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A

1) Use Table A, not technology, to calculate the two Z-scores that correspond with the
diagram. (a portion of Table is shown below).

2) Now use technology to verify the corresponding Z-scores.
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for 2z is the

probability

lying below z. .

¥4
Table A (Continued) Standard normal probabilities
z 00 01 02 03 04 .05 06 07 .08 .09

0.0 5000 .5040  .5080  .5120  .5160  .5199 5239 5279  .5319  .5359
0.1 .5398 .5438 .5478 .5517 .5557 .5596 .5636 5675 5714 .5753
0.2 5793 5832 5871  .5910  .5948 5987  .6026  .6064  .6103  .6141
0.3 6179 6217 6255 6293 6331 6368  .6406  .6443 6480  .6517
0.4 6554 6591 6628  .6664 6700  .6736  .6772 6808  .6844  .6879
0.5 6915 .6950 .6985 7019 .7054 .7088 7123 7157 7190 7224
0.6 7257 7291 7324 7357 .7389 7422 7454 7486 7517 7549 U)QQ‘(\
0.7 7580 .7611 7642 7673 7704 7734 7764 7794 7823 7852 \OQJ‘
0.8 .7881 7910 7939 7967 7995 .8023 .8051 8078 .8106 8133 Wé
0.9 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389 l .7_% CA
1.0 8413 8438  .8461  .8485  .8508  .8531  .8554  .8577  .8599  .8621
11 8643  .8665  .8686  .8708  .8729  .8749  .8770  .8790  .8810  .8830 \ rzq
1.2 8849 8869  .8888  .8907  .8925  .8944 8962  .8980  .8997  .9015
1.3 9032 9049 9066  .9082  .9099  .9115  .9131 9147 9162  .9177
14 9192 9207 9222 9236 9251  .9265  .9279 9202  .9306  .9319 ~ \J%
1.5 9332 9345 9357 9370  .9382  .9394  .9406  .9418  .9429  .9441 - i
1.6 .9452 19463 9474 .9484 .9495 19505 19515 19525 9535 9545

Keminder ®Termtvology e, Ox -

- h0\5 Cl’}GM6QC«

beneric Formula to Construct a Confidence Interval:

5&‘“9,&
Statistic + (critical value) - (st.dewviation o f/\statistic)

7 —)
Margi ot Lrroy

(MOF )
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Leoy v 5)

Jarg
State the conditions in which you can construct a

confidence interval for a population proportion.

T@éo\; °

Tight for Y , bot Yhere owe
Hevshey's Kisses §

Use your formula sheet or notes to
assist.

Lesson 8.2: Day 1:
Which way will the Hershey Kiss land?

When you toss a Hershey Kiss, it sometimes lands flat and sometimes lands on its side.
What proportion of tosses will land flat? (We don’t know the true proportion)

Each group of three (or four) selects a random sample of 50 Hershey’s Kisses to bring back to their desks. Toss the
50 Kisses and then calculate the proportion that land flat. Let 5 = the proportion of the Kisses that land flat.

1. What is your point estimate for the true proportion that land flat? /)\ =
2. Identify the population, parameter, sample and statistic.

Population: Parameter:

Sample: Statistic:

3. Was the sample a random sample? Why is this important?
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Lesson 8.2: Day 1: i 2 '
Which way will the ﬂ-(ersﬁey Kiss land? A

When you toss a Hershey Kiss, it sometimes lands flat and sometimes lands on its side.
What proportion of tosses will land flat? (We don’t know the true proportion)

Each group of three (or four) selects a random sample of 50 Hershey's Kisses to bring back to their desks. Toss the
50 Kisses and then calculate the proportion that land flat. Let p = the proportion of the Kisses that land flat.

1. What is your point estimate for the true proportion that land flat?

2. Identify the p‘oﬁuldtion parameter, sample and statistic.

[ H'QYSMYS kggeg Parameter: p = JFVU\% PY?P?‘(TOV\ %T

Population: y l 2 f,QT
Sample: r)O HQVSLK\’/‘ S Kisse, statistic: {’)\ L Lol
3. Was the sample a random sample? Why is this important? R ,
' ' QWOWS
\{eS. This & vital S0 we can \\& S

geher olize (make infe cences)
10 the Whole popalationg

. What is the formula for calculating the
standard deviation of the sampling

distribution O@F

. What condition must be met to use this formula? Has it been met?




