
Lesson 037  
Testing Two Proportions
Friday, December 1



Two Sample Tests of Proportions
•What if we have two samples of data from 

independent binomial distributions?


•We take 


•We take 


•We assume that 


•We are interested in .

X ∼ Bin(n, p1)
Y ∼ Bin(n, p2)

X ⊥ Y
p1 − p2



Estimation of Differences in Proportions

•The estimator  is unbiased for 
.


•The variance of  will be


̂p 1 − ̂p 2
p1 − p2

̂p 1 − ̂p 2

var( ̂p 1 − ̂p 2) =
p1(1 − p1)

n
+

p2(1 − p2)
m

.



Sampling Distribution for Proportions
•As long as the normal approximation applies 

for both  and , we can use a normal 
approximation for the differences in 
proportions.


•Suppose that we wish to test  
versus .

X Y

H0 : p1 = p2
H1 : p1 ≠ p2



Estimation of Differences in Proportions
•Under the null hypothesis, we can estimate a shared 

variance term.





•Then, we can construct the usual test statistic.


var( ̂p 1 − ̂p 2) = p(1 − p)[ 1
n

+
1
m ] .

̂p 1 − ̂p 2

p(1 − p)[n−1 + m−1]
·∼ N(0,1) .



Tests of Specific Differences

• If we wish to test , for some 
, this procedure does not work.


•There is not a shared variance.

•Some statisticians will use the estimated 

variance and appeal to the CLT, as we have for 
other situations.

H0 : p1 − p2 = δ0
δ0 ≠ 0



Tests of Specific Differences
• In order to test the null hypothesis 

 versus  
we can use:


.

H0 : p1 − p2 = δ0 H1 : p1 − p2 ≠ δ0

̂p 1 − ̂p 2 − δ0

̂p 1(1 − ̂p 1)/n + ̂p 2(1 − ̂p 2)/m
·∼ N(0,1)


























