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8.1 Testing hypothesis for two population means

▪ Examples comparing the mean of the two populations. 

- Is there a difference between starting salary of male and female for this 
year's college graduates?

- Is there a difference in the weight of the products produced in two 
production lines?

- Did special training given to the typist to increase the speed of typing 
really bring about an increase in the speed of typing?

▪ Comparison of two population means is possible by testing hypothesis. 

- independent sample 
- paired sample
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8.1 Testing hypothesis for two population means

8.1.1 Two Independent Samples 

▪ Testing hypothesis for two population means:

1) 𝑯𝟎 ∶ 𝝁𝟏 - 𝝁𝟐 = 𝑫𝟎 2) 𝑯𝟎 ∶ 𝝁𝟏 - 𝝁𝟐 = 𝑫𝟎 3) 𝑯𝟎 ∶ 𝝁𝟏 - 𝝁𝟐 = 𝑫𝟎

𝑯𝟏 ∶ 𝝁𝟏 - 𝝁𝟐 > 𝑫𝟎 𝑯𝟏 ∶ 𝝁𝟏 - 𝝁𝟐 < 𝑫𝟎 𝑯𝟏 ∶ 𝝁𝟏 - 𝝁𝟐 ≠ 𝑫𝟎

* 𝑫𝟎 is value for difference in population means 

▪ Estimator of difference in population means 𝝁𝟏 - 𝝁𝟐

⇨ difference in sample means ഥ𝑿𝟏 - ഥ𝑿𝟐
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8.1 Testing hypothesis for two population means

8.1.1 Two Independent Samples 

▪ Sampling distribution of ഥ𝑿𝟏 - ഥ𝑿𝟐 if 𝝈𝟏
𝟐 and 𝝈𝟐

𝟐 are known, large samples

ഥ𝑿𝟏 - ഥ𝑿𝟐 ≈ 𝑵(𝝁𝟏 - 𝝁𝟐 , 
𝝈𝟏
𝟐

𝒏𝟏
+

𝝈𝟐
𝟐

𝒏𝟐
)

ഥ𝑿𝟏 − ഥ𝑿𝟐 − (𝝁𝟏 − 𝝁𝟐)

𝝈𝟏
𝟐

𝒏𝟏
+
𝝈𝟐
𝟐

𝒏𝟐

≈ 𝑵(𝟎, 𝟏)

▪ Sampling distribution of ഥ𝑿𝟏 - ഥ𝑿𝟐 if 𝝈𝟏
𝟐 and 𝝈𝟐

𝟐 are unknown
- If two populations follow normal distributions and variances are same

ഥ𝑿𝟏 − ഥ𝑿𝟐 − (𝝁𝟏 − 𝝁𝟐)

𝒔𝒑
𝟐

𝒏𝟏
+
𝒔𝒑
𝟐

𝒏𝟐

≈ 𝒕𝒏𝟏+𝒏𝟐−𝟐

where 𝒔𝒑
𝟐 = 

𝒏𝟏 −𝟏 𝒔𝟏
𝟐+(𝒏𝟐 −𝟏)𝒔𝟐

𝟐

𝒏𝟏 −𝟏 +(𝒏𝟐 −𝟏)
is a pooled variance
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8.1 Testing hypothesis for two population means

8.1.1 Two Independent Samples 

▪ Sampling distribution of ഥ𝑿𝟏 - ഥ𝑿𝟐 if 𝝈𝟏
𝟐 and 𝝈𝟐

𝟐 are unknown
- If two populations follow normal distributions and variances are different

ഥ𝑿𝟏 − ഥ𝑿𝟐 − (𝝁𝟏 − 𝝁𝟐)

𝒔𝟏
𝟐

𝒏𝟏
+
𝒔𝟐
𝟐

𝒏𝟐

≈ 𝒕𝝋

where 𝝋 = 
{
𝒔𝟏
𝟐

𝒏𝟏
+

𝒔𝟐
𝟐

𝒏𝟐
}𝟐

{
𝒔𝟏
𝟐

𝒏𝟏
}𝟐

𝒏𝟏 −𝟏
+

{
𝒔𝟐
𝟐

𝒏𝟐
}𝟐

𝒏𝟐 −𝟏
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8.1 Testing hypothesis for two population means
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8.1 Testing hypothesis for two population means
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8.1 Testing hypothesis for two population means

[Ex 8.1.1] Two machines produce a cookie at a factory and a cookie 
package has a static capacity of 270 grams. Assume two population 
variance are equal.

• Samples were extracted from each of packages by two machines to 
examine weight of package. 

• Average weight of 15 packages extracted from machine 1 was 275g,  
standard deviation was 12g, and average weight of 14 packages 
extracted from machine 2 was 269g and standard deviation was 10g. 

• Test whether weights of cookie bags produced by two machines are 
different at the 1% significance level. 

• Check the test result using 『eStatU』.
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<Answer

of Ex 8.1.1>

8.1 Testing hypothesis for two population means
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<Answer  of Ex 8.1.1>

8.1 Testing hypothesis for two population means
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8.1 Testing hypothesis for two population means

[Example 8.1.2] If two population variances are assumed to be different in 
[Example 8.1.1], test whether weights of cookie bags produced from two 
machines are equal or not at a 1% significance level. Check the test result 
using 『eStatU』.

<Answer>

𝒕𝒐𝒃𝒔 = |
ഥ𝑿𝟏 − ഥ𝑿𝟐

𝒔𝟏
𝟐

𝒏𝟏
+
𝒔𝟐
𝟐

𝒏𝟐

| = |
𝟐𝟕𝟓 −𝟐𝟔𝟗

𝟏𝟒𝟒

𝟏𝟓
+
𝟏𝟎𝟎

𝟏𝟒

| = 1.466

𝝋 = 
{
𝟏𝟒𝟒

𝟏𝟓
+
𝟏𝟎𝟎

𝟏𝟒
}𝟐

{
𝟏𝟒𝟒
𝟏𝟓

}𝟐

𝟏𝟓 −𝟏
+

{
𝟏𝟎𝟎
𝟏𝟒 }𝟐

𝟏𝟒 −𝟏

= 26.67   

𝒕𝟐𝟔.𝟕;𝟎.𝟎𝟎𝟓 = 𝟐. 𝟕𝟕𝟑

Since 1.466 < 2.773, 𝑯𝟎 cannot be rejected
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8.1 Testing hypothesis for two population means

[Example 8.1.3]
A sample of 10 men and women in the male and female populations of 
college graduates this year was taken and the monthly average wage was 
examined as follows. (Unit 10,000 KRW)

Men 272 255 278 282 296 312 356 296 302 312
Women 276 280 369 285 303 317 290 250 313 307

1) If the population variances are the same, test the hypothesis at a 
significant level of 5% whether the average monthly wage for male and 
female is the same. 

2) If you assume that the population variances are different, test the 
hypothesis at a significant level of 5% whether the average monthly 
wage for male and female is the same.
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<Answer  of Ex 8.1.3>

8.1 Testing hypothesis for two population means
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<Answer  of Ex 8.1.3>

8.1 Testing hypothesis for two population means
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<Answer  of Ex 8.1.3>

8.1 Testing hypothesis for two population means
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Thank you


