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Chapter 8: Estimating with Confidence

Key Vocabulary:

point estimator
point estimate
confidence interval
margin of error
interval

confidence level
random

normal

independent = one-sample t interval
four step process = robust

level C confidence interval

degrees of freedom

standard error

one -sample z interval

t distribution

t-procedures
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8.1 Confidence Intervals: The Basics (pp.615-643)

1. A point estimator is a statistic that...
APoinT ESTIMATE LTS A STATISTIiC T HAT Peowipés AN
ESTIMATE OF A PoreLATiunN PhraameTER.,
2. The value of the point estimator statistic is called a  Po, /T € STimaTtE and it is our

"best guess" at the value of the UNKNOWN PolulLATien PALAMETER

3. Example “From Batteries to Smoking” Answer parts “a” and “b.”

a) Point Estimator is Samp le mecn (notationis X ) for the population mean

(). - 0
e The Point Estimiate is X Z 161 Hours

~
b) Point Estimatoris Sample Pr‘of’o(tu.d (notation 1is p ) for the population
proportion (p). N Byol _
e The Point Estimate is B = T4q,04 ".,\O'QO

4. Example “The Mystery Mean” \\mﬁm;ﬂ class.
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5. Summarize the facts about sampling distributions learned in chapter 7:

sampling distributions for means sampling distributions for proportions
e Shape Noamay () STRTED Nowmat | Shape Noemar , IF
ELr n>»3%o np‘);;o end
Greph _To gy 0
r:fper:{-y i Glegeioact
e Center ’U"S? = hip. e Center Mg = P
e Spread . - e Spread 6_' e
o *J ne -8

6. “TheBigldea... TS THAT THE Sampling dishi by tiow 04X  Fells U

hows cloge . e A —+he Scm';gitm:emi 'S lil«eh&_‘i‘n be.
Scid e di Herent Wey... ™ Heuwacluse X h kela_ +v “be +o the

UN K Napd~ Puedle Hun M écn Cdn’) s
7. A Confidence Interval for a parameter has 2 parts :

a‘_) X ond _g_ '_s the & Jﬂestlmate + margin of error”

gle |
o) Define margin of error:

mE “tels hoou close The eshmete Fends to be o tHhe
UNKNawD PALAmMETEL Al REPEATED SAMPLES

@
B TWE confidencelevelC s A4 PgeceNnT | THAT 1S, iN c g

eF ABu. fFossidLE Semples ) The MEeTHobL
Wourd YieLn AN (NTEZvAL  THaT CAOTVESES
THE _TRue  Powuramod PhArAmeTse VAWE .

8. What is the difference in interpretation between Confidence Interval and Confidence Level?

a) Interpret a Confidence Level: "To say that we are 95% confident is shorthand for .....
WG5S of e\l possible Semples o a qiven size From
+his papsletiod Lt rc.:mH- Tn an interue| thet Ceptures

—+he. UN Kmawirl Peremeter.
b) Explain how to interpret a Confidence interval.

“ Weore. €% ConfFdent it +he interuel
Soa oY Ceptures The
achel yelue, o+ +he [ Popale Hual peremeter in

¢) Does the confidence level tell us the chance that a particular confidence interval captures
the population parameter? If not, what does it tell us?

NO, +he. con fidence level 13 pot a pro be bl l:i—y.

The confidence fﬂ‘l'QrUc\
P lovsible yelves $wr Hae
e What does it mean by * Qlaustble vales?”

"Ti—\t‘p‘cus ble U« l”%agaf&f' al dhe PdssnLI?- Ut‘ues
a4+ “the “+nve

Con'l-ﬂ-.x-#-

gua} VS a set o

Creme, 4o~

PO (28 ' < 'jﬂr_.q 'Pc-'f'cme‘!'ﬁr*‘
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9. Sketch and label a 95% confidence interval for the standard normal curve N(0,1). Label the mean,
+3 standard deviations, and shade the 95% confidence area.

e e

= 4 | -—4 ] —S
L =2 =\ o 1 3
3 — Caan £ #ﬂeﬁfc‘ucj

e In a sampling distribution of X, why is the mterva} of numbers between X +2s called a 95%

confidence interval? HINT: Think|Empirical Rule. I_L +23D a4 1
l: = % > ¥ - 95 - £ 350
I— N 1—& 2\ c - x i 0? b ;!’ IS0

g

RS-D'S REPeegss~NTs APPROX IS2 OFAecea

10. General form to calculate a confidence interval is on the Green Sheet:

statistic + (critical value) e (standard deviation of the statistic)

a) From this formula, what is the “margin of error?” L
ME = CGritcd Oclue o SD o+ sShehihc

b) What does the “critical value” depend on?
v

Cr—i*ict\uﬁ\uak d-f.PCnc{S on Ythe Con L dence Lewvel (C)

¢) What does the “standard deviation” depend on?
W STANDALY DEVIATIUN “ DELE~DS onN THe SAmALE SI1Z2€&

(n)

11. What happens when the sample size (n) increases?

lNLFec%‘ﬁg‘ﬁn ”) re duces the Mergn ot € 2R Ome)
Yor eny -?—{xeg Confidence |euel (C'L)
12. When the confidence level increases, what happens to the confidence interval?

when Hhe ConfHdence leve\ (C%) \Acrecses
Haen Hea Con ‘g-:clene.t. in-kru:l InCrecseS.

@ =@ L-?Ez? C:-‘: j
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13. Explain the two conditions when the margin of error gets smaller.

#1 m E geh; SmcHer Dulwn Hhe CL dao@qsc.s

#2 ME gc'fs Smc”ef w")tn —the SamP‘c SizZe 1ncrecsesS

14. State the 3 conditions for constructing a confidence interval for population parameters p or M.
e Random Deta Comes *ﬁ"dm C ') Pon dom 5"”‘("’& J oR
(z) Well —desicnes Cordami zed ex Perfmen*‘r (pc,, dum assicn mest
0+ rechiments)
e Normal "L o Scmp (N disHh~ boHn 1S
opPra X m:af{ la Mormel.

e Independent
(D Indiv doel abser veHuny cre ?néo(améen—F

CZ) Scmlpfﬁ‘la L;J;"H-lo-.r"‘ (‘t{’ftte.ﬂnerﬁ mee+5 %E. }0"2_;
Condition +o Celeaulide HAg S.D,

(3) Trectments are I“C-ﬂédmll.& 88/ eArs0
19. What are the two important reminders for constructing and interpreting confidence intervals?

#1_Our method o+ celecu | c Hun e sSumes deta. Comes

$from SRS. Othe~ scmpls methods Ccluster, strck ified)
TeQuieeE mollsg GomePlLex Celev letuns,

. T he. m:.ca?'n ot errvr in o, cun$fideace
:ﬂx‘&f\ﬂ\ Covers cnl‘a C\“\cnce_, Ucr-ic'\"“ﬂf\ due

+a hon&um Scmfliha_ or rendom 25sionN MmeaT,
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