ b -thwwdel The Qhuw!d A
vandowiy Sca ed abve and e 2 10
X’d&\sto ond Showd %(,SVM”‘FDV g 20
Model to bb Covstdered ;9°°d z 10
0 123 456 7 8 910
Years After 2000
8. The table shows the total value of counterfeit goods sold on the Internet @ us'“-a owr Can
from 2003 to 2008. . . in L= 3,45,
Vear 2003 | 2004 | 2005 | 2006 | 2007 | 2008 ) and Ly =46.5, b24, ...
‘S’:;::C‘;;fl‘l’;’r‘;’fe" 455 | e24 | 789 | 9g9 | 1197 | 1370 Then In W, P\A‘\' 19¢-13.

SCURCE: MARKMCHITOR/THE BOSTON GLOBE,

[2,9] x[-10,10]

You will need to cal auale

Two people estimated linear models for forecasting the future value V of

reerduals ond then

counterfeit sales. The first model is V, = 19t — 13, and the second is
V, =185t — 11. (Time t is measured in years after 2000.)

Scattr
e e L lresiduad),

R «@f 185% -1\

Make residual plots for the two models. Explain what they show about r a
the models.

Both wiodels have relaty ml\ res\duals; \

however the ma) m o wluaLs ore N "““ 12,91 x [-10, 10]
ond mwuw os and N, in¥2

bouer mo del. wth

V\mve/“@mv\w\/wb avg" ‘)a:\-\CVV\, meand

here mag e a betler mdel than alinear ine.
S = 1.298t + 78.231

For Exercises 9-13, use the following information. 9.
The table on the next page shows the winners — fgg
of the Indianapolis 500 auto race and their 'E_ 150
average speed every four years, from 1912 to £ 125
1972. (No race was run in 1944 due to World g 100
2 @
War I1.) _ & 75
9. Make a scatter plot of the data and find the @ 5
equation of a linear regression mod&tl. LetS é 75
represent speed and t the number of years
since 1912 as the independent variable. 0

in

Ovnlain tha masnine af tha clana and
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Years Since 1912



. : - - [T -
equation of a linear regression model. Let S 8 o5

2

represent speed and f the number of years

since 1912 as the independent variable. 0 10 20 30 40 50 60 70
10. BExplain the meaning of the slope and Years Since 1912

S-intercept.

Slope : Bvev _W\ SF?!‘ heaoto
s by \'14‘% ¢ "
B-indencept: Tndicakes the wmodel predicts
aLS\:eeoLo% <. 93\w\.9\~$7( @12 \m

Indianapolis 500 Auto Race Results

Number of Years Winner’s Average
Year Since 1912 Winner Race Speed (mph)
1912 0 Joe Dawson 79
1916 4 Dario Resta 84
1920 8 Gaston Cheverolet 89
1924 12 L. L. Corum & J. Boyer 98
1928 16 Louis Meyer 99
1932 20 Fred Frame 104
1936 24 Louis Meyer 109
1940 28 Wilbur Shaw 114
1944 32 — —
1948 36 Mauri Rose 120
1952 40 Troy Ruttman 129
1956 44 Pat Flaherty 128
1960 48 Jim Rathmann 139
1964 52 A.]. Foyt 147
1968 56 Bobby Unser 153
1972 60 Mark Donohue 163

SOURCE: WWW.INDIANAPOLISMOTORSPEEDWAY.COM

Q 1277 1o ear 05 Fnr e nodel.

11. A.]. Foyt won the Indianapolis 500 in 1977 with an average spe < aqg W)H? 23\% X )e2.b Mf‘n
161.3 mph. How well does the linear regression model predict this The model ? d_ 2 (

ts o onty 1.3 mph. The
value? wiht A 0h0h tQ ex o| A:tld but no ‘Fﬁ—f
12. For what year does the model predict that the average speed would be EW L thhe data | s r L\* occuvrate

200 mph? 30

13. Dario Franchitti won the 2010 race with an average speed of 161.6 mph.

Is the model a good predictor for this year? Why or why not?
| Y 4 e @ [.29¢t +1%¥-321=200
£ xtyeans
Qjmr 2006
@ LZQ‘Z(Q@+ 1Q .32\= a0%.+
The model 1s net a govd

predickor for tinis W ble
i involues extmpslation

fur legind. Hhe data. The

ew\o_ol .
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For Exercises 14-19, use the following information.

The 11 members of a college women's golf team play a practice round, then
the next day they play a round in competition on the same course. Their
scores are shown in the table. (A golf scote is the total number of strokes
required to complete the course, so low scores are better.)

Player 12 fa|afs|[e|[7]|8]o]1w0]|n

Practice B9 | 90 | 87 | 95 | 86 [ 81 |105| 8 | 88 | 91 | 79

Competition | 94 | 85 | 89 | 89 | &1 [ 76 | 89 [ g7 | o1 | 88 | 80

14. Make a scatter plot of competition score vs practice score.

15. Describe the relationship between practice and competition scores. Is
there a positive or negative relationship? Explain why vou would expect
the scores to have a relationship like the one you observe.

16. Find a linear model for the relationship.

17. One point on the scatter plot is clearly an outlier. A good golfer can have
a bad round, or a weak golfer can have a good round. Can you tell from
the given data whether the unusual point is produced by a good player
or by a poor player?

18. Remove the outlier and find a new linear model for the remaining data.

19. Another golf team member shot a 95 in practice. Predict her score in
competition using each of your models. Which do you think is more
reliable?

Review Page 3

14. Sample plot:

Golf Team Scores
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Practice Score

15) There 1s a positive relationship.
Betkorn showld. have (pwer
Seones oot \Y\ad'\o&anob

Yo .

w) C=pHop+ 5D

) % s notpossible 4o tell
&Wnﬂwf‘wmlﬁ%JMwW@.
‘e \Mudm s %Aaod, on ‘aoo’v

1) (= 0.154p +20-5

12) u)[ purlion = €=.410(5) ¥ED

c>89

wlo ouflien €= .7194(25) ¥10-5
cx 092
02 prediction ol be
_YVTI\\(C’D\L l\m‘:.loLb, aASAM
“+o golfen s MP\CAL of 5‘!7
of othet Leam memb-> -



