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CHAPTER 1 Review Exercises

T

o %\\
“6. Birth Weights For 100 randomly selected births from Bellevue Hospital Center, the birth
weights are added und then divided by 100. The result is 3240 g, Is the value of 3240 g a statis-

tie or a purameler?

7. Birth Weights Refer o the sample described in Excreise 6. Because Betlevue Hospital
Center agreed to provide the 100 bindy weights, does the sanple of birth weights constilute a
volundary response sampie?

8. Birth Weights Are the data described in Exercise 6 the result of an observational study or
i experimnent?

o
10. Sampling In a statistical study, which of the Lollowing types of samples is generally best
convenicace sample, voluatary response sample, simple random sample, bias el 'nmplc’
[ ot

/Online Medicat infoll/SA Todey posied this guestion on its wehsite: "How clten |0
‘seek medical information oitline?” Of 1072 Iaternet uscss who chose to respond. 3‘3 of therd
responded with “fredus LQ?, What term is used fo deseribe lg“:.vl)“ e ofsnrdeyins e

people surveyed cpffiofthose who decided Lo respond: 7
sarnpling mclhod'.{ ' 45

2. Paying fnr@é’ﬂiates US.'! Tarlay pO‘;Ecd th
newspper:

B3% of lhcm 5

a. What is wiomwith this survey”?

b. Es the valgg chts a statistic or a parameter?
€. Does the survay constiine an cxporiment of an observationsl studyd:

3. Sample D s;n Literacy by “High-Flow Oxygen for Teeatrn f
(fovraal offthe Anerican Medical Association, Vol 302, No. 22), it
patients werf (featee with oxygen. and J48 patients were given a ply

rize the samplE design as “randomized snd double-blind.” Describe e
ized™ and “de ind” in the context ol this study.

the divorce rate in Maire and per caplia consumpiiot of margariae in th Uhited States. Cun we

4, Divorces argarine One study showed that there is & very 3RgEeoD clation between ;
conclude that cither one of thase two variables is the caase of the other? ]}

5. Sampling For r:.1 l the followiag, identify the tevmn that bess d

ple: systemaric, coshe } stratified, cluster, or simple radon mn%f /
a. As Lipitor pills aré wymuaulaciured, 1 guality control phin is 1o select every 500th pill ;
and test it W contirm thagfedhtaing 80 mg of atorvastatin, /F

c. A list of all 1,736,997 adules iit-Jfmhatign is obtained: the bist is rpumbered from J o ?‘7
36,997; an thea a computer is used r@s enerate S00 difterent nunsbers betwetn |
and hJ36,997. The sample consists of the adoltgfo W to llu_ selected numpbefs. Og

a7
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CHAPTER 1 inltroduction lo Stalislics

s

T —“\_‘“——

/d’.jﬁlulisl:cs student creates a survey and presents i to feflow statistics students,

e. The Commissioner of Major Leagae Baseball obtains o sample by randomly selecting onc
team from the American League and one twim from the Mational League, and all players on the
seleeted weans are surveyed.

6. Defense of Marriage Act Both of the foilowing questions are essentiatly the samne. Docs
the ditference i wording seem as though it could affect the way that people respond?

= Are you in favor of the “Defense of Mundage Acl™!

= Are you in fuvor of an acl that tor federal and state aid, only heterosexual masviages should i
be recognized? /

7. State Populations Curently, California has the largest population with 39,776,830 resi- /
dents, and Wyoming has te simallest population with 573,520 residents.

. a. Are the population sizes of the ditfezent states discrete or continuous? __’/

)(\Ie. lﬁvc randomly select two states and survey all of heir adult residents, whal type of sumpld

o frecSoall gty G e tmomi

H
u .y
ng questionnaifgs i@

riindom, systemalic, convenicnce, stratified, cluster)

b
wle residents by maili

obtained?

iy obtziacd? (random, systematic, convenience, strusified. cluster)
. Percentages

a, The labels on U-Tum
“125% luss fat than the,
Farts magizine), Whghs
b. In 3 Pew Rescurc] f%
drive. What is the actual number of tesp

t these bars contuin
pm Consumer Re-

€. In a Pew Research Center poll on dri
chore. What percentage of respondents

O developed aprocedure designed to inerease she fikelihood that a baby wim]d be 2 boy. [na

G

es of Data In cach of the follow

& Al Albany Medival Centd
meastteed (degrees Fahrenheir).

b. {u each of the 50 smies. 50 voters are
are identified.

€. A pollsier stops cach pc:fy‘n
naovie that he or she n:y N
10, S{atistlcayg ificance and Prac

jmcalaffal of their procedure, 239 boys weee born among 294 dinhs. 1f the



CHAPTER 2 Chapter Quick Quiz 81

w«nﬂﬁ;?;::a

Aciual Teaiperatires,” the P-vaiue is 8,166,

—pNalues  In Excreises 13-16, write « statement that interprets the Peval
c;E?Fm‘m about linear correlation.
13, Using the data froff
14, Using the data {rom Exggol icport Data Speeds,” the P-value is 0.003.

15, Using the gt Trom Exereise 7 “Cigareue 'T‘;?f‘ﬁnd,uisuinu," 1he P-valae is 0.000.

<fig the datz from Excicise 8 “Pulse Rates,” the P‘VQM:%
"ty

Freﬁuencf h
{Number of
Years}

b

2. Tornado Alley Using the san i
Fimits of the first cluss and the class £

3. Tornado Adley Using the same frequency distribusion Irom Exercise 1, how auny years are

inciuded? :
4. Tornado Alley Coﬁ\/ e relative frequency distribution correspont
L. e

distribution in Exc;gf%

5. Fornado, : nofizeRi e

T £ e '."’ Sht
¢ daispfest

w;;-‘ " ’ :
SHRstruments, you find that defective
vy, human error, badzmmpplies;nd pack-

the causes of

6
cubators T
aging mistrekingnt,
defects: histogmat, o

causes, including wom nxigh
he [odlowing graphs would be bes
attesplat; Parelieheet dotplatgriethan?
7. Health T&elfn an invegtigatien St o relationship b gystolit
stolie blood prossére BT aduh fensales. which of the Following grafd
BrumnRe Hﬂ rplotstemplat-datplot?,
“" B, Lottery i Flonida's Play 4 lottery game. four digits betweer 0 and 9
lected cacls l. armally expeet thal each of the 160 different digits

timme, and an® of fast vear's restlts shows that this did happes. B
we nenmally e ¢ it correet to say that the distribution of selecred dig

g Seatbels L HE NI

of seatbelts is ested Tor breaki
Edentify the important chatac
outlices -]
10. Normal Distribu
fave a notinal distribdtion

57 When-asTple
unple dati are exploved.
i% 1er, distibution.

are expected o

If the following deta sre randomiy selectedigh

a. Weiphts of Reese's PefinpieButter Cups

b. Numbers selected in the Flogd Bick 4 lotzery, in which four whole numbers between 0 and
¢ incfusive are madomly selecred §

%{;al lottery
¢, Numbers that tare up when a fair Sig % / ; ’

d, Exact volwinics of Coke in 12 o7 cang

. Weights of MeIntosh apples harvested [rom the s OMY’E




CHAPTER 2 Exploring Data with Tables and Graphs

82

it

1. Email Data Listed below are the interarrival tisnes (minutes) of emaif acciving ar the author's
compuier. Coustruet a frequency distibution, Use a ciass width of 1) minutes and begin with

a lower class Tlimit of 9 minutcs, Compare
distribution of the commute times listed in th
the frequency distribution of Tuble 2-2.

19 58 39 3 61 7T 21 13 1 2
1 20 16 I8 3 215 i3 & i
19 6 37 18 24 53 | 41 2

guency distribution from Exercise 1. Uscful:
the histogeatn suggest that thedugare Tuom

the disibution of these interarrival times 1o the
¢ Chiapter Problem (Table 2-13 and suremarized in

0 1 12 13 7 8 3% 3 1 3 18
62 5 5 3 7 ¢ 7 5 6 38
6 9 9 35 b 10 1 28 15 8 18

2. Histogram of Interarrival Times Constuct Lthe histograr that comresponds to the fre-

ssymidppintyalues for the hortzontal seale. Does

populagon hy

why not?

401 H
Gt of interar, ivﬁemw
A i ;Qg gg‘v QuHtrs

= ROF

[
%:u@za}%s;ﬁmlinn? Why o
1 .

vl

:rnment
a. A ollecting the average (muea)

[
L
100 ycu\\v wint 10 construct the gra.
is best?

b. Alter collecting the Isgrage (mean) glo
emissions for the most recéwy HO years
ciation between tiose two varifhies. Wh

¢. An investigation of carbon monoxide,
burning power plants, and tobaceo smol
relative importance of these sources, wh

7. W's Like Tima to Do This'Exercise
phrases thur subjects fipd hiost annoyin
sponse): like {127).405¢ sayin' (SE); you
apie eharz. Jlesfify onc disadvantage of a pi

o

»
0varE yse OF

afever Use the same data [rom Excreise 7 o constouct 2 Parete &
eiter job of illustrating the data: Parcto chart or pic chast?

