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 21.  TECHNOLOGY 
 CORNER

The TI-89 can be used to construct a confidence interval for p1 − p2. We’ll demonstrate using the previ-ous example. 
Of n1 = 799 teens surveyed, X = 639 said they used social-networking sites. Of n2 = 2253 adults surveyed, X = 1555 
said they engaged in social networking. To construct a confidence interval:

CONFIDENCE INTERVAL FOR A DIFFERENCE NCE
IN PROPORTIONS
TI-Nspire instructions in Appendix B; HP Prime instructions on the book’s Web site.

ALTERNATE EXAMPLE

Presidential approval
Many news organizations conduct polls 
asking adults in the United States if  they
approve of the job the president is doing.
How did President Obama’s approval rating 
change from October 2012 to October 2013?
According to a Gallup poll of 1500 randomly
selected U.S. adults on October 2−4, 2012,
52% approved of Obama’s job performance. 
A Gallup poll of 1500 randomly selected U.S. 
adults on October 5−7, 2013, showed that 
46% approved of Obama’s job performance. 

PROBLEM:
(a) Calculate the standard error of the 
sampling distribution of the difference in 
the sample proportions (2013 − 2012). 
Interpret this value.
(b) Use the results of these polls to 
construct and interpret a 90% confidence 
interval for the change in Obama’s 
approval rating among all U.S. adults from 
October 2012 to October 2013.
(c) Based on your interval, is there 
convincing evidence that Obama’s job 
approval rating has changed? 

SOLUTION:
(a) SEp̂13−p̂12

= Å0.46(1 − 0.46)
1500

+
0.52(1 − 0.52)

1500
= 0.0182. If we were to take many random 
samples of 1500 U.S. adults in October 
2012 and October 2013, the difference in 
the sample proportions who approve of 
President Obama will typically be 0.0182 
from the true difference in proportions.
(b) STATE: We want to estimate p13 − p12

at the 90% confidence level, where  
p13 = the true proportion of  all U.S. adults 
who approved of  President Obama’s job 
performance in October 2013 and  
p12 = the true proportion of  all U.S. adults 
who approved of  President Obama’s job 
performance in October 2012.
PLAN: We should use a two-sample z 
interval for p13 − p12 if  the conditions 
are met.
• Random: The data came from 

independent random samples.
° 10%: There were more than 10(1500)

= 15,000 U.S. adults in both October 
2012 and October 2013.

• Large Counts: n13 p̂13 = 1500(0.46) 
= 690, n13(1 − p̂13) = 1500(0.54) 
= 810, n12p̂12 = 1500(0.52) = 780, 
n12(1 − p̂12) = 1500(0.48) = 720 are 
all at least 10.

DO: (0.46−0.52) ± 1.645 ×Å0.46(1 − 0.46)
1500

+
0.52(1 − 0.52)

1500
=  

−0.06 ± 0.030 = (−0.090, −0.030).

CONCLUDE: We are 90% confident that the 
interval from −0.090 to −0.030 captures the 
true change in the proportion of  U.S. adults who 
approve of  President Obama’s job performance 
from October 2012 to October 2013.
(c) Because 0 is not included in the interval, we 
have convincing evidence that President Obama’s 
approval rating has changed from October 2012 
to October 2013.

Teaching Tip

In this chapter, we do not make a distinction 
between taking two independent random samples 
and taking one random sample and separating it 
into two groups. However, in Chapter 11 this will 
become an important distinction when we study 
chi-square tests. 

TECHNOLOGY TIP

Remind students that they can watch a video 
presentation of  this technology corner  
(for the TI-83/84, TI-89, or TI-Nspire) at  
www.whfreeman.com/tps5e.
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TI-89

• In the Statistics/List Editor, press 2nd  F2  ([F7]) 
and choose 2-PropZInt.

AP® EXAM TIP  The formula for the two-sample z interval for p1−p2 often leads to calculation 
errors by students. As a result, we recommend using the calculator’s 2-PropZInt feature 
to compute the confidence interval on the AP® exam. Be sure to name the procedure (two-
proportion z interval) and to give the interval (0.076, 0.143) as part of the “Do” step.

TECHNOLOGY TIP

Warn your students not to choose the 
wrong procedure on their calculators. The 
2-SampZInt is for comparing means when 
the population standard deviations are 
known. What we want is the 2-PropZInt. 

TECHNOLOGY TIP

The values of  x1 and x2 are the numbers 
of  successes, not the proportions of  
successes. Also, they must be integers! 

AP® Exam Common Error

After using their calculator’s 2-PropZInt 
feature to correctly construct the 
interval, some students try to show 
additional work by stating a formula 
or showing numbers substituted into 
a formula. This often results in a loss 
of  credit because students use the 
wrong formula or include a wrong 
symbol in the correct formula (e.g., 
using p instead of  p̂ in the standard 
error). For two-sample procedures, we 
recommend that students use their 
calculator to do the calculations, finish 
the exam, and then double-check 
their calculations if  there is time. If
they show additional work, it must be 
consistent with the interval from the 
calculator!

✓ ANSWERS TO CYU

S: p1 = true proportion of  teens who go 
online every day and p2 = true proportion 
of  adults who go online every day.  
P: Two-sample z interval for p1 − p2. 
Random: Independent random samples. 
10%: n1 = 799 < 10% of  teens and n2 = 
2253 < 10% of  adults. Large Counts: 503, 
296, 1532, and 721 are all ≥ 10. D: 

(0.63 − 0.68) ± 1.645Å0.63(0.37)
799

+
0.68(0.32)

2253
= (−0.0824, −0.0176). 

C: We are 90% confident that the interval 
from −0.0824 to −0.0176 captures the 
true difference in the proportion of  U.S. 
adults and teens who go online every day.




