AP Statistics — 8.2 Name: 2020 KEY

Goal: Understanding Confidence Interval (Cl) for Proportions and Date:
8.2 Guided Notes Answer Key

|. Definitions for: Confidence Intervals for Proportions D's
1) What are the 3 conditions that must be checked before finding a ClI for groportions?

Random - Randem Sample (SRS) or. ExpeeimenT (Readom_ As‘s;C'NMC‘Q;}
INDEPERD EANT = /0%Do LonbiTiod (Sampunc cq/o Re Prace men)

Noemar — nfB 216 __AND n (l-?B 2 10
2) Critical Values: ™
a) What statistic is used for the critical value to find a Cl for.? Z
MLNA“S
b) Find the critical value for a 96% confidence Interval.
Sketch the graph. Use calculator to find the critical value.
) o Explain.
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¢) Memorize the most common critical values. Find critical values for:
* _
e 90% =2 7" =3 |.¢4s 1svneam (Los, o, 1)
X _ 4+ A -
e 5% —> 2" =% [.9¢ InvNoRm (.035, 0, 1)
= y /
e 99%—> Z" =T .53 tnyNotm (L0050 1)

g A
3) What is the point estimator for proportions? _+he s4cHshc p
What is the point estimate for proportions? _the  (Jelde % /‘5

4) What is the standard deviation for proportions vs. standard error for proportions?
[ N= [ PO-8)
SO (p) = _13%_—_2) 5 SE(Q)-\['E__WSL
A ~
Standard error of the _Sam gl e proportion ( P ) describes how far 1? will be from

P on_avecsae | in repeated _SRS's  ofsize_n__.
5) What is the margin of error (ME) for proportions?

mE:"Z*‘\/ e(-73)
N

ME tells how close the e s+imate.  tends to be to the unknown Param ede~ ( Po P,)
in fepeade random samples

6) What is formula to find Cl for proportions? -
A Sample Z-tndenyel for proper tions /gi Z_x_j FO-7)
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Il. Conditions for Confidence Intervals for Proportions (CYU on page 487):
1) Random NOT mMET. Twis T3 A CoNVENIENCE SAMPLE

Independent WE Me3T MA3sume THE SchoolL HAS moee THAN lo (100) =
A l (o o1 STUOC/\“.S

7
Normal = Aoo - .17(10& =177 10/
l 83\ w) = 23 % lo v

2) Random  Random 5cmme_

Independent f\ 4s é (‘f‘houscnés ot !’4’38 o ot\‘ps)
Normal 22%s = 1u(35)=3 %0 X (Nor meT)

lll. Create Confidence Intervals for Proportions (CYU on page 490):
) _b= +rve pregec fon of UL S golleqe stvdents

whe binae drnk
0,

2) ( Rendom Scmple o+ jo, 904 u.s o liEme Thde ik
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3) fL —>Gq 9, S Z*: pughe I ol ﬁNJNoam (.00, 0, {5]
24 86
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Check with Cale: LS™T] [ Tests| CA: Prop2 inmseval] x=24¢ n=lotof
Ce\e ?rcaules (2\76'1 1483'0 C-LE&vEL = .99
4) _WE ARE  99% CuNFI0 T TWAT THE INTERVAL
O.21%8 1o 0,238 (pPrvess THe Trvé  PRoParToN OF
g5 Concéle.. s tudents,  (who b}anc desnke .




IV. “Teen’s online profiles (TPS4e #36 and 38)” Required Steps for Proportion Cl:

LESELSERIE] Over half of all American Teens have an online profile, mainly Facebook. A Youth Survey
asked a random sample of 487 teens with profiles found 385 included photos of themselves. Construct and
interpret a 95% confidence interval.

Section 1
a) Clearly define parameters in context and confidence level ( (L= 9% )
b= +rue Pro pa~tdn o+ Americen +eens with on '[/\e
?Po-Fle.s W ITH photos of themselves

b) Identify test by name or formula

A sample Z-initerve| foo lara‘oopko/us Y ’I& + 2% / p 2/‘£\

o

¢) Check conditions:

e Random: Raw oom Scm@lc c-f Ww.S. Teend /

i _
e Independent (10% condition): _ N = 431 & 10 ((LS TEEN Pof .\' I/
e Normal:

741 (481)=395% 10/ avo - 203(48]) = 102 16V

Section 2 Mechanics

a)Plug-ins: b)Sketch the normal graph:
n=_18% ?/{
385, _ ,
p- 74w = A i
L8 | ud
=136 IsS 741 ,90%

c) General and specific formula: (.791)( 20‘\)
M R [BTI= = .7Qlt\.Q(aJ' :
pro/ECE 7 5T,

K T 2,036 /)\Q}

d)Confidence interval: [ 0.7S5S ,_ 0.33aF 1 %’Cb

Section 3 Interpret in context using the stem of the problem
(and may be asked to just claim based on CI for population proportion)

We ARE 95% CoNF.osnT THAT Thée JAWTERUVAL
0.755 AND 0.%3F (CAPTURES THE TRUE
PRogcaTianN OF Americal TEENS (J)TH GNLIANE
PROFILES  (OITH PHTOS aF  THEM SELVES




(continued) “Teen’s online profiles”

LSETERINY Based on your CI calculated, is it plausible that the true proportion of American teens with online
profile who have posted photos of themselves is .75?

