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[n Exercises | to 4, determine the point estimator you
would use and calculate the value of the point estimate.

EZ,lCot shoes? The class in Exercise | wants to estimate

the variability in the number of patrs of shoes that
fernale students have by estimating the population
variance o2, _ -

1 | Got shoes? How many pairs of shoes, on average, do ﬁ""‘ PoinT £5T1 MAT 02 1 Mean Nnuny bev
-» female teens have? To find out, an AP Statistics class Ay ; e X=30.35
conducted a survey. They selected an SRS of 20 ® Y Shges \ _ﬂ_a—— Bt
(female students from their school. Then they —— il
. tecorded the number of pairs of shoes that each e i e _ e _
student reported having. Here are the data: K (Deree b \ 2 (13 ) , ]
SO 26 26 31 S7 19 24 22 23 38 (i :J_"’.‘t} _\,\.r’.'x-i(. } _p‘-"!|: ( I
?':\"' U,'_)" ___: 2 "'-IJ 2 Oy & o
350 13 34 23 30 49 13 15 Sl V22 GToiay '
m Shoes The AP Statistics class in Exercise | also asked” /!_—'_;'_] 'Te Weare G354 Con i dent Thet th ¢
.. an SRS of 20(boys at their school how many shoes s =l u e e ko cuflig
they have. A 95% confidence interval for the indervel ram 10,7 Folik.S Captures H
difference in the@aPUIation means (girls — boys) is True c Hoeence v e ¢»ﬁ¢---4—"‘i€- Qe e -
09 to 265, [nterpret the conhdence interval and the - s Bk S wned by g .-Xx
10.9 to 26.5. Interpret the confidence interval and the o4 pevrs € shoes ) Y G ~\S end
conﬁde_ng_level. = Doy ( ‘\ s — bay > i .
CLY (¥ Tws SANMPLA G METHD W ?'_j} < ’
= - = —t— AT A (."‘ [275 VA 3 A &r
EmPLg manyTimes, At . v iy 093] You have measured the systolic blood pressure ot an
Hhe , iring Gaddarce inden o PV —= SRS 0f 25 company employees. A 95% confidence
LIS (A {'\--u;f;ll\'{'..’- Cirs Shue ety ¢ 0" b -
) ‘ : % ~ Lo 70 L B, interval for the mean systolic blood pressure for the
Multiple choice: Select the best answer for Exercises 21 employees of this company is (122, 138). Which of
to 24. the following statements gives a valid interpretation
of this interval?
@ A researcher plans to use a random sample of n =
“ 500 families to estimate the mean monthly family () 95% of the sample of employees have a systolic
income for a large population. A 99% confidence blood pressure between 122 and 138.
interval based on the sample would be than a (b) 95% of the population of employees have a
90% confidence interval. ﬂ/itolic blood pressure between 122 and 138.
_(a) narrower anfi would involve a larger risk of being Qc) [f the procedure were repeated many times, 95%
msorrect 1 E T vy Ty E— - otthe resulting confidence intervals would contain
(/(b)"- wider and would involve & smaller risk of being the population mean systolic blood pressure.
“ificorrect S B (d) The pré}ébility that the population mean blood
(c) narrower and would involve a smaller risk of pressure isbetween 122 and |38 is 0.95.
being incorrect (e) Ifthe proc?_dure were repeated many times, 95%
(d) wider and would involve a larger risk of being of the $3EBI¢7;rF‘_EELUS would be between 122 and 138,
incorrect \ @A polling organization announces that the proportion
(e) wider, but it cannot be determined whether the of American voters who favor congressional term
risk of being incorrect would be larger or smaller limits is 64%, with a2 95% confidence margin of error
BEEONE TS S e o of 3%. If the opinion poll had announced th i
AL MNARZT ARNT PadT o) ME X P p € margin
[na poll, =+ 1) &\ A9 | fonl oM \E of error for 80% confidence rather than 95% | NEg =
[. Some people refused to answer questions. Ty e o ERp I L
! ) confidence, this margin of error would be ¢ 'v:ic ) Geloe =
[[. People without telephones could not be in the e Ly
(a) 3%, because the same sample is used. <> (<tchsiic )

sample.
[I[. Some people never answered the phone in
several calls.