January 07, 2020

4. What is the formula for calculating the P ([—P)
standard deviation of the sampling 6 = A
distribution of p ? N

5. What condition must be met to use this formula? Has it been met?

(0/’ (‘onc](ﬂow n < ﬁ
0 l % of &l l<i$<5.

6. We don't know the value of p (that's the whole point of a confidence interval)
so we will use p instead. Calculate the standard deviation.

7. Would it be appropriate to use a normal distribution to model the sampling
distribution of p ? Justify your answer.
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6. We don't know the value of p (that's the whole point of a confidence interval)
so we will use p instead. Calculate the standard deviation.

% _ /P\("/P\» — 00698

P AR\

7. Would it be appropriate to use a normal distribution to model the sampling
distribution of p ? Justify your answer.

[arge (ounts B0 (e = 21 216
50(;58) = 21 21©
0P S0 , ¥es & nor ma) dSHib
V\<\‘ P> IS appro PiioC\Q

6. We don't know the value of p (that's the whole point of a confidence interval)
so we will use p instead. Calculate the standard deviation.

HUE® 0698
50

J
Gtanda’
Evio¥ \/\6 - /P\(\’/P\>
P

—_— —_
e i

7. Would it be appropriate to use a normal distribution to model the sampling
distribution of p ? Justify your answer.

[Lovge ot A0 (.ﬂ) PRI
b)O(ﬁ&\ - 79 210
So , ye&S & nor mal N SHLS
is appropriate
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8. In a normal distribution, 95% of the data lies within ;standard deviations of the mean
This value is called the critical value. Use table A or invNorm to find these critical values:

v the data lies within standard deviations of the mean

90% of the data lies within standard deviations of the mean

95% of the data lies within standard deviations of the mean

99% of the data lies within standard deviations of the mean
N[N

Constructing a Confidence Interval for p

How do we get the critical value z* for our confidence interval?
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Constructing a Confidence Interval for p

How do we get the critical value z* for our confidence interval?

Finding the critical value z* for a 95%
confidence interval starts by labeling the
middle 95% under a standard Normal
curve and calculating the area in each tail.

Standard
Normal curve

Area=0.95

Area = 0.025 Area = 0.025

Constructing a Confidence Interval for p

How do we get the critical value z* for our confidence interval?

Finding the critical value z* for a 95%
confidence interval starts by labeling the
middle 95% under a standard Normal
curve and calculating the area in each tail.

Standard
Normal curve

Using Table A: Search the body of
Table A to find the point —z* with

area 0.025 to its left. The entry z =
—1.96 is what we are looking for, . 0
so z* = 1.96.

Area=0.95

Area = 0.025 Area = 0.025
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How do we get the critical value z* for our confidence interval?

Finding the critical value z* for a 95%
confidence interval starts by labeling the
middle 95% under a standard Normal
curve and calculating the area in each tail.

Using Table A: Search the body of
Table A to find the point —z* with

area 0.025 to its left. The entry z =
—1.96 is what we are looking for, .
so z* =1.96.

Area = 0.025

Standard
Normal curve

Area =0.95
Area = 0.025

Using technology: The command
invNorm(area:0.025, mean:0, SD:1)
gives z =—1.960, so z* = 1.960.

In a normal distribution, 95% of the data lies within

This value is called the critical value. Use table A or invNorm to find these critical values:

80% of the data lies within‘ Q%Q standard deviations of the mean

A
90% of the data lies within , (" ,6 standard deviations of the mean

95% of the data lies within

99% of the data lies within 2 3 7 bstandard deviations of the mean

standard deviations of the mean

standard deviations of the mean
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9. Calculate the margin of error for a 95% interval by multiplying the critical value
and standard deviation you found. Show your work.

10.Find the 95% confidence interval using point estimate +/- margin of error.

multiplying the critical value {X aH\PE

9. Calculate the margin of error for a 95% interval

and standard deviation you found. Show your wark.
AN
o q b ~ O O(OC‘\% O3]

N— 7 7&’* C!ft\/
10.Find the 95% confidence interval usmg point estimate +/- margin of error.

g4 Uy = (,Q%%)ﬁ‘fﬂ)
P

Pg "M

1R
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11.Add your interval to the graph on the board. Sketch the graph below.
)

"s .20 .z‘c, ’;Q .‘;'5 .“ib .:;5 .SlD ,5'5 -l‘ab .LS
< amm?\Q
%
- F——— °

-— e

12.What do you think is the true proportion of kisses that land flat is?

