Homework Key

EZ,lCot shoes? The class in Exercise | wants to estimate
the variability in the number of patrs of shoes that

In Exercises | to 4, determine the point estimator you female students have by estimating the population

would use and calculate the value of the point estimate.

variance o?.

, ] . : - . L |
i Ll Got shoes? How many pairs of shoes, on average, do _; m DoINT £S5 MAT 02 ¢ | Nean Nun LC

-» female teens have? To find out, an AP Statistics class .
conducted a survey. They selected an SRS of 20 o§ Shees ==
/L

l.’femefxpl}s_tudents_fgm their school. Then they
- recorded the number of pairs of shoes that each

[

Y% ;:13 O, 7 )‘

PORT
/ Tevo ST MATE
student reported having. Here are the data: k (Derect e LA \tl £ (14 24‘) & 2ozl
- 5 —_— '.' ° i W ; ) ee: 9
2 23 38 (i' “:_-,1_;\‘};—‘.v-'\2 fx_;.-}]._il(_ Ocervence ot T
v 2 = ¥ & 3 oS . O ‘I\ Shaes
3 15 sl RERLS &85, mere '

Note: Use the sample SD
Sx=14.24
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i . . __--'__- . - -~ C3 | e '-':i'f\
m Shoes The AP Statistics class in Exercise | also asked” /'. S J 'Te Weare G354 Con i dent Thet S
.. an SRS of 20(boys at their school how many shoes Pal— . .9 +02k.S Qaptures ~H€
they have. A 95% confidence interval for the rderdel g Jxt TOL S CaFTET
difference in the@apulati(_)n r_neans“(_g_.lrlsj _bo__ys_) is Irue & Heence v e ¢»w...,-4-$2@- }‘_u Jere ) ._ |
10.9to 26.5. Interpret the confidence interval and the &4 pevrs o¥ shoes ¢ il Qe
confidence level. - i & B ¢ ‘\ i~ Syt : I
ALE 3% Hs SAMPLA G METHGD W ?’._“}‘t .
EPLO MarYTIMES, REPFRIX, S 4 ot 093] You have measured the systolic blood pressure ot an
H Ay Gathdewce Invel Wl (cptvr —="SRS of 25 company employees. A 95% confidence
i h/ e d -‘J{'\.-,;, (e L ¢ LS Shr ; fi, b0y b : - y
= * LCUVY Poyrs Shees Peluees bogs ¥ interval for the mean systolic blood pressure for the
Multiple choice: Select the‘i)est 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
income for a large population. A 99% confidence

() 95% of the sample of employees have a systolic
blood pressure between 122 and 138.

interval based on the sample would be thana (b) 95% of the population of employees have a
90% confidence interval. systolic blood pressure between 122 and 138.

A~
(a) narrower and would involve a larger risk of being ((c) [fthe procedure were repeated many times, 95%
incorrect RL F—one — - otthe resulting confidence intervals would contain

(/(bi\ wider and would involve & smaller risk of being the population mean systolic blood pressure.

“ificorrect Q2 — (d) The pré}qgility that the population mean blood
(c) narrower and would involve a smaller risk of pressure isbetween 122 and 138 is 0.95.
being incorrect (e) Ifthe procedure were repeated many times, 95%

(d) wider and would involve a larger risk of being of the S‘_EE‘BT‘?“'-_@_EE‘_US 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
m & T B 1'_ 3T Diar sl NEX of 3%. If the opinion poll had announced the margin
*' [na poll, 3 =+ ") 2N AN fodT OMIA of error for 80% confidence rather than 95% v o =
[ Some people refused to answer questlons._ confidence, this m;rgi_ncrerror would be Covice) luex
[[. People without telephones could not be in the — _ A
sample. (a)\ 3%. because the same sample is used. <> (<th
[lI. Some people never answered the phone in QE}"ICSS than 3%, because we require less confidence.
several calls. (c) less than 3%, because the sample size is smaller.
Which of these sources is included in the £2% (d) greater than 3%, because we require less
_ margin of error announced for the poll? confidence.
/ (a) only  (c) [Ilonly K(f) None of these (e) greater than 3%, because the samiple size is
\i (b) Wonly (d) I, II, and III smaller.
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For Exercises 27 to 30, check whether each of the
_ conditions is met for calculating a confidence interval
for the population proportion p.

