Math 243 Sections 5.1-5.2, 6.1 Confidence Intervals for p

Overview

e Polls and Statistical Inference

e Confidence Levels and Critical z-values
e Standard Error and Margin of Error
&

Confidence Intervals

Statistical Polls

Go to http://www.pewresearch.org/fact- Majority continues to say ensuring health care
tank/2018/10/03/most-continue-{o-say-ensurng- coverage is a government responsibility

i o - N x ¥ the responstbility of the federai government o wmake sure that gl
health care-coverage-is governments Amiericans have health care coverage? (%)
responsibility/ to find the poll on U.S. healthcare.

Find the sample proportion who think ensu ring fovernmant responsibiity
healthcare is the government’s responsibility.
Click on the methodology link at the bottom of

the article to find the sample size, and the margin
of error. Then use the margin of error to write the
confidence interval.

o000 2002 2004 2006 2008 2010 2012 2044 2016 2018

o P T o % LY N
hinraR - YWYV ringa ‘f:v‘f.‘ e Ceplin
TRETER | SRS doc RAEEE TR ARSI

T T T S W o E -‘-"
D' BDden RSDLNRes i SO
v seear o vt CenrwinariagE - Sl s g
SARIIOAY, 2wty L ERCE f”' T FIIEE

% bb% |
0 . | o A 1h %, 027

(point estimate) Margin of Error:

Sample Proportion, p:

Sample Size: __ 175 U\ & a\u}\’é Confidence Level: ___ CTS 70

A confidence interval is the point estimate + the margin of error for the given confidence level. It s
more accurate to give a range for the population proportion rather than a point estimate.
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Statistical Inference

Now that we have studied the sampling distribution of a proportion, p, we can begin to look at

inferential statistics. That is, we want to take a single sample and make an estimate of the
population parameter, which we do not know.
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Confidence Levels and Critical z-values - How many standard deviations from the
mean?

Identify the critical z-scores for 99%, 95%, 90% and 80% confidence levels.
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Standard Error

Example 1. A survey of 2,000 hiring managers showed that 1,200 use social media sites to research
job applicants.

a. State the sample proportion and calculate the standard error for this sample proportion.
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b. Check the four conditions needed to use a sampling distribution for p. Thén draw and label the
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" Based on the confidence levels we found above, we wou\i‘@/expect 95% cgc random samples to fall

within 1.96 standard deviations of the mean. Our margin of error is 1.96 times the standard error.
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d. Write the confidence interval for the sample proportion.
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e. Interpret the confidence interval:
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is between 5785 %and ©2:1S o

Conftdence Intervals |
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What does 95% confidence mean?

If we collected random samples over and over, with the same sample size:
e Each time we would get a different sample proportion, p.

e From each 9, a different Standard Error, Margin of Error, and confidence interval would

be computed.
e About 95% of these confidence intervals would capture the true proportion.

e About 5% would miss the true proportion.

The true proportion, p

Interpretation of Confidence Intervals

We need to convéy that the uncertainty is in the interval, not in the true proportion. That is why we
use confidence rather than probability.

Technically Correct:

We are 95% confident that the interval from 58% to 62% captures the true proportion of hiring
managers who use social media to research job applicants.

More Casual, But Fine

We are 95% confident that between 58% and 62% hiring managers use soclal media to
research job applicants.

Incorrect

There is a 95% prob:a._b'ﬂity that the true proportion is between 58% and 62%.

The true proportion is either in the interval or not. The randomness is not in the true proportion but in
the confidence interval.
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Example 2. A 2012 poll asked 166 adults whether they were baseball fans; 48% said that they were.

a. Construct a 99% confidence interval for the true proportlon of US adults that are baseball

fans. o
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b. Construct a 95% confidence interval for the true proportion of US adults that are baseball
fans. emerr——
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c. Construct a 90% confidence interval for the true proportion of US adults that are baseball

fans. .\_\%, + [.LY49 W’S (IL'\\“’?') 'g%3%>
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d. Construct an 80% confidence interval for the true proportion of US adults that are baseball
s de + LL8IL{48sD (. 4303, .5247)
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Certainty vs. Precision
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As the confidence level increases, the interval gets _
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Example 3. It's believed that 25% of adults over 50 never graduated high school. We wish to see if
the same is true among 25 to 30 year olds.

a. How many of this younger age group must we survey in order to estimate the proportion of
non-grads to@hin 6% with 90% confidence?
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b. Suppose we want to cut the margin of error tagaln with 90% confidence). What's the
necessary sample size? 2
n= .25(7s ) I.L4414
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= 517.07
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c. What is the relatlonship between the number of people sampled and the margin of error?
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Practice 1. A 2016 Gallup poll asked 1021 U.S. adults whether they are satisfied with their current
healthcare and 581 people said they are satisfied.

a. Glve a 95% confidence interval for the true proportion of U.S. adults who are satisfied with

their healthcare. ——— Al S8l
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b. Explain what your Lnterval means.

WL ave_ 7575 Comﬂa_a_w\‘ Ahat Ao Hbue 'OVDfDrtdk)
of people who are sabsRed with fhedm Curredt

readtheart Lo behoeerne  Syh ard LD,

Practice 2. An article titled “Tongue Piercing May Speed Tooth Loss, Researchers Say" found that 18
out of 52 participants had receding gums, which can lead to tooth loss. 1 l3’
TR B |
a. How many people need to be surveyed in order to estimate the proportion of pierced-
tongue people with receding gums to within 3% with 95% confidence?

A /oA 196
n = M(-;,—g)

l‘ié-

e Y\.LLL’(‘D gu,yuéa/ Té,'? Pw‘o(.o_-ho har -

b. Suppose we decide that a margin of error of 8% would be suffiient (again with 95% \6(\/\
confidence). What's the necessary sample size?
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