Which of these sources is included in the +2%
- margin of error announced for the poll?

/ (a) lonly (c) lonly k(f) None of these
\ (b) lTonly (d) I II,and IiI
ME acioents veA o oy C‘IL‘ e T fen n.l;-_\ my SE e flua I

{_:‘__y'\"j‘_-'_ nscte for any bias A Yhee
L

P,'L; L ess

\E does NaT

data co e ¢ +"L,-'\
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Qb) less than 3%, because we require less confidence.
(c) less than 3%, because the sample size is smaller.
(d) greater than 3%, because we require less
confidence.

(e) greater than 3%, because the sample size is
smaller.

1€t



For Exercises 27 to 30, check whether each of the
_ conditions is met for calculating a confidence interval
for the population proportion p.

u . i . TA DePEQSEAT Y MNOT MeT BELAUS
27.) Rating dorm food Latoya wants to estimate what_ N BETEMDENT T WV el . g
~proportion of the seniors at her high school like the o . - | A ot i wob e TEL v i
cafeteria food. She interviews an SRS of 50 of the 175 ) e et S e Ml e L e

seniors living in the dormitory. She finds that 14 think S pmEeye— s ) BT 8 o o )
the cafeteria food is good. |N= ”b_J 0 BIDWER T rlen gl )

\ 28.[ High tuition costs Glenn wonders what proportion Canidin s met Readom: SES
of the students at his school think that tuition is too e I—— ) r o .
high. He interviews an SRS of 50 of the 2400 students __L_r_sc'_r-.!c_,-;it:_w' Sok jo= 5§30 L 2400 102 condetans
at his college. Thirty-eight of those interviewed think B bs Mpo o o _
tuition is too high. . ] e LI nN=3% 2, 30 /

29} AIDS and risk factors In the National AIDS A0 ds B 'U. ns Ao+ met !
Behavioral Surveys sample of 2673 adult heterosexuals, _ FE aSTd. oA
0.2% had both received a blood transfusion and had (v Academ - mey nit bhe met i iy axa -
a sexual partner from a group at high risk of AIDS. - . hs senmmple W ‘_S oHe~
We want to estimate the proportion p in the ' ] ; e i o PR T
population who share these two risk factors. @) Normele NP> ‘/; FPEENDS PaS &0k
vg = 260X

i 30‘ Whelks and mussels The small round holes you ) f -

often see in sea shells were drilled by other sea
- creatures, who ate the former dwellers of the shells. k--‘_.\;;_-h_}j_;_!__ vy ?_‘__i‘_'_f

Whelks often drill into mussels, but this behavior

appears to be more or less common in different )

locations. Researchers collected whelk eggs from the o = 9 /’q ¢ =,002
coast of Oregon, raised the whelks in the laboratory, v 1 '

then put each whelk in a container with some : hENE _ _
delicious mussels. Only 9 of 98 whelks drilled into a A A- o092 (4 5) =9 1S NoT T /€c5TI0
mussel.!! The researchers want to estimate the I

proportion p of Oregon whelks that will

spontaneously drill into mussels.

[“98% confidence Find z* for a 98% confidence
- interval using Table A or your calculator. Show your
method.
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Going Fo the prom Tonya wants to estimate what ]Tk) Peopy) e on T Ehe Seawrs =) Tonyce's HS
proportion of her school’s seniors plan to attend the e e e e 3 s
prom. She interviews afi SRS of 5070f the 750 seniors Proeme b TYENE FERpe TU,A ( P 7
in her school and finds that 36 plan to go to the prom. . e Bl s e
(a) Identify the population and parameter of interest. ——w B) Readom - an 3621 0o £ TS0 Se
N : = ¢ o= S kel > SEngrs b
(b) Check conditions for constructing a confidence Tndependent: N -
interval for/{he para_me‘ter. Ndrmea o n f\“ =50 (1D =30
= .-.*i",__ — - T A — - 3 ’
P IR = e [ . n E S 50(.28) =170/
{i(.'!.n c‘a_.h.._}.ﬂj .
R 1 s s
Teens’ online profiles Over half of all American RanSom — Concdm o8 o i (j s G VDT
teens (ages 12 to 17 years) have an online profile, Trdependenr — Scen ple ; Z—‘\ :
mainly on Facebook. A random sample of 487 teens , o e\ T ' :
with profiles f(}\_.\\nd that 385 included photos of , A oag1(9 A = RFG 2k v
N - - " e r < = - ¢ .
themselves.? 7y = %‘37/:.131 =, J4\ n=4usd _N“"”‘“\ ' £ . q%?{'“:,cq)_ yo2 Ve
(a) Construct and interpreta 95% confidence . n ‘6 :
interval for p. Follow the four-step process. _ ' — ke
(b} Is it plausible that the true proportion of Ameri- @ ;_7:'*: ].96 ?\ = B e \ /i’_%_

