
Chapter 18: Sampling Distributions 
 
Any quantity computed from the values in a sample of data is called a _______________.  The corresponding 
population characteristic is usually called a ______________.   
 

Note:  Since we use statistics to estimate parameters, statistics are also called “estimates” and parameters 
are also called “true values.” 
 
The problem with using statistics to estimate parameters is that our estimates usually aren’t correct.  For 
example, suppose that we know the mean height of all students at NPHS is 65 inches (i.e.   = 65).  However, if 
we were to take a random sample of 50 students, we may get x  = 63.8 or x =65.4.   
 
We need to answer the question:  “How good is our estimate?” 
 
Since the value of the statistic (estimate) depends on the sample selected, the value of the statistic will vary 
from sample to sample.  This variability is called ________________________________.   
 
 
If x = height of a NPHS student, then x has variability (different students have different heights).  This is NOT 
sampling variability.  
 
If x  = the average height of a sample of 50 NPHS students, then x  also has variability (different samples will 
produce different averages).  This is sampling variability.  
 
Thus, statistics (estimates) are variable while parameters (population characteristics) are constant. 
 
The distribution of a statistic (estimate) is called its _________________________________.  It is the 
distribution of all the values of the statistic based on all possible samples of the same size.   
 
Of course, in real life we will just take one sample and hope we get a good one.  But to see what that tells us 
about the population, we need to know what we can expect from different samples from a particular population. 
We need to see how the sampling process behaves.  We need to ask: What if we had a different sample?  How 
much variability does the estimate have?  What does its distribution look like?  
 
Note:  The important features of a sampling distribution are its ________________________________. 
 
 
 

Central Limit Theorem 
 

1) FOR PROPORTIONS  states that if sampled values are independent from one another AND the sample 
size is large enough, the sampling distribution can be modeled with a normal distribution with a MEAN = 

“true proportion” in the population and a STANDARD DEVIATION =  

Conditions (for these properties to hold, the following must be true):   
a. The data is from a random sample from population of interest (helps insure independence) 
b. The sample is less than 10% of the population (too big and a normal model won’t apply) 
c. Large sample size: both np and nq are at least 10 (so the normal model is a good approximation to the 

binomial) 
 
 
 



Example: Suppose that 53% of registered voters in New York are Democrats.  What is the probability that there 
will be less than 45% Democrats in a random sample of 50 registered voters? 
 
 
 
 
 
 
 
 
 

Central Limit Theorem 
 

2) FOR MEANS states that if sampled values are independent from one another AND the sample size is 
large enough, the sampling distribution can be modeled with a normal distribution with a MEAN = “true 

mean” in the population and a STANDARD DEVIATION = 
"   "

√
 

Conditions (for these properties to hold, the following must be true):   
a. The data is from a random sample from population of interest (helps insure independence) 
b. The sample is less than 10% of the population (too big and a normal model won’t apply) 
c. Large sample size: if the population is somewhat normal than even a small sample will work but 

generally we don’t know the shape of the population so a sample of size 30 usually gets the sampling 
distribution to look nomalish. 

 
 
Example: Suppose that the population of residents of local town has a mean annual income of $50,000 and a 
standard deviation of $35,000.  If a random sample of 100 town residents is selected, what is the probability that 
their sample mean is within $5000 of the true mean?  
 
 
 
 

 
 