BHOSLFCcent

¥hich graph

ruperatures for e
st uppropringe fo

wrbon monoxide
0 investigale the asso-

cludes motor vehicles, furnaces, fres, coal-
gvant 10 construct a graph that illustrates the
is best?

]

aristgrvey of adudts, these are the words or
versatioMglong with their frequencies of re-
Ay, whateve#{219); obviously (35). Construct

©GAyLOoRD-

art. Which graph does

b

Oif/j



CHAPTER 2 Technology Project 83

It Exercives 1-8, use the duta listed in the margin, which are magnitndes (Richeer seale) h_ﬂ_ﬂgﬂllL-ldev Qe;!-tir{km)_
and depths (kin) of earthquakes from Data St 24 “Earthqurakes™ i Ap) peadir B, L I or
? . .
1. Frequency Distribution Construct a frequency distribution of the magnissdes. Usea cluss! 362 6.0
width of 0.50 und use 4 stacting value of .G, ,‘ LAgs
R ISP . - X . 330

2. Frequency Distribution For the frequency distribution from Exercise 1, find the following. Tea
a, Class limits of the Rrst class 3.10
b. Closs boundaries of the first class 299

. 258
c. Cluss midpoint of the {irst cluss Py
3. Histogram Construct the histogram corresponding to the !'rcqucnyy T
arvise 1. For the values on (he horizontal axis, use the glossgdni %guu ' i 3.38
following comes closest fo desoribing the disirihuliﬁx—m uwmul skewed] A

riglst?
4. Pata Type @

a. The kisted earthquake depdis (km rermded o one decinal place. Before rounding. are
the exact depths discrete data o continfibas daia?

b. For the listed earthquke dcplﬁ. arc the dala categorical or quantitative?

wwmw:rell}mwwmmqucﬁwmkm Fieieraal.
Q. " St

e

d. Given that the sted eirthquake depths are part af a g?;'“
opalatien? +

cunstilule & sumple o

Tsing the paired magaitude/depth
a eorretation be-

5. CorrefatiohcHetween Magnitudes and [J
data, construgy dhe graph that is helplul in de

tween carthg
correlation?

Sraphs L wWaRsEad in this chapter that the duys of charming and pri
are well bebhy P‘:j Tttechnology now provides us with powerlul «
variely of dif{@ aphesl.‘h’l}mtp ject therefore sesves as & good pre
presentafions 11l be incvitobly madtsnthe future, %

The complete data sets in Appendix B are Fivegly ipettided in Statdisk. Also, e data
sels con be downloaded from www. TriokaStats.com NS "“-‘El\h: apeng) s;byg;‘;ﬂtisticnl software
packages, such us\i;%f aby, Bxcel, SPSS. agdd P, Use a statisigud éﬁ? "A ackige o open
Data Set 1 "Body Use this sofedBire with the methods of (RG] Rg’? e explore and
compare the pulse Tl ghosind the pubse raies of males.

‘ot professional

» QObtain a priated cop two histogeams. In boih cases, wse a class width of 1

minute and use JQbTAS ] nwmu lowee class limit of she frstclass.
» DesceiberThe patures ol the vi?l Risibetions (uniform, norsal. skewed lefl, skewed right).

and ideiufify possible outliers. ﬁ continved % \
fvare ysp O




CHABTER 3 Review Exercises

mmm—a odified Boxplots Repeat Exercised ulse Rates” using modified box-
plots. Identify any outlierS Trdedined i B Ol ihis section.

38. Outliers and Modified Boxplots RepeilBrarciye 34 "Ages of Oscir Winners” using

Lodiﬁ/cd)q, ots. Idemtily any outliers as defined in Pars 2 o

137

1. Mean of Roller Coaster Speeds Listed below are maximam speeds (kma/h) of sandomly
sefecled roller coussters in the United States, Find the mean.

W76 97 81 5T 151 194 65 1T 3, FSETUS FN
2. Median of Rotier Coastor Speeds What is the mud ‘ W:Eiistcd I B “gﬁ@
3. Mode of Ralter Coaster Speeds Wi 3 md&ihu .'up o values Hsted in Exercise 17 ‘Tj
4. Variance of Reller Coaster Spgeds, The standmd devialion of the sample values in Exer-
cise | is 43,5 kny/h, What is she v@¥ance Bocluding unirs)?

5. Roller Goaster Speed Outlier 1deRlity any catliers among the daia listed for Exercise 1.

6. Rolfer Coaster z chﬁi\ lafoer sanple of 92 rofler coaster maximum speeds has a mean of
85.9 km/h and x standard deyiation of 28,7 kny/k. What is the 2 seore for o speed of 34 km/h?
Duocs the g score sugﬂ‘c%{% the speed of 34 km /N is significantly low

7. @ for Roller :

proximutely how o

8. Roller Coa@ ad S-Number Summary
speeds, give theTamgh of 1he values tat consilfEnl

can't be idengified: just give tie manres of those ¥

9. Estimati e sample of 92 soller coaster maximuant spee

from & fow of m/h to a high of 194 km/h, Use the range rudg
standard dcﬁ%

10. Ru]tergoas;ﬁr Speed Notation Consider a snmple of roller
taken frem|thel pabulation of all roller consters operating on our pi
gsed for thee sumple mean, population mean, sample standard devis
deviution, s4 ariance, and the popelation vardznce.

alues ranging
o estimate the

irum speeds

[

and pver and thcir. onding measured heiglis (based on data fro
Nutrition Examingtiof Sugvey). All beights are in inches, First find tefdifférences (reported
heighl-measured heig nd then use those differences to lind the (8} mean, (b} median,

) mode. fehrrdmnger ge. (1) standyed deviation, (g) variaace, €) Q). () ¢s.

N 1Y At
Faportod | 801 710" 6304500 | 71.0 | 60.0 [ 650 | 64 | 5401630 66 | 720
Measured | 579 | 63.9 | 6% Lol 703 | 606 645 | B7 | 655 |742] 65 o8

any outdiers, how much of an effzct do they+

2, Quthiers Tdentify any of the ditfeseiieg; foﬁy"l)m Exercise | that appear (o be outliers, For
=) ;
W

?1 ean, median, and standard deviation?

AT v e

AL U oY




138 GHAPTER 3 Describing, Exploring, and Comparing Data

vitlzg,ol 1]
dcvéﬁinn of 0.0366 ¢ compuled from alk of the 343 M&MSs in the bag.
? . D.879 0386
. S 2040 0,943 0.044 :
] e : s
N :) 9. Percentlles Usc the g ‘ HEMEN fre s 1 lind the value
@ of Pus. How does thc;ﬁg%%‘?: : ;‘y : .

10. Comparing Birth W Yeiiales Have o mean of
3037.1 gl ¢ xmnﬁ e deviation of 7] birth weights of u 8 ZF maies have a
mean of 32728 g and a standard devint e (based on Data S hs™ in Appen-
dix 8). When considered smong membey rnie gender, which i€ the celatively
lasger birth weight: a female with a bir Birth weight of
3400 p? Why?

i ? . Before any roanding, are the weights diserete or contnions™

3. z Score Using the differences rom Exercise £, lind the 2 score cortesponding to the differ-
ence of —$1.2in. Ls that difference sienificantly low, signiticantly high. or aeither?

4. Boxplot Using the same diflerences {rom Exercise 1, construet & boxplot and include the
values of the 3-number sununary.

4. ER Codes in an analysis of activities that resulted i brain injures preseating at hospital
smergency rooms, the foflowing activities werg identitied by the sodes shown in parentheses:
micycling (12); football (14); playgveund {22): hasketbatl {27); swimming (40). Fird the mean
of 12, 14, 22, 27, und 40, What is wrony with this ressll?

B. MCAT In & recent year, applicaats o medical schools achicved sceres on the Medical Col-
lege Admission Test (MCAT) with a mean ol 504.7 and 2 standard deviation of 9.4. Ideatify the
MCAT scores that are significantly low or high,

7. nterpreling 2 Boxplot Shown below is 2 boxplot of a sample of 30 maximal skell widlhs
{mn} measured from Egyptinn skulls from around 4800 B.C. What do the izumbers in the hox-
plot represent”? F B,

128 135 é%

8. Est@ S¥sfidard Deviation Listed helow are sorted weights (g) of u sumfilefor M
phain cofdicrandomly selected from one bag. Use the range rufe of thamb Lo estimalg
e st

andard devistion of all 345 M&Ms in the bag. Compire the resull (o the slumiur@

YLORD -~

1. Sugar Listed below ase measured wi
taining 3500 mg (or 3.5 @

@Ga

? Given thit the weights e Trons Dumine suear packess selected from a much larger poputa-

«deulate the mean of the listed vatues, is the result a statistic or o parameter?

s iﬁ 6 3521 3531 3532 3545 3583 3588 3590 3
3 3 36 43 45 4 3 : $
521 30, i:'lé} )%6-3”: 16 3647 3666 67;&’_\3@ \5:

YATE USE O
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2. Frequency Distribution Using the data from Exercise 1, construct a [reguency disteibution
using a class widih of 50 mg and a first class with a lower class limit of 3500 me,

3. Histogram Use the frequency distribution from Exercise 2 to construgt @ hislogram, Use
class miggpoint values for the borizoatal seale.

