STAT 1350:  Elementary Statistics
Sampling Reese’s Pieces Activity (Lab #1)





Name(s):



1. Reese’s Pieces candies have three colors: orange, brown, and yellow. Which color do you think has more candies in a package: orange, brown or yellow?
2. Guess the proportion of each color in a bag:

Orange

    Brown

  Yellow



Suppose we want to determine the population proportion of orange Reese’s Pieces candies.

3. What is our population?

4. Since we can’t look at the entire population, let’s take a sample of 100 Reese’s Pieces candies.  If each student in the class takes a sample of 100 Reese’s Pieces, would you expect every student to have the same number of orange candies in their sample?  Explain.
5. Each person will now be given a “sample” of 100 Reese’s Pieces.  Count the colors for your sample and fill in the chart below:

Orange 
Yellow

Brown

Number of candies

_____

_____

_____

Proportion of candies

_____

_____

_____

(divide each NUMBER 

 by 100)

6. Write the proportion of orange candies in your sample on the board.  Draw a dotplot of the entire class’ proportions below.  Describe its shape, center and spread.
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Review of Terms:

· A parameter is a number that describes a population. A parameter is a fixed number, but in practice we don’t know the actual value of this number because we cannot examine the entire population. 
· A statistic is a number that describes a sample. The value of a statistic is known when we have taken a sample, but it can change from sample to sample. We often use a statistic to estimate an unknown parameter.
· Population proportion: p
· Sample proportion: 
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Discussion Questions: 
The proportions shown in the dotplot above are the sample statistics. For example, the proportion of orange candies in your sample is the statistic that summarizes your sample.
1. Do you know the value of the parameter?  What symbol would you use for this value?
2. Do you know the values of the statistics?  What symbol would you use for these values?
3. Does the value of the parameter change, each time you take a sample?
4. Does the value of the statistic change each time you take a sample?
5. Did everyone in the class have the same proportion of orange candies?
6. Based on the distribution we obtained (in the dotplot above), what would you estimate to be the population parameter, the proportion of orange Reese’s pieces produced by Hershey?
7. What do you think would happen to our distribution if each student sampled 25 Reese’s Pieces candies instead of 100?  Explain.

8. What do you think would happen to our distribution if each student sampled 400 Reese’s Pieces candies instead of 100?  Explain.

The Reese’s Pieces Applet

Instead of trying this activity again with fewer or more candies, let’s simulate the activity using a web applet.  Go to www.rossmanchance.com/applets/.  Click on Reese’s Pieces under the Sampling Distribution Simulations.  You will see a big container of colored candies that represents the population of all Reese’s Pieces candies.

You will see that the proportion of orange is already set at 0.50 (π = 0.5); that is the population parameter, p.         (This proportion comes from the Hershey Company).

1. How does 0.50 compare to the proportion of orange candies in your sample?

2. How does it compare to the estimate of the population parameter in #6 above?

Change the sample size to 100 so it resembles our samples taken in class. Click on the “draw samples” button.  One sample of 100 candies will be taken and the proportion for this sample is plotted on the graph. Repeat this again. 

4. Do you get the same or different values for each sample?

5. How do these numbers compare to the ones our class obtained?

6. How close is each sample proportion to the population proportion?
Turn off the animation (checked box that says animate) and change the number of samples to 1000.

Click on draw samples, and see the distribution of sample statistics built.
7. Describe its shape, center and spread.
8. How does this compare to the distribution we drew previously on the board?

Now, change the sample size to 25 and draw 1000 samples

9. What happened to this distribution of sample proportions as we changed the sample size to 25?
Now, change the sample size to 400 and draw 1000 samples

10. What happened to this distribution of sample proportions as we changed the sample size to 400?

11. What can we do to reduce the variability of a simple random sample?
Confidence Intervals

Rather than try to estimate the population proportion of orange Reese’s Pieces with one number (called a point estimate), we can construct a confidence interval.  A confidence interval statement has two parts: 
· The margin of error says how close the sample statistic lies to the population parameter. 

· The level of confidence says what percentage of all possible confidence intervals contain the population parameter.
1. Use the quick method from the notes to determine the margin of error for your 95% confidence interval.
2. Calculate your 95% confidence interval for the population proportion of orange Reese’s Pieces.  Write your interval on the board.

3. What percentage of our class intervals contain the 50% population proportion of orange Reese’s Pieces.

Confidence Interval Applet

Instead of trying this activity a second time to get more confidence intervals, let’s use a web applet.  Go to www.rossmanchance.com/applets/.  Click on Simulating Confidence Intervals for Population Parameter under the Sampling Distribution Simulations.  You will see that the population proportion is already set at 0.50 (π = 0.5), the sample size n = 100, and the confidence level at 95%.
Click on the “sample” button.  One sample of n = 100 candies will be taken and the confidence interval is shown as a horizontal line on the graph.
1. Does this confidence interval contain the population proportion of 0.50?  

Now let’s simulate 300 confidence intervals (the maximum allowed with this applet).  Change the number of intervals to 300 and click on the “sample” button.  The 300 confidence intervals are shown as horizontal lines on the graph.
2. Why are some of the confidence intervals green and some red?

3. The applet gives a running total of the intervals containing population proportion of 0.50.  What percent of intervals contain the population proportion of 0.50?  What should the percent be close to? 

Now let’s simulate 300 confidence intervals (the maximum allowed with this applet) with a sample size of 25.  Change the sample size to 25 and click on the “sample” button.  The 300 confidence intervals are shown as horizontal lines on the graph.

4. What happened to the horizontal lines when you changed the sample size to 25?  Why would this happen?

Now let’s simulate 300 confidence intervals (the maximum allowed with this applet) with a sample size of 400.  Change the sample size to 400 and click on the “sample” button.  The 300 confidence intervals are shown as horizontal lines on the graph.

5. What happened to the horizontal lines when you changed the sample size to 400?  Why would this happen?
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