
Stats: Modeling the World – Chapter 23 
 
Chapter 23: Inferences About Means   
 
If our data come from a simple random sample (SRS) and the sample size is sufficiently large, then we 
know that the sampling distribution of the sample means is approximately normal with mean ________ 
and standard deviation ________. 
 
PROBLEM: 

If   is unknown, then we cannot calculate the standard deviation for the sampling model.     
We must estimate the value of   in order to use the methods of inference that we have learned. 
 
SOLUTION: 

We will use _____ (the standard deviation of the sample) to estimate .   
 
Then the standard error of the sample mean x is __________. 
 
PROBLEM: 

If we replace   with s, then the statistic has more variation and no longer has a normal distribution so 
we cannot call it z.  It has a new distribution called the _____ distribution. 
 
t is a standardized value.  Like z, t tells us how many standardized units x is from the mean . 
 
When we describe a t-distribution we must identify its _________________________ because there is a 
different t-statistic for each sample size.  The degrees of freedom for the one-sample t statistic is 
__________. 
 
The t distribution is symmetric about zero and is bell-shaped, but there is more variation in the tails so 
the spread is greater. 
 
 
 
 
 
 
 
As the degrees of freedom increase, the t distribution gets closer to the _______________ distribution.  
 
We can construct a confidence interval using the t-distribution in the same way we constructed 
confidence intervals for the z distribution. 
 
   
 
 
We can test hypotheses using the t-distribution in the same way we tested hypotheses for the z 
distribution. 
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Conditions for performing inference using a t-distribution 

1) The sample should be collected randomly 

2) The sample size should be less than 10% of the population 

*3) the data in the sample should be nearly normal (show this with a histogram or a box-whisker 
plot) 

* this condition is most important when the population distribution is unknown….if we know the 
population is normally distributed then the sample is most likely normal also…. 

EXAMPLE: t-hypothesis test 

A coffee vending machine dispenses coffee into a paper cup.  You’re supposed to get on average 10 
ounces of coffee, but the amount varies slightly from cup to cup.  Here are the amounts measured in a 
random sample of 20 cups.  Is there evidence that the machine is malfunctioning, using a .05 
significance level? 

9.9 9.7 10.0 10.1 9.9 9.6 9.8 9.8 10.0 9.5 

9.7 10.1 9.9 9.6 10.2 9.8 10.0 9.9 9.5 9.9 

 

 

 

 

 

 

EXAMPLE: t-confidence interval 

A company has set a goal of developing a battery that lasts on average five hours (300 minutes) in 
continuous use.  In a first test of twelve of these batteries, the following lifespans (in minutes) were 
measured: 321, 295, 332, 351, 336, 311, 253, 270, 326, 311, and 288, 302 

Find a 92% confidence interval for the mean lifespan of this type of battery.   

 

 

 

 

 


