
Estimating the Population Mean
Goals:

• Introduce the t-distribution

• Find the margin of error and construct a confidence interval for the population mean

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Central Limit Theorem

Condition:  We either have 
to start with the normal 
distribution or have a sample 
sizer of at least 30.

As the sample size increases, the shape of the sampling distribution of x  
approaches the normal distribution.
** If the original distribution is normal, the distribution of x  for any sample 
size will be normal.
**If the original distribution is unknown, we assume that the distribution of x  
is approximately normal if the sample size is at least 30.

Recall:  Mean and standard 
deviation of the sampling 
distribution of ̄x

Standard Error vs. 
Standard Deviation

x=  and x=

n

Problem:  We can gather a sample, but do we know σ?

t-distribution

There is a different 
distribution for each sample 
size!

“Degrees of freedom”:

Using the table:

Condition:  This still applies 
to a “randomly chosen x ”

Big idea:  Replacing σ with s is a big enough difference that we introduce a 
whole new distribution (the 
student-t distribution).  
It looks a lot like the normal 
distribution but has “thicker 
tails”.

Example:  For a sample of size n=15, Find t* such that 95% of the area 
underneath the curve is between -t* and t*.

Translation:  For a sample of size 15, there is a 95% chance that a randomly 
chosen x  is within ______ standard errors of the population mean μ.
→  We can be 95% confident that the unknown population mean μ is within 
______ standard errors of a randomly chosen x .

Condition:  Each individual 
measurement still needs to 
be independent.

We have the same problem with sampling without replacement.



Same “formula” for a 
confidence interval

Confidence Interval:  Statistic ± (Some number)(Standard deviations of statistic)

Example:

To save time:

Histogram:

Normal probability plot:

Suppose a team of researchers wants to estimate the mean weight (in pounds) of 
all female  grizzly bears in a certain region.  They gather the following sample:

384  356  341  377  396  391  315  348  371  373  327  375  355  351

4 Steps to writing out a “complete” solution:

1.  State the parameter of interest and name the inference procedure.

2.  State the assumptions and verify the necessary conditions.

3.  Carry out the procedure

4.  Interpret in context.