27.1Rating dorm food Latoya wants to estimate what

“proportion of the seniors at her high school like the
cafeteria food. She interviews an SRS of 50 of the 175
seniors living in the dormitory. She finds that 14 think
the cafeteria food is good. -

} 28.[ High tuition costs Glenn wonders what proportion

of the students at his school think that tuition is too
high. He interviews an SRS of 50 of the 2400 students
at his college. Thirty-eight of those interviewed think
tuition is too high|phat=38/50=.76 ]
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29.AIDS and risk factors In the National AIDS .

Behavioral Surveys sample of 2673 adult heterosexuals,
0.2% had both received a blood transfusion and had

a sexual partner from a group at high risk of AIDS.
We want to estimate the proportion p in the
population who share these two risk factors.

i 30‘ Whelks and mussels The small round holes you

oll

often see in sea shells were drilled by other sea

- creatures, who ate the former dwellers of the shells.
Whelks often drill into mussels, but this behavior
appears to be more or less common in different
locations. Researchers collected whelk eggs from the
coast of Oregon, raised the whelks in the laboratory,
then put each whelk in a container with some
delicious mussels. Only 9 of 98 whelks drilled into a
mussel.!! The researchers want to estimate the
proportion p of Oregon whelks that will
spontaneously drill into mussels.

Naorm A np=50*.76=38>10 and ng=50*.24=12>10
.-) (t'-'\ d i ‘1‘3..0:,-', ) ’{ r‘:_- + 24 et .
O Ac adem - mey At he /Me { since ndt reld
. . hdad Scq f I¢ Aate S {.}j‘ H
G’T Norme|t np=.002%20673 =5 3 Ljo¥
Ny = 266X/
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98% confidence Find z* for a 98% confidence
- interval using Table A or your calculator. Show your
method.
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' Going to the prom Tonya wants to estimate what IT*) Popul atan 2 EhE: Seaiers o) Ty ﬂ% g Ms

proporttion of her school’s seniors plan to attend the . 8 0 _ .
& . Peremeter s +rue propertoa (P

prom. She interviews afi SRS of 5070f the 750 seniors 1
W o e "3'.-1_; P

in her school and finds that 36 plan to go to the prom. .
(a) Identify the population and parameter of interest. Eg Rendom s anSE>0 e 2 TSSO S
(b) Check conditions for constructing a confidence Tndegendents N° ke a5, RS SRS
interval for/\the para—m%ter. Ndrmea o n f\\ = S0 72} =320 v~
P= j 50 <= ol . Hf = 56(.28) = %0

—
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YE Teens’ online profiles Over half of all American Rantum — Concdm SEMp l (j s G VDT
teens (ages 12 to 17 years) have an online profile, Tnlependenr = Scem ple ; Z)\ )
mainly on Facebook. A random sample of 487 teens , o+ e E ' ,
with profiles f(}\_.\\nd that 385 included photos of y AL 491079 A = RFG 72k v
; N ARk ) = nP=432L _
themselves.? 7y = %57/:131 =o J4\ n=us? _anﬁ\ ,rx A 4%?{:30'7)‘ oz Vyie
(a) Construct and interpreta 95% conhdence . A ‘6
interval for p. Follow the four-step process. _ ' — —
(b} Is it plausible that the true proportion of Ameri- @ ;_7:'*: 1.96 ?\ - ,ﬁ,_%‘.
can teens with profiles who have posted photos of L.
themselves is 0.75? Use your result from part (a) to o =" R 1 #,_,___..—”2—\"—\)—
support your answer.  (A) £ A4 E Qs Do ConNFIBEA] e 98 2 J(:_if‘_l({;__}_f
- / Y %
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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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I -U,JFLT:V poll A television news program conducts a 3 = 1A
— 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 o
Pulse Poll sample opposed the ban. We can be 95%
confident that the true proportion of citizens ct volunTery  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( TN N O EfENDED 4 3L co do gndn N0 A il
correct? Explain. C NS b : , .
(b) Is the station’s conclusion justified? Explain. (@) No, THEY SHiven'NOT CALCUVLATE A AL (N

