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6.2 Difference of Two Proportions  
1. A 30-year study was conducted with nearly 90,000 female participants. During a 5-year screening period,  

    each woman was randomized to one of two groups: in the first group, women received regular mammograms  

    to screen for breast cancer, and in the second group, women received regular non-mammogram breast cancer  

    exams. We’ll consider death resulting from breast cancer over the full 30-year period and the results are in  

    the figure. 

    (a) What is the death rate in the treatment group? !! ≈							= 

    (b) What is the death rate in the control group? !" ≈							= 

    (c) Can we model the difference in sample proportions !! − !" using the normal distribution? 

2. Conditions for the Sampling Distribution of !̂# − !̂$ to be Normal. 

    The difference !̂# − !̂$ can be modeled using a normal distribution when  

    • Independence, extended. __________________________________________________________________ 

      _______________________________________________________________________________________ 

      _______________________________________________________________________________________ 

   • Success-failure condition. __________________________________________________________________ 

     _______________________________________________________________________________________ 

'( = )(												)$ + (														)$ = -
														

																						
							 + 																														  

    _______________________________________________________________________________________ 

3. Check whether we can model the difference in sample proportions using the normal distribution in 1.(c)? 

    ________________________________________________________________________________________ 

    ________________________________________________________________________________________ 

    ________________________________________________________________________________________ 

    ________________________________________________________________________________________ 

4. Confidence Intervals for !# − !$. 

point estimate ±	/⋆ × '(    ⟹ 																										±2																									
										 +

																										
							  

5. Create and interpret a 95% confidence interval of the difference for the death rates in the breast cancer study. 

    ______________________________________________________________________________________ 

    ______________________________________________________________________________________ 
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			 +
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			 +
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						 = 

   _______________________________________________________________________________________ 
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6. Set up hypotheses to test whether there was a difference in breast cancer deaths in the mammogram and   

    control groups 

    3': ___________________________________________________________________________________ 

    3(: ___________________________________________________________________________________ 

    In this case, ________________________________________ 

7. Based on the Confidence interval in 5., can we reject the null hypothesis?      

   

8. Definition of Pooled Proportion !̂)**+,-. 

!̂)**+,- =
	

																																																																																																				
																																																													  

    In CPR case, we have  !̂!""#$% =
																																																																																																										

				 = 

    This proportion is an __________ of the survival rate across the entire study, and it’s our ________________ 

    of the proportions !! and !" if _________________________________________________ 

9. Is it reasonable to model the difference in proportions using a normal distribution with !̂)**+,- in this study? 

    ______________________________________________________________________________________ 

    ______________________________________________________________________________________   

!̂)**+,- × 4! =                                                     (1 − !̂)**+,-) × 4! =																																															       
!̂)**+,- × 4" =                                                      (1 − !̂)**+,-) × 4" =																																															 

     ______________________________________________________________________________________ 

10. Testing Hypotheses for !! − !" Using Significance Level.  

      Assume we choose significance level ________________________. 

      First, we calculate SE by !̂)**+,-: (why?) 

'( = 2).!""#$%/#0).!""#$%1
2&
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= 2																																																				
							 +

																																																													
			 =																							                  

      Second, we use the _______________________________ and ___________________________________,  

      calculate a p-value for the hypothesis test and write a conclusion: 

6 = 																																	
																																											 =

	
																										
																								 =																																				 

      _____________________________________________________________________________________ 

      In conclusion, _________________________________________ 

      _____________________________________________________ 

      _____________________________________________________ 

      _____________________________________________________________________________________ 
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