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	8.1 Confidence Intervals: The Basics

	Introduction Activity – How confident are you? 



	Problem 1 – Mystery Mean 



	What is statistical inference?  


	

	What is a point estimate?

	

	Problem 2 – Point Estimate Practice

In each of the following settings, determine the point estimator you would use and calculate the value of the point estimate.

a) What proportion p of students are willing to report cheating by other students? A student reporter asked an SRS of 172 undergraduates at a large university, “You witness two students cheating on a quiz.  Do you go to the professor?”  Nineteen of the students answered “Yes.”
b) Quality control inspectors want to estimate the mean lifetime µ of the AA batteries produced in an hour at a factory.  They select a random sample of 30 batteries during each hour of production and then drain them under conditions that mimic normal use. The lifetimes (in hours) of the batteries in one such sample are:
16.73

15.60

16.31

17.57

16.14

17.28

16.67

17.28

17.27

17.50

15.46

16.50

16.19

15.59

17.54

16.46

15.63

16.82

17.16

16.62

16.71

17.98

16.36

16.61

15.99

17.20

17.24

16.68

16.55

17.61

c) The quality control inspectors in part (b) want to investigate the variability in battery lifetimes by estimating the population variance σ2.


	Problem 3 – IQ Tests
Suppose we give IQ tests to a random 50 AHS seniors and the mean score is 112.  Assume 
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a) Describe the sampling distribution.  
b)  We can create an interval for the true value of
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.  In 95% of all samples, 
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will lie within 2 standard deviations of the true mean
[image: image4.wmf]m

 (recall empirical rule).  Let’s use this information to create an interval for the true mean (remember, this is just an estimate).



	What is a confidence interval?

	

	What is the margin of error?

	

	What is a confidence level?

	

	How is a confidence level interpreted? 


	

	How is a confidence interval interpreted? 


	

	Problem 4 – Election!
Two weeks before a presidential election, a polling organization asked a random sample of registered voters the following question:  “If the presidential election were held today, would you vote for candidate A or candidate B?” Based on this poll, the 95% confidence interval for the population proportion who favor candidate A is (0.48, 0.54).

a) Interpret the confidence level.

b) Interpret the confidence interval.

c) What is the point estimate that was used to create the interval?  What is the margin of error?

d) Based on this poll, a political reporter claims that the majority of registered voters favor candidate A.  Do you agree with this claim?  Why or why not?  



	Confidence Interval Formula


	

	What is a critical value?


	

	Three common critical values


	
	
	

	Using Confidence Intervals Wisely


	

	8.2 Estimating a Population Proportion

	Problem 5 – State Sales Tax (Chapter 7 review question)

A survey asks a random sample of 1500 adults in Ohio if they support an increase in the state sales tax from 5% to 6%, with the additional revenue going to education.  Suppose that 40% of all adults in Ohio supports the increase.  Find the probability that the sample proportion is between 0.38 and 0.42.


	What are some examples of estimating a population proportion?  


	

	What three conditions need to be met to calculate a confidence interval for a proportion? 


	1.

2.

3.

	What happens if a condition is violated?  


	

	What are the characteristics of a sampling distribution of a sample proportion?  


	

	Since we don’t usually know the value of p, what do we use instead?


	

	What is standard error?


	

	What is the formula for calculating a confidence interval for a proportion?

	

	How do we find the z* critical values using a table or a calculator?

	

	Problem 6 – Identifying the critical value

Find the critical value (z*) for each of the following confidence levels:

a) 80%
b) 86%

c) 92.5%


	What is the four-step process for calculating confidence intervals? 


	1.

2.

3.

4.

	Problem 7 – College Sporting Events
A NCAA survey found that 2,486 of a sample of 10,904 college undergraduates said they attended a college sporting event over the last month.   We will act as if the sample were an SRS.  Construct and interpret a 99% confidence interval for the true proportion, p, of all undergraduates who attended a college sporting event over the last month.


