
Chapter 7

Lecture 2

Section: 7.2

Percentage-Probability-Proportion
Although this section focuses on the population proportion p, the 

procedures discussed here can also be applied to probabilities or 

percentages, but percentages must be converted to proportions by

dropping the percent sign and dividing by 100.  

What this means is that: Percentages ↔ Probabilities ↔ Proportions.

The reason why we want to construct Confidence Intervals for 

proportions is that they are widely used in the media and we tend 

to be more interested with results in the form of percentages 

rather then averages or standard deviations.

-Notation-

p = population proportion

sample proportion of x successes in a sample of size n

sample proportion of failures in a sample of size npq
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The sample proportion      is the best point estimate of the population 

proportion p.
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We first need to make some assumptions:

1. The sample is a simple random sample.

2. The conditions for the binomial distribution are satisfied. 

a.  There is a fixed number of trials   

b.  Trials are independent

c.  Two categories of outcomes  

d.  Probabilities remain constant for each trial.

3. The normal distribution can be used to approximate the 

distribution of sample proportions because np ≥ 5 and nq ≥ 5 are 

both satisfied. 

Because p and q are unknown, we use the sample proportion to 

estimate their values. If the value for     and     are unknown or 

they can not be computed, it is safe to assume that they are both 

0.50 = 50% = 50/100. 

q̂

The formulas for the confidence intervals are:

Example 1. An employment counselor found that in a sample of 

300 unemployed workers, 60% were not interested in returning to 

work.  Find the 90% confidence interval of the true proportion of 

workers who do not wish to return to work.

( )

. of in terms be always  will valuescritical  thes,proportion

for  intervals confidence ngconstructi When :NOTE*

ˆ,ˆ 

ˆ 

ˆˆ
  whereˆˆ

2

z

EpEpor

Epor

n

qp
ZEEppEp

+−

±

=+<<− α



1. 9.01  ,180ˆ  ,6.0ˆ  ,300 =−=⋅=== αpnxpn

Z = zµ = 0

0.05

645.1
2

−=αz

0.05

0.90

645.1
2

=αz

047.0
300

)4.0)(6.0(
645.1 ==E

647.0553.0

047.06.0047.06.0

ˆˆ

<<

+<<−

+<<−

p

p

EppEp

We are 90% confident that true population proportion of unemployed 

workers who are not interested in returning to work is between 0.553 and 

0.647. (You can also use 55.3% and 64.7%) 

2. A survey found that out of 500 workers, 340 said they were 

interrupted three or more times an hour by phone messages, faxes, 

etc.  Find the 97% confidence interval of the population proportion 

of workers who are interrupted three or more times per hour.

3. In a study of the Clark method of gender selection, 40 couples tried 

to have baby girls.  Among the 40 babies, 62.5% were girls.  

Construct a 98% confidence interval estimate for the proportion of 

girls from all couples who try to have baby girls with the Clark

method.  Can we conclude that the Clark method is effective?



Determining Sample Size Required to Estimate p.

When we plan to collect a simple random sample of data that 

will be used to estimate a population proportion, how many 

sample values must we obtain?  

Always remember that there must be statistical legitimacy.
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5. The ways that we communicate have been dramatically affected by the 

use of answering machines, fax machines, voice mail, e-mail etc…

Suppose a sociologist wants to determine the current percentage of 

students who use text messaging as their primary form of 

communication. How many students must be surveyed in order to be

99% confident that the sample percentage is in error by no more than two 

percentage points?  
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6.  A tattoo magazine wants to survey young adults, 18-24 who have at 

least one tattoo. The magazine wants to be 95% confident that the true 

proportion of young adults who have at least one tattoo is no more than 

5% of the true proportion.  The magazine has some idea by using past 

research. They will use a sample proportion of 30%.  How many young 

adults, 18-24 must the magazine survey?

7. Suppose you want to reduce the margin of error for estimating the 

population proportion from 0.19 to 0.10.  Assuming that the sample 

proportion is 0.36 and the confidence level is 94%, determine the 

sample size needed.


