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Population Mean:   Unknown 

 

 Interval estimate of a population mean:   Unknown 

 

Confidence Interval:     ̅         
 

√ 
 

 

 When   is unknown, we use t distribution to find the margin error. 

 A t distribution depends on the degree of freedom (n – 1).  

 

 S is the sample standard deviation, which is an estimate of the population standard deviation    

 

A t distribution with more degree of freedom exhibits less variability and more closely resembles 

the standard normal distribution.  Additionally, the mean of the t distribution is zero. 
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 If the population follows a normal distribution, the confidence interval  ̅         
 

√ 
  can be 

used for any sample size.  If the population does not follow a normal distribution, this confidence 

interval will be approximate. 

 In most applications, a sample size of   30 is adequate to develop an interval estimate of a 

population mean.  However, if the population distribution is highly skewed, most statisticians would 

recommend increasing the sample size to 50 or more.  

 

Examples 

1. Scheer Industries is considering a new computer-assisted program to train maintenance 

employees to do machine repairs.  In order to fully evaluate the program, the director of 

manufacturing requested an estimate of the population mean time required for maintenance 

employees to complete the computer-assisted training.  A sample of 20 employees is selected, 

with each employee in the sample completing the training program.  Using the information 

below, find the 95% confidence interval. 
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2. Find the t value(s) for each of the following cases. 

a. Upper tail area of 0.025 with12 degrees of freedom 

b. Lower tail area of 0.05 with 50 degrees of freedom 

c. Upper tail area of 0.01 with 30 degrees of freedom 

d. Where 90% of the area falls between these two t values with 25 degrees of freedom 

e. Where 95% of the area falls between these two t values with 45 degrees of freedom 

 

 

 

 

 

 

 

 

3. The following sample data are from a normal population: 10, 8, 12, 15, 13, 11, 6, 5. 

a. What is the point estimate of the population mean? 

b. What is the point estimate of the population standard deviation? 

c. With 95% confidence, what is the margin of error for the estimation for the population 

mean? 

d. What is the 95% confidence interval for the population mean?. 
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4. A simple random sample with n = 54 provided a sample mean of 22.5 and a sample standard 

deviation of 4.4. 

a. Develop a 90% confidence interval for the population mean. 

b. Develop a 95% confidence interval for the population mean. 

c. Develop a 99% confidence interval for the population mean. 

d. What happens to the margin of error and the confidence interval as the confidence level 

increased. 

 

 

 

 

 

 

 

 

5. The mean number of hours of flying time for pilots at Continental Airlines is 49 hours per month.  

Assume that this mean was based on actual flying times for a sample of 100 Continental pilots 

and that the sample standard deviation was 8.5 hours. 

a. At 95% confidence, what is the margin of error? 

b. What is the 95% confidence interval estimate of the population mean flying time for the 

pilots? 
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Determining the Sample Size 

 Sample size for an interval estimate of a population mean: 

√   
      

 

  
 

 Where E = the desired margin of error. 

 (Notes) 

 

 

 

 

 

 

Research Application:  To find the value of  , we may employ the following strategies: 

1. Use the estimate of the population standard deviation computed from data of previous studies 

as the planning value for  .  

2. Use a pilot study to select a preliminary sample.  The sample standard deviation from the 

preliminary sample can be used as the planning value for    

3. Use judgment of a “best guess” for the value of     For example, we might begin by estimating 

the largest and smallest data values in the population.  The difference between the largest and 

smallest values provides an estimate of the range for the data.  Finally, the range divided by 4 is 

often suggested as a rough approximation of the standard deviation and thus an acceptable 

planning value for    

 

Examples 

1. How large a sample should be selected to provide a 95% confidence interval with a margin of 

error of 10?  Assume that the population standard deviation is 40. 
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2. Bride’s magazine reported that the mean cost of a wedding is $19,000.  Assume that the 

population standard deviation is $9,400.  Bride’s plans to use an annual survey to monitor the 

cost of wedding.  Use 95% confidence. 

a. What is the recommended sample size if the desired margin of error is $1,000? 

b. What is the recommended sample size if the desired margin of error is $500? 

c. What is the recommended sample size if the desired margin of error is $200? 

 

 

 

 

 

 

 

3. Smith Travel Research provided information on the one-night cost of hotel rooms throughout 

the United States.  Use $2 as the desired margin of error and $22.50 as the planning value for 

the population standard deviation to find the sample size recommended in (a), (b), and (c). 

a. A 90% confidence interval estimate of the population mean cost of hotel rooms. 

b. A 95% confidence interval estimate of the population mean cost of hotel rooms. 

c. A 99% confidence interval estimate of the population mean cost of hotel rooms. 

d. When the desired margin of error is fixed, what happens to the sample size as the 

confidence level is increased?  Would you recommend a 99% confidence level be used 

by Smith Travel Research?  Discuss. 


