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1 Designing and Carrying Out a Statistical 
Study 

Software Notes: 

Excel 

Although it is not as robust as standard statistical software, Microsoft Excel is widely 

used for routine statistical analysis, particularly in business.  We assume some familiarity 

with Excel and there are many Excel tutorials available online if you need a refresher.  It 

is difficult to perform resampling or bootstrapping using Excel alone, so we make 

available two software packages (Box Sampler and Resampling Stats) as Excel add-ins 

for this purpose. 

Box Sampler 

Box Sampler is freeware and runs on Windows using Microsoft Excel.  Box Sampler 

works with Excel versions 2003, 2007, and 2010.  It is recommended that you start or 

load Box Sampler from the Start>Programs menu or from the desktop icon (if the icon is 

installed).  We do NOT recommend loading Box Sampler from the Excel Add-ins dialog, 

using found in the Excel Tools or Options menu.  If you do not have Box Sampler 

downloaded, you can use the following link to download the software: 

http://www.resample.com/box-sampler/ 

Installation is simple, but you do need to enable macros in Excel for Box Sampler to 

work properly.  If you don’t know how to enable macros, see the Resampling Stats 

instructions on the Resampling Stats download page (the link is below) for instructions 

specific to your version of Excel.   

Box Sampler is somewhat slow in execution and is limited to a Sample Size of 200, but 

the program provides an excellent visual representation of resampling procedures.  If you 

are using Excel 2003, Box Sampler will have its own menu entry at the top of the Excel 

worksheet.  If you are using Excel 2007 or Excel 2010, the Box Sampler menu is found 

in the Excel Add-ins ribbon menu at the top of the worksheet.  Box Sampler can be found 

in the left panel in the Add-ins menu.  A Box Sampler toolbar will appear in all versions 

of Excel. 

Resampling Stats 

Resampling Stats is a commercial software package.  We will provide you with a 180-

day license at no additional charge in order for you to complete your homework 

assignments.  You can download Resampling Stats from the links provided in the 

http://www.resample.com/box-sampler/
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software section from Lesson 1 in your course.  Resampling Stats 2003 works with Excel 

2003 (and earlier versions of Excel) and Resampling Stats 2007 works with Excel 2007, 

Excel 2010 and Excel 2013.   

If you have not already downloaded Resampling, you can use the link below this 

paragraph to access the download page.  

http://www.resample.com/ 

Please follow all the installation instructions in Steps 1 and 2 on the linked page above 

for your version of Excel.  You must enable both Analysis Toolpak add-ins and enable 

macros in order for the Resampling Stats add-in to function properly.   

If you have questions or receive an error message, please visit the following page: 

http://www.resample.com/troubleshooting.shtml 

If you have followed the directions on both pages carefully and you still receive an error 

message, please contact:  stats@resample.com  for help. 

The Resampling menu is found in the Tools menu in Excel 2003 or in the Add-ins ribbon 

menu in Excel 2007, Excel 2010 or Excel 2013.  The Resampling menu will be in the left 

panel of the Add-ins menu.  Resampling Stats will display a toolbar in all versions of 

Excel.  If you are using Excel 2013, all references to Excel 2010 should work properly 

for you. 

NOTE:  We do NOT recommend starting either Box Sampler or Resampling Stats using 

the Excel Add-ins menu.  Please use the desktop icons (if installed) or the 

Start>Programs menu to load the desired program.  You may also start Excel and load 

either Box Sampler or Resampling Stats from the File menu.  It may be necessary to 

navigate to the proper folder where the programs are installed.  Usually the Box Sampler 

and Resampling Stats folders are found in the C:\Program Files directory. 

StatCrunch 

StatCrunch is a very powerful statistics package that can solve many resampling or 

bootstrapping problems.  In addition StatCrunch has many formula based statistical 

functions.  You must visit the StatCrunch website,  http://www.statcrunch.com/  and 

purchase a license.  The cost is very reasonable.  One major advantage of StatCrunch is 

that the program is Java-based and will work on the Mac, Windows, and Linux platforms.  

However, it is not quite as flexible as Resampling Stats when using resampling for more 

complex problems.   

Note:  There are now two versions of StatCrunch, the classic version and the new 

version.  The supplement illustrates the NEW version of StatCrunch.  The new version 

has some differences in the dialogs and menus when compared with the classic version, 

but the commands are identical in both versions and the appropriate dialog buttons and 

http://www.resample.com/
http://www.resample.com/troubleshooting.shtml
mailto:%20stats@resample.com
http://www.statcrunch.com/
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edit boxes, while having different styles and captions in some instances, are analogous.  

The author prefers the classic version of StatCrunch and has had both versions running 

successfully on the Mac (OSX 10.8.x) and Windows (XP, 7, 8) operating systems using 

Safari, FireFox and Chrome.  It is important to update your java platform to the latest 

version and to allow java plug-ins to run in your browser.  Please read the online help 

available on the StatCrunch website for further information.  

Using the Supplement 

This textbook supplement is aligned closely with the textbook.  Where possible, step-by-

step procedures for all three software packages are used to work or solve the examples 

found in the text.  You should read both the textbook and supplement carefully to get the 

greatest benefit from the course… and, of course, actually use your software along with 

the supplement!  In addition, the Resources course has many tutorials available for Excel, 

Box Sampler, Resampling Stats, and StatCrunch.  As is true in any endeavor, the more 

you practice, the more proficient you will become. 

1.2 Is Chance Responsible?  The Foundation of Hypothesis 
Testing. 

Prior to working with specific software examples we should explore one of the most 

important Excel menu items. 

Insert Function (Function Wizard) 

The Excel Insert Function feature (also called the function wizard) allows you to quickly 

search for and insert native Excel functions.  The function wizard is opened by selecting a 

worksheet cell clicking the fx button to the left of the formula bar. 

 

 

Figure 1-1: Function wizard fx 

Click on the fx button to display the following dialog: 
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Figure 1-2: Function wizard dialog (Insert Function) 

Let’s try an example.  Enter the values 1 through 20 in cells A1:A20 inclusive.  You can 

enter the numbers individually or you can try the following shortcut: 

 

1) Enter 1 in cell A1 

 

2) Enter 2 in cell A2 

 

3) Select both cells (click in cell A1 and drag down to cell A2) 

 

4) Click on the small box in the lower right corner of cell A2 (you should see a + 

instead of a mouse cursor if you are in the correct position).  This is the “fill 

handle” and allows you to copy the contents of cells in any direction.  If there is a 

sequence of values in a range, Excel will attempt to extend the sequence. 

 

5) With the left mouse button pressed, drag down to cell A20.  You should have the 

values 1-20 in cells A1:A20.  Note that Excel assumed that you wanted to 

continue with the sequence 1, 2 by adding 3, 4, 5 … 19, 20 (later, try other 

sequences such as odd numbers, even numbers, 1, 4, 7…. , etc. to see how 

intelligent Excel can be in copying/extending sequences).   

