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Inference
for Comparing 
Two
Proportions

https://bloody-disgusting.com/editorials/3422854/slashing-back-revive-slasher-genre/

▶ Lab Assignment 7 is due Thursday just before your lab section time.

▶ Problem Set 5 due Wednesday 3/27 

Coming up…

What’s new in Unit 5?
45 secs.

What’s new in Unit 5?
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Would we use the same analysis for the 
following research questions?
• “Is there an association between voting in 2018

and gender?”
• “Is there an association between political affiliation

and gender?”
Sample Data (Registered Voters)

“Is there an association between voting in 2018
and gender?” Categorical response 

variable with 2 levels
Categorical explanatory 
variable with 2 levels

Comparing 2 
Proportions 
Hypothesis Test
*provided necessary 
conditions are met 

𝐻𝑜: 𝑝௠௔௟௘ − 𝑝௙௘௠௔௟௘ = 0

𝐻𝑎: 𝑝௠௔௟௘ − 𝑝௙௘௠௔௟௘ ≠ 0

No association

Association
𝑝௠௔௟௘ = 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑙 𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑈𝑆 𝑚𝑎𝑙𝑒𝑠 𝑡ℎ𝑎𝑡 𝑣𝑜𝑡𝑒𝑑 𝑖𝑛 2018 
𝑝௙௘௠௔௟௘ = 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑙 𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑈𝑆 𝑓𝑒𝑚𝑎𝑙𝑒𝑠 𝑡ℎ𝑎𝑡 𝑣𝑜𝑡𝑒𝑑 𝑖𝑛 2018 

“Is there an association between political affiliation 
and gender?” Categorical response 

variable with >2 levels
Categorical explanatory 
variable with 2 levels

Chi-Squared 
Independence 
Test
*provided necessary 
conditions are met 

𝐻𝑜: 𝑝𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙 𝑎𝑓𝑓𝑖𝑙𝑖𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑔𝑒𝑛𝑑𝑒𝑟 𝑎𝑟𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 (𝑛𝑜𝑡 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑)
𝐻𝑎: 𝑝𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙 𝑎𝑓𝑓𝑖𝑙𝑖𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑔𝑒𝑛𝑑𝑒𝑟 𝑎𝑟𝑒 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 (𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑)

Would we use the same analysis for the following 
research questions?
• “Are the proportions of men and women currently registered to 

vote equal?”
• “Are the proportions of republicans, democrats, and 

independents currently registered to vote equal?”
Sample Data (Registered Voters)
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“Are the proportions of men and women 
currently registered to vote equal?”

Categorical variable 
with 2 levels

Single
Proportion 
Hypothesis Test
*provided necessary 
conditions are met 

𝐻𝑜: 𝑝 = 0.5
𝐻𝑎: 𝑝 ≠ 0.5

p= 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑙 𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑈𝑆 𝑐𝑖𝑡𝑖𝑧𝑒𝑛𝑠 𝑡ℎ𝑎𝑡 𝑎𝑟𝑒 𝑚𝑎𝑙𝑒 

“Are the proportions of republicans, democrats, 
and independents currently registered to vote 
equal?”

Chi-Squared 
Goodness of Fit Test
*provided necessary conditions are 
met 

𝐻𝑜: 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑣𝑜𝑡𝑒𝑟 𝑑𝑎𝑡𝑎 𝑓𝑜𝑙𝑙𝑜𝑤𝑠 𝑡ℎ𝑖𝑠 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛
𝐻𝑎: 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟𝑒𝑑 𝑣𝑜𝑡𝑒𝑟 𝑑𝑎𝑡𝑎 𝑑𝑜𝑒𝑠𝑛ᇱ𝑡 𝑓𝑜𝑙𝑙𝑜𝑤 𝑡ℎ𝑖𝑠 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛

