Chapter 8 -Confidence Intervals
Section 2: Estimating Mean without σ
What happens when we don’t know σ? What can we use to estimate µ? 
By using 

, we will need to change our margin of error. 

Margin of Error:

To calculate margin of error, we will use: 


m= (critical value)*(standard deviation of statistic)
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95% .025 1.96
99% .005 2.576



           

s is the sample standard deviation
t* is for the t-distribution

t-distribution: 

This is the probability that is used to estimate population parameters when the population standard deviation is unknown.

The distribution allows us to conduct statistical analyses  on certain data sets that are not appropriate for analysis using normal distributions. 

Confidence Intervals (with σ unknown): 
· A 



 from which our found sample value is likely
· We use them to 


 the unknown population mean. 
· General Form: 
Confidence Level: 

· The 



 of the method used to construct the interval. ie: The 


 the interval will capture the true parameter value in repeated samples.
· BASICALLY it’s how confident you are using your method!!!!!!!!!!
· You will also see it referred to the level of confidence (it’s not rocket science). 
Confidence Interval (CI) for Population Means (when σ is known):

To find the CI for a population mean µ, we need to meet 3 conditions: 

1. SRS- 

2. Normality- 

3. Independence- 

Margin of Error:

To calculate margin of error, we will use: 


m= (critical value)*(standard deviation of statistic)
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The smaller the margin of error, the more 


 our estimate is of the true parameter.

What is z*? 
· This is our critical value found using confidence levels and z-scores.

· The upper z-score with 


 lying to its right under the standard normal curve.
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Thus, when we put margin of error into our general confidence interval formula, the Confidence Interval for Population Means (when σ is known) is: 


Steps for find a CI: 
1. Check Assumptions: 
a. SRS?
b. Normality?
c. σ known?
2. Calculate the interval
3. Write an interpretation about the interval using CONTEXT of the problem. 
We are 
% confident that the true mean context lies within the interval 

 and 

.

Example 1: 

A test for the level of potassium in the blood is not perfectly precise.  Suppose that repeated measurements for the same person on different days vary normally with σ = 0.2.  A random sample of three has a mean of 3.2.  What is a 90% confidence interval for the mean potassium level? 
What if we used a 95% confidence level; would you expect the interval to be larger or smaller? Why? 

What is the confidence interval using a 95% confidence level? 

What if we used a 99% confidence level; would you expect the interval to be larger or smaller? Why? 

What is the confidence interval using a 99% confidence level? 
What happens to the confidence interval as the confidence level increases? 

How can we make our margin of error smaller? 

Example 2: 

A random sample of 50 students was taken and their mean SAT score was 1250.  (Assume σ = 105)  What is a 95% confidence interval for the mean SAT scores of students?
Determining Sample Size: 

If we want to determine an appropriate sample size for a desired margin of error we would use: 
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