4. Percentile Use the weights from Exercise | to find the percentile for 3647 my.

5. Descriptive Statistics Usc the weights of the Domino sugar packets from Exercise | and
fine Lhe following: (a) mean, (b) median, (¢) standard deviation, () vasinace, (¢) ranage. Include
the approprinte units of measurement,

6. Histogram The accompanying histogram depicts outcormes of digits from the Florida Play 4
lottery. What is the major ffaw in this hissagram?

& " Digit

7. Normal Distributf fihine the distibutton shown in the histogr
Daoes it appear that thg saple dac are from 4 population wit
why not?

ts of Fathers and Sons
n Duta Set 10 “Famity Hej
ment to determine whetli
heighus of their first sons,

8. Correlation pf
thair first sons
and then make a j

!

i pendix BY. Construct & scatterplot
& appears 0 be rrelation between

705 /890 6ar i /067680 650 500
| moleofer7 |0 ersiens| 7ol

-

Waords Speken by Men aid-Wigpen Refer w Data Set 14, 5W6HE Counts™ in Appeadix B,
which includes counts of words spokefmby-myles anddetales, That et includes 12 col-
urnns of data, but firsstack afl of the mule werl Tomats in one colf el ssack all of ehe
female word coun en proceed to pencime |‘¥‘1 any other syit-
able mauphs, and find § “atistics that alfow you t compare the Twagets of data. Are

(a sets have propecties that are basically the same? Afrtherg any
sigrifecant diffeonts? Wi wapld be a consequence of having stguificant differences? Wit

Co dons and supporting graphs.

CHABTER 3_Technology Project
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10-4 Multiple Regression 561

|

Statistical Literacy and Critical Thinking

1. Response and Predictor Variables Ustag all of the Tour de France bicycle e ro-
suits up o a recenl year, we get this mubiple regression equation: Speed = 202 —
0.00260 Distance + 0.540 Stages + 00570 Finishers, where Speed is the mean speed of the
wianer (km/h). Distance is the lengtls of the race (km). Stages is the number of stages in the
vace, and Finishers is the number of hicyclists whe finished the race. Identify the response and
prediclor variables.

2. Best Multiple Regression Equation For the mu|!tph. regression cguation géven in
Exercise b, the P-value is 0.000 and the adjusted R value is 0.894. 1 we were to include
an additionat predictor variable of the number of bicyelists who entered the face. the
Povalue is 0.000 and the adjusted A7 is again 0.894. s it correct to reagson that we should
tn¢lude the numher of bicyclists who entered the race b ‘c;lﬁad histed K j1s

same but the multiple regression equaiion gives aggnote igformgrionibecuuss
anather variable? Explain,

» !
i d@ ?
3. Adjusted Coefficient of Delefmi! n Fop Exercise 2. why s It better to use values of w@@

Q 3§
4. interpreting &2 For the multiple reghpsSion equation given i Excreise §, we get A7 = 0.897.
What does that value tell us?

Hon hctwem hc:glur hers and mariwrs and the Img.i'zrc of thy,
harcwer mc gu'en que\.rmm or rtﬁfg‘}'gﬁ?& i
&'

¥& Estinsates © Std. Ereos  AMECTRatives DFe

(lHa 17.966%77 6.4779134 «0 131 2.
Fathar, 0503548560 106777219 20 1n 758
onf 0.27714316 O.OFHILEYET 0 13138

of varlance lable for nauliiple regression model:
Soysce] BF 55 S F-stal  P-valuc
2 32094662 16047331 F2.037221 <0000t

131 338.54297 4.26358545
;l Y31 57048955
i sy af fit:
R 0493656
i 0.3839

R.vsqu € (adjusied): 0,552

heiglt of & son in

5, Height of Son {denyfy the muliple regression equation that expre
ters of the heighl latleer wird mother.

ollowing:
o the overall significance of the muliiple regression equation

b, The va i f Shent of determination £

e adiusted va

7. Height of Sen bhouid the nmlupﬂ@n -quation be useid for prediciing the height ol ‘&62
u son based on the height of his father and i rllﬁ'&?%why not? . %
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CHAPTER 1¢ Correlaticn and Regression

8. Height of Son A son will be born 10 o father who is 70 in. talf and o mother who 15 60 in.
tall. Use the nsultiple regression equation to predict the height of the so. Is the result likely to
b a good predicted value? Why or why not?

|

Garbage: Finding the Best Muliipte Regression Equation. I Exercises 9-12, refer to
the accompanying table, whicl was obtained by nsing the data front 62 houscholds tisied iu
Data Set 42 “Garbage Weiglt” in Appendix B. The vesponye (y} variable is PLAS (weight of
discarded plustic in pounds). The predictor (x) variahles are METAL {weight of discarded
metals in pounds), PAPER (weight of discarded paper in pounds), and GLASS (weight of
divearded glasy in pounds).

Predictor (x) Variables | P-Value R Adjusted R? | Regression Eguation
METAL /PAPER/GEASS | C.000 0.963 0.540 PLAS = -0.178 + 0.200 METAL +
0.122 PAPER + 0.0777 GLASS

1 y u&a £.00394 + 0344 METAL +
B 04 }Maw . :

METAL /PAPER

PAPER/GLASS

METAL/GLA T oan Pl,As = 0.469

0.0774 GLASS
3331 |PLAS = 0641 + 0STIMETAE
0.411 - 0,348 + 0.168 PAPER -
0111 GLASS

12, A household discards 3.00 3b of med <. Whal is the
best predicted vatue for the weight of ¢

good estimate? Is that predicted vaise |

whppendix B Data Sets.  In Exercise,

variables of Height. Foot_Length, and AR
‘v“’f\ equation for predicting Height. Why is

& bust regrestion equation a good regression /\Sg
o

H 20127 in Appendix B and use the @
r all 6568 subjects. Find the best regression :



570 CHAPTER 10 Correlation and Regression

6. Global Warming Listed below are mean ansual temperatures () ol the eurth for cach
detle, begineing withs 1he decade of the 1880s, Find the best mode and then predic the value,

Y
far THIO-26099. Coaunent on the resul
paN 1 vaem [ Tarn [ varea | rases | e | 1098 '

Taose | ol | iz | 14396 | 1483 |

17. Moore’s Law In 106
known as Moore’s faow: The
double approximalely every |8 months. In li\u lwlc bclow the frst row lists differant years and
the secand row lists elie number of¥gansistors ands)for differcat years.
“ta71{ 1974 | 1978 | 1082 IR
,000 § 19,200,000

o2 7 00| 3
slgrs pfzﬁzjx

is i ?,. 275 \' S ]
a. [ynosi b‘%y Jistedidata and assuming thatSgdore’s Taw is correet and
ineh udpb % monlhs, which matbewdaig ibes this

dralic, lo8ar I'I]IL“ exponential, power?

o,
i f%kmcusurcmcm used to
Ciltesnll (rom Section li) 2

EAT A "

O
&
&
<
[
&

Exercises 1-10 are based on the follow
¢doliars) and the amounnts af rips (doliars) left by diners. The data weve coffected by students

of the author.

@GAYL@RD e

T ses | 6360 [10734 | 4985
| 7o

i

\1""& ‘Cost of Dinner (doflars) | 46.60 | 33.45% ,
Tptdoinsl | 760 | 80| 500 | 808 | 3700} 1200 | 1

* Scatterplot Constuct a scatterplat and comment oi the patiesn of points. @

: h al values for # .05 significunce fevel ae 20.707. What should you conalude?

3. Fixed-Eeri en 2 If a restacrant were W change its tipping policy so that 2
20% ol the bxll ||. cost of the dinuer, what would be the vaiug, )%(:I 0% ¢ m,}.j-

tion coelficient for!m. i d um }?ﬁism lencrs/upf.’

{ nelusion The lingar comelation cocliicient ris found to be (1846, the P-vulue is (O]
and IQ

P
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4, Fixed Percentage I u restaurant were to change its lipping policy so (hat & constant (ip of
20% of the bill is added to the cost of the dinner. what would be the lirear regression equation
refating the cost of the dinner {x) and the asnount of the rip (v)?

Witghed Yariable th mmwﬁb ifilhc Awo far'mh s of dhn
41. i Z‘;}%‘{E’W Swiicicd| L etk T i F(}-,QPIS, i “ari\jy&
P Ll g ™
6. Change in Scale Exercise | stated that for the given paired data. r = (1.846. How does that

vatue chunge i€ at of the amounts of dinners are Teli unchanged but all of the lips arc expressed

in cenis instead of doltars?

7. Values of r If you had computed the value of the linear carrelation coefficient to be 1.200,
what should you conclude?