C,- C T".“J was & Uglun Terc < )[L'I}'/ ,_)Le?"!‘.")|l'_ 4 > O Mo “\'it'_‘gﬂt e f\_,,h‘__b 'C[

be M l.’f(iL"_ ChOJ+ Hae P IIF’& lein DN
(, /;\ ¥ . TL. f_- -1CL‘ l'l‘- \‘._‘_ A 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 mMe
—-be-given vouchers that are good for education at any ME wa ¥ '
public or private school of their choice. The result QY 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___,_
of error of 0.03 (that is, £:3%) in a 99% confidence ' T
interval? Answer this question using the previous { &g w_’__‘_fi, e M (
poll’s result as the guessed value for p. N o ’ \ Rde: B / _
(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 )
[ - — v PSSy
L '_' —— | Né J ‘\ { =5k
¥ >/ b R nq .': 7 ple 312 S I/
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-

s g % e = v} - 1 4 . £
£ kv I w2 E CAUSE e AA~N DumM L’.a‘n._ll,’i(' . WaS Ndl me

T - '
/0 )You want to design a study to estimate the proportion
e “ 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 _ag_z_t_nswér_@t_h_ig [

X : : {16
o of the truth about the population 95% of the hme._' ‘ \J:’ ‘Q - ’é the administration.” You will use a 95% confidence
. ‘. } A o~
(b) th? percent Og‘;}; 3d‘gt§ $° expect an inheri LT interval, and you would like the margin of error to be
tance is bletWee;: b Z: Ho. b . s \ 5—} \3 0.05 or less. The miniﬂ_l%xm sample size required is
(c) if Gallup takes another poll on this issue, the results '\ = - 22, 7Ry,
of the second poll will lie between 25% and 31%. L 7 =) th) AL LLEL8%, (LT85, {e) 1795,

N remembhefo round 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
. 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. 3
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 274 | in.terval n times. Approximately 5% of these intervals
will be larger. 3

Q-

. |
a 95% confidence interval for tbe true proportion of 252\ b
tongue rollers among students is closest to 5 (e) Nothing can guarantee absolutely that you will

(a) 0.008. 0.03. (e) 0.208. ME = 'I.Ol\,'*\! uln)  getalarger interval. One can only say that the chance , LA

(b) 0.02. @0_04. — 400 of obtaining a larger interval is 0.05. A

~— ME= 0399
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E_E] The SAT again High school students who take the  m £ = .02 ¥ e 2%
SAT Math exam a second time generally score higher 1RG50 & o ¢ Mot
than on their first try. Past data suggest that the score. 2~ 1.9% o -
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. - Minymom ")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>/ E’q\ . 005 [ - MR 1'_ R
.'.1'\-_4_ 1 =\v" El i T L!—“ /?4‘43&'-
I 60| Travel time to work A study of commuting times 2( ) 2)_\ ’2 j 5w ( -> " _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 1= 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 ¢ ANS AN I P 1 AT

Rf_'nd'u.’h 2 SRS v’
I"L‘l('i}', ')lili'--‘h_'. AR L

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

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

~~calculate various quantities related to performance. AD) Aamdoon. 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/:!;.,"-"\\lt"---equipped in this way, the miles per gallon were s
:\ _recorded each time the gas tank was filled and the _ By <>
\__J\/f“ X" computer was then reset. 2! Here are the mpg values /@ Narmel skmlec ¥ USE CALC To G2AdH e
Ao \\\“' for a random sample of 20 of these records: 13 ¢ HiAsToLZ Ar OR
r_ A } B 14l 83 A STEM LeAF 15
»;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 2 3209 I
Vg ‘lg.j 18.0 14.6 18.7 21.0 148_ 6 1.5_ _14_3- I;_ > o iors THEDE
g .2 Construct and interpret 495% confidence interval for 18lc 7 ALs No CQTLIERS
#* ,.,l-(‘! the mean fuel efﬁaég(_:y u for this vehicle. (41! ¥ g g o X
XZT gk SX 5 18483 2.093.(3.116) silo s S Keew NESS
N F\ﬁ/\: 97|y Skl T

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

'WE p2e 95% Lol ASEANT THAT TR € INTERVAL. o 4 sthshic condidence interycly
FRem )7.02 10 1994 CRpmgss THE TAue TIp** WHEN USE TI54, AoERLAT N iSToiana
MEAN piLES PE2 GALLUN  Fol THYS TYAE| /7o seesHAPE) AND Bax oot (Lheck