can teens with profiles who have posted photos of
themselves is 0.75? Use your result from part (a) to AT G
support your answer.  (A) £ A4 E Qas % CoF f‘ﬁ el
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38\ Teens’ online profiles Describe a possible source of
error that is not included in the margin of error for
the 95% confidence interval in Exercise 36.
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[ -U,JFLT:V poll A television news program conducts a N =121
— call-in poll about a proposed city ban onhandgun ]l
ownership. Of the 2372 calls, 1921 oppose the ban.
The station, following recommended practice, makes
a confidence statement: “81% of the Channel 13
Pulse Poll sample opposed the ban. We can be 95%
confident that the true proportion of citizens et veluntery  Sem o i
opposing a handgun ban is within 1.6% of the - =

sample result.” - :

(a) [s the station’s QUdted 1.6% margin of error. - ' X.(3) 1IN0 g0~ DEA 1 o N0t ME +
correct? Explain. - o= P : ‘ N
(b) Is the station’s conclusion iustiﬁed? Explain_ (r-, Y No, THE }' SHoven NOT AL cuitATE A TTIAZGN L

LL"J\ N e i anide . o ] - A S ; o ,
C'. NO, T"ln-;, wWwas a Uglun Terv (i = > vAME Sem ‘."H:_ p NG hao “\_gt,._(”__‘( e r\_’;]‘-'b 1d

be M l.’f(iL"_ ChOJ+ Hae P IIF’& lein DN
(, /;\ ¥ . TL. f_- -1CL‘ l'l‘- \‘._‘_ g ple ,-_‘ N é e
@ School vouchers A national opinion poll found thatki_, b=, 44 . BT
44% of all American adults agree that parents should . Z J s S e
—-be-given vouchers that are good for education at any ME wa ¥ o
public or private school of their choice. The result Q¥ L 7 =2,5% 5
was based on a small sample. S - 5 Eg | BT AR
(a) How large an SRS is required to obtain a margin . wierm (85 0, 1) - V r r___,_
of error of 0.03 (that is, £:3%) in a 99% confidence ' T
interval? Answer this question using the previous { &g \‘_'__'_’i, el B W
poll’s result as the guessed value for p. N o ’ \ s 8 e / _
(b) Answer the question in part (a) again, but this \\[_A) ,P =. 2 l n2 1, __—_;\
time use the conservative guess p = 0.5. By how ; N (P -
much do the two sample sizes differ? [2.58(e5)(5) ) & (lT )
[ - — 7 v PSSy
L '_' —— 1 Né UI ‘\ { =5k
N '\"/ ic_S»'_l,fI ,': 3 iple 312 Y
i e \

Multiple choice: Select the best answer for Exercises 49 iy
to 52. ' / ’|
449} Gallup Poll found that only 28% of American adults 1

- P - P BV e 5 & A ; y £
geeel  DOELAUSE THE AAN DM Aeadivhan Was Mal me

T : )
/0 )You want to design a study to estimate the proportion
CL “4 of students at your school who agree with the )

NI "L'i & statement, “The student government is an effective
<\ © organization for expressing the needs of students to

expect to inherit money or valuable possessions from a '
relative. The poll’s margin of error was 3 percentage
points ata 95% confidence level. This means that [

{"’(éj__-the poll used a method that gets s an answer within [

\T%_of the truth about the population 95% of the time._( : ‘f‘g =A E\ the administration.” You will use a 95% confidence
. . ‘ W o
(b) the percent of all adults who expect an inheri { ——= " interval, and you would like the margin of error to be
tance is between 25% and 31%. 3 . 0.05 or less. The mini le si ired i
if Gallup takes another poll on this issue the results \ S ' L mﬁ@#m amp e T rennec ®
(c) if Ga ' = @) 22 () 270 (o))
of the second poll will lie between 25% and 31%. L 7 =) o) L LR (A7) (e) 1795.

