Section 10.1A “Comparing Two Proportions(Cl's)”"

= What is the Difference Between Pair Differences and Difference
between 2 Samples

1) Paired Differences (i.e. Paired t-Test) Last CRAFTER

e THE SAME SURTECTS RECEWE RoTW TREATM ESTS
ANK THE TREATM ENTS AR & RANBIMLY ASSIGNED

2) Difference between 2 Samples (i.e. Difference between 2 Proportions)
TWHERE ARE QA APPLICATUNG
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= Sampling Distribution for Difference of 2 Proportions

HW EXAMPLE #1: To explore the sampling distribution of the difference between two

proportions, let's start with two populations having a known proportion of successes.
v At School 1, 70% of students did their homework last night|P\=.7  n. = loo
v At School 2, 50% of students did their homework last night| Pz=5

uppose the counselor at School 1 takes an SRS of 100 students and records the

sample proportion that did their homework.

School 2's counselor takes an SRS of 200 students and records the sample proportion

that did their homework.
o —

Here are graphs of sampling distribution(each repeated 1000 tlmes) for p1 and p2.
What do you notice about the sampling distribution for for pl-p2? Z

(a) Approximate sampling /* (b) Approximate sampling {c) Approximate sampling
\4?\ distribution of p, \ X 2 distribution of p, istribution of p, — p
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mWrite the General Formulas to Describe Sampling
Distribution of a Difference Between Two Proportions:

Samplingdistribution of p, — p, :

m Define Parameters
P, = Populerion 4 o drestmedtd

pa‘l = POPQ\CHO(\ D\ 0r
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m Example #1 (continued): Who Does More Homework?

EBack to our homework problém. We have 2 large high schdols, each with more
'than 2,000 students, in a certain town. The counselors from School 1 and School 2
- meet to _discuss the results of their homework surveys. '

a) Describe the shape, center, and spread of the sampling distribution of D, — D

We have 2 pepletions  witw N = 9000 plos shdeats
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Example #1 (continued): Who Does More Homework?

After the meeting, the 2 school counselor report to their principals that 5, -7, = 0.10
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b) Find the probability of getting a difference in sample proportions S‘F
b, - p, of 0.10 or less from the two surveys. )
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c) Does the result in part (b) give us reason to doubt the counselors’ reported value?
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= Example 2 “You Try This One &”: Who Does More Homework #2?

Suppose that the counselors at School 1, Mike and Lynn, independently take a RS e v 0
random sample 100 of students from there school and record the proportion P = MIKE "0
of students that did their homework last night. When they were finished they A D
find their difference in proportions was .08. They are surprised to getsucha K= Ly Fo
big difference, considering they were sampling from the same population.

a)Describethe shape centerandspreadof the samplingdistributbnof P, —D,-
Bovw CounsELoey ARLE FRom TRE SAME SCYWool.
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b) Find the probability of getting a two proportions that are atleast .08 apart
Keep in mind their difference scould be lower or higher.
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m Confidence Intervals for p, — p, — Understanding the
Formulas

@When the Independent condition is met, the standard deviation of the statistic
pl—p2is: ID WMHEN WE KNow P, and Pj
( o o~ - |PW=PD)  P2(-p2)
Ld P1—P2 n] no THS 1S THE
;—i___— =" PopuviTign) T-'iAMMETE“-

statistic =+ (critical value) - (standard deviation of statistic) < ONQG: :&;’_‘
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@Becausﬁ we don’t know the values of the parameters p] and p), we replace them J’-H_‘\

in the standard deviation formula with the sample proportions. The result is the ’]SI “
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3) If the Normal condition is met, we find the critical value z* for the
given confidence level from the standard Normal curve. Our
confidence interval for p, - p, is:

statistic H(critical value) Xstandard deviation of statistic)
Foemuia (= B) iz*Jﬁ(l— n), nAa-p)
13
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4) Summarize the conditions to check for a confidence interval for p, - p;:
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Example #3: Teens & Adults on Social Networks -- Constructa Confidence Interval

As part of the Pew Internet and American Life Project, researchers | Te<ns
conducted two surveys in late 2009. The first survey asked arandom - P=73
sample of 800 U.S. teens about their use of social media and the Internet. =900

A second survey posed similar questions to arandom sample of 2253

U.S. adults. In these two studies, 73% of teens and 47% of adults said that ' "

they use social-networking sites. Use these results to constructand | BT

interpret a 95% confidence interval for the difference between the | n=2253

proportion of all U.S. teens and adults who use social-networking sites.

1) Define Parameters: ) L Sites
P.= true proportion ot WS Teens who Use Socicl netuse” I\
P, = Froe propo-tion oF ULS Adolts who use Socicl i~
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Example 3 (continued)

3) Calculations:

AN

P, =.73(TE‘..EN$3 N, = %00

By =.97 (nduT) n= 2253
STRTE «
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mReview Finding Sample Size:
Example #4: Suppose that researchers

want to estimate the difference in Key INFo
proportions of people who are against _, ., ..~ 1.,
the death penalty in Texas & in Tx ond CA
California. If the two sample sizes . jc-29 =02
are the same, what size sample is e (L= .90
needed to be within 2% of the true . . ..,
difference at 90% confidence? Paca METER .
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APPENDIX:

= REVIEW Random Variables

Both p] and p) are random varisbles. The statistic p] - p is the difrence
of these towo random vanisbles.

Weleamed thatfor any 2 indapendsn t andom varisbles Xand T,

SY_f = uY -uf nd F%—f -ar% +a*%

Therefore, Sampling Distribution of a Difference Between 2 Proportions:

B —p, = Hp, ~Hp, =PL=PLly Center B
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