OF CaaQ. SKEus N £55 AN QuTL\{—:&;\_
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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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de vl etsdn

far

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
— # Pt 8 —L ? bq ( | ch ~ ~
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)



4 73] |Should we use 17 In each of the following situations,
—discuss whether,itw.ould.beapprop.riatcf.t_g_Qonstruct__

< 7O ESTUMATE

a one-sample t interval to estimate {]'a{{wpl.daﬁon meai.ﬁ:_ LEJ No. THE GoAaL 'S

- |

(a) We collect data from a random sémp[e of adult

e ¢ 02T d f\- A D N U
residents in a state. Qur goal is to estimate the

_rl‘\;. PO LA . Feo :
- A N M EAN

overall percent of adults in the state who are college TWE Pere-fri

graduates. ¥ 1 [No. The sample was not an SRS of ALL males
(b) The coach of a college men's basketball team .| >\ |t the college. It only included members of the
records the resting heart rates of the 15 team mem- team.

bers. We use these data to construct a confidence _

interval for the mean tésting heat rate ofall male. .~ ...

students at this college. ; P

(c) Do teens text more than they call? To find out, '_[C__\l Ne., LTy A S f,? Lia

an AP Statistics class at 4 large high school collected 2 e ale = I YD

data on the number of text messages and calls sent or SEMLP ' )

received by each 6f 25 randormly selected shudents—, The Ge APH S Hood S

The Fathom boxplot below displays the difference - ' 4 s s

(texts — calls) for each student. SEUSA M. OO e,
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Mt;gzple choice: Select the best answer for Exercises °§ Eﬂ A quality control inspector will messuce the o
t.o ’ < " content (in milligrams) in a random sample of bags of
One reason for using a t digtridbution ilnstTad of[:he = ‘F potato chips from an hour of production. Which of .
~ standard Normal curve to find critical values when 2F A . '
calculating a level C confidence interval for a 40 } the fo_uo“"f‘g W_OUld result in the smallest margin of '1"]
population mean is that N PEN error tn estimating the mean salt S‘ontent ©e 4 7o
(a) zcan be used only for large samples 3 (a) 90% confidence;n =25 +% = 1.7 g 3 3
T ' 3% ("‘ _ Yo |68 v o
(I(b)\,z requires that you know the population standard B wt (([%) ZO% confidence; n = 50 i* N . :‘3 \i:;,
deviation o. - - ¢) 95% confidence; n =25 7%= 7,0¢ g 32
(é)—;r;guires that you can regard your data as an (d) 95% confidence; n =50 4 *= 1.9k Lé * Y
SRS from the population. (e) n =100 at any confidence level
(d) the standard Normal table doesn't include confi- 78 Scientists collect data on the blood cholesterol levels
dence levels at the bottom. (milligrams er deciliter of blood) of a random
{e) a z critical value will lead to a wider interval than “/‘m‘i@mﬁﬁi\ﬁ?%—éﬁﬁﬁaeh&’
" atcritical value. Sm Semple end S interval for the mean blood cholesterol leve] wis 80.2

| SO, | 9.8. Whi :

E 76\ You have an SRS of 23 observations from a Normally A & \t:/)o? i-b\c))\/}:ltchh of;hdg FO”?V;;I-ng- would?cause the most
distributed population. What critical value would you e ry U ¢ valdity o éf_’i‘_r_ltewal-___ cennob use T
use to obtain a 98% conhdence interval for the mean D £ (a) There is a clear outlier'in the data, -

i of the population if(7 is unknowf:_?_ ’: / (b) A stemplot of the data shows Qtnilf,l-’fight-skew.
t:;; a)’2.508 (c) 2.326 (e) 2.177 nr (¢) You do not know the population standard
7 (b) 2.500 (d) 2.183 — o deviation g. oX W *
{ T A / +
; 2 & - v T(:«© Y4 Z Z> S (d) The population distribution is notexactly 0k
} eV N

Normal.

(e) None of these would be a problem because the ¢
procedures are robust.
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No.  The sample was not an SRS of ALL males at the college.  It only included members of the team.




