Statistics Solutions: Confidence Intervals

Preface

This is a selection of solutions from various projects that ask for Confidence intervals.  It contains solutions for 3 separate situations: 
1) Confidence Interval for the mean (Sigma known)

2) Confidence interval for the mean (Sigma Unknown)

3) Confidence interval for proportion.

Confidence interval for mean (Sigma “population standard deviation” Known)

All problems in this section will use the formula below and are under the assumption that the population standard deviation is known:
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And below are common values of “z”

	Confidence Level
	z

	90%
	1.645

	95%
	1.96

	99%
	2.576


Example 1)

The average life of light bulbs produced by SABA Electric Co. is believed to be normally distributed with the mean service life of 950 hours and a standard deviation of 100 hours.  A random sample of 100 bulbs is tested and it has a mean life of 930 hours. Calculate the 99% confidence interval for mean lightbulb life

Solution:
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Example 2)
 A sample of 80 school children enrolled at SABA school was asked the distance they travel to school.  The sample mean and population standard deviation are found to be 8 km and 2.25 km, respectively.  Calculate the 95% confidence interval for the population mean distance traveled to school.

Example3) 
A simple random sample is drawn from a population whose population standard deviation is known to be 6.7.  The sample mean is 48.9.  Answer the following
a) Compute the 95% CI if the sample size is 30 (n=30)

b) Compute the 95% CI if the sample size is 50 (n=50)

c) How does increasing sample size affect the Confidence Interval?

Confidence interval for mean (Sigma “population standard deviation” Known)
All problems in this section will use the formula below and are under the assumption that the population standard deviation is unknown:



[image: image3.wmf]*

df

s

xt

n

±


NOTE: The methods here are very similar to above; however we now need to use the t-distribution instead of the standard normal.  To figure out this you can look at the t-distribution tables in the back of most books, or use excel (or other computing packages).  We need to calculate the degrees of freedom (df) which is very simple:
df=n-1

Example: The “t” value associated with a 95% Confidence interval with 10 df using EXCEL is:

=TINV(0.05,10)
=2.228

Example 4) 
Safe Lumber Company hires an independent contractor to monitor the groundwater within a one mile radius of its factory to ensure that no toxic levels of arsenic are being released.  The contractor takes a sample of groundwater from selected sites within the one mile radius.  Suppose that data from 25 sites had arsenic levels averaging 75 ppb with a sample standard deviation of 30 ppb.  Construct a 95% confidence interval for the arsenic level.

Example 5)
A sample of 17 AA batteries was sampled in toys and information about the life of the battery was recorded.  The mean life (hours) was 3.58 hours with a sample standard deviation of 1.85.  Compute the 99% Confidence interval for mean battery life

Confidence interval for Proportion
All problems in this section will use the formula below:
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And common z-values are:

	Confidence Level
	z

	90%
	1.645

	95%
	1.96

	99%
	2.576


Example 6) 

Borrowers Bank classifies credit cardholders as “prime” whenever they pay interest charges for at least 6 of the last 12 billing cycles.  The table below cross classifies 2080 cardholders according to whether they are 1) prime or not, and 2) below age 30 or not

	
	Below 30
	30 and Over

	Prime
	475
	510

	Not Prime
	376
	719


a)
Construct a 95% confidence interval for the percentage of Prime cardholders among those who are less than 30 years old.

b)
Construct a 95% confidence interval for the percentage of Prime cardholders among those who are 30 years or older.
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