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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s is the sample standard deviation
t* is for the t-distribution (found using a table)
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. 

· The form of the t-distribution varies depending on  




Degrees of Freedom (df):

· Refers to the number of 


 in a data set
· Can be calculated using: 
Differences between t-distribution and “z-distribution”

One Sample Confidence Intervals (with σ unknown): 
To find the CI for a population mean µ, and σ unknown, we need to meet 3 conditions: 

1. Check Assumptions: 
a. SRS?
b. Normality?
c. σ unknown?
2. Calculate the interval using 
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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: 

In a randomized comparative experiment on the effects of calcium on blood pressure, researchers divided 54 healthy, white males at random into two groups, takes calcium or placebo.  The paper reports a mean seated systolic blood pressure of 114.9 with standard deviation of 9.3 for the placebo group. Assume systolic blood pressure is normally distributed. Find a 95% confidence interval for the mean systolic blood pressure. 

Example 2: 

Consumer Reports tested 14 randomly selected brands of vanilla yogurt and found the following numbers of calories per serving:
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Compute a 98% confidence interval for the average calorie content per serving of vanilla yogurt.

Example 3: 

A diet guide claims that you will get 120 calories from a serving of vanilla yogurt.  What does this evidence indicate?
Cautions using t-distributions: 

Paired T Confidence Intervals (with σ unknown): 

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

1. Check Assumptions: 
a. SRS?
b. Normality?
c. σ unknown?
2. Calculate the interval using 
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where 
3. Write an interpretation about the interval using CONTEXT of the problem. 
Example 4: 

It has been questioned many times whether or not individuals are dependent on caffeine to wake up in the morning. Eleven individuals were tested and their energy levels were measured. The first week of the trial they continued with their morning coffee. Their average energy level score was 15.93 with a standard deviation 4.1. The second week of the trial they had no coffee. Their average energy level score was 9.48 with a standard deviation 3.2. Find the 90% confidence interval for the mean change in energy level score. 

Robustness: 
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