
Testing a claim about two population standard deviations – 2 Sample F Test
Goals:

• Introduce Fisher's F-distribution
• Conduct a full inference procedure comparing two population standard deviations
• Carry out the procedure using technology.

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

New distribution:  Fisher's 
F- Distribution

Recall:  
(n−1)s2

σ2  

followed the χ2  
distribution. 

The F-distribution requires 
two degrees of freedom (one 
for the numerator, one for 
the denominator).

If df2 in the graphs at the 
right represents the degrees 
of freedom of the 
denominator, then it is 
centered about:

df 2

df 2−2 , provided df2 is 

larger than 2.

Notice that F, like χ2 , 
starts at 0 and goes to 
infinity and is skewed to the 
right.

If we were to look at the ratio of two things that look like this (which each 
follow the χ2  distribution, this quantity is known to follow what is called 
“Fisher's F-Distribution”.

This would allow us to use whether 
s1

2

s2
2  is close to 1 as a measure of whether 

there is evidence that 
σ1

2

σ2
2 =1 , or  σ1

2=σ 2
2

Guess what – you have an 
Fcdf on your calculator

Fcdf(lower,upper,df1,df2)

If the numerator df is 10 and the denominator df is 15 (like in the graphic above), 
find the probability that F is greater than 2.1.



Testing a claim about two 
population standard 
deviations

You work for a company that automates the filling of soft drinks for a fast food 
restaurant drive-through.  Your customers had been complaining that your 
machines are not very reliable.  Your engineers have recently updated the 
machine and want to test whether there is evidence that the machines are now 
more reliable.  The following random samples are gathered.  Units are ounces.

Old machine: 11.89, 11.95, 12., 11.91, 11.85, 12.01, 11.93, 11.99, 12., 12.09, 12.14, 12.05
New Machine: 12.01, 12.03, 12.02, 11.91, 11.94, 11.98, 11.96, 12., 11.94, 12.05, 11.96, 11.98

Is there evidence, at a 5% level of significance, that engineers have improved the 
reliability of the soft drink machines?  (Is there evidence that the standard 
deviation has decreased?)

Write out your null and 
alternate hypothesis.

Assumptions and conditions • We assume that each sample was randomly gathered
• We assume that observations within each sample were independent.
• We assume that the two samples are independent.
• We assume that both populations from which our samples were drawn are 

approximately normally distributed.  We need to check this one!  This test 
is not robust against deviations from the normal distribution.
Sketch normal probability plots:

Calculate your test-statistic 
(F) and p-value:

F=
s1

2

s2
2

Write your conclusion in 
context.

Use technology!
2-SampFTest