8. Predictions The sampie dita reselt in a lneay correlution coeflicient of » = 0.846 and the
regression equation § = ~0.00777 -+ (.1455. What is the best predicted amount of tip, given

thit the cost of dinner was $84.627 How was the predicted valy M%d ?
9. Predictions Repeat the preceding exercise ussufﬁ‘@% ar gpnrelatidl) g ﬁ h

is r= 0132
10. Explained Variation Given thiy @mclmion cocfficient & is found o be 0.846,
s thir is explained by the Beear relationship

idence to conclude that tliere is a linear correla
n a casino increase is revenue by entarging its p

a0 | 1M

VRevenueri !wta R 140 127

2, Casing Tﬁ and Revenue Use the same paired data from the e

123

a. Find the fincar gegression equation.

dicted amount of revenue for a casino with a Tghousand square
the best predicted amount of revenue wilf be accd 7

3. Time and Motion In a physics experiment ae Doane College, a soceyr bali was thrown up- @

ward From she bed of 4 moving uck. The able below lists the time { ik has lapsed from
the throw und the Gores onding height (sn) of the soceer ball.

a. Find the vatue of th€

Jar corvelation coethicient 1,

b. Bused on the result t' rt {a), what do you conclude about & linear correlation between
time and height?

€. What horrible misake wolild G gasy to make i the analysis is conducted without a
scatterplor?

Time (sec) 049
Height {m) [11]
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CHAPTER 4 Probability

pepfartion of girls will be increased. Condug v&%%ﬁliﬂu Lg.%ge;ermin

. Simulating the Monty Halt Problem A prebiem that once attracled much allgrition is

the Wlony flall prablem. based on the old wicvision game show Let's Make a 4)4, hosted

by Moy Hall. Suppose you are a contestint who has selected one of Lhrc:y] ors atter being

1old that the_of them conceal nothing, but that a new red Cervelte is belisd one of the three.

Next, the host dgens one of the doors you disin’t select and simwyhcm is nothing behind
vau s

it. Mo then oflers Yoy the choice of sticking with your first sclectign’or switching ¢ the other
unopencd door, Stouldyou stick with your first choice or shuud ditch? Develop a simu-
lation of this game and dduyrmine whether you should stich-dr switch. (According to Charce
magazine, business schools Bwguch institstions as Hary A and Stanford use 1his prablens to
help stacents deal with decision My

14. Simulating Birthdays
B pepple are sandomly selected.
ol

l:gfion usri?.u;: the probubitity.
"s0Fpeogle ar s

king gvho WwignCd Lo inerease the proportion of women by teereging that V
On, she is prohibited from having any more children. The king fugons thai somed

¢ will have juss one oy, whereas other [amtlies witl have a fow girls and o poy. so the \%

& whether his réTwapi

dthere is 2 20% ‘5
iont conrectly?
use of multiple-choiee guestions becaus

multiple choice questica lay possible eoffe or 3% the probability of } l
tedicd, what is the prebability it - :‘

ponsored by Salfie Mae, 10% of undergead- { ::‘)
Mndergcaduate students are randemly sclected,

i,

i"t
E5)

1. ESP A psychologist tells you that in an
. . )
chantce of answering a question corectly. ¥

3. Birthday If 5 day of a year {not & leap:
is the suthor’s binhduy? |

nate stwdents take online cougses anly, 1
whitt s the probability that they both take online courses only?

5. Subjective Prahability Estimate the ty that the next time yos waich a TV news

ceport, it includes a story about a plune ©

o Exercises 6-10, use the following results from tests of an experiment to fest the cffecerive-
wbss of un experimental vaceine for children (i based vt data from USA Taday). Express all

profighitities in decimal form.

(" Dovetaped Fiu | Did Nat Devalap Flu_

cine Treatmont 14 1056 ?E“V
WJXEST El‘Ug%Q@ thatdeveloped flu.

6. 1 1 of the 1602 subj

3
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71001 of the 1602 subjects is randomly sclected, find the prabability of getting | who had the
vaceing treatnent or developad fla,

vaceine treatiment and developed fu.

9. Find the probability of randomly selecting 2 subjects witheut replacement and finding thu
they both develaped fiu.

10. Find the probability of randomly selecting 1 of the subjects and getting 1 whe developed

3

\ 8. 17 | of the 1602 subjects is randomly selected, find the probability of getting | who had the
i

; flu, giver that the subject was piven the vaccine treatmens.

i

%

In Exercises I-10, use the data in the accmnpmr_riri%lb?% agd ex,
[

resy il reseiﬁv r'tf;ec
mal form. {The data are from “The Lefi-Heanded: T, ; % by Eleine™Tayile ?

ﬁhé‘l" ‘
Costas, Education Revaurces InformationCeitegr, I‘rz;fﬁr. Bo5

9.}

T g E Vet wilh Left Han‘ﬁv'r?r
W Yes No
i m 217
| T

1. Femate F onc of scls in the study i randenty selecled
4 fermale. Does it at the proponion of femles is 13 3 }
females in the gen

2. Lefty Giver@ﬁ e Find the probabitity of rafds
snd geiting someony’ who writes with their 1] #given that the selected person is a

female.
3. Female Givei{efiy Find the probability of randomly selectin

und getting & o (L given that the selected person writes with their

4. Lefty or Femule Find the probability of randomly selecting on
priting snnﬁozc ghn writes with theie lcfU kamd or is a femide,
5. Lefty o 2 Find the probability of randomly sclecting one of

ting somco o writes with their left hand or is o muale.

6. Both Lefttes I two of the swudy subjects sre randomly selected
ey both write with their feft hand.

Htwo of the study subjects are randomly selected cement, find the

probability that they both write witl: their feft bad.

8. Complement [I' L epresents the event of randemiy sclecting o study subjucts
and getting sumcu{:eggu writes with their Jeft hand, what does L r& Find the value
of P(L).

9. Complement IF M@ ils the event of randomly selecting one of the study subjects and
getting someone who is & iidle, what does Af represent? Fing the value of P{M).

18, Al Three Lefties If thre

mert, find the probability that ll;\ v srite with their Jelt hand. 1 we did get theee Jefties
when three subjects were randondy £hlelfied, would that be & sigaificantly high number ?*9‘
of telties? @ N

g e OF

study subjects ure randomly selected witkour replitce-
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y

11. Random Seats on Ryanair When Lonr researchers checked into a Ryamads Night
from Manchester ta Dublia, there weve 63 seais avaifable, and 15 of them were middle
seals (baseel on data from “How “Random’ is Ryanair's Seating Allocation™ by fennifer
Rogers. Significance). Al four researchers were assigned middie seats. If the four re-
searchers were assigned seats rundomly, what is the probubility thar shey wre all given
middle seats? Wiat does the result suggest sbout Rywnair's claim that scats are sandomly
assigned?

42. Vislon Gorrection Abuut 75% of the LS. population uses some Lype of vision corction
{such as glasses oc contact Jenses).

a, If someone is randomty selected, wihat is the probability that he or she does not vse vision
correction?

b. If four differeat people are randomly seiected, what is the probability that they all use vision
correction?

otenning, whether o number of suc-

. What Is the general eriterion fop-sgingpRBubiticl]

d. If you randoprtysgetect Peoplerts o resubtof all four usmg&isi n cgrec rniticantly
high? Why or &y ne?

3. Na’@!ai Stics Day

a. 1f & per$oh is randomly selected, find the probability that his or her birthday is Octabdrsts
whigh is Natienal Statistics Day in Jupan, [gnore leap years.

\QE It 4 person is randomly seiected, find the probability that his or her birthday is & October. @

Tgnore leap years. K
e,
G,
h‘ﬁ;’ adubt American and \

c. Estimate a subjective proby

getting someone who ki ApaEn.

d. IT ten adult Ame
Natzonad Sutistics |

Fat Dolober 18 s E °

@ be $200,000; docs that seem Fair?

Earmposile Sampling for Diabe
u year 15 F8p 000 (based on dat
tion). When esting for thEpressace o
money by combining blood samples
teast one persen has diabetes,
blood testy uee performed=Th a test forg
subjects arc comBined, Find the prob '
at legstt7ef the 10 peeple having d
‘[@;?

: iabeles in
and Preven-
CRLOry saves
positive if at
tha individual
ndoiniy selected ;l
By psitive with

ombined samphTs—tes },4
Bry, winning e top prize requires that you : t

lo 35 (in any order and without replace-

itivnal *Boaus Ball” number between | and
al Bonus Ball number could be the same as
iy the probability of wirmiog the top prize? ;

e was writien, e jackpol was advertised A§

plwwepiort Disgn
Fhe combined sa

15, Texas Two Step In the Texus Two §
setect the correct fuur different aunbe
met) aml you must afse select the cor
135, which is drawn scpasately. The addi
une of the first Tour selected nnabers,
(Express the unswer s a {raction.) As th




CHAPTER 4 Cumuialive Review Exerciges

1. Cloud Seeding The “Florita Area Cunlus Experiment” was conducted by using silver
sadide 10 sced clouds with the abjective of increasing rainfall. For the purposes of this exercise,
tet the daily atnounts of ratufall be represented by units of rafl, (The actual rainfall amotnts arc
in cubic meters X 10,000,000 ov ;¥ x 107)

Find the value of the following statistics and inelude appropriate units based on rofl as the wnil
ol measurcrment.