 

Find the sum of these values by selecting cell A21 and then clicking the Insert Function 

(function wizard) button.  The SUM function is most likely the top entry in the “Select a 

Function:” box, but go ahead and type “sum” in the “Search for a function:” edit box and 

click the “Go” button (figure 1-3): 
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Figure 1-3: Excel Insert Function wizard 

Select the SUM function and click OK.  The function wizard will display a dialog that 

allows you to enter the proper function arguments.   

 

Definition: Argument 

An argument is a data value supplied as an input to a function, algorithm 

or computer procedure. 

In this example, Excel correctly assumes you want to find the sum of the range A1:A20 

(figure 1-4).  Click OK. 
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Figure 1-4: Enter function arguments 

The function wizard completes the proper function syntax and enters the formula in cell 

A21.  The sum 210 is displayed immediately.  Note the formula bar and the function 

syntax:  =SUM(A1:A20) 

 

Each Excel function MUST begin with the “=” sign.  If you want to multiply the cells A1 

and A2 and store the value in cell C1, you would use the following function entered in 

cell C1:  =A1*A2 

 

If you want to find the square root of the product of cell A1 and A2, in cell C1 you can 

enter:  =SQRT(A1*A2) 

 

The possibilities are endless and there are additional Excel tutorials in the Resources.   

 

Let’s continue…  

 

Now find the number of values in cells A1:A20 that are >=5 (greater than or equal to 5). 

 

1) Select a different cell, say B1, to store the output.  Click the fx button 

 

2) Search for COUNT 

 

3) Select the COUNTIF function in the dialog 

 

4) Click OK 
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5) Enter the range A1:A20 in the Range edit box.  You can also click in the edit box 

and select the range using the mouse (click in cell A1 and drag down to cell A20) 

 

6) Enter >=5 in the “Criteria” edit box (figure 1-5): 

 

 

Figure 1-5: =COUNTIF function 

7) Click OK 

 

8) As expected, there are 16 values >=5 

 

9) Note the function syntax in cell B1:  =COUNTIF(A1:A20, ”>=5”) 

 

Finally, select a new empty worksheet cell, click the fx button again and click the “Select 

a category:” dropdown list box (figure 1-6).  All native Excel functions are grouped by 

category.  Selecting a category will populate the “Select a function” box with all 

functions in that category.  Click on “Statistical” and observe the result. 

 



© 2015 Statistics.com LLC 8 

 

 

Figure 1-6: Select a category 

All native Excel functions can be searched for and entered by using the Insert Function 

wizard. 

 

Try It Yourself 

Toss a coin ten times and record the number of heads and the number of 
tails. We will call the ten tosses one trial. Then repeat that trial eleven more 
times for a total of twelve trials and 120 tosses. To try this exercise on your 
computer, click <here> to download a macro-enabled Excel workbook 
containing a Box Sampler model.  To view the procedure in Resampling 
Stats, reference section 1.2 in the Text Supplement.  

Did you ever get seven (or more) heads in a trial of ten tosses? 

 

Box Sampler Coin Toss 

The Try It Yourself exercise (above) has a link that provides a downloadable macro-

enabled workbook demonstrating a Box Sampler solution for the coin toss scenario.  In 

the course Resources, there is a video <here> that illustrates how to create a coin toss 

experiment using Box Sampler.  However, it may be helpful to view a step-by-step 

procedure of how the Box Sampler workbook was created for the Try It Yourself 

exercise. 

 

BoxSampler1.xlsm
Box-HT-N10-countif.html
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1) Open Box Sampler in Excel by loading the Box Sampler add-in as you would an 

Excel workbook:   

a. You can use the File>Open menu in Excel 2003 or Excel 2010/2013 or the 

Office Button menu in Excel 2007.  Search for the BoxSampler.xla add-in 

and open the file.  Most likely you will find the file in the C:\Program 

Files\BoxSampler\ or C:\Program Files (x86)\BoxSampler\ folder. 

b. You can also open/load the Box Sampler add-in by using the Start menu 

(or its equivalent in Windows 8) and double-clicking the Box Sampler 

shortcut.   

c. Another method for opening Box Sampler is to find the Box Sampler 

installation folder (as indicated in step a. above) and drag the Box Sampler 

add-in icon into the Excel worksheet.   

d. You can facilitate opening Box Sampler in the future by copying the Box 

Sampler shortcut (in the Box Sampler menu or in the Box Sampler folder) 

and pasting the shortcut to your desktop.  Opening Box Sampler then 

becomes a simple process of double-clicking the shortcut icon. 

 

2) After the Box Sampler add-in has been opened in Excel 2007, 2010 or 2013, you 

will find the Box Sampler menu in the Add-Ins menu on the main Excel 

worksheet page.  In Excel 2003, Box Sampler will have its own menu at the top of 

the Excel worksheet. 

 

3) Select the Add-ins>Box Sampler>New Model menu or in Excel 2003, the Box 

Sampler>New Model menu.  You should see the following dialog (figure 1-7): 

 

 

Figure 1-7: Box Sampler Startup Dialog 

4) Change the # Simulations to 12.  All other entries are OK as they are.  You should 

now see the following dialog (figure 1-8): 
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Figure 1-8: Enter 12 for the # Simulations 

 

5) Click OK and the following Box Sampler setup will be generated (figure 1-9): 

 

 

Figure 1-9: Initial Box Sampler model 

6) Under the Value label in the Box (cell B12), enter heads.  In cell B13 enter tails.  

We want one instance of each outcome, so we enter a 1 (under the How many 

label) in cells C12 and C13.  Do not worry if the tails entry is not highlighted in 

yellow at this point.  The highlighting will occur automatically when you run the 

simulation.  In cell K11 (under Sample Statistics) enter the following formula: 

 

=COUNTIF(Sample,"=heads") 

 

The Excel function =COUNTIF() is very useful.  This particular instance checks 

the Sample range (cells G12:G21 in this model) and counts the number of times 
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that heads appears in the Sample range.  Box Sampler always names several areas 

of the worksheet with specific names.  To see these names and the areas they 

encompass, you can check the Range dropdown menu in your Excel worksheet as 

shown in figure 1-10.  Note that the Sample range name refers to cells G12:G21 

as indicated above. 

