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Chapter 10: The Big Ideas

Most studies are comparative, which requires that we
‘ investigate the difference between two samples, two
@ 8roupsinan experiment, or paired data.

Inference for the difference in two proportions or the
difference in two means is based on the sampling
distributions of these differences. Inference for a mean

® Jifference uses paired t procedures.

(confidence intervals) and Chapter 9 (significance tests),

3 The logic of inference is the same as it was in Chapter 8
@ although the details differ somewhat.

W oS \7! QJ

experiments are the same as when doing inference for

! [ The calculations we perform when doing inference for
®random samples.
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Chapter 10: Comparing Two Populations or Groups

10.1 Comparing Two Proportions ~3 Days
10.2 Comparing Two Means 2 Days
10.3 Comparing Two Means: Paired Data 2 Days
Review, FRAPPY, and Test 2 Days
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Next Test — Wed Feb 9
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DETERMINE whether the conditions are
met for doing inference about a difference
between two proportions.

CONSTRUCT and INTERPRET a
confidence interval for a difference between
two proportions.
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Lesson 10.1 Day 2: Which grade is more likely to go to Prom? @@‘H

At many high schools, Prom is an annual dance that only Juniors and Seniors can purchase tickets
for. The student council at a large high school is wondering if Juniors or Seniors are more likely to
attend Prom. They take a random sample of 50 Juniors and find that 28 are planning on attending
Prom. They select a random sample of 45 Seniors and 29 are planning on attending. Construct and
interpret a 95% confidence interval for the difference in proportions of Juniors and Seniors who are
planning on attending Prom.

1. What is the point estimate for...
the proportion of Juniors planning on attending prom? 57 =
the proportion of Seniors planning on attending prom? 5; =

the difference in the proportion of Jrs and Srs planning on attending prom? p; — 55 =
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%@ Lesson 10.1 Day 2: Which grade is more likely to go to Prom? @@H

At many high schools, Prom is an annual dance that only Juniors and Seniors can purchase tickets
for. The student council at a large high school is wondering if Juniors or Seniors are more likely to
attend Prom. They take a random sample of 50 Juniors and find that 28 are planning on attending
Prom. They select a random sample of 45 Seniors and 29 are planning on attending. Construct and
interpret a 95% confidence interval for the difference in proportions of Juniors and Seniors who are
planning on attending Prom.

1. What is the point estimate for... 277/ = 9b
= 50
the proportion of Juniors planning on attending prom? p7 = _ @ Qb L{
the proportion of Seniors planning on attending prom? 5; = _» (QL/ qu/4‘) = 6

the difference in the proportion of Jrs and Srs planning on attending prom? gy — 5, = _ O e O %

2. Check the conditions needed in order to construct a confidence interval.

Random:

10%:

Large Counts:
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2. Check the conditions needed in order to construct a confidence interval.

Random: )< ~ S0 D5 /
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2. Check the conditions needed in order to construct a confidence i terv‘gl. nd senap
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2. Check the conditions needed in order to construct a confi dence i terval
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3. Construct and interpret a 95% confidence interval for the difference in proportions of Juniors
and Seniors who are planning on attending prom.

General Formula:

Specific Formula:

Work:

Conclude:
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3. Construct and interpret a 95% confidence interval for the difference in proportions of Juniors
and Seniors who are planning on attending prom.

General Formula: PO]'M ]&g)ﬁm&{e i  ar gin mf ervoy

Specific Formula: ( ?‘ B Pz

Work:

Conclude:

p,(1=5,)  p.(1=p)

n, n,

il fran ———> When p = p_is assumed:
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where p_ =
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3. Construct and interpret a 95% confidence interval for the difference in proportions of Juniors
and Seniors who are planning on attending prom.

General Formula: PO?W) ];gf?méde i  ar gin mf ervoy

/\/\> e

Specific Formula: ( f‘ B ?2

S (L9 @

50 1D

Work: /vo% * ).q(ﬁ

Conclude:

3. Construct and interpret a 95% confidence interval for the difference in proportions of Juniors
and Seniors who are planning on attending prom.

General Formula: PO?W) ESJY?VMLJYS + oM ar §in mc\ ervoy

Specific Formula: (

worc . Ub el

Conclude:
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3. Construct and interpret a 95% confidence interval for the difference in proportions of Juniors
and Seniors who are planning on attending prom.

General Formula: PO?W) %g)ﬁméde i  ar gin mf ervoy

Specific Formula: (/%, B ?2 > -
. 1 | Sk (L4 (&\(s@
ot 0928 \t o b T M0
(2%, 1)
Conclude:
We are

3. Construct and interpret a 95% confidence interval for the difference in proportions of Juniors
and Seniors who are planning on attending prom.

General Formula: PO?W) E@zﬁm de +  margin A ervor

NS \> -
Specific Formula: ? | Pz —

e 0 St (49 (%
e Pv SR E R
(0% 42)

Conclude:

\We are ‘?5 cond?dent that the Sorerval
Gom 2% T 12 <RS‘S°N%,€\CQPNVQS the true difference
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4. Does the interval provide convincing evidence that Juniors have a lower proportion planning
on going to prom or is it plausible that there is no difference between the two classes?
Explain.