15.53 7.27 745 344 570 824 730 405 446
e, standurd deviation £ variance - A4 C[B (Y t) t’\“n‘ﬁ CQ‘(;

2. Cloud Seeding Use the same data given in Exercise 1.

-
a. fdentily the S-number summary. As in Exercise 1, nTﬁ?@l llac%mits o@ﬁf@ v‘;}’w
) @

10.39 478 4.30
a. nican b. median

d. range

b. Coustruct a boxplot,

C. Identify any values that appear B%:E«?qu >
3. Organ Donoes LSA Today provideg & %urmaliun uboul 4 survey {eomducted for Donate Lite

America) of 3100 adult Internet users. OF the respondents, 2346 said they wre willing to donme
organs after death. In this survef, 100 adults were surveyed in each state and the Diswrict of
Columiiy, and resoits wertageighied 1o account for the differens stute population sizes.

M.

deuth?

describe the sampling n

y rsity, assume
% blue, 12%

olor Bused on a stdy by Dr. P, Sorita Soni at i
se United States are distributed as follows: 40

a. A statistics infiructor collects eye color datit from her sludent name for this

type of sanlpli !
b. [dentify bne Factor that might mnke the sssple from part (a) bia

the general @ gon of people in the United States.

c. [f ene persga-iswandomly setecied, what is the probability that th /e brown

or biue eyes?

d. If two peoplEsire rundesnly selected, what is the prohability that 4t one of them hos

browen eyes?

5. Heights of Presidgnts Theories have been developed about the
dates for the U5, ncy ik the heiglits of candidates who were ¥
are heights fem) Tromg
asseciation between Ruig
were rueners-wp. What ddeg

| winning candi-
p. Listed below
ble for exploring an
I presidents and the heighis of the presidential candidutes who
aph suzgest about that associntion?

it
5

191
169

188
138

83
185

77185
3 J77

188
173

Winner
Runner-Up

199

o o) -‘FH)

| e
“\%TB SE Of

e e

P,
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APPENDIX D 787

The sample appears to be a convenience samiple. By e-mading the 3. Rondomized: Subjecis were assigned to the different groups
survey 1o a readily available group of Intemel wsers, it whs eusy throagh a process of random selection, whereby they had the
dobluin resalts, Although ihere is o res! polesiul for fetting & % same chance of belonging to each group. Double-blind: The sub-
suniple proup that is not representative of the populyfon. indiva- Jecty did not knew which of he two groups they were iz, and the
tions Of which car is used for celi phone calls and Yhichs hang peaple who evaluated resubis did not know either.
is damitynt do not appear (6 be factors thar wouidl be distoried 4. No. Correlarion does vat imply cansatity.
much by a%ample bias. 5. . Systematic b Stratified
7. With 747 resphpses, the response rate is 145 which does sippear €. Siwple random sample  d. Convenience
b guite Tow. By general, a very low respofise rule crsatos e Cluster
serious potential foygeaing a biased smnple that consisis of tose 6. Yes. The two guestions pive the {alse impression (har shey are
with a special intereshin the topic. addressing very different issues. Most people would be in favar
9. Syslenuic 15 gandom 13, Clusier . of defending marriage. so the fiest question is likely to receive 2
5. Stratified 17. Ryndom {4, Convesience ssbstanliol number of “yes™ tesponses. The second question bet-
21 Observatonal study. The sumyple is A convenience sansple consist- ler describes the issue and subjeets are much wore Sikely o e
varied responses.
1Ty TeSPORLE SUMPICS FrEDiserdls Y
 The njbiled 5
so thase
50 the sample is biased fro g are more likely 10 respond,
23, Experiment, This ex perd ik do not reflect the toue opinions 4l
qus ax illegal situationAlat has i A residents.
i d. Srwified ¢ Cluster
inp compleriy sobe) 8 a. fthey have no far aval), they have 10% loss than
23, Experiment. The b ) amount with fat, s the 125% ligure cunnot be goree!
of eollege studengs canno I 686 e, RS
larger samiphs

tive of the pep

nduciing the survey.
1. Cross-sectional stody

35, Compleely randomived design
undem sample, bul it is o random simople.
in sample and ulse a cndom sample.

23,
3. !
kYN

do nol measire or caunt anything.

3. Continuons 4. Quamitative dia
6. Swatistic 7. o

8. Observaric fy

L. T I_)' L L. " (PN 1] '. s wuwur

~thonpleseir

0. Simple rundom sangple

&
2

d

5
=

2

5

5

-

=

=
I

a

E

o

2

1, ‘Fhe 1able swmmarizes H000°T b
possible that their responses identify the cp, Sof zll of ithe onginal daki

rof the general population.

do not refect the opinions or
2. a. The samsple i5 a voluikary oy
questionabie,

b, Statistic  c. Observationz] study ‘pg
v 1“1




15, “Fhe distribution does net have meeh skewness.

19. The two costh are onc-dimensionajin nuturg! bt baby
urc three-i siong jucts. The $4300 ¢ Wc\'m wwvice

L ippetic thn the larges

ELTI 1N
97.
BT,
96.
95.
33,
99.

53
0001112333444
SLEE6066TIRLHAY 97

=
a
e}
=
P
el
&
pid
&5
k=3
-3
@
ca
o
3

d (. ¥) qunnlilulf@%ﬁ}
ageiol he data plotled as poins, and
\uch an image 1\ welplul in cnal}i\m" s to see patlems in the dita

¥ It helps

It there way by o correlation between the Iwe

a\' [
\
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“Fheve docs appear to be a linear corlation between the amaunig-"

af tar anil the mmannts el nkootise in cigavetles.

Nicating

nilicien Ed llu.n., s lln ar eorrefation.

il.

il rt

i

vee of g-.llmﬂ Ilu, \amph. n.uun-. when e is

“‘%‘%

Class width: 20 1Uis not
iits: & and (9. Cl

100159
120130

|

4. No, the tean “nonnat distribution” kax a differcnt meaning <h
the tecn “nopad™ that is vsed io ovdinary speech. A nocol @
wibution has a bel) shape. bot the rendomly setected ot
wilk hiwve 2 unitorm or flacshape.

ek e

0. Parls . 4, ¢ describe nnrm-}llydmnbumd@; ¥

igits
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Chapter 2: Review Exercises

1. Both distributions are skewed to the right

Email Inlerarrival |

2. Becuuse the histograns has a shape that ix far ftom being bell-
shaped, & suggests that the data ire from a pepilztion ror having
a normal distribestion.
[
Y
o
g
315
o H
& :
<o :
5 |
I
o :
45 WS zk§ 34! T
taleramival { as)
3 G0 af lilus-

siag fewer classes., thagistogfam dogs 1
trating the disitiths

.0

S . .

z

bl - -

¥ S$ES

]

3 v’f\

£

5 990 . @

-

-

]

m f . L) .
9,5 3 EIE 515 340 Nl &

Boddy Temperature 5 AM

- .
o FIETIC e pr ey

k Lt ), el

a

7. A pie chart wastes ink an componeats thal are not data: pic glarts
lack an appropriate seale; pie charts don't show relative sides
of dilferant components us well as some othwe graphs, »

harele cliarl.

You Kno

8. The Parew chart does o be
anneyig words or phrasc

GEP

Jjob. I draws aitention to the most

W shows the relative sizes of the

i |.245
} distribution than the

20
vialife of {09 prevems perlect sym-

1245 1745 2388 ]S 35 3745

Magnitude {Richter scale} '%v
Al w Centinwous b Quantitalive -womlbticr E

L

o

VATE USEO® ~
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5. The scatterplot does nat show any pattern. ‘Fhere does oot agpear he data are not at al accurate. And what about that person fvho
1o he correlation between magnitude wnd deptl. gmnke,\ S0 cigarettes {or 2.5 paeks) o day? What are they | inking?
Qe e e . . 21, Systolie: ¥ = 1276 mm Hzzmedian. = 1240 mixs Hg. Prastolic:
; . e 726 num Hg; medin = 75,0 mu Hg. Given thaysystelic
5. . andl diastofic blood pressures measuns differant charaglersties,
§ . a chmparizan of the measures of ¢eniel tioesn 't mukq serse
=’ Beckuse Lhe datp are matehed, it would make more ense o in-
g' ) N . Lo |L whethier there is an assaciation o correlugan between
5. . " systoht blood pressunz measurements and diastoliyf bloed pres-
: UL IMCYSUTCTILNLS,
o " ., e 23, Males: Fi= 69.5 beats per minste; median = 68,0 beats per
w s Maglzu:zt)udc (Rzi;:shmr sc:ﬁe) 33 minute. Fdmales: I = 82.1 beats per minate; nfedian = §4.0
beals per djmue. The pulse rates of wates appfar 1o he Jower
than those o Lemales.
Chapter 3 Answers 35, ANSUREI9KS: T = 78.49 kg ant median = 77.70kg.

jection 3-1

[

. ¥ o= SIP8TY ian = SFKLO)
51 75.0.E%é;§usl pricefis o
ning fo ne of the g

L= 32%!]1{1

= $5.52 L;, and mediaf = BHoltkg. it dogs
f data: ANSUR L
ca. ANSUR 11 2012:

FSUR T 204
(ppear that ma
988: ©

¥ = 84.53 5.-’ an mdi:m =.
F = 98.20°7 mcdnu = G8AU'E. Thissf sugpeat that the
mean is less than Y8.°F. ) \}

¥ = 34.6 minnies, wijcl is reasonaiyly close tfife mea 3}'\“.4
minetes obidined by tslpg the origight list of values.
¥ = 55.% years, The mYn from thyf frequeney distibub
qguile close to the mean of{35.2 yefrs obtutned by using lhe origiy

™

siven, nulhi?g
net worth oy

mcdian, 10% mmmcd med

ose, il Uie untrims

nAstifes
ing ol 4 puliery

ednn of jhe 10(
I'Ln.m.c is 0.5 1}

park of the smnd. yd deviation of 7.10
fiaigs. @5
& ﬁmégu. hy thr. 153 hicights, The range 3ule of thumi: does

ssatily give an estimate of 5 that &5 very ajeurate.

midrange >
minre oltes
in the calculationg so the statislics are cessurily sepresentative 3 . '

. . = 76.0f 5 = 758545 = 275 Becouse hdjerscy
of the popukaty
. numbcn are gally just replacements for names, theylare af the
Americans.