N remembhefo fodnd VP
(d) there’s a 95% chance that the percent of all adults "'f I collect an SRS of size fro_m a population and
who expect an inheritance is between 25% and 31%. =~ computea 95% Cor_lﬁdence interval for the
population proportion. Which of the following would

(o) C::allup can be 951% conﬁ?ent_th}?t i%)tetween 25% produce a new confidence interval with larger widih
N and 31% of the sample expect an mher ancle_.‘ ) - (_lifger margin of error) based on these same data?
Most people can rolf their tongues, bgt many can't. | B .{/(a)“Use a larger confidence le"erﬁg_* ] ,i} f{
The ability to roll the tongue is genetlcg.lly . (b) Usé  srhaller confidence-level- - LG
determined. Suppose we are interested in determining 317 ' y A
what proportion of students can roll their tongues. We /f;: o (c) Increase the sample size. IS
test a simple random sample 0f 400 students and find i (d) Use the same confidence level, but compute the .\
that 317 can roll their tongues. The margin oferrorfor 2714 | in.terval n times. Approximately 5% of these intervals
will be larger. 3

Q-

. |
2 95% confidence interval for tbe true proportion of 2,‘” \ab
tongue rollers among students s closest to ) (e) Nothing can guarantee absolutely that you will

(a) 0.008. 0.03. (e) 0.208. ME = ',.o‘,b-k\! uln)  getalarger interval. One can only say that the chance , -+

(b) 0.02. @0.04.<;___ 400 of obtaining a larger interval is 0.05. 4

~ ME=.63%99
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E_E] The SAT again High school students who take the  m £ = .02 ¥ e - .a%
SAT Math exam a second time generally score higher By 50 & o ¢ Mot
than on their first try. Past data suggest that the score. 2~ 1.9% ok, ™
incréase has a standard deviation of about 50 points. [.0c (S0 ))4_. %)
How large a sample of high school students would be [ =g /=" )
needed to estimate the mean change in SAT score to
within Z points with-95% confidence?-Show-your N ?/ A ,4 o\
work. - Minymum ")mnph: Size ot '“);‘h:" N il
,-. 57.)Critical values What critical value t* from Table B /- . \. e 7 e [ £-10-1=9
" . would you use for a confidence interval for the oy ) : @.--"J’) % n=lc o &= e
“population mean in each of the following situations? - —— . T
. I (o025, 9 Aidb =1 )
(a) A 95% confidence interval based on n = 10 ! vewy T (o0 / ) ?QQ =3
observations. _
(b) A 99% confidence interval from an SRS of 20 b)Y 949, Pl o - ( - ia)
observations. N=329 2>/ %Q\ . 005 [ - MR 1'_ R
.'.1'\-_4_ 1 =\v" \_.l i T L!—“ /?4‘43&'-
I 60| Travel time to work A study of commuting times 2( ) 2)_\ ’2 j £ v ( -> " _37?( {_Lib_ o
reports the travel times to work of a random sample Sx =W 83 Sk LX . \{ y = Jza =4, 5923

of 20 employed adults in New York State. The mean = 20

is ¥ = 31.25 minutes, and the standard deviation is

The AUVEZAGE

s, = 21.88 minutes. What is the standard error of the N REPEATEN SAMPLING
mean’? Interpret this value in context. ) ) i ) . _-/_ . < A,770L E
(ond Checke \ DISTANCE B ETWEEN TWE -
=T \ heéc -} ) B . . . ._U pOL g
_L_}_-' i"i\_.—.ﬂ\)_______ ) /]I ¢ AN S AN I P 1 AT

Rf_'nd'u.’h i SRS v’
E"L‘l('i}', ')lili'--‘h_'. AR L

» Y 1 A4 \ 5
Z »Ufu,-‘mrmfn-\ / MEAN Wit o< ALOJ)
Sl e i o ;
! e X YJiau T3
Narmel — Mist essumm e e X9 minc

