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Chapter 7: Fundamental Sampling Distributions and Data 
Descriptions



Random Sampling 
• Definition 1: 

A population consists of the totality of the observations with which we are concerned. 
(Population=Probability Distribution) 

• Definition 2: 

A sample is a subset of a population. 

• Each observation in a population is a value of a random variable X having some probability 
distribution f(x). 

• • To eliminate bias in the sampling procedure, we select a random sample in the sense that the 
observations are made independently and at random. 

• • The random sample of size n is: 

• X1, X2, …, Xn

• It consists of n observations selected independently and randomly from the population. 

• Definition 4: 

• Any function of the random sample X1, X2, …, Xn is called a statistic. 



Central Tendency and Variability in the Sample:

• Definition: 

• If X1, X2, …, Xn represents a random sample of size n, then the sample 
mean is defined to be the statistic:

• Variability in the Sample: 

• Definition:

• If X1, X2, …, Xn represents a random sample of size n, then the sample 
variance is defined to be the statistic:



• Definition: 

• The sample standard deviation is defined to be the statistic: 



Sampling Distribution of Means

• If X1, X2, …, Xn is a random sample of size n taken from a normal 
distribution with mean μ and variance σ2, i.e. N(μ,σ), then the sample 
mean has a normal distribution with mean

• And variance 





Example: 
An electric firm manufactures light bulbs that have a length of life that is 
approximately normally distributed with mean equal to 800 hours and a 
standard deviation of 40 hours. Find the probability that a random 
sample of 16 bulbs will have an average life of less than 775 hours.



Sampling Distribution of the 
Difference between Two Means:
Suppose that we have two populations: 
• 1-st population with mean μ1 and variance σ1

2 

• 2-nd population with mean μ2 and variance σ2
2 

• We are interested in comparing μ1 and μ2, or equivalently, making 
inferences about μ1 − μ2. 

• We independently select a random sample of size n1 from the 1-st 
population and another random sample of size n2 from the 2-nd 
population: 

• Let     be the sample mean of the 1-st sample. 
• Let        be the sample mean of the 2-nd sample. 
• The sampling distribution of                     is used to make inferences about   

μ1 − μ2. 





Example: 
The television picture tubes of manufacturer A have a mean lifetime of 6.5 years and 
standard deviation of 0.9 year, while those of manufacturer B have a mean lifetime 
of 6 years and standard deviation of 0.8 year. What is the probability that a random 
sample of 36 tubes from manufacturer A will have a mean lifetime that is at least 1 
year more than the mean lifetime of a random sample of 49 tubes from 
manufacturer B?
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