
Chapter 8 Testing Hypothesis for Two Populations

8.2 Testing hypothesis for 
two population variances

Jung Jin Lee
Professor of Soongsil University, Korea 

Visiting Professor of ADA University, Azerbaijan

Introduction to Statistics and Data Science using eStat



2

8.2 Testing hypothesis for two population variances

▪ Examples of comparing two population variances.

- When comparing two population means, if the sample was small, decision 
rule for testing hypothesis were different depending on whether two 
population variances were the same or different. 

How can we test if two unknown population variances are the same? 

- Quality of bolts used to assemble cars depends on strict specification for 
their diameter. The average diameter of these bolts is said to be the same 
for two companies. 

How can you compare variances if smaller variances as superior?
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8.2 Testing hypothesis for two population variances

▪ Sample statistic to test two population variances.
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8.2 Testing hypothesis for two population variances



5

8.2 Testing hypothesis for two population variances

[Example 8.2.1] A company that produces a bolt has two plants. One day, ten 
bolts produced in Plant 1 were sampled randomly and the variance of 
diameter was 𝟎. 𝟏𝟏𝟐. 12 bolts produced in Plant 2 were sampled randomly and 
the variance of diameter was 𝟎. 𝟏𝟑𝟐. 
• Test whether variances of the bolt from two plants are the same or not with 

the 5% significance level. 
• Check the test result using『eStatU』.
<Answer>

• Hypothesis:  𝑯𝟎 ∶ 𝝈𝟏
𝟐 = 𝝈𝟐

𝟐 , 𝑯𝟏 ∶ 𝝈𝟏
𝟐 ≠ 𝝈𝟐

𝟐

• Decision rule is as follows:

‘If 
𝑺𝟏
𝟐

𝑺𝟐
𝟐 < 𝑭𝒏𝟏−𝟏,𝒏𝟐−𝟏;𝟏−𝜶/𝟐 or 

𝑺𝟏
𝟐

𝑺𝟐
𝟐 > 𝑭𝒏𝟏−𝟏,𝒏𝟐−𝟏; 𝜶/𝟐, then reject 𝑯𝟎’

•
𝑺𝟏
𝟐

𝑺𝟐
𝟐 = 

𝟎.𝟏𝟏𝟐

𝟎.𝟏𝟑𝟐
= 0.716, 𝑭𝒏𝟏−𝟏,𝒏𝟐−𝟏;𝟏−𝜶/𝟐 = 𝑭𝟏𝟏,𝟗;𝟎.𝟗𝟕𝟓 = 𝟎. 𝟐𝟕𝟗, 𝑭𝟏𝟏,𝟗;𝟎.𝟎𝟐𝟓 = 𝟑. 𝟗𝟏𝟐

• Hence, 𝑯𝟎 can not be rejected that two variances are equal.
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<Answer  of Ex 8.2.1>

8.2 Testing hypothesis for two population variances
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8.2 Testing hypothesis for two population variances

[Example 8.2.2] In Example 8.1.3, A sample of 10 male and 10 female of 
college graduates this year was taken and the monthly average income was 
examined as follows. (Unit 10000 KRW) 

• Test if the variances of the two populations are equal or not Using eStat.

Male 272 255 278 282 296 312 356 296 302 312
Female 276 280 369 285 303 317 290 250 313 307
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<Answer  of Ex 8.2.2>

8.2 Testing hypothesis for two population variances
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<Answer  of Ex 8.2.2>

8.2 Testing hypothesis for two population variances
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Thank you