] i —
63. |Give it some gas! Computers in some vehicles Cortmimons Crecwed

~~calculate various quantities related to performance. AD) Aandoon. B LS of 20
One of these is fuel efficiency, or gas mileage, usually ENSERS TR

L' expressed as miles per gallon (mpg). For one vehicle D Ind ‘-)P(.,-,‘.j erd  Recsenchl W (

avre meve Yhin 200 AerS

C{:!C_-%'\\tt"'"equipped in this way, the miles per gallon were Nal
:\ _recorded each time the gas tank was filled and the _ (Ecy <>
\__J\/f“ X" computer was then reset.”* Here are the mpg values /@ Narmel skmlec$ USE CALc To GLAdH A&
Ao \\\“' for a random sample of 20 of these records: 13 ¢ HAsToCZ Ar OR

T 5 46 3> ASTEmM LeAF |5
»;sfg'_ 115.8 13.6 156 19.1 22.4 156 22.5 17.2 19.4 22.6 is|¥6 6 AN gdsy WAY TO

ALl | 2 226 21, 3 209 A

Vg ‘lg.j 18.0 14.6 18.7 21.0 148_ 6 15_ _14_3- I;_ > o iors THEDE

LRy o7 Construct and interpret 3'95% confidence interval for 18|c /7 Alsc No QTL RS

+ 197 the mean fuel efficiency p for this vehicle. (911 4 o o )

Tk 2X oy 18.4%T2.092.(3.16) 21|05 S Kged NESS
N F\ﬁ/\: 97|y Skl T

| N e y l‘!-9>- Cc.'d'-*"“*l“ heve heen !’ht'% v d[

'WE pee 95% Lo MSEAT THAT TR & INTERVAL. o 4 sthshic condidence interycly
FRem )7.02 10 1994 CRpmgss THE TAue TIp % WHEN USE TI54, AoERLAT N iSToiaa
MEAN piLES PE2 GALLUN  Fol THIS TYAE| (7o seesHAPE) AND Bax ot (Lheck

OF CaaQ. SKEus N £55 AN QuTL\{—:&;\_




b 65 (Critical value What critical value (* from Table B

7

would you use for 5 99% conﬁdenceinm%r the
——————— —population-mean-based-onan S '
possible, use technology to find a more accurale

UBH\ZL-

TRAL £

&  £T=2.075
T (05 53) = £¥=7 115

value of t*. What advantage does the more accurate RdT CaLc
dfPrOVlde? N 9 .l I PA {‘]U{—Y?F\F__\—c (‘5 - &) ,Q)(_(c _I_(_'_' \_'3 O l_ﬁ) (_;_r‘ I—l ISV 1 A
Witk HAVE A SuLoWTLyY SHoObe. INTzadAL woH THE SAMNE
LEVEL OF CONFiIOEN CE.

: 67 Bone loss by nursing mothers Breast-feeding
mothers secrete-calcium into theirmilk. Seme of the . ..

calcium may come from their bones, so mothers may
lose bonie mineral. Researchers measured the percent
change in"bone mineral-content{BME)-ofthe-spines
of 47 randomly selected mothers during three months
of breast-feeding.’® The mean change in BMC was
—3.587% and the standard deviation was 2 2.506%.

(a) Construct and interpreta 99% conhdence inter-

4,57 4o -2.60 Copiures
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val to estimate the mean percent change in BMC in C, Iﬁé"P AdeAay — We heye dete deom
the population. Macn 9% 0F nursing Mothin?
(b) Based on your interval from (a), do these data @ Ropmet= M 7, 30 >J-
give good evidence that on the average nursing _._'—,—/-\
mothers lose bone mineral? Explain. IMM 5 2 49
: N e i ) - =g 4. ¢ 3 = =7
@ % =-3.5¥% ap(D) =Lseb% n=41 4% ST (00, e
) - Ay R:506 (__ 'l_";—%— i
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Y=t [ 7 g Lid L hs 2070/
: * ¢ 9%3 e ¥ T
wE ARE GAY% C(onldest —3,881= < i
- \ | L C 9 5 ?‘; ol &0 wa
hek Hhe T ber e gl Hhe Yprye M Ean per et ehcangp In BM

