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Statistics Chapter 6

6.1 Condidence intervals for the MEAN (when      is known)
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Chapter 6: Confidence Intervals

Lesson 6-1: CIs for the Mean - LARGE 
SAMPLES

***This section is all about when n is AT LEAST 30.****

We have been using as an approximation for the true 
population mean  .  How accurate is this? How CONFIDENT are 
we that we are close to the true mean?

This is what a confidence interval tells us: "We are 95% (90%, 
99%, whatever) confident that the true mean is between a and 
b."

x

x

Pay Attention to 
this! Save 
yourself lots of 
time looking it up 
constantly!!!!!!!

Otherwise, you have to do 
this every time:

The difference between a point estimate (like ) and the 
true parameter value (for instance ) is the SAMPLING 
ERROR. The margin of error is how much "wiggle room" we 
have to allow for.

x

EXAMPLE 2: Finding the Margin of Error

Solution:
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Lesson 6-1 (continued)
Using the point estimate    and the margin of error E, we can 
make a CONFIDENCE INTERVAL for the true mean   as 
follows:  

x

x

Our final answer can be written as: (fill in the blanks)

"We are ____% confident that the true mean is between _____ 
and ______."

The general process - ONLY IF N > 30!!!

6.  Write the interpretation sentence

x

"We are ____% confident that the average number of hours 
worked is between _____ and ______."

EXAMPLE 4: Constructing a Confidence Interval

A college admissions director wishes to estimate the mean age of 
all students currently enrolled. In a random sample of 20 students, 
the mean age is found to be 22.9 years. From past studies, the 
standard deviation is known to be 1.5 years, and the population is 
normally distributed. Construct a 90% confidence interval of the 
students' mean age.

Solution:

"We are ____% confident that the average age of students is 
between _____ and ______."

Example 5
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Lesson 6-1 (continued) - Sample Size
As the level of confidence decreases, the interval gets wider.

As the interval widens, the precision of the estimate decreases.

We can fix this by increasing the sample size. 

To find the sample size needed to reach the desired level of 
confidence:

EXAMPLE 6: Determining the minimum sample size

pg 317: 5-21 odd, 24, 25, 26,29 
32, 37, 39, 47, 50
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Chapter 6: Confidence Intervals

Lesson 6-2: CIs for the Mean - SMALL 
SAMPLES

We used the normal distribution last section, since we had at 
least 30 samples. 

Sometimes it isn't practical to get 30 or more samples 

- rare diseases' treatments

- limited pool to draw from (maybe there are only 15 schools 
willing to admit they teach underwater basket weaving)

***When n is less than 30, we have to use the t-distribution***

The t-distribution:

Using a t-table: 

Notation: tdf, c

For example: 

The circled value corresponds to t14, 0.95

Example 1: Finding critical values of t

Find the t-value for a 95% confidence level when the sample 
size is 15.

Solution:
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Lesson 6-2 (continued)

Example 2: Constructing a Confidence Interval (Small sample)

You randomly select 16 coffee shops and measure the 
temperature of the coffee sold at each. The sample mean 
temperature is 162.0 F with a sample standard deviation os 
10.0 F. Find the 95% confidence interval for the mean 
temperature. Assume the temperatures are normally 
distributed.

Solution:

Constructing a confidence interval for samples under 30

"We are ____% confident that the average coffee temperature 
is between _____ and ______."

"We are ____% confident that the population mean number of 
days the car model sits on the dealership's lot is between 
_____ and ______."
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Lesson 6-2 (continued) - Normal or t?

Example 4: Normal, t, or neither?

You randomly select 25 newly constructed houses. The sample 
mean construction cost is $181,000 and the population 
standard deviation is $28,000. Assuming construction costs 
are normally distributed, should you use the normal 
distribution, the t-distribution, or neither to construct a 95% 
CI for the mean construction cost?

Solution:

You randomly select 18 male athletes and measure the resting 
heart rate of each. The sample mean heart rate is 64 beats 
per minute with a sample standard deviation of 2.5 beats per 
minute. Assuming the heart rates are normally distributed, 
should you use the normal, t, or neither to construct a 90% CI 
for the mean heart rate?

