Confidence Intervals Part II
Some review from Part I:
CI #1: Confidence Intervals for Proportion (1-proportion z-interval)
The general formula is:
𝑝 ± 𝑧∗ ∗

𝑝(𝑞)
𝑛

Where:
•

Point estimate or statistic = 𝑝

•

Margin of Error (ME) = 𝑧 ∗ ∗

•

Standard Error (SE) =

•

Critical Value = z
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!

! !!!
!
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The conditions that need to be met are:
1. The sample is a SRS (Simple Random Sample).
2. The sample is < 10% of the population.
3. The sampling distribution of the sample proportion is approximately normal.
np≥ 10 and nq≥ 10.
Let’s do an example.
The owner of a popular chain of restaurants wishes to know if completed dishes are being
delivered to the customer’s table within one minute of being completed by the chef. A random
sample of 75 completed dishes found that 60 were delivered within one minute of completion.
Find the 95% confidence interval for the true population proportion.
Step 1: Identify the population of interest and define the parameter of interest being estimated.

Step 2: Identify the appropriate CI by name or formula.

Step 3: Verify any conditions (assumptions) that need to be met for CI.

Step 4: Calculate the CI.

Step 5: Interpret the CI in the context of the situation.

CI #2: Confidence Interval for Means with 𝜎 known (z-interval).
The general formula is:
𝑥 ± 𝑧∗ ∗

𝜎
𝑛

where:
•
•

Point estimate or statistic = 𝑥
!
Margin of Error (ME) = 𝑧 ∗ ∗ !

•

Standard Error (SE) =

•

Critical Value = z*

!

!

The conditions that must be met are:
1. The sample is a SRS.
2. The population is normal or n≥ 30
3. The population standard deviation is known.
Example:
An asbestos removal company places great importance on the safety of their employees. The
protective suits that the employees wear are designed to keep asbestos particles off the
employee’s body. The owner is interested in knowing the average amount of asbestos particles
left on the employee’s skin after a days work. A random sample of 100 employees had skin tests
after removing their protective suit. The average number of particles found was .481 particles per
square centimeter. Assuming the population standard deviation is 0.35 particles per square
centimeter, calculate a 95% CI for the number of particles left on the employee’s skin.

Step 1: Identify the population of interest and define the parameter of interest being estimated.

Step 2: Identify the appropriate CI by name or formula.

Step 3: Verify any conditions (assumptions) that need to be met for CI.

Step 4: Calculate the CI.

Step 5: Interpret the CI in the context of the situation.

CI #3: Confidence Interval for Means with 𝜎 unknown (t-interval).
The general formula is:
𝑥 ± 𝑡∗ ∗
where:
• Point estimate or statistic = 𝑥
!
• Margin of Error (ME) = 𝑡 ∗ ∗ !
!

•

Standard Error (SE) =

•
•

Critical Value = t*
Degrees of Freedom (df)= n-1

!

𝑠
𝑛

The conditions that must be met are:
1. The sample is a SRS.
2. Using a value of s to estimate the population standard deviation.
3. Population distribution is given as normal OR n > 30 OR 15 < n < 30 with normal probability
plot showing little skewness and no extreme outliers OR n < 15 with npp showing no
outliers and no skewness. In general, a boxplot is the easiest way graphically to show
possible normality.
Example:
A biology student at a major university is writing a report about bird watchers. She has developed
a test that will score the abilities of a bird watcher to identify common birds. She collects data
from a random sample of people that classify themselves as bird watchers (data below). Find a
90% CI for the mean score of the population of bird watchers.
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Step 1: Identify the population of interest and define the parameter of interest being estimated.

Step 2: Identify the appropriate CI by name or formula.

Step 3: Verify any conditions (assumptions) that need to be met for CI.

Step 4: Calculate the CI.

Step 5: Interpret the CI in the context of the situation.

Homework:
Free Response (show all steps):
1.
A random survey finds that 587 out of 675 adults claim never to take naps during the day.
Calculate a 95% CI of the proportion of adults who never take naps.

2.

Mrs. Harrison keeps a record of the gas mileage for her car each time she fills up. Five
recent visits yielded the following results (in mpg):
20.35
21.26
19.58
18.76
20.56
Find the 90% CI for the true mean gas mileage of her car.

4.

5.

A 2009 Harris poll found that 33% of 2,681 Americans surveyed said they were very happy.
Find a 95% CI for the percent of Americans who are very happy.

From a population with standard deviation 25, a sample of size 100 is drawn. The mean of
this sample is 235. Find the 99% confidence interval of the mean of the population.

