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Topic: Sampling Distributions 

Recap:  Sample vs. Population 
Def: Simple random sample = observations are independent and identically distributed (random samples of the same size from the same population – either with replacement or from a very large population (N>20n)).

Def: Parameter = numerical characteristic of the population

Examples: Mean GPA of all MTSU students; proportion of all MTSU students who prefer Coke

Symbols: population mean = , population standard deviation = , population proportion = p
Def: Statistic = numerical characteristic of a sample 

Examples: Average GPA of 10 random students; proportion of 69 students who prefer Coke

Symbols: sample mean = 
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, sample standard deviation = s, sample proportion = 
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Example 1: Each student takes a sample of n=25 candies from the same population.  Since the population size is much, much larger than the size of the sample, we consider these simple random samples.  For each sample we record 
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 = proportion of orange candies.  Is there a predictable pattern to these 
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 values?

(a) Let X = 1 if the candy is orange and 0 otherwise.  What type of distribution does X follow?  What graph from Chapter 1 would you use to display your sample results?

(b) What is the value of 
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 in your sample?

(c) Is this a parameter or a statistic?

(d) Is the proportion of orange candies manufactured by Hershey’s process a parameter or a statistic?  What symbol represents it?

(e) Did everyone in the class obtain the sample proportion of orange candies in his or her sample?

(f) Examine a dotplot of the sample proportions obtained by students in your class.  Explain what is represented by each dot in the dotplot. Label the axes!
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The Key Idea: Statistics are random variables

Statistics have unknown numerical outcomes that follow a predictable pattern.

So statistics have probability distributions, expected value, variance.

Our goal is to be able to describe the shape, center, and spread of this distribution.

Def: Sampling Distribution = probability distribution of values the statistic can assume for all possible random samples of size n from the population.

Def: Empirical Sampling Distribution = distribution of observed values of the statistic for many, many samples of size n from the population.

The above dotplot is an empirical sampling distribution of the 
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 statistic based on samples of size 25 from the population of all candies from Hershey’s process.  
Example 2:  Let X = amount of time a professor lectures after class should have ended.  Suppose these times follow a Normal distribution with mean  = 5 min and standard dev  = 1.804 min.  

(a) Sketch (and label) this distribution.

(b) Is  a parameter or a statistic?

(c) Suppose you record these times for 5 days x1, x2, …, x5 and calculate the sample mean 
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.  Is 
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 a parameter or a statistic?


To investigate the sampling distribution of these 
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 values, we will take many samples from this population and calculate the 
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 value for each sample. Open the program Sampling Distributions by double clicking on the icon on your desktop. This program is only available in the studio.

· Click the DISTRIBUTION button and select “Normal” from the list.  You should see a 

sketch similar to what you drew in (a).

· From the Window menu, select “Samples.”

· Click Draw Samples and one observation from the population is selected at random (Note: the program may be very slow the first couple of times you click this button).  This is one realization of the random variable X.

(d) How long did the professor run over this time?

(e) Click Draw Samples again, did you observe the same time?

(f) Change the value in the Sample Size box from 1 to 5 and click Draw Samples. How does this distribution compare (roughly) to the population distribution?

(g) Click Draw Samples again.  Did the distribution of your 5 sample values change?

(h) Change the sample size from 5 to 25 and click Draw Samples.  Describe how this distribution differs from the ones in (f) and (g).  How does the shape, center, and spread of this distribution compare to that of the population (roughly)?  (The mean of this distribution is represented by 
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, the standard deviation of this distribution is represented by s. Compare these values to  and .)

(i) Click Draw Samples again.  Did you get the same distribution?  The same 
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 and s values?

The main point here is that results vary from sample to sample.  In particular, statistics such as 
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 and s change from sample to sample.  You will now look at the distribution of these statistics.

From the Windows menu, select Sampling Distribution.  Move this window to the right so you can see all three windows at once.  You should see one green dot in this window.  This is the 
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 value from the sample you generated in (i).   In the Sampling Distribution window, click on “New Series” so it reads “Add More.”  Click the Draw Samples button.  A new sample appears in the Sample Window and a second green dot appears in the Sampling Distribution window for this new sample mean.  Click the Draw Samples button until you have 10 sample means displayed in the Sampling Distribution window.  Record the values displayed in the “Mean of Sample Means” box and in the “Standard Dev. of Samples Means” box.
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Be very clear you understand what these numbers represent. If not, ask an instructor or TA!
In the Population window, click on NORMAL to change the population to the one I assign your table.  Note, this changes the population mean  and standard deviation  as well.  Record these new values. Change Sample Size to 1 (with number of samples still 500).  Click the Draw Samples button.

(j) Describe the shape, center, and spread of the Sampling Distribution of the 
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 values.  In particular, how do the shape, center, and spread compare to the population?  You can click the purple population outline (upper left corner of Sampling Distribution window) for easier visual comparison.  Sketch the distribution below.

(k) Change the sample size to 5 and click the Draw Samples button.  Answer again the questions from (j) and sketch the distribution below.

(l) Change the sample size to 25, click the Draw Samples button, and answer the same questions.

(m) Click the blue normal distribution outline.   Does this appear to be a better description of the sampling distribution of the sample mean 
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 values?

(n) Compare your answers to (j)-(m) with someone at a different table (who started with a different population distribution).  What similarities do you find?? 
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