Categorical variable 
with >2 levels

If 𝑿~𝑩𝒊𝒏(𝒏, 𝒑) and when certain conditions are met…

𝑋~𝑁 𝑚𝑒𝑎𝑛 = 𝑛𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣. = 𝑛𝑝 1 − 𝑝
 

When other certain conditions are met…

𝑥̅~𝑁(𝑚𝑒𝑎𝑛 = 𝜇, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎

𝑛  )

When other certain conditions are met…

𝑥̅ଵ − 𝑥̅ଶ~𝑁(𝑚𝑒𝑎𝑛 = 𝜇ଵ − 𝜇ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎ଵ

ଶ

𝑛ଵ
+

𝜎ଶ
ଶ

𝑛ଶ

 

)

When other certain conditions are met…

𝑝̂~𝑁(𝑚𝑒𝑎𝑛 = 𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝑝(1 − 𝑝)

𝑛

 

)

When other certain conditions are met…

𝑝̂ଵ − 𝑝̂ଶ~𝑁(𝑚𝑒𝑎𝑛 = 𝑝ଵ − 𝑝ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝑝ଵ 1 − 𝑝ଵ

𝑛ଵ
+

𝑝ଶ 1 − 𝑝ଶ

𝑛ଶ

 

)

Figuring out when an 
“observation” follows a normal 
distribution when you’re not 
explicitly told.

If 𝑿~𝑩𝒊𝒏(𝒏, 𝒑) and when certain conditions are met…

𝑋~𝑵 𝑚𝑒𝑎𝑛 = 𝑛𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣. = 𝑛𝑝 1 − 𝑝
 

When other certain conditions are met…

𝑥̅~𝑵(𝑚𝑒𝑎𝑛 = 𝜇, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎

𝑛  )

When other certain conditions are met…

𝑥̅ଵ − 𝑥̅ଶ~𝑵(𝑚𝑒𝑎𝑛 = 𝜇ଵ − 𝜇ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎ଵ

ଶ

𝑛ଵ
+

𝜎ଶ
ଶ

𝑛ଶ

 

)

When other certain conditions are met…

𝑝̂~𝑵(𝑚𝑒𝑎𝑛 = 𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝑝(1 − 𝑝)

𝑛

 

)

When other certain conditions are met…

𝑝̂ଵ − 𝑝̂ଶ~𝑵(𝑚𝑒𝑎𝑛 = 𝑝ଵ − 𝑝ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝑝ଵ 1 − 𝑝ଵ

𝑛ଵ
+

𝑝ଶ 1 − 𝑝ଶ

𝑛ଶ

 

)

What are these conditions for 
each type of “observation”?
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If 𝑿~𝑩𝒊𝒏(𝒏, 𝒑) and when certain conditions are met…

𝑋~𝑁 𝑚𝑒𝑎𝑛 = 𝑛𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣. = 𝑛𝑝 1 − 𝑝
 

When other certain conditions are met…

𝑥̅~𝑁(𝑚𝑒𝑎𝑛 = 𝜇, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎

𝑛  )

When other certain conditions are met…

𝑥̅ଵ − 𝑥̅ଶ~𝑁(𝑚𝑒𝑎𝑛 = 𝜇ଵ − 𝜇ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝜎ଵ

ଶ

𝑛ଵ
+

𝜎ଶ
ଶ

𝑛ଶ

 

)

When other certain conditions are met…

𝑝̂~𝑁(𝑚𝑒𝑎𝑛 = 𝑝, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝑝(1 − 𝑝)

𝑛

 

)

When other certain conditions are met…

𝑝̂ଵ − 𝑝̂ଶ~𝑁(𝑚𝑒𝑎𝑛 = 𝑝ଵ − 𝑝ଶ, 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣./𝑒𝑟𝑟𝑜𝑟 =
𝑝ଵ 1 − 𝑝ଵ

𝑛ଵ
+

𝑝ଶ 1 − 𝑝ଶ

𝑛ଶ

 

)

Why is this important?

For instance…

𝑃 𝑝̂ < 𝑜𝑏𝑠 = 𝑃(𝑍 <
௢௕௦ି௠௘௔௡

௦௧௔௡ௗ.ௗ௘௩
)=probability

Use z-tables