Since  0.75 is NOT incleded jA pur QS CT [7ss,. 8.72]
IT wWagep Bs _wma.su\\ (- IF TYE TRVE PROPuTIN
OF TseN OLINE USERS (JI1TH PHOTUS §s o). 7S.

LUSETRRE] Describe a possible source of error that is not included in the margin of error for the 95% CI you
calculated.

THE Marain of Epcor was O, 018,

MmE Do&s NOT /NcLuoE  ANY Bias THAT
0CCuURS FRam DATA COLLECTMOIN.,

TN THis sxamPLEé, Sogeces OF Bi1As Coylp
RESULT From (UNDER CoveRAGE R NonN-REsPNSE.

V. Sample Sizes for Proportions Examples —

ME = - (-%
a) What is the formula to calculate sample size for proportions? ME = Z \[— P—-—n—'t}'

£ -
b) What do you use if P is not given? P=.9

This is called the Lonservatce sample size because it is the [an qest n"

¢) How do you round sample size calculations in AP Stats? R oJnp QP T
Why? _ olweys round up 4o jasure ME |5 met.

d) CYU on page 494:

1) q959% (L 2) 9q9, CL
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(R Gu. O

n 2, ‘1\ 82.3C ((‘wué U(’\

LSGMQ‘Q Size n =I,IS"Ij

(J_ﬂz}/ (Ae1»*®

N 7/ L8R,q§ (round ue)

| Semple size nzc,gz,x

IMPORTRANT: I‘ncreas(né the CLT Then Sample size ]nc(‘e,asea'T



APPENDIX: 8.2 Guided Notes Answer Key

Example on PG491
“Teens Say Sex Can Wait” The Gallup Youth Survey asked a random sample of 439 U.S. teens aged 13

to 17 whether they thought young people should wait to have sex until marriage. Of the sample, 246 said
“Yes.” Construct and interpret a 95% confidence interval for the proportion of all teens who would say
“Yes” if asked this question.
Section 1
a) Clearly define parameters in context and confidence level ( (" L= 45% )

240ve properfon US Yeens who Fhouglt  young @@eople_
i Shovld Wait o haue S€X UNTIWL OMAZLACIE .
b) Identify test by name or formula
N *x [7 .
NIl v} £ (-F)  oe A Somple Zinlens| Fo-
n .

_— Plroparton s

¢) Check conditions:

o Random: Kendim Secmple of 439 .5 +eens
e Independent (10% condition): N = 439 —4' ';L(;( (,LS +een ?dpo Icﬁo&) |r/

e Normal:

.56 (439) = 2463 10/ Awp .49 (43Q) = 193 3 10,/

Section 2 Mechanics

a)Plug-ins: b)Sketch the normal graph:

n=_“439 .

o z4 % w = .56 %
=*1.96 - -éb o,

¢) General and speclfic formula:

d)Confidence interval: [ O .54 , _0.bob ]

Section 3 Interpret in context using the stem of the problem
(and may be asked to just claim based on CI for population proportion)
WE ARE 9S7 (onFi0ENT T°HAT THE INTERVAL 0.51Y

To 0.L0b CAPTURES THE TRUE PRiPdeTiiN  gF TEENS
(13-I?~> IN THE LL.S. would say +hat Yoyn¢ PEPLE
SHouLp waAIT To HAUE SEX UNTIL M ARR, AGE




APPENDIX: 8.2 Guided Notes Answer Key

Example on PG493

A company has received complaints about its customer service. The managers intend to hire a
consultant to carry out a survey of customers. Before contacting the consultant, the company
president wants some idea of the sample size that they will be required to pay for. One critical
question is the degree of satisfaction with the company’s customer service, measured on a 5-point
scale. The president wants to estimate the proportion p of customers who are satisfied (that is, who
choose either “satisfied” or “very satisfied,” the 2 highest levels on the 5-point scale).

The president wants the estimate to be within 3% (.03) at a 95% confidence level. How large a
sample is needed?

me=, 603

4s9% L —> Z7=1.90

S A
P NoT Gwen —3 p =05

(> (3a.c)?
N> 1067N  (Roged \)P>

We need o 3cmplc 5326 o‘f 1/068]