¥ mmm:li levigt of muwrum.nl so 1he results are meanjngless.,

T = 1.2; mglhian =_} 0: mede = 1; midsan, .5 Fhe sa- )
:iu.u\- ot ! m od = ;e e s fi550 million: 42 = 2,825,670 (mitlion dalidys ) %
o'r " wi - ’ et .sa’<|(>3 million doltars, Because ehe data age from cclebrities

sa it feoutd make sense 1o roind the resuits (o the ne

neks.

dollrs, as is done hare. A
9. Ragge = 4.0 altacks: 5° = atracks?; ?Sﬂ cks,
’ susures of variati = hli % & these time-

reiles; mldr:mm: = 23 0 cigarettes, Because |
repert the number of gigareltes sinaked, it is very pos
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498, 70.7, 77.7, 0.0, 1§6.9, and for ANSUR 1 Lthosg
are 478, 75.2.84.0,93.2, 137.1) curmly high values ate grearer than or equul 16 3235,

=

values

-~

. The mininmem s 19 mm, the fiest gquartile &) is 128 mm, the

. Significantly low vatues are less than or equal 10 485.9; sigaifi- \
'

second auartite Op {or mediany is 137 man, e tird quartile Qyis
E3S iz and che maximum is 141 mm,
. With a minimom ol 0,799 g oand 3 aaxiasusy of 0944 ¢, os

]
=

k
3
esimagted o be pange /4 = 0383 2, which is very close o lhe ]
stinsclard devition of 0.0366 a. i

o = 0871 g The valie of Py is ihe smne as the vaiue of (). \

=

{Tech: Mininb yields 0.8708 and Excel yiclds 0.8715.)
10. The female has the Ineger velptive birth weight biewsse ber -
seore of .23 is larger than the 2 seore of 309 for the male.

A an Y . Fomar
A Chapter 3: Cumuiatlve Review Exercises
* ik
EZL'_L_'IIG .o Quunitative  beRuttoduvolod mere i, Confinuous

um]?g'“'% tg_ﬁumm
%, ‘\ gwaiggi(mg? f
W ~ 3500-0549

35503599 7‘7 -

Chapter 3: Quick Quiz &
. 93.6km/h 2. 785 km/h
. 65 kmih 4 18576 o/ ?

5. The speed of 194% nppears o be sy oxilier because it
stuntiglly greate, than e oter speeds.

6. —1.8i;n0
7. About 734 @@cds are less thaw £y
8. Minimom, first quiniile O, second guartile (2, {

@)@

quurtije
9. 46.0 kM

Chapter 3. ew Exercises
1. a, —LO00n, fr, 0.3} in, ¢. Nont Wit

c. 1297 1. 3520 g 12392 Q
s "-Q;L;Iﬂl-hz Minitab: - 1.83in.; Exeel: --1.678in.) | ieal s 0, so the differences nmong

i E05 iggfTech: Minitabt 1.07 in. Excel: 1025 in.y : 1 geperated. _
1 The diﬂ@*ﬁﬁﬁ'-”.ziﬂ.upp{mm 10 B un ewlicr, 1 that outlier "‘“'_d appear in a hislageam as being b

c. 624 my

is excluddd, he-mean changes front — 1.0010, 10 ~0074n., the
e 0.3 k. 10 0,50 in., and the standard devintion

ncdin chfies

changes [apF¥adin. o £.51 in. The otilier has a strong effect on

peints are not very Llo«.c 1oa f.lnughi line patiem. thr_ correlt-
tion does not appear ta be very strong.

the mean and standard deviation, but very liwle effect on the median,

3. o= —~2.90. The difference of —11.2in. is significanily low 8
(because its z score i5 less thae or equal o ~2).

. S-number sumnmea-31.2in., ~ [, 75i0,. 030 in., .05 in.. £.70 in,

(Tech: Minirab yicm= ~1.8%in. and Oy = 1.0F/in. Excel p 5.

e

yields @ = ~ 167N 5 = 10250 S -
| § r0e
-11.2 0.3 3.7 i -
i - N s s W z ' .
& 7 % (\l g o5 .
H T *

5, 23.0. The numbers don't measure o snytling. They are

rsed as replacenerts for the rarmes of thecatell

lhe L
numbers are at the nomzal levet of mensures R,
mean 15 a meaningless sagistic, Am USE O‘K—\

65 67 68
nghl of ialhu {n

ﬁ
%




Section 10-2

b

-~

29.

o With = 703, there are 701 degrees of freedon, From Tabfe

= 797 + 0.0756).

L § = 00329 + DgeuETen hrediced value: 351,

.y =923 + g s icled value: ¥ o= 57 poinls

APPENDIX D

ection 10-3 /

. s - sufne of F.O65 1 . 4 - . .
A3 Hse the c'"‘m“_"‘““ of U(:'S tu the given Faanula 1/gel I\ The value ol s, = 16.2755% em is the standad eover of estinfate,
the criticul values of £ 0,074, Using o more accarate valife of vhich is 2 measure of the differences hetween the obsery
1= 1963354 from weebnology leads to the same eritiegh valoes
of +0.074.

I¢ % & mensure of the variation af the sumple poists ghout the re-
greshon line.
3. The chglticient of determination is #2 = 0,155, /M know that

AT esents the predicted vahue of highway ion. - - . .

:1‘ y I\’cprutrl; 60::;’“'(’_"'[“} “u:;;h'gh“ ty fugh cansumntion 15.55 & the varistion in weight is explained By the Eaear cor

. Rlupe: (0. L y-inle - S8, . . . . s

L R " ml‘uccp.l o refution btween height and weight, and 844% of the variation in

¢, The predictor variable is weighs whish is re rexened by x. NETIET. W SO 3 . arinti
4 3\ i et weighit is e\plained by other fuctors and for sandem variation.

R g.. . . S, ¢ = B089.%.9% of the viration in tjps is explained by the lin-
a, sidual is a value of y — ¥, which is thl difference hetween

aar corcclutionypetween times and gigs, and 91.1% of the yorstion

i tips is explatied by other factogh and/or random virintion.
7. % = (972, 97.2% of the variarfon in fares s explained by the

linenr u:m.lnlmn eeen dixfances and Fares, and 2.8% of th

'_u'ﬁ%!i 1}
varigfion.
EA -0,

of a Linesir correlaffon betwlyn weighs of large 2

hughcmrs and for randem

. Critical yalpes

way fuet qonsu
11,290 mi/gal
o : 13. 279 i/
,}{d:xhﬂﬁﬁhm one point ¢an 15. 240 |ui/l

Jualion )
T — - N
cd vabue: ¥ = 25.6 miltion
tickets. The best predicied ja ;-\ngv dilferem frons the aclund
vahee of 90 million tickets h:%u sold.

Pradicdiot value: ¥ = $1.68, The hest

iption amounls.