 

 

Figure 1-10: Named Ranges in Box Sampler 

 

7) Click the Simulate button (the >> button as shown in figure 1-11). 
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Figure 1-11: The Box Sampler control menu 

8) After clicking on the Simulate button, you should see something similar to the 

following (figure 1-12): 

 

 

Figure 1-12: Results of one experiment with 12 simulations (trials) of 10 coin tosses 

9) With such a small number of simulations (12) we can easily count the number of 

times we have 7 or more heads.  In the above example, there are 3 instances that 

meet our criteria.  However, if we changed the number of simulations to 100 or 

1000, the counting task becomes a bit more difficult.  We can easily remedy this 

situation by using =COUNTIF() once again.  In the Try It Yourself download 

example, the macro-enabled workbook has the =COUNTIF() formula below the 

Sample Statistic output range (cells K12:K23… and by the way, no matter how 

large or small this range, this output range is named Stat1 by Box Sampler… very 

handy as we shall see!).  Let’s place this formula in another location so that it will 

not hinder us if we choose to increase the number simulations.  Cell B17 is a good 

location, so in cell B17, we could enter: 

 

 =COUNTIF(K12:K23, “>=7”) 
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But if we increase the number of simulations, we would need to change the 

K12:K23 range to reflect the new output range.  Instead, we’ll use the following 

formula in cell B17: 

 

 =COUNTIF(Stat1, “>=7”) 

 

Now run the simulation again.  You should see something similar to the following 

output in figure 1-13. 

 

 

Figure 1-13: =COUNTIF(Stat1, “>=7”) in cell B17 to count the instances of heads >= 7 

10) Run the simulation again.  Now change the # Simulations from 12 to 100 and try 

again.  If time permits, try 1000 simulations.  You can also experiment with the 

number of tosses (Sample Size).  Feel free to experiment! 

 

Hopefully the above steps, along with the tutorials and videos in the Resources, will give 

you a good start in using Box Sampler.  There are additional step-by-step procedures for 

Box Sampler later in this supplement. 

Resampling Stats for Excel (RSXL) 

Note:  Resampling Stats for Excel refers to the original (real) sample as "sample" and to 

simulated/resampled samples as "resamples."  

 

1) Open RSXL and enter “heads” in cell A1 and “tails” in cell A2. 

 

 

Figure 1-14: RSXL coin toss worksheet 
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2) Select cell A1 and choose “Resample” from the Resampling menu (or “R” from 

the Resampling Toolbar).  Note that the Resample option resamples the data 

WITH replacement.  The Shuffle option (“S” from the Resampling Toolbar) 

resamples the data WITHOUT replacement and can’t be used in this particular 

example (Why?  Think about it… we have only 2 data entries, heads and tails.  If 

we don’t replace the data, we run out of data after 2 selections!).  Continuing, 

select cell B1 as the Top Left Cell of Output Range and enter 10 as the Number of 

Cells in the Output Range.  Click OK. 

 

 

Figure 1-15: Resample dialog 

 

3) In cell C1, enter =COUNTIF(B1:B10,"=heads") 

 

Note:  =COUNTIF() is one of the more useful native Excel functions.  It allows 

you to search a range of cells (i.e. cells B1:B10 above) in an Excel worksheet for 

a particular value or condition (“=heads” in this case).  The result is the count of 

the number of cells in the range that meet the condition.  In this example the value 

returned is the number cells in range B1:B10 that contain “heads.”  In Figure 1-

16, there are 8 instances of “heads” in the range B1:B10.  

 



© 2015 Statistics.com LLC 15 

 

 

Figure 1-16: Results of initial resample 

4) As indicated in figure 1-16 above, there are 8 heads in this particular trial, so that 

could count as 1 success.  Select cell C1 and choose Repeat and Score from the 

Resampling menu (or RS from the Resampling toolbar).  We want a total of 12 

trials and we already have one successful trial.  However, for the purposes of 

illustration, let’s enter 12 as the number of trials and start from the beginning.  

Click OK and view the Results sheet. 

 

 

Figure 1-17: Repeat and Score dialog 
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Figure 1-18: Results worksheet 

5) In figure 1-18, the values in cells A1:A12 represent the number of heads in each 

trial of 10 tosses.  For example, in cell A1 (which represents the first trial of 10 

tosses), there were 4 heads.  In the second trial of 10 tosses, represented by cell 

A2, there were 5 heads.  Trials 6, 8, and 10, represented by cells A6, A8, and 

A10, had a total of 7 heads each.  Those 3 cells containing 7 heads represent the 

successes indicated by the  =COUNTIF(A1:A12,”>=7”)  function in cell B1.   

 

Note:  We are interested in the number of instances of 7 or more heads, which 

means that we would accept trials of 7, 8, 9, or 10 as successes.  The  

=COUNTIF(A1:A12, “>=7”) means that we want Excel to count the number 

times 7 or more (“>=7”) appears in the output range A1:A10.  In Figure 1-18, 

there are 3 instances of 7 or more heads. 

 

6) The number of tails in each trial of 10 tosses is not shown.  However, this is easy 

to calculate.  For example, in cell A12, the total number of heads is 6, so the 

number of tails is 10 – 6 = 4. 

 

7) As mentioned in step 5, the =COUNTIF(A1:A12,”>=7”)  in cell B1 tells us that in 

this simulation, we had 3 successes or instances where there were 7 or more 

heads.   

 

Note:  We could have also used “1” for heads and “0” for tails.  We’ll use this 

notation for StatCrunch (although StatCrunch can also handle string or word 

notation). 
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StatCrunch 

A special thanks to Webster West, the creator of StatCrunch, for providing ideas and 

hints on how to use StatCrunch to solve many of the exercises in the text. 

 

Note:  StatCrunch uses the term "sample" to refer both to the original (real) sample, and 

to the simulated/resampled samples.   

 

1) Open StatCrunch and re-label the first data column by clicking on the column 

name (to highlight the label box) and using the Backspace or Delete key to erase 

the existing label.  Type in the new column label (coin) and enter the following (1 

= heads, 0 = tails) in rows 1 and 2 as shown in figure 1-19: 

 

 

Figure 1-19: StatCrunch initial worksheet 

2) Select Data>Sample and choose the coin column.  Enter a Sample size of 10, 

check Sample with Replacement (we need to re-use the coin!), and enter 12 as the 

Number of samples.  In the Store Samples section, select Compute statistic for 

each sample.  The Statistic is:  sum(“Sample(coin)”) as shown below.  With 0/1 

data, finding the sum is the same as counting the number of 1's, so the sum 

function effectively tallies the number of 1’s (heads) in each trial.  The number of 

tails will not be calculated or displayed in the results.  Enter “result” for the 

Column name and click Compute! 
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Figure 1-20: Sample Columns dialog 

3) The result of one set of 12 trials is shown below.  Note that there are three 

instances of 8 heads in Rows 4, 8 and 11 (and by subtraction, 10 – 8 = 2 tails in 

each of those rows). 
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Figure 1-21: Results of 12 trials of 10 coin tosses 

4) As in the Resampling Stats procedure above, each Row represents one trial of 10 

tosses.  Each value in the result column of figure 1-21 represents the total number 

of heads in 10 tosses of the trial represented by that row.  Row 1, for example, 

represents the first trial of 10 tosses which had a total of 4 heads.  There are 12 

trials of 10 tosses each, so we have 12 Rows of results.   

