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Chapter 23


PercentageBootstrap.xls Answers
1) Draw your own sample (clicking the Draw a Sample button in the Introduction sheet) and report the conventional estimated SE of the sample percentage along with the 95 percent confidence interval.
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These results are found in cell D13 in the OriginalSample sheet. Yours should be similar. 

2) Approximate the SE of the sample percentage via the bootstrap.  Take a picture of your results.
A)


[image: image7.emf]Conventional Approach

sample SD 0.443087

estimated SE 6.27%

95% CI using the normal approximation

Lower Bound 57.72%

Upper Bound 82.28%


Using bootstrap, we determined the SE of the sample percentage to be 4.64 percent. 

3) The text claimed "substantial agreement" in the estimated SE of the sample percentage between the two approaches.  Does your work support this conclusion?
A) The results we obtained support the conclusion of the text. The values of 4.64 and 4.61 percent are substantially close. You should obtain similar agreement. 
4) Change the number of free throws (draws or sample size) from 100 to 50. How are the SE and sampling distribution via conventional and bootstrap methods affected? A little preparatory work is required before running the simulation.  You will have to change the formulas in the OriginalSample sheet. Use the first 50 observations in the OriginalSample sheet to compute the sample percentage and estimated SE. Use the scroll bar in the Bootstrap sheet to control the sample size for the simulation.

A) 
[image: image3.emf]Conventional Approach

sample SD 0.460566

estimated SE 4.61%

95% CI using the normal approximation

Lower Bound 60.97%

Upper Bound 79.03%
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Although the two methods still give approximately the same answer, lowering the sample size to 50 increases the estimated SE of the sample percentage. 

5) How would a bootstrap of the SE of the maximum streak (the longest run of consecutive made free throws) be done?
A) This problem is not significantly different from the bootstrap of the SE of the sample percentage. The major difference is that we must find a way to determine the maximum streak. Theoretically, this could be done in several ways. We chose a rather straightforward method using an IF formula: =IF(I3=1,I3+G2,0) in cell G3. This formula reads, “If the free throw (from the bootstrapped sample) was made, add 1 to the previous cell, if not, display 0.” Therefore, this formula counts each free throw in a streak. To determine the maximum streak, we used the formula “MAX” to find the largest value in the column. Then, using the bootstrap add-in, we identified the original sample in columns A and B, the placement for the bootstrap sample in columns H and I, and our one cell to track as the “MAX” formula. 

We obtained these results:  
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Set n 100 SD = 4.64%

Max = 85%

Min = 52%
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An average maximum streak of 10.9 and an estimated SE of 3.52. 
This is an excellent example illustrating when to use bootstrapping inasmuch as we are not able to run conventional methods on the standard error of the maximum streak.
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Set n 50 SD = 6.23%

Max = 96%

Min = 50%

Empirical Histogram for 10000 Repetitions
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SD 3.5213

Max Streak Bootstrap

Max 28.000

Min 5.000
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