<y < 3T mifge
¥ 369 mijpal

A

1, 3’1‘2"

predicied vatue is very(d ‘! g fram the actuat g of $4.55 . TLWE < y < BRIPF
F=519+ 27008 redided value: $13.55 {or $13.56,

The best predicted v hie to the actual fars of $13,30

§ = 50.0 — 0,088 preticied vulee: ¥ == 40,9 yeurs. The

best predicted valu . st the actual value of 60 yopres,

quble ks Speed (the m if she winner)

3 o vaniables arc Distanc e of Stages,
= 350 + 5.21%. Bes Qtdilcd vatue: 772 . The best pre- E'lmxlm\ 7

* inereases {of

“The hest predjcted vahue of 37

puints, ] o 3 o uqu:uiull i ubtained by
= k6.5 o B 1282, g3t predionyd value: 15.1 "“ﬂll“cf per 1& available vaciables, but by taking into aceount
109,000 pdpulation. Fpmmpe sense syggests that the puediction ind numbcer of predictor variables, the adjusted

dousn’t n]':xkc (LN
# = (174 -+ 0.4 16y, Best predicted valtg: §2.49. (Unlike Exer-
cise 15 fthis laeger data set results in a sig

helpful in weeding out variables tint should not

_ be inelut l i
iant lincar carrefia- i Son = _0-_+ 0.504 Father+0.277 Motler

©@GAYLORD

tion. s¢f the pradicted valse is ngt ¥.) The ey predicted value 1. ot 1 G001 is low, bul the valucs of RE{0.364%) and
isa't fery clost 10 the reluylaFo[ $4.55. actjusEIAE(03557) are not high. Attheugh ure suldiple regres-
¥ =595 + 2.86x. Best P“—‘“@f‘“‘- S148or $14.82). The sion equil T”Gh Tits the sample dat best, it is nota good fir, so il
besf predictod vatue s close 1eghe geppat fave of $33.30. should not be vsed for predicting the height of & son based on the

G784, 4802, ~0.300, — 15938, 4, —2.420,
7470
. 137.862
. Using ¥ = —1{0.0 + 0.200x, the sum a3
uks is 535.560, which is harger than I}?.Sb&?’
of squares of the residuals for the regression b

J64. 1670, ticight of bis tuther and the kwight of his mother.

9, The weight of discardad paper. because it has the best combing-

tian of small P-value (0.000) and Righeat adjusted RABA1D.
11. PLAS = ~0.170 4 0.290 METAL + G122 PAPER +
Fum (0777 GLASS. That eqitalion bas o lew P-value ¢

its adiusted A7 value of 0.530 is the inrgus) an u ivgubkein-
} inlly higher than any of the m%n.rcﬁ?( R*.
ATE USE .
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3. The best regression equation is HWY = 389 — 06749 Weight, 17
The three different possible regression equations all have a s

= (0629967} (1.587401 )"
eviry 1.5 yeassk
..4I§2)(L4|9450€333}". whete

Povalue of 0,000, Given thit the single prediclor varisble of

Weight yields ur adjusted & of 0.787 that is only sliglily loss
ghan the adjusicd 87 of 0.79! obuained by using the tvo predic- .
for variabies of Weight and Displacement, it is better to use the

=

aw does appear (o be work

g.w};}} well, Witly
= 0.4%, the model appears to be very go o ——

shpgle predictor variable instead ol two predictor variables. (The . . -
siflgrle predictor variable of Displacement hos wn adjusied #* of i Chapter 10 Quick Qulz
B.5Y6.) Bocunse the adjusted B of 0.787 isn't very close 1o LAt is f. The puinls appear to upproximate a straight-line patiern that rises
likely that predicted values will rat be very securaic. from ledt to sght,
15, The Best regression equation is § = (00 - 0.00670y;. whfre x; V2 e s oeemes e e e
represkids volume. [¢is best because it has the bighest adjlsted :
£ valty of ~0.0513 and the lowest P-valug ol 0,701 Tle three 10 i
segressidn eguitions all have adjusted values of B2 thathe very o s . 1
close tp O 50 noac of them are good for predicting EQY It does not :é_' 0o
appear ikl people with larger brains have higher 1Qfcores, . f
17. For My B, 0, he test statistic is ¢ = 10,6854, 15t P-V.ihﬁi\ e . :
fess thun 00001 5o reject By sad conclude shat the regrkSs 58 ;
ceetlicient oty = 0.269 shouid be L:.;n v ¢ ‘M = Y, fhd S i
test Stislic 5 ) = 29.856, the F-val; It 0.0001. Booee o owm w _ i
nf A | Cost of Dinner
s0 yeject My sndyconclude that th AicTicient of
by = 1.01 shoo be kept. Bappear hgfregression equation 2. Conchude that there is sufficient evidence to sug e i of

should inclade both i"‘*“l”e“d‘"?""i“ les o height and waist wlinear correlation between amount of the dinser and iz amgihe
cigewmferente.

19. & = 306 + 82.4x,
tesents age. Fomaie?
appear to h:m.z
indicates that ( ‘pruln el welglit of b male bear is sbou 329k

ol the dp.
where vy rofresents sex und x, rep-
by male: 154 Ib/ The sex of the boar docs
ol its weighl. The regression wquation

= 030y £
2 b 110“) theoairiables ae vl \a-?-ﬁi:B

)
es of ane of the vari-
mone than the prediered] Wweight of a femake beas with stant,

ucteristics bifin 1 . & E hinclosive, the value ol

0r & i the fegression
€ predivied Jip is $9.7

can be expliined by

v correlation belween the
icted tip is found by com-

thoded g lies the variable of year and the

ui"e scored, Recadse such o small percentuge of the
Pltined by the model, the madel is not very usefut.
d powed models hoth vield the same result; 2 . Fit 0,716 (or 71.6%) of the

variable of pl
vitriatiogs

.
?
-
.
& 1ol m‘) i cunts of tips. 1t then follows thin 0,284 5
SO0F1550 + 0.079% + 6.06, where vis the 7 the varintion in tips is nnt explained by the linear w
year with % @ 1, and v is the World population in hiliians. mhlp belween amouals of disner nnd amourds of $ips,
L. Logarith 322 4 0293 Inx @

13, Quadeatics y = B4.0x° — 953x 4 13,285 (Result is basd on apter 10: Review Exercises

the year 2000 goded as 1.) Using the roundgd cocfficients. the 1, 0.445. Pavalue: 0.318 (Tabbes > 0.05). Critical values:
projected valye for the lus: year is 25.566.0\which isn™t we fr 754, There s not sufficient evidence 1o support the claim tha

from Lhe acifal ' 26,828.4. Because A% = 0,925 for the \
guzdratic lodel, whjetig high. predicted vohips are likely 10 be ar that 4 casino can incrense its revenue by enlarging its sngﬁ.,,
ceasamathlf aceurild bulghe should remember thin stock market 2o ¥ = 639 F 0443,

r\QBL-

vilues cAn be dransati ected by events thil cantiot be fore- b. Best predicted value of revenue: ¥ = £34.7 million doHan
scen by our most crestivefminds®
15, Powef: v = 780y, w
mughitucle. The predicled sagn
thy'netual mapnitsdz of 7.10. Beca
iadel, wiseh isn'1 very high, predicted

: cause e predicred amount of revenus is 134,7 milliog
fiar curv casina size. the grediction is not likely 1o b

30w r= (450,
b With P-value = 0,192 (Table: = 0.03) ¢
r= 437 (;mummg a (05 si"‘ 1
suflicient evidence 1o §

i
)

ATE«) L vgfﬁnt 3¢ 3 cng,h[
1

Ael), thert i not

ery necurile. m tHan thers is u livcar
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=
¢ Alitougl there is no finear cosielalion between itz and height, 4. a. Dor professional korse jockeys. is there a carrclation bepween
the sexterplot shows a very distinct pattern revealing that ime weight and number of tap thee race finishes”
and height are assucimed by sume function that is net lineur. b Ese the metheds of Seeton 10-1 to test for w fincar oghrelation.
(The scalterplot appears te depict a purabetys, The quadtatic re- o ¢ o= —0,060 Pvatie = (869 (Tuble; > 0.05). Ctical vl
gression cquation is y = —hAdp® 3 9,020 + 004820 ues (asseming a 0,03 significancee tevel): r = +0,637. There
S e ic nat sufficicnt evidence to support she clim thaf there is &
‘g . b . xl\u::xr currelation beiween weight and the numbgr of lop three
1 . vlhye Mnishes.
g JI - * 4,
[ En ,% . .
| graphihat would reveal @ rend of ihe day over fime,
% . A limeTseries graph elearly shows that there #s u distinet tend
o :n e - i h el ly increasing numbers of digitaf buyers over tow,
Fime (500} e Businesses shonld ensure hey can market and sell sheir goods

. NICOTINE = —413 + (.0968 TAR - 0.0262 CO. or
£ = 0,443 + 0.0968y; ~D.0262%.