Back side.
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Constructing a Confidence Interval for p

There are three conditions that must be met for this formula to be valid—
one for each of the three components in the formula.

ﬂ)ne-Sample z-Interval For a Population Proportion

When conditions are met, a C% confidence interval for an unknown proportion, p, is

Large Counts Condition
So, we can assume approx. Norm. Dist.

Random Condition np>10 andn(1-p)=10

(from SRS or from
Experiment with rand. Assignment)

the 10% Condition
. [sa-p to check that individual
zZ E— observations are independent,

unless you ave
\_ ol thoe 1

Yo p}a(t rvent

=
I+
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One-Sample z-Interval For a Population Proportion
When conditions are met, a C% confidence interval for an unknown proportion, p, i

Large Counts Condition
iti So, we can assume approx. Norm. Dist.
Random Condition
(from SRS or from np =10 andn(1-p) =10
Experiment with rand. Assignment)

the 10% Condition
. P(1-p) to check that individual
“n observations are independent.

\ \/\‘/\J
Mot

=
H
N

Summary for Constructing a Confidence Interval for p (proportions)
Important ideas:

COND ITIONS Crn‘ma\ Conlidence

Vaolue S Trnievvals {of
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Summary for Constructing a Confidence Interval for p (proportions)

Important ideas: o \ .rdg\\)C\Q
COND ITION'S C'{f’;(&s % O el ot

0, Random

(510”7 Condrtian
n <N

3) Nowmd / K535
n@ > 10
n(-P) 210

Each group of three (or four) selects a random sample of 50 Hershey’s Kisses to bring back to their desks. Toss the
50 Kisses and then calculate the proportion that land flat. Let p = the proportion of the Kisses that land flat.

1. What is your point estimate for the true proportion that land flat?
2. Identify the pﬁulation parameter, sample and statistic.

” H’QVSMYS kggeg Parameter: p — %VU‘% PY?POP(IhOh %T

Population:

sampie: () [lershey’s Kisse stsic: {P\ v o F-1af
:\E — \(es o This & vital S0 we can t\@ WS
\g 1l qeh«avg\ ize (make (nfefo'écﬁg\
S 1o the wholke populationg




January 07, 2020

4. What is the formula for calculating the ‘9 <[—P>
standard deviation of the sampling - A
N

distribution of p ?

5. What condition must be met to use this formula? Has it been met?
{

(O-/’ (‘onc](ﬂow n < 4%
0 l % of &l l<i$<5.

Conclitron #Q

6. We don't know the value of p (that's the whole point of a confidence interval)
so we will use p instead. Calculate the standard deviation.

HUE® 0698
50

J
Standa’
Eviol 89 — /P,\QLP\> =

7. Would it be appropriate to use a normal distribution to model the sampling
distribution of p ? Justify your answer.
>0

[Lovge (ounts 50 () = 20 >
O 50(-533 =29 >1©
So, ¥ & nor mal Asteib

15 appropriety

S
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Summary for Constructing a Confidence Interval for p (proportions)

Conpimmns ) Critical if\?gfﬁf?if
Ranker ay- 2= 1645
|0 Concll:'by\‘f)w qs, S*14bD
3q® 2¥-751b
N"““A/c(g\?v%s
np 210
n(-P) 210

Summary for Constructing a Confidence Interval for p (proportions)

Important ideas: \ -“AQ\\)C\Q
CONDITIONS Chjﬂ(\i\{S S_C:\?ev‘\m\s for P
?CU\AOW\ qo . Z — “0‘-[5

|O ((;OZAT'%\ qsl 2*: ‘.q(oo

X957k
NO‘MG\/LOUV\TS ﬁm} ony o
n@ >0 U5e

v wx(‘v \
3) >0 vNerlieg
Y\(\ ]B Inv Nom< >




January 07, 2020

Summary for Constructing a Confidence Interval for p (proportions)

Important ideas: Lo\ .rdg\\)CQ
CONDITIONS C r{l+at\(:{ S ’i‘i?e;m\s for F

dom VAR * | D@
Kan qo Z =645 Pg@;;m oz \P’/ﬁ/\_\ﬁ

L &

lO‘/_ COZJT”?\T qsl Z—*: lﬂ(aD N
N <o :
/L e qq‘ Z*;2,57b SJ[C\I\C}&rC‘ eriov
@ Nmmol C%\PnTS To ﬁnd any o/, %/\
n% >0 use P
m\/NOTW\(JY“g\.\)