4. Does the interval provide convincing evidence that Juniors have a lower proportion planning
on going to prom or is it plausible that there is no difference between the two classes?
Explain.

%@CO\U\SQ 1he T¥erual contains O
o P|au5/£\e thad Hhere P
no difterence
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4. Does the interval provide convincing evidence that Juniors have a lower proportion planning
on going to prom or is it plausible that there is no difference between the two classes?
Explain.
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We do nob have convinchoy evidence
there 15 a dMderonce
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4. Does the interval provide convincing evidence that Juniors have a lower proportion planning
on going to prom or is it plausible that there is no difference between the two classes?
Explain.
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4. Does the interval provide convincing evidence that Juniors have a lower proportion planning
on going to prom or is it plausible that there is no difference between the two classes?
Explain.
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Constructing a Confidence Interval for p1 — p2
for a difference of two proportions

Important ideas:

State @
Plan

Do

C Onc\uc\ﬁ :




February 03, 2020

Constructing a Confidence Interval for p1 — p2
for a difference of two proportions

Important ideas:

State e ?‘ 7?2 ){rued\'\qﬁ i PV@POH(ODS

Plan) Two-sample 2 inferval for P-p,
LQ Iﬁd€P€"A rahclom SGWYP|€S
D 107 condion

O Large Cownils
Do

Conclude’

Constructing a Confidence Interval for p1 — p2
for a difference of two proportions

Important ideas:
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Constructing a Confidence Interval for p1— p2
for a difference of two proportions

Important ideas:
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Check Your Understanding

A Pew Research Center poll asked independent random samples of working women and men
how much they value job security. Of the 806 women, 709 said job security was very or
extremely important, compared with 802 of the 944 men surveyed. Construct and interpret a 95%
confidence interval for the difference in the proportion of all working women and men who
consider job security very or extremely important.

seip e plen S

STATE: Parameter: Confidence level:

PLAN:
Name of procedure:

Check conditions:
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DO:

General Formula:

Specific Formula:

Work:

Answer:

CONCLUDE:

Check Your Understand: A Pew Research Center poll asked independent random samples of working
women and men how much they value job security. Of the 806 women, 708 said job security was very or
extremely important, compared with 802 of the 944 men surveyed. Construct and interpret a 95% confidence
interval for the difference in the proportion of all working women and men who consider job security very or
extremely important.
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The TI-83/84 can be used to construct a confidence interval for p, — p,.

NORHMAL FLOAT AUTO REAL RADIAN MP n

2-PropZInt

x1:39

nl:57

x2:43

n2:55

C-Level:0.99

Calculate NunnnL FLOAT AUTO REAL RADIAN MP N

2-ProrZInt

(-9.3114,0.11623)

p1=0.6842105263
p2=0.7818181818
ni=57
nz=55
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So far, we have focused on doing
inference using data that were
produced by random sampling.

The following example shows how to
construct and interpret a confidence
interval for a difference in proportions

from a randomized comparative
| | experiment.




February 03, 2020

Construct and interpret a confidence interval for a difference in proportions
from a randomized comparative experiment.

BACK PAIN: Patients with lower back pain are often given nonsteroidal anti-inflammatory drugs
(NSAIDs) like naproxen to help ease their pain. Researchers wondered if taking Valium along with the
naproxen would affect pain relief. To find out, they recruited 112 patients with severe lower back pain
and randomly assigned them to one of two treatments: naproxen and Valium or naproxen and placebo.
After 1 week, 39 of the 57 subjects who took naproxen and Valium reported reduced lower back pain,
compared with 43 of the 55 subjects in the naproxen and placebo group.

(a) Construct and interpret a 99% confidence interval for the difference in the proportion of patients
like these who would report reduced lower back pain after taking naproxen and Valium versus after
taking naproxen and placebo for a week.
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Construct and interpret a confidence interval for a difference in proportions
from a randomized comparative experiment.

BACK PAIN: Patients with lower back pain are often given nonsteroidal anti-inflammatory drugs
(NSAIDs) like naproxen to help ease their pain. Researchers wondered if taking Valium along with the
naproxen would affect pain relief. To find out, they recruited 112 patients with severe lower back pain
and randomly assigned them to one of two treatments: naproxen and Valium or naproxen and placebo.
After 1 week, 39 of the 57 subjects who took naproxen and Valium reported reduced lower back pain,
compared with 43 of the 55 subjects in the naproxen and placebo group.

(a) Construct and interpret a 99% confidence interval for the difference in the proportion of patients
like these who would report reduced lower back pain after taking naproxen and Valium versus after
taking naproxen and placebo for a week.
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(b) Based on the confidence interval in part (a), what conclusion would you make about
whether taking Valium along with naproxen affects pain relief? Justify your answer,

Qacause the. iyrrervo) iricludes O o amle volue
‘?O( "oV y We Aont have convinel evidence.
+okh Vo\\u\m a\o with napooxen afFects pain
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1 01 ...4,7,9,11,13, and 35, 36

study pp. 625-630
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