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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).
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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

Generic Formula to Construct a Confidence Interval:

Statistic

+ (critical value) - (st.deviation of statistic)
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Generic Formula to Construct a Confidence Interval: eV
SaW\P\Q
Statistic + (critical value) - (st.deviation o sttatistic)
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State the conditions in which you can construct a
confidence interval for a population proportion.
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Lesson 8.2: Day 1: i 2 :
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 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 population, parameter, sample and statistic.

Population: Parameter:

Sample: Statistic:

3. Was the sample a random sample? Why is this important?

Lesson 8.2: Day 1: é 2
Which way will the ﬂ-(ersﬁey 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 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.

Population: “ ”QYS}TQYS kggeg Parameter: P = er% PVSP?{?;S\Y\ %T
Sample: RO HQVSL)Q\} S Kissec, statistic: {’)\ = L

3. Was the sample a random sample? Why is this important?
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Each group of three (or four) selects a rand ple 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 pﬁulﬂtion parameter, sample and statistic.

Hershey's KBses vuramecr p= True pngqlﬁgY n that

Population:

sampie: () Hershey’s Kisse setsic: /P\ = FCUERRRLS
S 3. Was the sample a random sample? Why is this important? \ | ]
:\E — \(eS.This & vitd SO we con t\@w;
\é’ # i QQMT alize (Ma\<ﬁ lv\ferot\_)ces\
8 o the Whole populatidng

4. What is the formula for calculating the
standard deviation of the sampling
distribution of p ?

5. What condition must be met to use this formula? Has it been met?
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4. What is the formula for calculating the ‘9 ([—P)
standard deviation of the sampling O. = L
" N

distribution of p ?

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

0 Condclion 1= Ve
0 l % of ol l<i$<5.

p(-P)

[ —

standard deviation of the sampling
N

4. What is the formula for calculating the ©~
distribution of p ? /\9\

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

(O// Condiion n < G
50 < Alé oc o.“ KiSS!S.

Conclitron #Q
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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.

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

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.

vd
Stonda _ 069%

Eviol O - PO-P)
- /)’\ n

5E

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

[Lovge ounts 50 (¢R) = 21 > 1
50(-583 - 79 >1©
S0, yes & nor mal ik
IS appro Piioc\f

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”
Evdtof > G - /E\Qi[»
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oL, 7

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

3 [Lovge (ounts A0 (¢0) = 2! 516
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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:

80% of 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

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

Area=0.95

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 = 0.025 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.

Standard
Normal curve

Using Table A: Search the body of Area=0.95
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 = 0.025 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 standard deviations of the mean
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 standard deviations of the mean -

99% of the data lies within 2 3 7 bstandard deviations of the mean ( N
oy ot Ve

o\g‘r .Olﬂ
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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)
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11.Add your interval to the graph on the board. Sketch the graph below.

"
T T T ) 1 \ ' M ) I

> © & B %4 4s oSd Y Le @S>

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

D -

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
e observations are independent.

=
I+
N

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

COND ITIONS Crn‘ma\ Conlidence

Vaolue S Trnievvals {of




December 17, 2018

Summary for Constructing a Confidence Interval for p (proportions)

Important ideas: .rw‘g\\)C\Q
CONDIMONS ¢ C Y‘J"‘j‘{\s i‘:\f“em\s for P

Random

|O Concll"lbh
n < (\DN

Nowmel /5255

n@ >0

n(-P) 210

Summary for Constructing a Confidence Interval for p (proportions)

Important ideas: \ -“AQ\\)C\Q
CONDITION> Chjﬂ(\i\{S S_C:\?ev‘\m\s {of
?CK“AO"“ qo : Z = | 645
|O Cohcl'\i'bN" 0'5 2*- 1360
10 qq‘ Z 2 57(0
N"“""l E(gw\
n@ > 10

n(Fp) > 10
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Summary for Constructing a Confidence Interval for p (proportions)

Conpimmns ) Critical G f\'j“i‘j‘a‘j‘;’f}i(
Random qo Z X645
|O Concl':'?\")‘ % 2*- 1360
99¢ -5k
Notmd /& ST To 1¥nd any %
n@ > |0 U’\Snv o(m(*"\)

)20
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Summary for Constructing a Confidence Interval for p (proportions)

Important ideas: \ “-rw‘g\\)C\Q
CONDITIONS C"J”(\ils icv)\tevv«\s for
Random qo ~ _|(0q5 Po?mL v 2 \}T7
10° Corj‘\“%" 0'5 2*- L0 -
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(III)  Inferential Statistics

statistic —parameter
standard deviation of statistic

Standardized test statistic:

Confidence interval: statistic + (critical value) « (standard deviation of statistic)

Single-Sample

W1 ,";" Si’nifdﬁ-@" {atio 'i»"",""
[

(4
Sample Mean In
P —p)
Sample Proportion a
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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.

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. @ R&‘(\ AO\N\
Q) ("

Q NO”““\/LS‘@&\‘(S
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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 Okdkng who

I\Oﬂeﬂ or O\\U\M\:BSH @OJ[ Qnot)ﬂ\ﬁ S)QQP auv)r\j
the lasT 1 dayy=

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

e @ E&‘ﬁc\o\rv\ | 0N Candom Somp\g of S QduHS
Q) |Pe 079 < A5(sadais) o

@ NOMQ\/LMSQT 1029 (48) = 493l 7o~
QuAlS 0 (2) = 5735 0% Y10

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

the inteTa;; K Norm(01) = 223k
lail roprten
‘/’ﬁbi% _ 0l
5 -

4. Interpret the interval in context.
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3. Find the critical value for a 98% confidence interval. Then calculate
the interval.

— 2% - v NOV’V\('OO: 223 g ( 9D
la[) ?(OPDF“D‘\J /la»\ i_* /fi@\ > @L{—% i 2%?(0 m
|- T8 _ o '

5 -

4. Interpret the interval in context.

3. Find the critical value for a 98% confidence interval. Then calculate
the interval. /
X ]Y}VNO"“’\('O(\)J 2?}{0

o 2 = M5 (9D
i Foprton NI KoY (S A o ?%%m
‘/Jii% -~ Ol | ;

o 4%+ .03 = (444, 510

+ Intewrzri;?: ig;%”?‘ i"céTﬁ’éﬁ'em thot +he iherval \C(,Om .
id 1o Sl capiuves the True prOporiion =

all S adults who tepo¥t Fhat H\Q& offeny OF
always Qo onavghy sheep 0 losT 1days,
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8.2 ..... 29, 31, 35,35, 37, 39

(2

and study pp. 510-516
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