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In January 2007 a Fox News poll of 900 registered voters found that 82% of the respondents believed
that global warming exists.

Review:

a. Construct a 95% confidence interval to estimate the proportion of registered voters who
believe that global warming exists.
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b. Interpret the resulis of the confidence interval in the context of the problem
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c. Based on the confidence interval, Fox News should report, “Voter polls suggest that 82% of
registered voters believe in global warming with a __0.01S margin of error.”
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d. What is the meaning of "95% confidence” in the context of the problem? ‘tDY\HCLEV\L.Q \exer™
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e. Note: Instead of using p, pollsters often use a "worst case” dssumption that p = 0.5 to calculate
the margin of error. To understand this, re-calculate the ME for our survey results using p = 0.5.
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Confidence Infervals for Means

Constructing a confidence interval for a mean is very similar fo constructing one for @ proportion. We
always have to use the four step process: Siate, Plan, Do, and Conclude.

Means can be tricky because there are two ways to construct confidence intervals for them:
If we somehow know a:

Use the z critical value and the standard Normail distribution to help calculate confidence intervals:
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Replace the standard deviation with the standard error: SEg= =

Note that the standard error of the mean, SE, is same as the standard deviation of the sampling
distribution for the sample mean, but with the sample standard deviation, sy, instead of a.

When we use standard error, we use something called a t distribution instead of a Normal distribution.
This is a special family of probability distribution disiributions known as Gosset's f distribution (also
known as Student's f distribution).

= t, 2 degreee of freedom
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The t distributions are unimodal and symmetric, but change shape with different sample sizes.

Degrees of freedom (df): Each t distribution is defined by the number of degrees of freedom. We
calculate degrees of freedom using the sample size:

df=n-1

Hence, we often write a particular distribution as fn-1 or tdf.
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Margin of Error (ME) for @ seample mean: When we calculate the margin of error, we use a t* critical
value instead of a z* critical value. This value can be found on Table B t distribution critical values. It

can also be found on the calculator:
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Once you have calculated your t*, you can plug it into the margin of error equation:
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Confidence Interval for @ mean: To calculate the confidence interval for a mean, we use our point
estimate and add/subtract the margin of error. It is written the same way as a confidence interval for
proportions. The critical value t* is chosen so that the t curve with n — 1 degrees of freedom has C% of

the area between —t* and t*.

On a calculalor:

STAT = TESTS

Choose Option #8: Tinterval
Enter Stats or use a List

Press ENTER
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STATE:
State what you are trying to do or find IN CONTEXT. Figure out what information you have and what
information you need.

PLAN:

Check conditions!

Random: The data comes form a well-designed random sample or randomized experiment.
¢ 10% Condition: When sampling without replacement, check that the population is at least 10
times as large as the sample.

Normal/Large Sample: The population distribution is Normal or the sample size is large (n>30).
When the sample size is small (n<30), examine a graph of the sample data for any possible
departures from Normality in the population. You should be _scfe using a t distribution as long

as there is no strong skewness and no outliers are present. \YWQ\(\ SLUACI
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List all of your values, list all of your equations, and plug it all in to get your answer!

CONCLUDE: _ »e
SN frime

Put your answer back in context. This usually means using your two sentences. It could also include
answering additional guestions.



Example 1:

In 1960, censys results indicated that the age at which Americans first married had a mean of 23.3
years. We want to find out if the mean has increased during the past 53 years. We select a random

/‘Ksomple of 40 American adults who have just gotten married and record their age. The mean age is

24.2 years with a standard deviation of 5.3 years.
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1. Construct a 95% confidence interval fo estimate the mean age of first marriage for all Americans.
Assume all conditions are met.

a. State what you want to find:
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b. Check your conditions and state what process you will use (interval, test, etc.):
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d. Critical value, t* at 95% confidence level:
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e. Confidence Interval:
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f. Interpret the confidence interval in the context of the problem:
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Example 2:

Environmentalists, government officiols, and vehicle manufaciurers are all interested in studying the
auto exhaust emissions produced by motor vehicles. The major pollutants in auto exhaust from
gasoline engines are hydrocarbons, carbon monoxide, and nifrogen oxides (NOX). Researchers
collected data on the NOX levels (in grams/mile) for a random sample of 40 light-duty engines of the
same type. The mean NOX reading was 1.2675 and the standard deviation was 0.3332.

a. Construct and interpret a 95% confidence interval for the mean amount of NOX emitted by
light-duty engines of this type.
SOk W WO 10 findl the  FWe WEON UmMOunt of NOX -jmjted

by NGNT-0UTY €NGNES OF TS TYPE mith Uo7 (onhdence . x= 12615
AYAMNS/ M

AN RoNCom: reNcem sampie ok 40 vight “Aury engwes” y
T O/ (onginon: N YO \'\DDL/Q\\ Wght -QUty enQng OF TS type
NormMo/Lovge: n= 4O 7 30"

BeCot Our condinons (et me
L L-somp ey val 0 nmak AL

£, W€ Wl Condvuct

——

DU Q4 - e e UENAE R
B 063 s s 2.0 SEE fiwoq iy

coNCAlUAE: ywk Ore 6z conhdent thor the ntevrvad from
LAW0A glmy o LY G/my caprurtd the nut medin
AMOoMNY OF NOL fmited by Wont—Aury €ntpned Of HS type.

b. The environmental Protection Agency (EPA) sets a limit of 1.0 gram/mile for average NOX
emissions. Are you convinced that this type of engine violates the EPA limit2 Use your interval

from (a) to support your answer.
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Calculating sample size:

The sample size needed to obtain a confidence inferval with approximate margin of error ME for a
population mean involves solving
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for n, where the standard deviation ¢ is a reasonable value from a previous or pilot study, and z* is
the critical value for the level of confidence we want.

Example 3: \
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Researchers would like to estimate the mean £holesterol level u of a particular vorie/y of monkey that

is often used in laboratory experiments. They would like their estimate to be within "milligram per

deciliter (mg/dl) of the true value of p at a 95% confidence level. A previous study involving this

variety of monkey suggests that the standard deviation of cholesterol level is about 5 mg/dl.

Obtaining monkeys for research is fime-consuming, expensive, and controversial. What is the
minimum number of monkeys the researchers will need to get a satisfactory estimate?
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