 

5) Although the example has only 12 trials and we can easily see the three trials 

where 8 heads occurred, with a large number of trials we might want to have 

StatCrunch count how often we got >=7 heads.  Select Data>Compute Expression 

and enter the expression:  ifelse(result>=7,1,0) in the Expression area.  This 

assumes the column name of the results of the trials is “result”.  The interpretation 

of the expression is:  If the value in each result row is greater than or equal to 7, 

then enter a 1, otherwise (else) enter a 0.  Enter a New column name of “success” 

and click Compute! 
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Figure 1-22: Compute expression dialog 

6) The result based on our simulation is: 

 

 

Figure 1-23: Marking successes (heads >= 7) 

7) Note that the 1s in the success column are next to the 8s in the result column.  To 

tally the number of successes (the number of times we get 7 or more heads in 10 

tosses), sum the success column.  Choose Data>Compute Expression and enter:  

sum(success) in the Expression box.  Click Compute! and you should see 

something similar to the figure below: 
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Figure 1-24: Tallying the number of successes 

 

 

8) Your results will most likely be slightly different due to the nature of resampling. 

 

 

Try It Yourself 

Let’s double the sample size and imagine that the study had revealed 14 
errors in one year and 6 the following (instead of 7 and 3). Now regroup 
your twelve simulations of ten tosses each into six trials of 20 tosses each. 
Combine the first and second sets, the third and fourth, etc. Then do six 
more trials of 20 tosses each for a total of 120 additional tosses. You should 
now have twelve sets of 20 tosses. If you want to try a computer simulation, 
click <here> to download a Box Sampler macro-enabled Excel workbook. 

Section 1.2 of the Textbook Supplement contains a Resampling Stats 
procedure for this problem. 

Did you ever get fourteen (or more) heads in a trial of twenty tosses? 

 

Resampling Stats for Excel 

 

1) Recreate the Resampling Stats procedure from the previous exercise, except use 

20 as the number of cells in the output range.  In cell C1 enter:  

=COUNTIF(B1:B20,"=heads") 

 

2) Repeat and score on cell C1 and use 12 trials as before. 

BoxSampler2.xlsm
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Figure 1-25: 12 trials of 20 tosses 

 

3) In this simulation, there were no instances of 14 or more heads in 12 trials. 

1.6 What to Measure – Variability 

Variance and standard deviation for a sample 

Try It Yourself 

(optional) In your resampling software, randomly generate a “population” of 
1000 values.  It doesn't matter what population you generate - let's say a 
population of randomly selected numbers between 0 and 9.  In Excel you 
can do this with the RANDBETWEEN function. Next, find the variance of 
this population using the "population" variance formula. Then repeatedly 
take resamples of size 10 and calculate the variance for each resample 
according to the same "population" formula.   How does the mean of the 
resample variances compare to the “population” variance? 

Tutorials for this exercise using Resampling Stats for Excel and StatCrunch 
can be found in Section 1.6 of the Textbook Supplement. 

For a Box Sampler resampling tutorial based on this exercise, click <here>. 

 

Box_Sampler_Tutorial.pdf
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Resampling Stats for Excel 

1) We will need 1000 random values between 0 and 9 inclusive.  One way to do this 

is to enter the formula  =RANDBETWEEN(0, 9)  in cell A1 and then copying this 

formula down the column by clicking on the AutoFill box/button in the lower 

right-hand corner of cell A1 and dragging downward to cell A1000.   However, 

there is a much easier method using the RSXL Urn feature.  The Urn feature is 

specifically designed to reduce the tedium of entering multiple values of the same 

kind in a worksheet. 

 

2) Open RSXL and select the Urn feature from the Add-ins>Resampling menu (in 

Excel 2003 use Tools>Resampling or the floating toolbar) or from the 

Resampling toolbar in the Add-ins menu. 

 

 

Figure 1-26: Initial Urn dialog 

3) Use the top Urn option and click OK.  In the Urn Contents dialog, enter the 

formula  =RANDBETWEEN(0,9)  in the 1
st
 Value box and 1000 in the 

corresponding “How Many?” box.  Click in the “Top Left Cell of Urn Output 

Range” edit box and select cell $A$1.  Check the “Remove Formulas (Retain Cell 

Values)” box as shown below and click OK. 
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Figure 1-27: Filling the Urn 

4) You should see column A fill with 1000 integers from 0 to 9.  Take the population 

variance of this data by entering the formula  =VAR.P(A1:A1000)  in cell C1.  If 

you are using Excel 2007 or Excel 2003, use  =VARP(A1:A1000).  The 

worksheet should look something like the following: 

 

 

Figure 1-28: Population variance:  Native Excel function 

5) Select cell A1 and choose the Resample menu from the Add-ins>Resampling 

menu or the Add-ins>Resampling floating toolbar.  Choose cell E1 as the Top 

Left cell of the Output Range and 10 as the Number of Trials. 
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Figure 1-29: Resampling dialog 

6) Click OK.  In cell E11, enter the formula  =VAR.P(E1:E10)  to calculate the 

sample variance (for Excel 2007 and 2003, use  =VARP(E1:E10).   

 

7) You should use the VARP (population variance) formula you used previously for 

the sample variance in step 5 - the point of this exercise is to show that simply 

using the population variance formula for a sample underestimates the population 

variance.  

 

8) Select the Repeat and Score feature from the Resampling menu.  Choose cell E11 

as the Score cell and 1000 as the number of iterations.  Click OK. 

 

 

Figure 1-30: Repeat and Score on sample variance 

9) Find the average of the values on the Results sheet by using the formula  

=AVERAGE(result1) 
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Figure 1-31: Calculating the average of 1000 sample variances 

10) The average of 1000 sample variances (using the Excel population variance 

function VAR.P) underestimates the population variance by 8.100 – 7.380 or 

about 0.72. 

 

Don’t erase the worksheet yet… let’s make some histograms first! 

Create a Histogram with RSXL 

Histograms are very important statistical tools.  RSXL has the capability of creating 

histograms with a minimum of effort.  Using the Results worksheet from the previous 

example, erase the contents of cell B1 while keeping the values in cells A1:A1000.  

Select cell A1 and choose the histogram feature from the Resampling menu. 

