
Sampling Distributions
Goals:

• Understand how a statistic can have a distribution of values

• Identify properties of sampling distributions

• Describe the statistical term “bias”

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Discrete Probability Model Suppose we have a die with the following six faces numbers on its faces:
1, 4, 4, 7, 7, 9

We would then have the following probability model:

Find the mean (expected value), variance, and standard deviation of this 
probability distribution.  Note that these represent the population parameters for 
the discrete random variable.

What is the population median?

Samples of size 1

Compare the mean of this 
distribution to the population 
mean.

Example:  

Histogram of 1000 of these:



Samples of size 2

Compare the mean of this 
distribution to the population 
mean.

Example:

Histogram of 1000 of these sample means (from samples of size 2):

Samples of size 5

Compare the mean of this 
distribution to the population 
mean.

Example:

Histogram of 1000 of these sample means (from samples of size 5):

What do you notice about 
the sampling distribution of 
the sample mean as the 
sample size increases?



We focus a lot on the mean, 
but we can find the sampling 
distribution of any statistic.

Sampling distribution of 
the median

Compare the mean of this 
distribution to the population 
median.

Here are samples of size 3 along with their medians.

Histogram of 1000 of these sample medians (from samples of size 3):

Sampling distribution of 
the sample variance

Recall:  The sample variance 
represents a typical squared 
deviation from the mean

Here are samples of size 5 along with their sample variances.

Histogram of 1000 of these sample variances (from samples of size 5):



Sampling distribution of 
the standard deviation

Here are samples of size 5 along with their standard deviations.

Histogram of 1000 of these sample standard deviations (from samples of size 5):

Bias

If the expected value of a 
sample statistic is different 
than its associated 
population parameter, we 
call a statistic a “biased” 
estimator of the parameter.

We say that a statistic is “biased” if the center of its sampling distribution 
(i.e the mean or expected value of its sampling distribution) is different from the 
true population parameter.

Looking at the previous 
examples

Does it seem as though the sample mean is an unbiased estimator of the 
population mean?

Does it seem as though the sample median is an unbiased estimator of the 
population median?

Does it seem as though the sample variance is an unbiased estimator of the 
population variance?

Does it seem as though the sample standard deviation is an unbiased estimator 
of the population standard deviation?


