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▪ Examples for testing hypothesis of population variances.

- Bolts of a company that currently supplies bolts to an automaker have an 
average diameter of 7mm and a variance of 0.25. Recently, rival companies 
have been applying for the supply, claiming that their companies' bolts have 
an average diameter of 7 millimeters and a variance of 0.16. How can I find 
out if this claim is true?

- The variance of math score of the last year's college scholastic aptitude test 
was 100. This year's math problem is said to be much easier than last year's. 
How can I find out if the variance of math score of this year test is smaller 
than last year?
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[Example 7.2.1] One company produces bolts for an automobile. If the average 
diameter of bolts is 15mm and its variance is less than 𝐨𝐫 𝐞𝐪𝐮𝐚𝐥 𝐭𝐨 𝟎. 𝟏𝟎𝟐, it can 
be delivered to the automobile company. 
• Twenty-five of the most recent products were randomly sampled and their 

variance was 𝟎. 𝟏𝟓𝟐. 
• Assuming that the diameter of a bolt follows a normal distribution, 

1) Conduct testing hypothesis at the 5% significance level to determine
if the product can be delivered to the automotive company.

2) Check the result using 『eStatU』
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<Answer of Ex 7.2.1>

1) Hypothesis is 𝑯𝟎 ∶ 𝝈
𝟐 ≤ 𝟎. 𝟏𝟐 , 𝑯𝟏 ∶ 𝝈

𝟐 > 𝟎. 𝟏𝟐 and 
its decision rule is as follows:

‘If   
(𝒏−𝟏)𝑺𝟐

𝝈𝟎
𝟐 > χ𝟐

𝒏−𝟏;𝜶 , then reject 𝑯𝟎 ’

𝑺𝟐 = 𝟎. 𝟏𝟓𝟐 = 0.0225, 

(𝒏−𝟏)𝑺𝟐

𝝈𝟎
𝟐 = 

(𝟐𝟓−𝟏) 𝟎.𝟏𝟓𝟐

𝟎.𝟏𝟎𝟐
= 54 

χ𝟐
𝒏−𝟏;𝜶 = χ𝟐

𝟐𝟓−𝟏;𝟎.𝟎𝟓 = 36.42. 
Therefore, 𝑯𝟎 is rejected. 
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2) Select ‘Testing Hypothesis ’ in 『eStatU』. Enter 𝝈𝟎𝟐 = 0.01, select the right 
sided test and the 5% significance level in the input box. Then enter the sample 
size  n = 25 and sample variance 𝒔𝟐 = 𝟎. 𝟏𝟓𝟐 = 0.0225. 
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[Ex 7.2.2] By using the height data of 10 male college students in [Ex 7.1.4], 
172 175 178 182 176 180 169 185 173 177, test the hypothesis whether the 

population variance is greater than 25 at a significant level of 5%. 
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<Answer of Ex 7.2.2>
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Thank you
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