
Hypothesis Testing:  Testing a claim about the standard deviation
Goals:

• Define the assumptions for inference

• Perform a χ2 test for a claim about the population standard deviation

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

When would we be 
concerned about the standard 
deviation?

If you work for a factory that produces 2 inch nails, you certainly want to produce nails 
with a mean of 2 inches.  However, you don't want to put a label on a box labeled “2 
inch nails” that had some nails of 3 inches and some of 1 inches that happened to 
average to 2 inches.

The deviation from the mean is just as important as the mean itself in this context.

It is not possible to manufacture a box of nails where each nail is exactly 2 inches. 
Instead, a company would probably have some sort of standard that the machine should 
have a tolerance of ±0.05 inches.

Conditions for inference • The sample needs to be a simple random sample
• The population needs to be normal.

(This procedure is not robust like the t-procedure.  This condition of 
normality is much more important.)

Test-statistic - χ2 

The test-statistic χ2=(n−1) s2

σ2  will follow the χ2  distribution if the above 

conditions are met.  The χ2  distribution is a skewed-right distribution centered 
about the the degrees of freedom (it's mean is n – 1).  Analyzing the formula 
above, if s and σ are equal, then this test-statistic would land at the center of the 
distribution, (n – 1).  Keep this in mind!  It is not how far from zero the test-
statistic is but how far from (n – 1) it is that matters.

Situation: Your company requires that the 2-inch nails have a standard deviation of 0.025 
inches for length.  (That way the tolerance of ±0.05 inches would be 2 standard 
deviations.)  You gather a SRS of 50 nails.  A histogram of the lengths appears 
to be mound-shaped.  The sample standard deviation is calculated to be 0.028. 
Is there evidence, at a 10% level of significance, that the manufacturing process 
has too large a standard deviation?



One more:  (Left-tailed) You really enjoy baking and are trying to make the perfect cake.  You have been 
testing your oven.  For a recipe that is supposed to bake for 30 minutes at 350 
degrees, it always seems to take longer.  You are trying to get the conditions just 
right so that you can produce very consistent results.  After keeping track of 
many, many cakes, your mean baking time had been 36.4 minutes with a 
standard deviation of 4.2 minutes.

You just modified your recipe.  For the last 9 cakes you have made, the mean 
baking time is 32.8 minutes with a standard deviation of 2.3 minutes.  The 
distribution of these times appears very “mound shaped”.  Is there evidence, at a 
5% significance level, that the standard deviation has decreased (i.e. that you are 
more consistent)?


