Day #1:  8.1 Confidence Intervals: The Basics 
Read 470-473
What is a confidence interval?

An interval of plausible values for a population parameter based on a point estimate (usually a sample statistic) 
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What is the confidence level?  

The expected success rate for intervals calculated in this manner.  For example, we would expect about 95% of all 95% confidence intervals to capture the parameter they are trying to estimate. 

What is the margin of error?

The margin of error is added and subtracted from the point estimate to create a confidence interval with the desired level of confidence.  In a 95% confidence interval, the distance between the statistic and the parameter will be less than the margin of error 95% of the time.  
Why do we include the margin of error?

To account for sampling variability (different samples will give different estimates), NOT bias!
Also, to greatly increase our chances of being correct—see Garfield comic p.473
Read 473-476
How do you interpret a confidence level?  In other words, what does it mean to be 90% confident?

To say that we are 90% confident is shorthand for “90% of all possible samples of a given size from the population will result in an interval that captures the unknown parameter”
See figure 8.5 on p.474

How do you interpret a confidence interval?  
To interpret a confidence interval for unknown parameter after it is calculated, say, “ We are C% confident that the interval from _____ to _______ captures the actual value of the [pop. Parameter in context]”
Alternate Example: According to www.gallup.com, on August 13, 2010, the 95% confidence interval for the true proportion of Americans who approved of the job Barack Obama was doing as president was 0.44 
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 0.03.  Interpret the confidence interval and the confidence level.

Read 476-478  

What is the formula for calculating a confidence interval?  Is this formula included on the formula sheet?  ---Yes

Statistic
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ME       Where ME = (critical value)(standard deviation of the statistic)
How can we reduce the margin of error in a confidence interval?  Are there any drawbacks to these actions?  


To reduce ME:
1. Decrease confidence level

2. Increase sample size (means smaller std. dev.)---can be expensive
Read 478-480

What three conditions need to be met to calculate a confidence interval?  Why?  What happens if these conditions are violated?
Random-To make inferences about large populations, data collection must correctly use randomization
Normal-Sampling Distribution of the statistic must be approximately normal

Independent-Individual observations are independent.  When sampling w/out replacement, sample size must be no more than 10% of population size to use formula for std. dev. of the statistic.
HW #1: page 481 (5-19 odd)
Day #2: 8.2 Confidence Intervals for a Proportion 
Read 484-486  
What are the three conditions for constructing a confidence interval for a proportion?  
Why do we use 
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 instead of p in the Normal condition?  p is unknown!
Random
Normal:   n
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≥10    and    n(1-
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Independent:   check 10% condition
Page 487: Check Your Understanding

Read 487-490
What is the difference between the standard deviation of a statistic and the standard error of a statistic?  

Standard error is when we replace p with 
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in the standard deviation formula because p is unknown
What is the formula for the standard error of the sample proportion?  How do you interpret this value?  Is this formula on the formula sheet?-No need to know to replace p with 
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when p is unknwn
Formula:

Interpret: How close on average the sample proportion 
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will be to the population proportion p in repeated SRS’s of size n.

What is a critical value?  How is it calculated?  What’s up with the *?
It measures how many standard errors we need extend the interval to get the desired level of confidence.  
Use table and invNorm on calculator 
The asterisk reminds us it isn’t calculated from the data like other z-scores.
Alternate Example:  Find the critical value for a 96% confidence interval for a proportion.  Assume Normal condition is met.
What is the formula for a one-sample z interval for a proportion?  Is this formula on the formula sheet?  -look at formula sheet
Alternate Example:  Students in an AP Statistics want to estimate the proportion of pennies in circulation that are more than 10 years old.  To do this, they gathered all the pennies they had in their pockets and purses.  Overall, 57 of the 102 pennies they have are more than 10 years old.  
(a) Identify the population and the parameter of interest.

(b) Check the conditions for calculating a confidence interval for the parameter.

(c) Construct a 99% confidence interval for the parameter.

(d) Interpret the interval in context.  

(e) Is it possible that more than 60% of pennies in circulation are more than 10 years old?

HW #2: page 483 (21-24),  page 496 (27, 29, 31, 33, 34)
Day #3:  8.2 Confidence Intervals for a Proportion

Read 490-492
What is the four-step process for calculating a confidence interval?  What do you need to do in each step?  Do you always have to do the four steps? YES!
State-Parameters you want to estimate & at what confidence level
Plan-Identify appropriate Inference Method, Check Conditions

Do-Perform Calculations

Conclude-Interpret your interval in Context

Is it OK to use your calculator to calculate the interval?

Risky- if you do something wrong no partial credit, however if you put a wrong formula you will lose credit there too.
Alternate Example: Kissing the right way?