S : 17 WA 210D ES
\ € N TEQURL
@» )JE"). | H ‘ i B g DoN E M & RAC L,ubS/
) ) Ve 1 EPRESENTS G _
NuUmMmbees W : 35 S a6 N oTH eSS
/ o N T ¢ ~7T TH.'\'T- NJVE Sied L
93 we A€ @uiTE Conve
LosSe (AURE MmN EZAL J
72 l Weeds among the corn Velvetleaf is a particularly
annoying weed in cornfields. [t produces lots of seeds,
and the seeds wait in the soil for years until conditions
are right for sprouting. How many seeds do velvetleaf . ’
plants produce? The Fathom histogram below shows _T—'H € SAmPlLE SIle 1o
the counts from 28 plants that came up in a cornfield s ;
when no herbicide was used. 30 Explain why it would SMALL ( N = A 3\ AN D
not be wise to use a one-sample ¢ interval to estimate 2 € SEyeRAL CuTLieE2S
the mean number of seeds 1« produced by velvetleaf THELZE W )
plants So \T LI NOT B E
f APPROQRIATE To USE A
ol .
§ 3 O E — S LS t intevel
£ +0 estimMe e ¢ cuntidence
(WA #&‘r‘\; © \ '

Seeds (thousands)



al“ 734.“Sl1ould we use {2 [n each of the following situations,
™ discuss whether,itw.ould,beappmp.riatc,.t_gQQ_Q§EQQ__
a one-sample ¢ interval to estimate the population mean.”

(a) We collect data from a random sémp[e of adult
residents in a state. Qur goal is to estimate the

overall percent of adults in the state who are college
graduates. it

(b) The coach of a college men’s basketball team
records the resting heart rates of the {5 team mem-
bers. We use these data to construct a confidence

interval for the mean tésting heart rate ofall male. . . ...

students at this college.

(c) Do teens text more than they call? To find out,
an AP Statistics class at a large high school collected
data on the number of text messages and calls sent or
received by each 6f 25 randomly selected stidents—,
The Fathom boxplot below displays the difference
(texts — calls) for each student.
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Multiple choice: Select the best answer for Exercises 75
to 78.

One reason for using a t distribution instead of the
~ standard Normal curve to find critical values when
calculating a level C confidence interval for a
population mean is that

(a) z can be used only for large samples.
f(b)\fz requires that you
H?&iati@n o.

know the population standard

(c) z requires that you can regard your data as an
SRS from the population.

(d) the standard Normal table doesn't include confi-
dence levels at the bottom.

{e) a z critical value will lead to a wider interval than
" atcritical value.

DM\ Sample end

. _— Des 0

F 76} You have an SRS of 23 observations from a Normally
distributed population. What critical value would you
use to obtain a 98% conhdence intg_val for the mean
i of the population iwq}

_((a))2.508 (c) 2.326 (e) 2.177

7

by 2500 (d) 2.183
1 ) o LIW;'T"(,{W}L’Z>

-
Fh

- *

mEe = Z

Eﬂ A quality control inspector will measuce the salt

~ content (in milligrams) in a random sample of bags of
potato chips from an hour of production. Which of

the following would result in the smallest margin of
error in estimating the mean saft content u?
(a) 90% confdence; n = 25 -t# =h7!
@)___\90% confidence;n =50 2%=/.6%

(c) 95% confidence;n =25 2%-= 7.0

melles Crticel

N
y
>
>

<

Lower CL will heve
$

- 1.96

-

(d) 95% confidence: n = 50 =

+* ) olues

F’M Seme Cll.-

(e) n =100 at any confidence level

78 Scientists collect data on the blood cholesterol levels

(mi_ll_igrqms er deciliter of blood) of a random
7&%-@_@:{@@;{5&9 5% corifidence’

interval for the mean blood cholesterol level 11 is 80.2
¢ to 89.8. Which of the following would cause the most

worry about the validity of this intecval?

:;:J. T Y Cennob- US
* K@__.There is a clear outlierl‘in the data,
& L e e
; (b) Astemplot of the data shows 7 mild/right-skew.

v (c) .Yo.u do not know_thi&ométion standard

= 9 deviation ¢. o X L*—/ ™

== (d) The population distribution is not exactly Ok

R Normal.

(e) None of these would be a problem because the ¢
procedures are robust.