ESRS |
n(-p) =R v Mo (50)

boﬁom OW[ (yont =S| de

@Sampling Distributions and Inferential Statistics

. ) statistic — parameter
Standardized test statistic: ¢ —parame?e

standard error of the statistic

ﬁ Confidence intervat statistic +( critical value )(standard error of statistic)

(observed —expected)’

Chi-square statistic:| /= Z

expected
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back Srde

I11,) Sampling Distributions and Inferential Statistics (continued)
Sampling distributions for proportions: —

Standard Error* of
Parameters of Sampling Distribution Sample Statistic

- _ |p(i-p) fi’(,l-ﬁ)
”F_P 0"-,— T 5’,= .

(1=p,), p.(1-p,)
u =n-t aM:!P( NI

[i’l{l_i’l,)+i,:(l_i,l)

m, n, o n, "

When p, = p, is assumed:

Sampling distributions for means:

Stay
L Q%@h Random Variable Parameters of Sampling Distribution Sanl
For two populations: & o
X -X, Hy g =M =M, Oy 3 = n—'+: sy

Sampling distributions for simple linear regression:
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Sleep Awareness Week begins in the spring with the release of the National Sleep Foundation’s
annual poll of U.S. sleep habits and ends with the beginning of daylight savings time, when most
people lose an hour of sleep. In the foundation’s random sample of 1029 U.S. adults, 48% reported
that they “often or always” got enough sleep during the last 7 nights.

1. Identify the parameter of interest.

2. Check if the conditions for constructing a confidence interval for p are
met.
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Sleep Awareness Week begins in the spring with the release of the National Sleep Foundation’s

annual poll of U.S. sleep habits and ends with the beginning of daylight savings time, when most
people lose an hour of sleep. In the foundation’s random sample of 1029 U.S. adults, 48% reported
that they “often or always” got enough sleep during the last 7 nights.

1. Identify the parameter of interest.

‘ﬂ
P — “tvue PYO’P. of ol US OkdkkHS who

l\oﬂeﬂ or O\\U\)w:)%” @OJ[ QV)QU@\A S)QQP duv)qj
the lasT 1 dayy=

2. Check if the conditions for constructing a confidence interval for p are

met. @ Ecmc\O\rV\
Q) |Pe

® NOM“\/LEQSMS

Sleep Awareness Week begins in the spring with the release of the National Sleep Foundation’s
annual poll of U.S. sleep habits and ends with the beginning of daylight savings time, when most
people lose an hour of sleep. In the foundation’s random sample of 1029 U.S. adults, 48% reported
that they “often or always” got enough sleep during the last 7 nights.

1. Identify the parameter of interest. L US OkdU\HS u)kwo

C
- drue PrOPe © ,
. got enooah Steep durng

|f
Vobten or OAKM:?

the lasT 1 danys

2. Check if the conditions for constructing a confidence interval for p are /

met. - £ " Hduﬁs
@ R&V\AO\N\ 8 & random Sample ©
Q@ "e 079 < (s adai)

() Notmed lage 1029 () = 490eTL 210~
QS 02 ()= HPO0% 510
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3. Find the critical value for a 98% confidence interval. Then calculate

the interval. \
eL” . e Nor'v\(-oo = 23 \/-
lail Poporton
[;ﬁ% _ 0l
o C

4. Interpret the interval in context.

3. Find the critical value for a 98% confidence interval. Then calculate

theiterval. 2% . Norw\(-oo — 20
ail foprten 7 amaw L, ug + 0%
[;ﬁ% _ 0Ol o
o

4. Interpret the interval in context.

M5 (9D
029
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3. Find the critical value for a 98% confidence interval. Then calculate
the interval. b
K Norm(x)() — 2b

L _ 2 - 89D
a2 e [
‘/‘,bﬁ% . Ol :

2 %+ .03 = (4, 51b)

" Int\?\[rgreot\?: |g%w3| N oent that the inherval \G,O o0
s o WSl capiuves the true properian

all S adults ho tepa¥t Hhat H}Q\O oftewy oF
Alwavs gof enovgh sheep in lasT Tdays,
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3.2.. 29, 31, 35, 35, 37, 39, 59

and study pp. 510-516

Two LeQs have

baen droppaty 1n
OYNRIOMN