According to an article in the San Gabriel Valley Tribune (February 13, 2003), “Most people are kissing the ‘right way.’” That is, according to the study, the majority of couples tilt their heads to the right when kissing. In the study, a researcher observed a random sample 124 couples kissing in various public places and found that 83/124 (66.9%) of the couples tilted to the right. Construct and interpret a 95% confidence interval for the proportion of all couples who tilt their heads to the right when kissing.

Read 492-494
What is the formula for the margin of error for a confidence interval for a proportion?  Is this formula on the formula sheet?-NO
How do you choose a value for 
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 when solving for the sample size?  

When not given always 
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=0.5 (this makes the largest ME so this guess is conservative)
Alternate Example: Tattoos
Suppose that you wanted to estimate p = the true proportion of students at your school who have a tattoo with 98% confidence and a margin of error of no more than 0.10.  How many students should you survey?  
HW #3 page (35, 37, 39, 41, 43, 47)

Day #4:  8.3 Confidence Intervals for a Mean
Read 499-501
What is the formula for a one-sample z interval for a mean?  Is this formula on the formula sheet?  -look at formula sheet

How can we choose an appropriate sample size when we plan to calculate a confidence interval for a mean?  

· Get a reasonable value for population std. dev. from an earlier pilot study
· Find critical Value z* from Normal curve for conf. level C

· Solve ME for n:  FORMULA:
Alternate Example: How much homework?

Administrators at your school want to estimate how much time students spend on homework, on average, during a typical week. They want to estimate
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 at the 90% confidence level with a margin of error of at most 30 minutes. A pilot study indicated that the standard deviation of time spent on homework per week is about 154 minutes.  How many students need to be surveyed to estimate the mean number of minutes spent on homework per week with 90% confidence and a margin of error of at most 30 minutes?

Read 501-506
When  sigma is unknown!
What statistic follows a t distribution? 

When 
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 is approximately Normal, the distribution of 
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 follows a t-distribution with n – 1 degrees of freedom. 

When do we use the t distribution? 

When we are doing calculations involving 
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 and we do not know the population standard deviation.  

Describe the shape, center, and spread of the t distributions.

· Shape: symmetric, unimodal, but not quite Normal.  Heavier tails.  Approaches standard Normal distribution as df increase.
· Center: 0, since t is a standardized score
· Spread: greater than a standard Normal distribution, but gets closer to Normal as the df increase.  This means we need to go farther than 1.96 SD to have 95% confidence.  More spread since it is calculated from two variables, not 1, and more variables means more variability!
**Note if using T-table and df you need is not on table, use the next smallest df.
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?

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

Read 507-510 

.  
What is the formula for the standard error of the sample mean?  How do you interpret this value?  Is this formula on the formula sheet?  -NO expected to know what to use sample std. dev. when sigma is unknown
Std Error of Mean = SEM = when you use sample std. dev. when sigma is unknown

SEM describes how far sample mean will be from population mean, on average, in repeated SRS’s of size n.
What is the formula for a confidence interval for a population mean?  Is this formula on the formula sheet? 
One sample t-interval for a population mean
What are the three conditions for constructing a confidence interval for a population mean?

1. Random
2. Normal-Population distribution Normal or sample size is Large (n≥30)

3. Independent-Popoulation is atleast 10 times larger than sample
Alternate Example: How much homework?


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?

HW #4: page 518 (49-52, 55, 57, 59, 65, 67)
Day #5: 8.3 Confidence Intervals for a Mean
Read 511-514
What is a robust inference procedure?  
An inference procedure is called robust if the probability calculations involved in that procedure remain fairly accurate even when a condition is violated
What are some guidelines we can use when checking the Normal condition?  
Sample less than 15: Use t procedure if data looks close to normal (also no outliers & not skewed)
Sample atleast 15: Use t procedure except of outliers or clearly skewed

Large sample: (n≥30): t procedure can be used even if skewed

How can you lose credit for the Normal condition on the AP Exam?

· Not including a graph of the sample data
· Not understanding that the condition is about the population.  
What types of graphs can you use to check the Normal condition?  
Histogram, Boxplot, Probability Plot, Dot plot
Can you use your calculator for the Do step?  Are there any drawbacks to this?

Risky- if you do something wrong no partial credit, however if you put a wrong formula you will lose credit there too.
Read Example on 508-509
Alternate Example: Can you spare a square? 

As part of their final project in AP Statistics, Christina and Rachel randomly selected 18 rolls of a generic brand of toilet paper to measure how well this brand could absorb water. To do this, they poured 1/4 cup of water onto a hard surface and counted how many squares it took to completely absorb the water. Here are the results from their 18 rolls:

29
20
25
29
21
24
27
25
24

29
24
27
28
21
25
26
22
23

Construct and interpret a 99% confidence interval for
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 = the mean number of squares of generic toilet paper needed to absorb 1/4 cup of water.
HW #5: Page 518 (63, 64, 71, 73, 75-78)
Page 522 Chapter review exercises 
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