Section 10.1A “Comparing Two Proportions(CI’s)”

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

1) Paired Differences (i.e. Paired t-Test) Last CRAFTER
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2) Difference between 2 Samples (i.e. Difference between 2 Proportions)
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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 n.=2eo

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.

Here are graphs of sampling distribution(each repeated 1000 times) for pi and p2.
What do you notice about the sampling distribution for for pl=p2? \Z

(a) Approximate sampling (b) Approximate sampling (c) Approximate sampling
\/\ distribution of f \ dlstrlhutlon 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
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m Example #1 (continued): Who Does More Homework?

"éack to our homework brbblem. We have 2 large high schools, each with more
meet to discuss the results of their homework surveys.

a) Describe the shape, center, and spread of the sampling distribution of D= D5
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Egggmgle #1 (contlnuedl: Who Does More Homework?
After the meeting, the 2 school counselor report to their principals that p, -7, =0.10
' | | ALWAY S

b) Find the probability of getting a difference in sample proportions SKETCh Ge.

p, - p, of 0.10 or less from the two surveys.
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c) Does the resultin 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 #27?
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Suppose that the counselors at School 1, Mike and Lynn, independently take a

random sample 100 of students from there school and record the proportion P
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 B Lt Fo
big difference, considering they were sampling from the same population.
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a)Describethe shape centerand spreadof the samplingdistributon of b, —D.-
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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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c) Should the counselors have been so surprised to geta difference this big? B R

Explain.
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= Confidence Intervals for p, — p, = Understanding the
Formulas

@ When the Independent condition is met, the standard deviation of the statistic
pl—p2is: D WHEN WE KNow P, and Pj
( oA A = pd-p1) p2(1-p2)
4 PP 1] n) THS 15 THE
\_t__— L — PopuviTien) FACAMETERL

statistic = (critical value) - (standard deviation of statistic) <V g‘; $ : “_‘"_
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@Beoaus@ we don’ t know the values of the parameters p] and p2, we replace them me-\

in the standard deviation formula with the sample proportions. The result is the ’F‘l -
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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)
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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 | Teens
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. h = $00
A second survey posed similar questions to arandom sample of 2253

U.S. adults. In these two studies, 73% ofteens and 47% of adults said that /<-'"

they use social-networking sites. Use these results to constructand B= 4T

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.
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Example 3 (continued)

3) Calculations:

V)

P, =.73(TF;EN3) = %00

Ba=.47 (ADULW) nz= 2253
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mReview Finding Sample Size:
Example#4: Syppose that researchers

want to estimate the difference in Key InFo
proportions of people who are against _ .\ . »
the death penalty in Texas & in Tx and CA
California. If the two sample sizes . ,:c-29 -.02
are the same, what size sample is e (L=.90
needed to be within 2% of the true . . ...
difference at 90% confidence? PaLa METER

NOT Giuen

What Pro porhen to oOse 7

< % i = <
* Silace. o ‘“Was NoT Giuea we USe o aowseychud

Plopuryon — "t l p= 1,Z_l
[Green Dweer)
e e

/S A
1" Pz 228 J Pilize P2 (izpa)

. E AN — Nz |
STATISTiC | SE(E . -F9) '
ME

02 =\ J (YS) \ (S)S)

JERPERppe—
o0 = I-LL*D_J al )5
N

ro'} = }'qu_. '\{ S

A

(\WTF@I.WS\(E\ 2 |
_ — Tim PORTANT .

NE axs <k { musta lways
s - oW vs G ‘I1
] 316 32 noond. vp T°
Ensoee Mme

C s
! mctagelll

4 L '
ORCLUSWN ! we must have Semple sizes o+

3% +om BOTH Texas and Calide nra,



APPENDIX:

lm REVIEW Random Variables

Both 5] and 5 ae random varisbles . The statistic p] — pQ is the difieence
of thess two random vansbles.

Welsamed thatfor any 2 independen trandom variables Y and T,
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