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1. Compute a Confidence Interval for One Proportion from Summary Data
a) Drag the “Estimate” icon into the workspace.
b) Select “Estimate Proportion” from the menu.

c) Find the sentence that reads “In the sample 10 out of 20, or 0.5, are Category.”
d) Enter the number of successes we observe over the “10,” and enter the number of trials we performed over the “20.”

e) Report a 95% confidence interval for the true proportion of successes: _________
2. Compute a Confidence Interval for One Proportion from Raw Data

a) Drag a “Collection” icon into the workspace.  Drag a “Table” icon on top of the “Collection” icon.  
b) Enter the label “HS_teacher” over the heading <new> in the table.

c) Enter the data values we observe as “Yes” or “No,” or “0” or “1,” in the column under your heading.

d) Drag the “HS_teacher” column to the “Estimate Proportion” box in the space reading “Attribute (categorical): unassigned.”

e) If necessary, change the value of the category we consider a “success.”

f) Compare the results of the analysis using the summary statistics to the analysis using the raw data.

g) Consider how the data or inputs would have to be modified in order to compute the “Wilson estimator” to the estimate for the true proportion.
3. Simulate the Sampling Distribution for One Sample Proportion

a) Open a new workspace in Fathom 2 by selecting File > New.
b) Drag a new Collection, and then a new Table, into the blank workspace.

c) Enter the name “phat” on top of <new> in the heading of the first column.

d) Right click on the name “phat,” and select “Edit Formula.”

e) Choose (or type) randomBinomial( from the Functions > Random numbers menu.  Complete the command by entering the number of trials we observed, n, and the sample proportion we observed, phat. Divide the result by the sample size, n.Your completed command should look like this: randomBinomial(n,phat)/n.
f) Select Collection > New Cases… and enter a large value like 1000.
g) Drag the Graph icon into the workspace.
h) Drag the attribute phat into the space on the empty graph labeled “Drop an attribute here.”

4. Explore Multiple Simulated Confidence Intervals for One Proportion

a) Open the network file called “Capturing Props with CIs.ftm.”  Note that this file accompanies Fifty Fathoms by Tim Erickson, published in 2002 by EEPS Media.
b) Enter the observed value
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for the sample proportion, over “p,” and change the confidence_pct to 95%.  Click on the “Collect More Measures” button and observe the proportion of simulated confidence intervals that cover the hypothesized true value of the proportion.
5. Explore Coverage for Simulated Confidence Intervals for One Proportion

a) Open the network file called “one_proportion_specific.ftm.”
b) Click on the arrow in the slider box beside “p = 0.500” to begin an animation over various values of p.

c) Open the file called “one_proportion_general.ftm.”

d) Click the “Collect Measures” tab in the “Inspect Measures …” box.  Animate the proportion, p.  Click “Collect More Measures” now and then to see a new sample coverage proportion.  Uncheck “Replace existing cases” and repeat.
Confidence intervals for one proportion

Large-sample confidence interval

A confidence interval for a true proportion, p, is given by 
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, where n = the number of trials, x = the number of successes, and 
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For 95% confidence, z* = 1.960.

“Plus four” confidence interval based on the Wilson estimator

A confidence interval for a true proportion, p, is given by
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, where
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 is known as the “Wilson estimator.”

Conditions for inference

De Veaux, Velleman, and Bock (2005): “… we need to observe at least 10 successes and 
     at least 10 failures to have enough data for sound conclusions.” (p. 358) 

Moore (2004): “Use this interval only when the counts of successes and failures in the 
     sample are both at least 15.” (p. 476)

     “Use this interval when C is at least 90% and the sample size n is at least 10.” (p. 479)

Peck, Olsen, and Devore (2005): “A conservative rule of thumb is that if both 
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, then it is safe to use a normal approximation.” (p. 465)
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