Solution:

pg 330: 5, 6, 9, 13, 17, 21, 26 or 
27, 30
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Chapter 6: Confidence Intervals

Lesson 6-3: CIs for Population Proportion 
Population proportion p  - tells us how many successes out of a 
fixed number of experiments

example: proportion of students at CHS that go to college

or, proportion of adults 18-25 who are Team Edward

Estimated using the sample proportion     pronounced "p hat" 

Just like always, this true population parameter can be estimated, 
with a margin of error E - so we can make a confidence interval 
for the TRUE population proportion p using our error and p-hat 

The general process is very similar to previous CI construction 
- note that just like always with binomial, we need np and nq 
larger than 5

"We are ____% confident that the proportion of US teens who 
own smart phones  is between _____ and ______."
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Lesson 6-3 (continued) - Population 
proportion Confidence Intervals
Example 3: Constructing Confidence Intervals for p.

The graph shown  is from a survey of 498 U.S. adults. Construct a 
99% CI for the proportion of adults who think that teenagers are 
the more dangerous drivers.

Solution:

As before, sometimes we want more precision with having to 
decrease our level of confidence - solution is still the same!

INCREASE SAMPLE SIZE!!!

Example 4: Determining minimum sample size when using p-hat

You are running a political campaign and wish to estimate, with 
95% confidence, the proportion of registered voters who will 
vote for your candidate. Your estimate must be accurate within 
3% of the true population. Find the minimum sample size needed 
if 1) no preliminary estimate is available  and 2) a preliminary 
estimate gives p-hat=0.31. Compare the results.

Solution:

NOTE!!!

"We are ____% confident that the proportion who think teens 
are more dangerous is between _____ and ______."

pg. 325 
4,5,7,8,11,13,
17,18,23
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Chapter 6: Confidence Intervals

Lesson 6-4: CIs for Variation & Standard 
Deviation
At times, we want to control the amount something varies

ex: manufacturing auto parts to within certain tolerances so they 
are all very similar

We have been using s as an approximation for    - now we need a 
confidence interval for s to give us a range for the standard 
deviation (or,      for   when we talk about variance).

*** When we talk about CIs for standard deviation or 
variance, we are using the chi-squared distribution ***

Finding chi-squared values requires 
two areas  and 

Example 1: Finding chi-squared values

Find the critical values      and       for a 95% confidence interval 
when the sample size is 20.

Solution:
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Lesson 6-4: CIs for Variation & Standard 
Deviation
To find a confidence interval for the population standard 
deviation and variance:

Note that the LEFT is using  and the RIGHT is 
using  

Example 2: Constructing a CI for Variance and Standard deviation

You randomly select and weigh 30 samples of an allergy medicine. 
The sample standard deviation is 1.20 milligrams. Assuming the 
weights are normally distributed, construct 99% confidence 
intervals for the population variance and standard deviation.

Solution:

"We are ____% confident that the variance in weight is 
between _____ and ______, and that the standard deviation in 
weight is between _____ and _____."

Example 3: Constructing a CI for Variance and Standard deviation

The waiting time (in minutes) of a random sample of 22 people at 
a bank have a sample standard deviation of 3.6 minutes. Find a 
98% confidence interval for the population variance and standard 
deviation.

Solution:

"We are ____% confident that the variance in wait time is 
between _____ and ______, and that the standard deviation in 
wait time is between _____ and _____."

pg. 334 
3,4,7,9,10,15,19,21



Chapter 6 Larson & Farber 6th Ed.notebook

13

March 21, 2017



Chapter 6 Larson & Farber 6th Ed.notebook

14

March 21, 2017


	Page 1: Mar 15-11:25 AM
	Page 2: Mar 15-11:25 AM
	Page 3: Mar 19-2:43 PM
	Page 4: Mar 19-3:17 PM
	Page 5: Mar 19-3:38 PM
	Page 6: Mar 19-3:47 PM
	Page 7: Mar 20-10:41 AM
	Page 8: Mar 20-11:20 AM
	Page 9: Mar 25-4:52 PM
	Page 10: Mar 25-5:08 PM
	Page 11: Mar 26-2:24 PM
	Page 12: Mar 26-3:19 PM
	Page 13: Mar 26-3:30 PM
	Page 14: Apr 10-9:24 AM

