Answers

Chapter 10


PresidentialHeights.xls Answers
1) Run Monte Carlo simulations that demonstrate that sampling without replacement generates a smaller SE of the sample average than sampling with replacement.

Take pictures as needed, paste them into a Word document, and explain your comparison.
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With Replacement

We chose Without Replacement and 30 draws in the Setup sheet and ran a 10,000-repetition Monte Carlo (getting the results on the left).  Then we changed the option to With Replacement, with everything else held constant, and obtained the results on the right.

The SD of the sample averages is the Monte Carlo approximation to the SE of the sample average, and it can be seen that, Without Replacement, we obtain almost a 50 percent decrease in the SE of the sample average.

2) Run a Monte Carlo simulation of 42 draws without replacement.  Does the histogram make sense?  What is the intuition behind the small SE?

Here are our Monte Carlo results (along with the histogram):
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The histogram does make sense because there is only a small set of possible combinations inasmuch as taking out almost all of the tickets from the box.  In fact, because there are 17 unique values in the 43 heights, the histogram is showing 17 bars.  So, for example, say Honest Abe is the only one left in the box.  Then, if you remove his height (76 inches, the maximum) from the 43 numbers and average the remaining 42, the result would be 70.5476 and you would have drawn a sample from the most extreme left end of the sampling distribution.  If a particular sample were to leave out the shortest president, you would get the highest possible sample average height.  The ratio of the height of a single bar to the sum of the heights of all of the bars is an approximation to the chances of getting a particular result.

As for the intuition behind the small SE, this is rather obvious—you are taking almost all of the tickets out of the box!  Take them all out and the result is the same every time, meaning the SE is zero.  
3) From the Setup sheet, return to 30 draws and then go to the Sample sheet and click the Draw Several at Once button, entering 10 consecutive draws.  In what way are the sample heights generated by this scheme different from a sample with replacement chance process (which can be obtained by simply clicking the Draw Sample button)?

Well, in the 10 consecutive draws samples, you can see long (ten, to be exact) chronologically ordered series.  The list of the Presidents when you use simple with replacement is all jumbled and bounces around.

4) With 10 consecutive draws at once, run a 10,000-repetition Monte Carlo and compare your results against the with replacement Monte Carlo simulation of Question 1.  Comment on the center and spread of the Monte Carlo approximation to the true probability histograms.
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10 Consecutive Draws

 The sampling scheme clearly matters.  The center remains unchanged (and both schemes appear to be unbiased estimators of the true population average height), but the spread is greater when we use the consecutive draw data generation process.  
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