Let us consider the scenario below, and help ourselves understand Confidence Intervals
 
The owner of a Gas Station, Bob, would like to estimate the mean number of gallons of gasoline sold to his customers. Assume the number of gallons sold follows the normal distribution with a population standard deviation of 2.30 gallons. From his records, he selects a random sample of 60 sales and finds the mean number of gallons sold is 8.60.
 
a. What is the point estimate of the population mean?
b. Develop a 99% confidence interval for the population mean.
 
 
Solution:
 
(a) Recall that we are using the sample mean as the point estimate to construct an interval where we are likely to find the population
 
mean. So, in this example, the point estimate is the sample Mean, , and is equal to 8.60
 
(b) To construct the confidence interval, you always have to be able to write out the formula:
 

 
 
To obtain the borderline z-values for 99% confidence interval, you divide 99% into two-halves, which is 49.5% (equal to an area of 0.495 under the normal distribution curve).
 
You have to go to Appendix B.3 of the textbook to look for the corresponding z-value for the area from the center all the way to 0.495, which will be equal to about 2.575.
 
So, now that we know the z-value, we can go ahead and substitute that into the above formula, and find the margin of error, then construct the interval.
 
 

 
So, you subtract 0.76 (the margin of error) from 8.60 for the lower limit of the confidence interval, and add 0.76 to 8.60 for the upper limit of the confidence interval.
 
So, the population mean, μ, lies between 7.84 and 9.36 gallons.
 
 
Did you understand the solution? Do you have any comments? 
 
What will a 95% confidence interval for the same data be? Test your skills.
 
Is the 95% confidence interval wider, or narrower than the 99% confidence interval?
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