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8.3 Testing hypothesis for two population proportions

▪ Examples of comparing the two population proportions.

- Is there a gender gap in the approval rating for a particular candidate in 
this year's presidential election?

- A factory has two machines that make products. Do the two machines 
have different defect rates?
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▪ Hypothesis for two population proportions:

1) 𝑯𝟎 ∶ 𝒑𝟏 = 𝒑𝟐 2) 𝑯𝟎 ∶ 𝒑𝟏 = 𝒑𝟐 3) 𝑯𝟎 ∶ 𝒑𝟏 = 𝒑𝟐
𝑯𝟏 ∶ 𝒑𝟏 > 𝒑𝟐 𝑯𝟏 ∶ 𝒑𝟏 < 𝒑𝟐 𝑯𝟏 ∶ 𝒑𝟏 ≠ 𝒑𝟐

▪ Estimator of difference in population means 𝒑𝟏 - 𝒑𝟐

⇨ difference in sample means ෝ𝒑𝟏 - ෝ𝒑𝟐

8.3 Testing hypothesis for two population proportions
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▪ Sampling distribution of ෝ𝒑𝟏 - ෝ𝒑𝟐 , if samples are large

ෝ𝒑𝟏 - ෝ𝒑𝟐 ≈ 𝑵(𝒑𝟏 - 𝒑𝟐 , 
𝒑𝟏(𝟏−𝒑𝟏)

𝒏𝟏
+

𝒑𝟐(𝟏−𝒑𝟐)

𝒏𝟐
)

▪ Test Statistic if 𝑯𝟎 ∶ 𝒑𝟏 = 𝒑𝟐 is true

ෝ𝒑𝟏 − ෝ𝒑𝟐
ഥ𝒑 (𝟏−ഥ𝒑)

𝒏𝟏
+
ഥ𝒑(𝟏−ഥ𝒑)

𝒏𝟐

≈ 𝑵(𝟎, 𝟏)

where ഥ𝒑 = 
𝒏𝟏 ෝ𝒑𝟏+ 𝒏𝟐 ෝ𝒑𝟐

𝒏𝟏 + 𝒏𝟐
is weighted average of sample proportions
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8.3 Testing hypothesis for two population proportions

[Example 8.3.1] In this year's presidential election, 54 out of 225 samples 
from male population supported the candidate A and 52 out of 175 samples 
from female population supported the candidate A where samples are 
independent. 

• Test whether there is a difference in male and female approval ratings at a 
5% significant level. 

▪ Check the results using 『eStatU』
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<Answer of Ex 8.3.1> 

8.3 Testing hypothesis for two population proportions
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<Answer  of Ex 8.3.1>
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Thank you


