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Ch. 8 Estimating
with Confidence

This chapter begins the formal study
of statistical inference.
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How is this chapter different than Chapter 7?

In Chapter 7, we pretended to know the truth about a
population and asked questions about what could
happen in a sample. In this chapter, we begin with
information about a sample (more likely in real life)
and ask questions about the population.
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Estimating with Confidence  Ar statistics 8.1-Day 1

Learning Targets
v IDENTIFY an appropriate point estimator and CALCULATE the value of a point estimate.
¥ INTERPRET a confidence interval in context.
v DETERMINE the point estimate and margin of esror from a confidence interval.
¥ USE a confidence interval to MAKE a decision about the value of a parameter.
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What is a point estimator? What is a point estimate?

Estimator: is a_‘EQ_r_mg_lQ\
Point estimator: is a statistic that provides a [ 050"\@5&1%55 of a population parameter.
Point estimate: A single best guess for the value of a f X 2{ Mb) ON parameter.

Do you get enough sleep?

Identify the point estimator you would use to estimate the parameter in each of the following settings and
calculate the value of the point estimate.

(a) A counselor at a large high school wants to estimate the mean amount of sleep p that students got the
previous night. She selects a random sample of 10 students and asks them to record the number of hours they

slept last night. Here are the results:
4555667775810

Point Estimator:
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Do you get enough sleep?
Identify the point estimator you would use to estimate the parameter in each of the following settings and

calculate the value of the point estimate.

(a) A counselor at a large high school wants to estimate ount of sleep u that students got the
previous night. She selects a random sample of 10 studentsand asks them to record the number of hours they
slept last night. Here are the results:

4555667775810
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(b) It is recommended that high school students get 8 hours or more of sleep each night, so the counselor
wants to estimate the proportion p of all students at this large high school who got the recommended amount
of sleeping time.

Point Estimator:
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(b) It is recomme:
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of sleeping time.

Point Estimator:
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(c) The counselor also wants to investigate the variability in sleep times by estimating the population standard

Point Estimator:
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(c) The counselor also wants to investigate the variability in sleep times by estimating the populat
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The Idea of a Confidence Interval

When the estimate of a parameter is reported as an interval of values, it is
called an interval estimate, or confidence interval.

The Idea of a Confidence Interval

When the estimate of a parameter is reported as an interval of values, it is
called an interval estimate, or confidence interval.

A confidence interval gives an interval of plausible values for a parameter
based on sample data.
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What is a confidence interval?

truth).

Confidence Interval:

An interval of plausible (believable) values for a parameter based on
"Plausible” does not mean the same thing as possible. ----We shouldn't be surprised if
any of one of the values in the interval is equal to the value of the parameter (the
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What is a confidence interval?
An interval of plausible (believable) values for a parameter based onS OW\E\Q da‘c\

"Plausible” does not mean the same thing as possible. ----We shouldn't be surprised if
any of one of the values in the interval is equal to the value of the parameter (the
truth).
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What is a confidence level?

Confidence intervals are constructed so that we know how much confidence we should have in
the interval. The most common confidence level is 95%.

The confidence level 95% (for example) gives the overall SUCCESS rate of the method used
to calculate the confidence interval. That is, in C% of all possible samples, the interval
computed from the sample data will capture the true parameter value.

What is a confidence level?

Confidence intervals are constructed so that we know how much confidence we should have in
the interval. The most common confidence level is 95%. Lo “ﬂ —f v

The confidence level 95% (for example) gives the overall SUCCESS rate of the method used
to calculate the confidence interval. That is, in C% of all possible samples, the interval
computed from the sample data will capture the true parameter value.

containe
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How to interpret a confidence interval?

Interpretation: We are ( C% confident that the interval from
A to bcap*l‘ures the true parameter of
parameter of context.

Example for format: “We are 95% confident that the interval from 0.48 to
0.54 captures the true proportion of all registered
voters who favor Candidate Y in the election.”

AP® Exam Tip |

When interpreting a confidence interval, make sure that you are
describing the parameter and not the statistic.
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The Idea of a Confidence Interval

To create an interval of plausible values for a parameter, we need two
components: a point estimate to use as the midpoint of the interval and a
margin of error to account for sampling variability.

The Idea of a Confidence Interval

To create an interval of plausible values for a parameter, we need two
components: a point estimate to use as the midpoint of the interval and a
margin of error to account for sampling variability.

Confidence Interval = point estimate + margin of error

Point estimate

Margin of error «——>{<«——> Margin of error

1 1 1 1 1 lrl 1 1 I1l 1 1 1 1 1

/\ C% confidence interval for parameter
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Confidence Interval = point estimate + margin of error

Point estimate

Margin of error «——>{<«——> Margin of error

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

C% confidence interval for parameter
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Knowledge of Science
The Pew Research Center and Smithsonian magazine recently quizzed a random

sample of 1006 U.S. adults on their knowledge of science. One of the questions
asked, “Which gas makes up most of the Earth’s atmosphere: hydrogen, nitrogen,
carbon dioxide, or oxygen?” A 95% confidence interval for the proportion who
would correctly answer nitrogen is 0.175 to 0.225.

1. Interpret the confidence interval.

.
\ \se the exadt
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Knowledge of Science

The Pew Research Center and Smithsonian magazine recently quizzed a random
sample of 1006 U.S. adults on their knowledge of science. One of the questions
asked, “Which gas makes up most of the Earth’s atmosphere: hydrogen, nitrogen,
carbon dioxide, or oxygen?” A 95% confidence interval for the proportion who
would correctly answer nitrogen is 0.175 to 0.225.

1. Interpret the confidence interval.

We are %" confident that the tterval £rom
0.\15 o 0.0 Capiures the true propovtion
of US. adults who would answer cotrectly

2. Calculate the point estimate and the margin of error.

Knowledge of Science

The Pew Research Center and Smithsonian magazine recently quizzed a random
sample of 1006 U.S. adults on their knowledge of science. One of the questions
asked, “Which gas makes up most of the Earth’s atmosphere: hydrogen, nitrogen,
carbon dioxide, or oxygen?” A 95% confidence interval for the proportion who
would correctly answer nitrogen is 0.175 to 0.225.

1. Interpret the confidence interval.

We are %'/ confident that fhe ivrval from
0115 o 0.0 Capiures the frue proportion
O;C Ued- adults who wowld answer coued\ ’

2. Calculate the point estimate and the margin of error.
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3. If people guess one of the four choices at random, about 25% should get the
answer correct. Does this interval provide convincing evidence that less than 25% of
all U.S. adults would answer this question correctly? Explain your reasoning.

Ao to 29

3. If people guess one of the four choices at random, about 25% should get the
answer correct. Does this interval provide convincing evidence that less than 25% of
all U.S. adults would answer this question correctly? Explain your reasoning.
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