	How can the calculator help us find the confidence interval for proportions?

	

	Choosing a sample size when estimating p
	

	Problem 8 – Customer Service Sample Size

You work for a company who has received complaints about its customer service.  They intend to hire a consultant to carry out a survey of customers.  Before contacting the consultant, the company president wants some ideas of the sample size that she will be required to pay for.  The president wants to estimate the proportion, p, of customers who are satisfied.  She decides she wants the estimate to be within 3% at a 95% confidence level.  How large should the sample be to meet her criteria?


	Problem 9 – Mall Shoppers
Suppose that you wanted to estimate p = the true proportion of shoppers at the mall who have a tattoo with 98% confidence and a margin of error of no more than 0.10.  How many mall shoppers should you survey?


	8.3 Estimating a Population Mean

	Since we don’t usually know the value of µ or σ, what do we use instead?
	

	What type of distribution does this result in?
	

	What are the characteristics of the t-distribution?
	

	What three conditions need to be met to calculate a confidence interval for a population mean? 


	1.

2.

3.

	What is the formula for calculating a confidence interval for a population mean?
	

	How do we find the t* critical values using a table or a calculator?

	

	Problem 10 – the t distribution

a) Suppose you wanted to construct a 90% confidence interval for the mean
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 of a Normal population based on an SRS of size 10. What critical value t* should you use?

b)  What if you wanted to construct a 99% confidence interval for 
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 using a sample of size 75?


	Problem 11 – NOX levels

Environmentalists, government officials and vehicle manufacturers are all interested in studying the auto exhaust emissions produced by motor vehicles.  The major pollutants in auto exhaust from gasoline engines are hydrocarbons, monoxide and nitrogen oxides (NOX).  The following data set gives the NOX levels (in grams per mile) for a random sample of light duty engines of the same type.
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Construct and interpret a 95% confidence interval for the mean amount of NOX emitted by light duty engines of this type.


	How can the calculator help us find the confidence interval for means?

	

	Problem 12 – Homework claims

The principal at a large high school claims that students spend at least 10 hours per week doing homework, on average. To investigate this claim, an AP Statistics class selected a random sample of 250 students from their school and asked them how long they spent doing homework during the last week. The sample mean was 10.2 hours and the sample standard deviation was 4.2 hours. 

(a) Construct and interpret a 95% confidence interval for the mean time that students at this school spent doing homework in the last week. 

(b) Based on your interval in part (a), what can you conclude about the principal’s claim?



	Choosing a sample size when estimating µ
	

	Problem 13 – How many monkeys?

Researchers would like to estimate the mean cholesterol level of a particular variety of monkey.  They would like their estimate to be within 1 milligram per deciliter (mg/dl) of the true value of the mean 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.  What is the minimum number of monkeys needed to get a satisfactory estimate?


	What is a paired t procedure?

	

	Problem 14 – Caffeine dependence
Is caffeine dependence real?  Our subjects are 11 people diagnosed as being dependent on caffeine.  Each subject was barred from coffee, colas and other substances containing caffeine.  Instead, they took capsules containing their normal amount of caffeine.  During a different time period, they took placebo capsules.  The order in which the subjects took caffeine and placebo was randomized.  The data set contains data on one of several tests given to the subjects.  “Depression” is the score on the Beck Depression Inventory.  Higher scores show more symptoms of depression.  
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Construct a 90% confidence interval for the mean change in depression score.




AP Statistics
Chapter 8 – Estimating with Confidence
Summary of Procedures

	Estimate a population…
	Proportion
	Mean without the population standard deviation
	Mean with the population standard deviation

	Appropriate Statistical Procedure
	
	
	

	Point estimate 
	
	
	

	Formula and Symbol for the Measure of Spread
	
	
	

	Condition: _____________
	
	
	

	Condition: _____________
	
	
	

	Condition: _____________
	
	
	

	Formula for a confidence interval
	
	
	

	Generic Interpretation
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