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Chapter 3:  Sampling and Sampling Distributions 

 

Vocabulary: 

Population  =  the set of all the elements of interest in a study 

Sample  =  a subset of the population 

Parameters  =  numerical characteristics of a population such as the mean and SD. 

A Main Purpose of Statistical Inference = to develop estimates and test hypotheses about population 

parameters using information contained in a sample. 

(Notes) 

 

 

 

 

 

 

 

 

***It is important to realize that sample results provide only estimates of the values of the population 

characteristics. 

 

Simple Random Sampling 

Sampling from a Finite Population 

A simple random sample of size n from a finite population of size N is a sample selected 

such that each possible sample of size n has the same probability of being selected. 

(Limited number of population) 
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Sampling from an Infinite Population 

In some situations, the population is either infinite or so large that for practical purposes 

it must be treated as infinite.  For example, suppose that a fast-food restaurant would like to 

obtain a profile of its customers by selecting a simple random sample of customers and asking 

each customer to complete a short questionnaire.   In such situations, the ongoing process of 

customer visits to the restaurant can be viewed as coming from an infinite population. 

Conditions for Simple Random Sample (Infinite Population) 

1. Each element selected comes from the population. 

2. Each element is selected independently. 

Formula to find the number of different simple random samples:      
  

  (    ) 
 

 

Table 1:  Random Numbers 
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Examples 

1. Fortune publishes data on sales, profits, assets, stockholders’ equity, market value, and earnings per 

share for the 500 largest U.S. industrial corporations (Fortune 500, 2003).  Assume that you want to 

select a simple random sample of 10 corporations from the Fortune 500 list.  Use the last three 

digits in column 9 of Table 1, beginning with 554.  Read down the column and identify the numbers 

of the 10 corporations that would be selected. 

 

 

 

 

2. The 10 most active securities on the New York (NYSE), Nasdaq, and American (AMEX) exchanges 

with market caps greater than $500 million are as follows (The Wall Street Journal, February 21, 

2003): 

Applied Materials   Nasdaq 100 

Cisco Systems    Nextel 

Intel     Oracle 

Lucent Technologies   SPDR 

Microsoft    Sun Microsystems 

a. Assume that a random sample of five securities will be selected for an in-depth study of trading 

behavior.  Beginning with the first random digit in Table 7.1 and reading down the column, use 

the single-digit random numbers to select a simple random sample of five securities to be used 

in this study. 

b. According to the Notes and Comments information, how many different simple random samples 

of size 5 can be selected from the list of 10 securities? 
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3. Indicate whether the following populations should be considered finite or infinite. 

a. All registered voters in the state of California. 

b. All television sets that could be produced by the Allentown, Pennsylvania, plant of the TV-M 

Company. 

c. All orders that could be processed by a mail-order firm. 

d. All emergency telephone calls that could come into a local police station. 

e. All components that Fibercon, Inc., produced on the second shift on May 17. 

 

Point Estimation 

The sample mean   ̅          the point estimator of the population mean µ 

 ̅     
∑  

 
 

The sample standard deviation  s    the point estimator of the population standard deviation   

     √
∑(   ̅) 

      
 

The sample proportion  ̅        the point estimator of the population proportion p     

 ̅     
 

 
 

Examples 

1. The following data are from a simple random sample:  5   8   10   7   10   14 

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

b. What is the point estimate of the population standard deviation? 
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2. A sample of 50 fortune 500 companies (Fortune, April 14, 2003) showed 5 were based in New 

York, 6 in California, 2 in Minnesota, and 1 in Wisconsin. 

a. Develop an estimate of the proportion of Fortune 500 companies based in New York. 

b. Develop an estimate of the number of Fortune 500 companies based in Minnesota. 

c. Develop an estimate of the proportion of Fortune 500 companies that are not based in 

these 4 states. 

 

 

 

 

 

 

 

 

 

 

Introduction to Sampling Distributions 

 If we consider the process of selecting a simple random sample as an experiment, the sample 

mean  ̅ is a numerical description of the outcome of the experiment.  Thus, the sample mean   ̅  is a 

random variable.  As a result, just like other random variables,  ̅  has a mean or expected value, a 

standard deviation, and a probability distribution.  The probability distribution of  ̅  is called the 

sampling distribution of  ̅ .             

 

 

 

 

 

 