 

 

Figure 1-32: Histogram dialog 

Click in the “Top Left Cell…” edit box and choose cell C1.  Keep all other settings the at 

their default values and click “Draw.”  A sample result is in figure 1-33. 
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Figure 1-33: Histogram results 

RSXL will make a valiant attempt to find suitable bin ranges in order to plot a proper 

histogram.  Note the columns that represent bin midpoints, the frequency counts in each 

bin, the percentage of the total in each bin, and the cumulative frequency.   

 

Creating a histogram is both art and science.  The RSXL histogram feature allows you to 

adjust the bin widths, the number of bins, and you can select integer binning for integral 

values if desired. 

 

There are more examples of using the histogram feature later in the supplement.  Also, 

the Box Sampler histogram feature is identical to RSXL. 
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StatCrunch 

Likewise, this procedure needs to use the StatCrunch statistic "unadj variance" 

throughout the exercise for the same reason as noted above. 

 

1) Open StatCrunch and select Data>Simulate>Uniform. 

 

 

Figure 1-34: StatCrunch Uniform samples 

2) Enter 1000 for the number of rows and 1 for the number of columns.  The 

Uniform Parameters will be from a minimum of 0 to a maximum of 9.  Under 

Rounding, set the number of decimal places to 0.  Click Compute! and a 

worksheet similar to the following should appear: 
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Figure 1-35: Uniform distribution from 0 to 9 inclusive 
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3) We have generated a random list of 1000 numbers between 0 and 9 inclusive as 

shown in figure 1-35.   

4) To find the population variance, select Stat>Summary Stats>Columns and choose 

the Uniform1 column.  Select Unadj. Variance (as in figure 1-36).  Click 

Compute! 
 

.  

Figure 1-36: Unadj. Variance (population variance) 

 

 

Figure 1-37: Population variance 



© 2015 Statistics.com LLC 31 

 

5) The population variance for the Uniform1 column is 6.741159. 

 

6) To calculate the mean of 1000 sample variances (sample size = 10) using the 

population variance formula, choose Data>Sample and select the Uniform1 

column.  Enter a Sample Size of 10, enter 1000 for the number of samples and 

check the Sample with replacement box.  The following “Compute statistic…” 

expression calculates the population variance (uvar = unadjusted variance) of each 

sample (resample) taken from Uniform1: 

 

  uvar("Sample(Uniform1)") 

   

Change the name of the new column to “pvar” or something similar and click 

Compute!  You should see a new column of 1000 sample variances.  
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Figure 1-38: Calculating variance of each of 1000 samples 

7) Find the mean or average of the “pvar” column by selecting Stat>Summary 

Stats>Columns, choose the pvar column and select the mean.  Click Compute! 
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Figure 1-39: Mean of sample variances 

8) The mean of the unadjusted variances of the samples is 6.13569 for an 

underestimate of 0.605469 compared to the population variance of the original 

data set. 

1.7 What to Measure - Distance (nearness) 

The question exercise posed in section 1.7 of the text involves calculating the 

Euclidean distance between two vectors.  The answer to the question was an 

Excel workbook with the formulas and calculations on display.  Let’s follow with 

the StatCrunch solution to the problem. 

 

Question: Let's say that you own a music store, A, B and C are all customers 

of yours, and that A and B have both just made purchases. You want to 

recommend one of these purchases for C. Which one would you recommend? 

 ANSWER  

StatCrunch 

1) Open StatCrunch and enter the vectors for customers A, B and C (in StatCrunch, 

the vectors will be in columns instead of rows) as shown in figure 1-40. 

 

Figure 1-40: Vectors for customers A, B and C 
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2) Select Data>Compute Expression and enter  (“C”-“A”)^2 for the expression.  

This formula subtracts each element in vector A from the corresponding element 

in vector C and squares each individual result.  The New column name should be 

CA.  Click Compute! (figure 1-41). 

Note:  Quotes are needed for column/vector labels unless the label is enclosed by 

another command.  The expression:   mean(A)   is OK and calculates the mean of 

column A.  The expression   A-B  will NOT work because StatCrunch would 

attempt to interpret both A and B as built-in commands.  To avoid an error, 

individual column labels must be entered as  “A” - “B”.   

 

Figure 1-41: Squared differences of vector C – vector A 

3) Repeat step 2, except use the expression  (“C”-“B”)^2 and the New column name 

should be  CB.  Click Compute!  Your StatCrunch worksheet should look like 

figure 1-42. 

 

Figure 1-42: Squared differences 

4) To find the square root of the sum of the squared differences (the Euclidean 

distance) of the CA and CB columns, again choose Data>Compute Expression.  

Enter the expression:  sqrt(sum(CA))  to calculate the square root of the sum of 
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column/vector CA.  The new column name should be dCA (figure 1-43).  Click 

Compute. 

 

Figure 1-43: Calculate the square root of the squared difference in column/vector CA 

5) Repeat step 4, using  sqrt(sum(CB))  to calculate the square root of the squared 

differences in column/vector CB.  The new column name should be dCB.  Click 

Compute. 

6) The final result is shown in figure 1-44.  We should recommend customer A’s 

music choices to customer C.  The Euclidean distance between C and A is 3.16, 

while the distance between C and B is 11.27. 

 

Figure 1-44: Results:  Recommend customer A’s choices to customer C 
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2 Statistical Inference 

2.1 Repeating the Experiment 

Resampling Stats 

We can try the medical errors example ourselves using Resampling Stats for Excel.  You 

can enter the data from table 1-10 manually or you can download the workbook <here>. 

1) Figure 2-1 illustrates the medical error data 

 

Figure 2-1: Medical errors data from Table 1-10 

medical_errors.xls
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2) Select cell A1 and choose Shuffle from the Resampling menu; Resampling Stats 

auto-completes the rest of the range to be shuffled.  Note that the Shuffle option 

resamples the data WITHOUT replacement. 

 

Figure 2-2: Matrix shuffle 

3) Select cell D1 as the Output cell and choose a Normal Shuffle (which takes all the 

values in the range, shuffles them, then places the shuffled values in a new range 

with the same number of columns and rows).  Click OK.  Find the average of each 

new column and calculate the difference in the means as shown in Figure 2-3. 



© 2015 Statistics.com LLC 38 

 

 

Figure 2-3: Difference in means of shuffled medical errors 

4) Select the difference in means (cell F27 in Figure 2-3).  Choose Repeat and Score 

and try 20000 trials.  After the simulation finishes (40 seconds on an older 

laptop), go to the Results window, and use Excel's Function wizard and the same 

COUNTIF function to count how many of the results were >= 0.92, then divide 

by 20,000.  Alternatively, you can enter the formula directly:  enter  

=COUNTIF(result1,”>=0.92”)/COUNT(result1)  to calculate an estimated p-

value (Figure 2-4) 



© 2015 Statistics.com LLC 39 

 

 

Figure 2-4: Estimated p-value from 20000 trials 

5) The estimated p-value of 0.0137 supports the conclusion that the difference in the 

reduction of hospital errors was most likely not due to chance. 