LR = 0936; adjusted B = 9910, Paalue = 0001

- With high values of A% and adjusted B and o suad

o
1cks onlifje,

ol 00D it appears that (lie regression couatipy L‘.‘l’ g \gl !
' )
L‘{ %l it and 1 \

. TI predicted value is 1.3% mg or 14 r;;; ou

igWEXETclsgs
seepthewiean 1) scare of sirline pas-

¢ u confidence L
HE vha wse witeless
B

¢ 1= - 1557
e > (.03}, Critical valu
cpnee hyvedd: @ o= 2239 (Table: b

. Hy oy = py Hy
Fevalue = 0151
(mssuming a 0.05
2,262}, Fail o rejed

o< 320,
e 18.0% and

[fidente, it is estigpare

re is not sutficient evidence i
Jultd have wirclesy ca

a ditference between the
mean 1Q score of ar ‘ugf
officers. (Fhis Q5% cdind
~200 < gy
includes 0, the:
that there s n difle

passcagers and (he g 1Q ufpéiicc oflicers.) o

a:cti\'c in\mi&ing the $Q scones? That

differencehhinve i mean hat is less
fat the course is effecitye in raising 1Q seores?

adsengers and (e mean FQ of petice
intervil could afse be used:

senuse thie confidence interval

Afficient evidence o

WEGicidyr cvidence Lo suppott the claim > X
L\h G of adults bave wireless

-
C 2
S
&S
A
O

betwerh the mean $Q score of airline

ol
3

. Wi the iratning ¢
is. do the “before
than 0, showiing

. Use the methog

o

of Section -3 to test lhe\cluim that thae pwean
of the "beforcf~ afer™ differences is less

w9, showing that

cowe pet

the course is blicetive wigrfitper “afier™ scokgs, Stephen Carry's height toa 2 seol

o Hy ey = OfE: g O Togrengistic: 1 = N c F far = (191 ~ 174.12) /710 =\2.38. Steplien
Pvidue =f 00780 (Table: M'“ > 0453, Cri\cul vitlue (s Cu ht is 2.38 standacd deviations sbovd the mean, so
saming a0.05 significanee Joy : — 1,833 Falt to nejeet s feight is siguiticantly high. \
Ty Theg: is not sulticient evidene (o sbgpact the cld 7. . I8 flue rgan smonnt provided by the mew devies equal o 16
the e ofnees? Is theee anything else sbout the diti sugyedting that
confi there is a problem with the new device?

b. Explore the samphe dwtz 10 xee if thens ure say undsy
eharacteristics. Use the mothods of Section 8- oiey

!?]K/ claim that the mean of the amounts is‘@lt J

wilk higher "nfter” sceres,



‘Bection 4-4

The symbat ! is the factorinl symbol, whicl: represests
the product of decreasing whole numbers. us in
V= §ed+3-2-| = 120, Five NBA players can stangl in iine

=

13
i5.
.
. Avea vodes: 792

19. 17

lrone mumhers:

APPENBRIX D

pAize of n = 15, Answers vary, but

2 160 penerated somples, the sam-

switehing, P{win) = 2/3. Wili sticking, #{
i ma;}}ﬁﬁg{u corfect. The prapogtion of girls wi
nerease k g
e

67

23, a0 360366 b

25, 0. LA85T0 b

. With a prababifity of

should aol happen cog§

27, 633,837 184,000
29, 4 1 /302575350 f

b. There is amnch cufs{'l;;cc of being staick by lightaing,

e O]
caught angLonsider a&lzc helweeg 641 and ] o be a
uss thpd was rot caught.

Example §: Wil the assumption that the'me:
is 98.6°F, we have found that the sample mear o

YATEUSE DY

= 4 T
Ch:pter 4; Quick“&lw _ﬁ
1 0Zori/5 L /5 or 0.8
4. 1A or o1
8, Answer varies, but the probability should be sofijew! uely
s (102,
6, 0680 T 0717 8. 0.008
9. 0.00:459 13 0812

be regsonably close o the pro-
opulation. [t does nol seem
selected from the zenerl

that the study subject
population.

4. 0.7t
7000834

of the stsdy subjects
He: with theie lelt kand,

event ol sandomly 5

ing sumeone who d
0.884,
e event of randor

SR TREE 3J63I(12/62) = 32.760/16.248 860 ==
2. Because that probobility iy se iow, it 3s very ualikely

0.25 b. 0.316
A result of 1 successes among & trials is a xignificandly high

(The vatue 0.05 Is not absolutely dgid, Oiber values, such
as 0.0, conld be usesd 10 distingish between resudts tat
significant and those that are not significant.)

. No, the prohability of getling alt four people usingagsi

o

COL-
rection is 0,316, which is ot unlikely with @ gma ility
stch as 0,05 or less. Because the probabiligy (@A‘; cuple ns-
ng vision correetion is so igh, b x dmsily occur and

wﬁi
it s nota siguiﬁcantc\'cmf‘
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13. 4. 1/263 b. 31/365
¢, Answer varies. but it is probably quite smali. such as 0.8 or
fess
d. Yus
2SN
15, 171,832,600, Mo, the juckpot seeins disproportioaately small
given the probability of winning it. But then, no lotteries ars fair.

Ghapter 4; Caemulative Review Exercises
t. a. 6.919 mfl b. G485 mit [ LT
d. 12.090 mf 3404 ruf) F. 11558 miv
2. a0 344 )l 4480 rafl, 6,485 ruil. 7.845 rfl, 15.53 mli
b.

344 €.485

a. Discecte randam variable 1. Continuous randam variafile
iuble

¢, Disuvrcte random variable
7. Wol a probability distribution because the causes are 1y L vathies af

4 Not u rundon variuble

€. Discrete random v

aYwmerical random vasiable.
g, Pelhability distiibution with i1 = L, e = 19,
. Mot probubility disiribution becatise the respensts are rat
viludy of a munericul randorm virshle,
13, Probuljlity distribution with g = 24,07 = LY.
15, p = 0% o =00
. Significatly high numbers of marelhes are 4 eater than or equal
04 + Z(46) /= L6 muches.
1o 1.6 matches, ltisn

o p b 2l g 4 2er
Recause 4 matches is greater than or egiy
suh ausber ol nsdches,

1A 0.004 e Part{bi

signilicantty
Lo 0.004

LI { ) I |
i L—L_,...,..,.l7
448 845

«. The amount of 15.53 mit uppc.w: tn be an outtier.
3. A, 46% b, 0460 . Steatifed smuple
4. a, Convenicnee saniple

05 i Tow (less than o equat

]?ﬂ e hefis !1I1k ol (
21 e 1 ﬁ
. Significuntly low sukpbers of dri c;e \\'ho ay il

EXNE

iy Jess hae orgquat to g2

b, H e students st the college are mpstiy I’rm \lIET £ au Tegion Because I driver is ot Yess thdr or cgual te —1, Disdiot g%
tha includes  kage propoion of one n.lhnn. W e results significantly fow numberpl Arivers who say that they text iu}y&
might net peflect the generat populadion c:ﬁjht. llf’m.d Sratus. driving.

<. 073 d. 0.64 25w B3 b. 0.648 /o) Purt (b)

5. Bused on the seatterplot, it is reasanibile 1o conciude that there
is no assaciation between heidlity @ iusdull\ and the heights
of the prosidentind candid: :Qﬂ b Wi ruanens-up. It is alse

reasanable 10 conclude th re 1 a very wealk association
with increasing hc:bhh nf\ L

;ucz.mc criteria will be "“md;ﬁ%

cerrupondmg to decreasing
heights of runners-up.
in Chapter 0]

. No, beemse the ;)m hbititghal 2 or fewer drivers who say that
X s nalipw {iu\ llmn or l.qu.ll w 0.03).

,ﬂ FT%AJ- s bt signitici
nificanily greaye than 50K, thcﬁ
concluily thaythe majority ol the papr
g i with blometrie secu

1000 ¢ S409

HsG iy ex-
Riexpeched vilue

its expegged vitue
Walue of =39¢ |

ihe

9 - e o
; -
£ 1as§
£ o0t
g o
T
a
: naly
S
g o
3 no.‘ .
\ui., N % . .
§i5 s 150 3
mne\l He:ght (in)
v
Chapter 5 Answe

Sec

1. The randd
1,23 3, and WL The

Selhis the number
onsibig vid ; i

Y¥P{x) = 6,008 + 1.076
“The sumt is not exactly § bet

ulicensed soft-

Lecs artNg

wgints consisting of two fem

oilicr acray;

fule withent replacement, they are
guileline for curm-

Beeausdth cloctiqns are,
dependent, not intdependiut” Based on the 5%
e SO%glections can be weated as deing

bl

berseme calculations,
inclependent. {The, 8 selections
tion af 1500 spehiking characters, and3.33% is not more thun 59

sstitute 3,334 of the popuia-
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Ch. 3 Descriptive Statistics 1 -Ch.7: Confidence Intervals (one poputation)
_ %x p—E<p<p+E Proportion
¥ = —  Mean
] 2
[
() where = 2,0 £
= 57 Mean (freguency table) "
SEEE - I-—E<;L<1"-+Es Mean
5= T Standard deviation here £ = f"'lzﬁ (¢F unknown)
R (3x7) — (Xx)° 3 S N
5 = M(M—l—{—l- Standard deviation {shorteut) o R ter known)
! n{n—1)
) 3 ; 7 . = 1} - 357
_ 2 3]~ [E(F 2] Standard deviation o ~ s ot < (o _,l)\ Variance
= wim - 13 {frequency table} X& i

variance = §°

- Ch. 4 Probmbility- - _
P{AorB) = P(A) + P(B) HA, Bare mutually exclusive
P(AorB) = P(A) + P(B) —~ P{Aand B)

if A, B are not mamatly exciusive
P{Aand B) = P(A)-P{B) ifA, B areindependent
P{Aand B) = P{A) - P{BlA} ifA, B we dependent
P{A} = | — P(4) Rule of complements

n! . .
o = e Perputtations (no elements alike}
()
nt . ,
——eee - Pepmiutations (i alike, L)
mlmt oooomy!
. n! N
C, = Combinations
n~r

(= 1)t

Standagd deviation or variagee—

1)5

Poisson distribution whe
e = 271828 \

Standard score

pr = g Cenlrat limit theorem

=L Central limit theorem (Standard ervor} /
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