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Math 140 
Introductory Statistics

Professor B. Ábrego
Lecture 13

Sections 7.3, 8.1
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Properties of The Sampling 
Distribution of The Sample Proportion

The mean       of the sampling distribution of     equals the proportion of 
successes p:

The standard deviation        of the sampling distribution of   , equals the 
standard deviation of the population divided by the square root of the 
sample size n:

As the sample size gets larger, the shape of the sampling distribution 
gets more normal and will be approximately normal if n is large 
enough.
As a guideline, if both np and n(1 – p) are at least 10, then using the 
normal distribution as an approximation for the shape of the sampling 
distribution will give reasonably accurate results.
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Example

Drivers in the Northeast and Mid-Atlantic 
states had the highest failure rate, 20%, on 
the GMAC Insurance National Driver’s Test. 
(They also were the drivers most likely to 
speed.) [Source: Insurance Journal, www.insurancejournal.com.]

Describe the shape, center, and spread of the 
sampling distribution of the proportion of 
drivers who would fail the test in a random 
sample of 60 drivers from these states. 
What are the reasonably likely proportions of 
drivers who would fail the test?
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More Examples

Calculate       with p = 0.8 and n =10, 20, 40. 

Using the Properties to Find Probabilities
About 60% of Mississippians use seat belts. Suppose 
your class conducts a survey of 40 randomly selected 
Mississippians. 

a. What is the chance that 75% or more of those 
selected wear seat belts?
b. Would it be quite unusual to find fewer than 25% of 
the Mississippians selected wear seat belts?
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Finding Probabilities 
for the Number of Successes

Same as with the sample mean, sometimes problems are stated 
in terms of the number of successes rather than the proportion 
of successes. In that case we can again use either of two 
methods. If we use the second method we need to know about 
the distribution of the sum of the successes.
If a random sample of size n is selected from a population with 
proportion of success p, then the sampling distribution satisfies:

the shape of the sampling distribution will be approximately 
normal if if both np and n(1 – p) are at least 10
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Note: To get the “sum” formulas just multiply by n
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Example

Probability of 30 or More Wearing Seat Belts
In a random sample of 40 Mississipians, what 
is the probability that 25 or more use seat 
belts?
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Exercise
The ethnicity of about 92% of the population of China 
is Han Chinese. Suppose you take a random sample 
of 1000 Chinese. [Source: CIA World Factbook.]

a. Make an accurate sketch, with a scale on the 
horizontal axis, of the sampling distribution of the 
proportion of Han Chinese in your sample. 
b. Make an accurate sketch, with a scale on the 
horizontal axis, of the sampling distribution of the 
number of Han Chinese in your sample. 
c. What is the probability of getting 90% or fewer Han 
Chinese in your sample?
d. What is the probability of getting 925 or more Han 
Chinese?
e. What numbers of Han Chinese would be rare 
events? What proportions?
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8.1 Estimating a Proportion 
with Confidence

A Pew Research Center survey reported that a 55% of singles 
ages 18-29 say that they aren’t in a committed relationship and 
are not actively looking for a romantic partner. (We’ll call these 
young singles “unattached”). The survey reported a margin of 
error of 3%. 

These results were based on telephone interviews with a 
randomly selected national sample of 1068 adults conducted in 
2006.

For results based on this sample, one can say with 95 percent 
confidence that the maximum error attributable to sampling and 
other random effects is plus or minus 3 percentage points. In 
addition to sampling error, question wording and practical 
difficulties in conducting surveys can introduce error or bias into 
the findings of public opinion polls.
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8.1 Estimating a Proportion 
with Confidence

• A Pew Research Center survey reported that a 55% of singles 
ages 18-29 say that they aren’t in a committed relationship and 
are not actively looking for a romantic partner. (We’ll call these 
young singles “unattached”). The survey reported a margin of 
error of 3%.

The Pew Research Center is disclosing that they didn’t ask all 
adults in the United States, only 1068. Even so, unless there are 
some special difficulties such as problems with the wording of 
the question, they are 95% confident that the error is less than 
3% either way in the percentages they report. That is, they are 
95% confident that if they were to ask all adults 18-29 years old 
in the United States, 55% ± 3%, or between 52% and 58%, 
would consider themselves “unattached”. How can they make 
such a statement?
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Reasonably Likely (Again)
We learned in 7.3 that if we get a sample of size n
from a population with proportion of success p, then 
the reasonably likely outcomes fall between the 
values

Recall that reasonably likely outcomes are those in 
the middle 95% of the distribution of all possible 
outcomes. The outcomes in the upper 2.5% and the 
lower 2.5% of the distribution are rare events—they 
happen, but rarely.
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Examples
Example p.468. Suppose that you will flip a fair coin 
100 times. What are the reasonably likely values of 
the sample proportion    ?  What numbers of heads 
are reasonably likely?

D1. Suppose 35% of a population think they pay too 
much for car insurance. A polling organization takes 
a random sample of 500 people in this population 
and computes the sample proportion of people who 
think that they pay too much for car insurance.

a. There is a 95% chance that     will be between what 
two values?
b. Is it reasonably likely to get 145 people in the 
sample who think they pay too much for car insurance?
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Activity 8.1b
1. Your instructor will give you 
one of the population propor-
tions whose line segments are 
missing in Display 8.1.

2. Compute the reasonably 
likely outcomes for your 
population proportion p.

3. On your copy of the chart in 
Display 8.1, draw a horizontal 
line segment showing the 
reasonably likely outcomes for 
your group’s proportion p.

4. Get the reasonably likely 
outcomes from the other 
groups in your class and 
complete the chart with the line 
segments from those values of 
p.
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Activity 8.2 Results

0.88410.61580.75
0.84200.55790.7
0.79780.50210.65
0.75180.44810.6
0.70410.39580.55
0.65490.34500.5
0.60410.29580.45
0.55180.24810.4
0.49780.20210.35
0.44200.15790.3
0.38410.11580.25

RightLeftp
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Example: Plausible Percentages
In a group of 40 adults, exactly 30 were right-eye dominant. 
Assuming this can be considered a random sample of all adults, 
is it plausible that if you tested all adults, you would find that 
50% are right-eye dominant? Is it plausible that 80% are right-
eye dominant? What percentages are plausible?