6) Create a histogram of the results by selecting cell A1 and choosing the Histogram 

feature in Resampling Stats as shown in figure 2.5. 
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Figure 2-5: Histogram dialog 

7) Select cell D1 as the Top Left Cell for Freq. Table and click Draw.  The resulting 

histogram from this simulation is shown in figure 2-6. 

 

Figure 2-6: Histogram 

8) The gaps are due to the fact that there is a limited number of feasible differences 

in average errors, simply as a result of the given data.  Three of the histogram bins 
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chosen by the automatic binning algorithm just happened to contain no feasible 

values for the difference in means under any shuffling of the data.  We can 

eliminate the gaps by reducing the number bins (by trial) until the gaps disappear.   

 

Figure 2-7: Reducing the number of bins 

9) The original number of bins was 39 and if we choose 36 bins as shown in figure 

2-7, we should see a histogram without gaps.  The result is shown in figure 2-8. 

 

Figure 2-8: Modified histogram with 36 bins 

10) Note the original medical error mean difference of 0.92 is on the far right of the 

histogram, indicating that such a value is not likely due to chance.  Why do you 

think the histogram resembles a Normal curve? 

StatCrunch 

We have to be somewhat creative to model the medical errors problem in StatCrunch.  

StatCrunch does not behave like Excel! 
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1) Download the Excel medical errors workbook from the Resampling Stats section 

above.  Open StatCrunch and copy/paste column A of the medical error data from 

the Excel worksheet into the first column of the StatCrunch worksheet filling cells 

1-25.  Copy/paste the data from column B from the Excel worksheet into the same 

StatCrunch column filling cells 26-50.  Name the column med. 

 

Figure 2-9: Medical error data in single stacked column 

2) Select Stat>Resample>Statistic 

3) Choose the med column.  For the Statistic, enter (or copy/paste): 
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mean(subset(med,row <= 25)) - mean(subset(med,row > 25)) 

This statement uses the subset function to find the mean of the first 25 rows/cells 

of the med column and subtracts from that value the mean of rows/cells 25-50.  In 

other words, this statement finds the difference in means between the two medical 

error data sets.  See figure 2-10. 

4) Choose the Permutation test (without replacement) and enter 1000 as the number 

of resamples.  Check the Store resampled statistics in data table and click 

Compute!  See figure 2-10.  This is a lengthy calculation so you may have to click 

Continue if the script warning dialog appears.  Rename the new column “diff”. 

 

Figure 2-10: Resample Statistics 

 

5) Here is some sample output: 
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Figure 2-11: Sample output for difference in means (medical errors) 

 

 

Figure 2-12: Summary results 

6) Note the difference in means of the original data (observed) is 0.92.  The 

proportion of resampled differences => the observed is 0.007992008.  Click on 

the > button in the lower right corner of the results to view a histogram. 
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Figure 2-13: Histogram 

7) We can verify the results by actually counting how many times the resampled 

data was >= (or =>) 0.92 by selecting Stats>Summary Stats>Column, selecting 

the diff column, entering:  diff>=0.92 in the “Where” box and clicking n in the 

Statistics box (see figure 2-14).  Click Compute!  Figure 2-15 displays the output 

from one complete experiment. 

8) Note:  Remember that the results of most of the experiments in the supplement 

and the results from your own computer are based on pseudo-random numbers 

will most likely not agree.  However, if enough trials are done, the results should 

be reasonably close. 
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Figure 2-14: Summary Stats dialog 

 

 

Figure 2-15: Number of instances (7) of difference in means >= 0.92 

Box Sampler 

The Box Sampler model for the medical errors simulation is somewhat more involved 

than the coin toss simulation.  If you would rather download and run a macro-enabled 

workbook, you can click this <link>.  I would still recommend that you read through the 

step-by-step procedures to see how the Box Sampler model was created. 

Here are the step-by-step procedures: 

1) Download the mederrors.xls file using this <link>. 

hospital.xlsm
mederrors.xls
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2) In order to correctly populate the Box, we need to know the frequency of each 

number of errors.  The mederrors.xls workbook calculates the frequency for us.  

The data is placed in cells A1:B25 and it is evident that the values in the data 

range from 1 to 9.  We entered those values in cells D1:D9.  The frequencies 

(which could also be counted manually) are calculated by the Excel 

=COUNTIF($A$1:$B$25,D1) functions in cells E1:E9.  The worksheet is 

displayed in Figure 2-16: 

 

Figure 2-16: Frequency of medical errors 

 Look closely at the =COUNTIF functions in cells E1:E9.  Note that we are using 

absolute references to the medical error data range in cells $A$1:$B$25.  

Absolute references are denoted by the $ sign and do not change when the 

formula is copied to another location.  Also note that we use the cell reference D1 

to refer to the value 1 in cell D1.  This value is our comparison value or the value 

we are looking to count.  The D1 cell reference is a relative reference, which 

means that if we copy and paste the formula to another cell location, the D1 

reference will change to reflect the new location.  So, the formula in cell E2 will 

reference the comparison value in cell D2, E3 references D3, etc. 

If we enter the function or formula as shown in cell E1 and then copy this formula 

down to cell E9 (click on the box in the lower right corner of cell E1 and drag 

downward to cell E9), the data input will remain constant (absolute references), 

but the comparison cell will change (relative references) to reflect the relative 

positions of the new cell location.  The result is a frequency table, which is 

exactly what we want.  The value (50) in cell E10 is a checksum to make certain 
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we have included all the data.  Please make certain you look at the formulas in 

cells E1:E9 so you can understand how the frequency table was created. 

3) Start Box Sampler and instead of using the default settings, choose Two Samplers 

(for the two columns of data), a Sample Size of 25 (for the number of rows of 

data) and 1000 Simulations as shown in Figure 2-17: 

 

Figure 2-17: Box Sampler setup 

4) Click OK.  Enter the frequency data calculated from step 2 in the Box as shown in 

Figure 2-18.  Note that there is no need to enter 7 or 8 (why?). 

 

Figure 2-18: Box contents 

5) In both Sample-1 and Sample-2 output boxes, change the With Replacement 

setting to Without Replacement setting.  The explanation for With vs. Without 

replacement will be explained later in the course.  For now, follow along and 

change the setting (Figure 2-19): 
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Figure 2-19: Without replacement 

6) Change the simulation speed to Superfast and verify that the number of 

simulations = 1000.  In the Sample Statistics cell (cell N11), enter the formula  

=AVERAGE(Sample1) - AVERAGE(Sample2)  

as shown in figure 2-20.  Don’t worry about the #DIV/0? error.  That will go 

away after some data is ‘fed’ to the formula by running the simulation. 

 

Figure 2-20: Enter the Sample Statistics formula in cell N11 

7)  Finally, in an open cell (I used cell B28), enter the formula:   

=COUNTIF(Stat1, “>=0.92”)/ReplCount  



© 2015 Statistics.com LLC 50 

 

so we can calculate a p-value estimate.  See figure 2-21.  ReplCount is the named 

range for the number of simulations, which in this case is 1000.  Stat1 is the 

named range for the output of the Sample Statistics in cell M12 and downward. 

 

Figure 2-21: Estimated p-value 

8) Click the Simulate button to run the model.  Be patient… this model is SLOW.  

The Superfast setting will not output as often, so it may appear that nothing is 

happening.  Again, be patient.  The p-value estimate will update as the model 

begins to create output. 

9) Figure 2-22 illustrates the output from one simulation of 1000 trials.  The result is 

consistent with the Resampling Stats estimated p-value.  Again, you can 

download the macro-enabled workbook at the beginning of this section if you are 

having problems creating the model. 
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Figure 2-22: Output from one simulation of the medical errors example 
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3 Displaying and Exploring Data 

No specific resampling procedures in this chapter.  You might take this opportunity to 

explore the charting features of Excel and/or the software package you are using. 
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4 Probability 

No specific resampling procedures in this chapter.  As an exercise, you might try tossing 

virtual coins and/or dice using your software package to see how closely the experimental 

results agree with the theoretical results. 
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5 Relationship Between Two Categorical 
Variables 

5.1 Two-Way Tables 

Could Chance be Responsible? 

The following is the admission rate resampling model: 

1. Put 584 chips in a hat to represent the 584 applicants. Of these, 147 are marked 

Admitted and 437 are marked Rejected. 

2. Shuffle the hat 

3. Draw 393 chips from the hat (that's the size of the female group), count the 

number of Admits, and calculate this as a proportion. 

4. Draw the remaining 191 chips from the hat (the size of the male group), count the 

number of Admits, and calculate this as a proportion. 

5. Record the criterion (statistic) of interest, which is the difference in the 

acceptance rates (women minus men). The actual difference was 23.92 - 27.75 = -

3.83 percentage points.  

6. Repeat the trial many (say 1000) times, and find out how often we get a difference 

as extreme as -3.83 percentage points.    

Resampling Stats 

1) Open Resampling Stats and select the Urn feature.  Let 1 = Admitted and 0 = 

Rejected.  Select A1 as the Top Left cell and click OK. 
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Figure 5-1: Populate the Urn 

2) Select cell A1 and choose Shuffle (Shuffle resamples without replacement) from 

the Resampling menu.  Select cell C1 as the Top Left cell.  Keep the default 

number of cells in the output range (584).  Click OK. 

 

 

Figure 5-2: Shuffle dialog 

3) In cell E1, enter the formula  =SUM(C1:C393)/393.  This formula calculates the 

proportion of women who were admitted to the program.  In cell E2, enter the 

formula  =SUM(C394:C584)/191.  This formula calculates the proportion of men 

who were admitted to the program.  In cell E3, enter the formula  =100*(E1-E2)  

to find the difference in the two proportions (women – men) expressed as a 

percentage. 
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Figure 5-3: Calculate the difference in proportions expressed as a percentage (cell E3) 

4) Select cell E3 and choose Repeat and Score from the Resampling menu.  Click 

OK. 

 

 

Figure 5-4: Repeat and Score on the difference in proportions 

5) The partial output of this simulation is shown in figure 5-5.  The Excel formula  

=COUNTIF(result1,”<=-3.83”)  in cell B1 finds the number of instances in the 

output that equal or are further from zero (more extreme) than the -3.83 

percentage in the original data.  NOTE:  Column A… the output range is 

automatically named “result1” by Resampling Stats.  We can use this range name 

to refer to the entire output data for both Excel formulas and in creating 

histograms. 

 



© 2015 Statistics.com LLC 57 

 

 

Figure 5-5: Estimated p-value = 0.176 

6) The estimated p-value from our simulation can be calculated by dividing the 176 

values as extreme (or more extreme) as the original difference of -3.83 by 1000 or 

176/1000, which equals 0.176.  This p-value is not too unusual, so the difference 

in admission rates could be due to chance. 

 

7) Create a histogram by selecting the cell A1 on the Results sheet and choosing the 

histogram feature from the Resampling menu.  The histogram dialog should 

appear with cell A1 in the range input box.  The histogram function will 

automatically select the entire column for you.  Choose cell D1 as the top cell of 

the output range and click Draw. 

 

Note:  You can select the top cell of the data column (A1 in most instances), enter the 

named data region (result1, result2, etc.), or enter the actual data range (A1:A1000) 

for the Data Input Range in the histogram dialog. 

 

 

Figure 5-6: Histogram dialog 
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8) Here is the histogram for 1000 trials (figure 5-7) 

 

 

Figure 5-7: Histogram:  1000 trials 

9) Run the model again by selecting Repeat and Score and then change the iterations 

to 10000. 

 

 

Figure 5-8: Repeat and Score again 

10)   Create a histogram from the new model and compare it to figure 5-7. 

 

StatCrunch 

1) Open StatCrunch and populate the Urn as follows:  Select Data>Compute 

Expression.  In the Compute Expression dialog, enter: 

 

concat(rep(1,147),rep(0,437)) 
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The word “concat” is an abbreviation of concatenate, which means (roughly) “to 

add to,” so this statement creates a list of 147 repetitions of the number 1 added to 

another list of 437 repetitions of the number 0 and places the continuous list of 1’s 

and 0’s in the first column.  Change the column name to “urn” as shown in Figure 

5-9.  Click Compute! 

 

 

Figure 5-9: Populate urn 

2) Choose Stat>Resample>Statistic and choose the urn column.  The statistic 

expression is somewhat complex and uses the powerful “subset” command which 

allows us to designate a range of rows as input for a StatCrunch operation.  Subset 

is particularly useful in permutation operations where we resample without 

replacement.  Here is the statistic expression (you can copy/paste): 

 

100*(sum(subset(urn, Row<=393))/393 - sum(subset(urn, Row>393))/191) 

 

Select the Permutation – without replacement option and click Compute! (see 

figure 5-10).  You may receive an unresponsive javascript message due to the 

number of calculations.  If this happens, click Continue to continue the execution 

of the script. 
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Figure 5-10: Resample Statistic dialog 

3) The Statistic expresson in step 2 (and figure 5-10) takes the sum of a subset of the 

urn column, specifically the sum of the rows from 1 to 393 (the female 

admissions) and divides this sum by 393 to obtain the proportion of female 

admissions.  Then, the statistic expression subtracts a second subset of the urn 

column (the male admissions) that consists of the sum of the rows from 394 to 
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584 divided by 191 (to calculate the male admissions proportion) .  This 

difference in proportions is then multiplied by 100 to obtain a percentage. 

 

4) The results of one model run can be seen in figure 5-11 (you may need to resize 

the result dialog). 

 

 

Figure 5-11: StatCrunch female/male admissions results 

5) The original -3.83 difference in proportions is well within the 90% confidence 

interval of -6.16 to 6.28.  This means that the -3.83 difference in admissions 

between females and males is most likely due to chance. 

 

6) Click the > box in the lower right of the dialog to view a histogram (figure 5-12). 

 

 

Figure 5-12: Histogram of difference in admissions 
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6 Surveys and Sampling 

6.2  Margin of Error:  Sampling Distribution for a Proportion 

Solving the Voter Survey Problem with Resampling Stats for Excel  

1) Use 1 for positive and 0 for not positive. 

 

2) Start RSXL and select the Urn feature.  Accept the default “Create Urn via Dialog 

Box” (Figure 6-1) 

 

 

Figure 6-1: Initial Urn dialog 

3) Use 1 for the 1
st
 value and 36 for “How Many?”  

 

4) Use 0 for the 2
nd

 value and 64 for “How Many?” 

 

Note:  You could also use 72 for “How Many?” in step 3 and 128 for “How 

Many?” in step 4.  As stated in the text, the important concept is to keep the 

percentage of positive and negative ratings equivalent to 36% and 64% 

respectively.  Please read the corresponding section of the textbook for further 

information. 

 

5) Click in the field that says “ Top cell of urn output range, then click the cell on the 

spreadsheet where you want the top of the urn to be (A1 will do) then click “OK” 

(Figure 6-2)  
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Figure 6-2: Filling Urn contents 

6) Select cell A1 and choose the Resample dialog (this resamples with replacement).  

Cells A1:A100 should automatically be selected as the input range, choose C1 as 

the Top Cell of the Output Range, and 200 as the Number of Cells in the Output 

Range (Figure 6-3) 

 

 

Figure 6-3: Resampling dialog 

7) In cell E1 (or any empty cell) place the formula “=SUM(C1:C200)/200” to 

calculate the proportion of 1’s, representing “positive” handling of economy 

(Figure 6-4). 
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Figure 6-4: Proportion of positive responses in one trial 

8) Highlight cell E1 and select “Repeat and Score”.  Make certain cell E1 is in the 

top edit box.  E1 is the score cell.  Use 5000 iterations. 

 

9) Create a histogram of the data in cells A1:A5000 on the Results sheet using the 

histogram feature of RSXL (Figure 6-5). 

 

 

 

Figure 6-5: Histogram 

 

Roughly speaking we can see that the vast majority of the results run from about 30% 

positive to 42% positive. 
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Solving the Voter Survey Problem with StatCrunch 

Note:  The StatCrunch procedure below requires that the resample size be the same size 

as the "box" that we are drawing from; this is simply because the program lacks the 

facility to enter a separate value for the resample size.  This is not a problem - as we saw 

in the text, the "box" can be a variety of different sizes.  What matters is the resample 

size.  So here we need to recognize that the resample size must be N=200 (to match the 

original sample), and make the "box" (from the "concat" statement) the same size. 

 

1) After opening StatCrunch, select Data -> Compute Expression 

 

2) In the Expression box, type: 

 

 concat(rep(1,72),rep(0,128)) 

 

to fill the urn (box).  This expression physically joins or concatenates (concat) a 

list of 72 repetitions of the number 1 (rep(1,72)) to a list of 128 repetitions of the 

number 0 (rep(0,128).  The list will be generated and placed in StatCrunch 

automatically.  Note:  This list must be the same size as the resample we draw 

later, because the "Resample" function used in step 4 automatically assumes that 

the resample size is the same as the sample size.  So we make the concat 

statement produce a list of 200 1's and 0's, 36% or 72 values = 1. 

 

3) Type x for the new column name at the bottom of the dialog and click Compute! 

(Figure 6-6) 

 

 

 

Figure 6-6: StatCrunch Compute Expression dialog (define Urn/Box) 

 

4) Select Stat -> Resample -> Statistic and click on the x in the Columns to 

Resample. 
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5) Type:  sum(x)/200 in the Statistic: edit box and 5000 for the Number of 

Resamples.  Click Compute! (Figure 6-7) 

 

 

Figure 6-7: StatCrunch Resample Statistic 

6) Here is the result (Figure 6-8).  Again, you may need to resize the dialog. 
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Figure 6-8: StatCrunch resample results 

 

7) Click the > button (lower right) to see the StatCrunch histogram (Figure 6-9) 

 

 

Figure 6-9: StatCrunch histogram 

Roughly speaking, we can see from the percentiles in Fig. 5-8 that the vast majority of 

the results are between 30% and 42%. 

Solving the Voter Survey Problem Using Box Sampler 

 

1) Start Box Sampler and click OK on the opening dialog 

 

2) Edit Box Sampler so it is identical to Figure 6-10. 
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Figure 6-10: Box Sampler setup for the voter survey problem 

 

3) The Sample Statistic cell (K11 in Figure 6-10) should have the formula 

“=SUM(Sample)/200” 

 

4) Click the “Simulation:  Simulate” button (Figure 6-11) or select “Simulate” from 

the Box Sampler Menu. 

 

 

Figure 6-11: Simulate button 

5) When the simulation is complete (be patient!), create a histogram by selecting the 

“BoxSampler -> StatCharts -> Histogram” menu.  Use “Stat1” for the Data Input 

Range.  A histogram is shown in Figure 6-12. 
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Figure 6-12: Box Sampler histogram 

Roughly speaking, we can see that the vast majority of the results are between 30% and 

42%. 
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7 Confidence intervals 

7.3  Confidence Intervals for a Mean 

There are video tutorials for RSXL, StatCrunch, and Box Sampler for the Toyota price 

data.  These videos can be found at www.introductorystatistics.com in the Book menu 

under the Videos sub-menu.  

7.6  Confidence Intervals for a Single Proportion 

StatCrunch Procedure 

1) Open StatCrunch.  Choose Data-> Compute Expression 

 

2) Enter:  concat(rep(1,4),rep(0,16))  in the Expression edit box 

 

3) New column name x 

 

4) Click Compute! (figure 7-1) 

 

 

Figure 7-1: StatCrunch Compute expression dialog 

 

5) The returned data is found in column x (figure 7-2) 

 

http://www.introductorystatistics.com/
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Figure 7-2: Data in column x 

6) Choose Stat-> Resample-> Statistic 

 

7) Select column x as the Columns to resample 

 

8) Enter:  sum(x)/20  as the Statistic.  Dividing the sum by 20 calculates the decimal 

proportion of returns. 

 

9) Click Compute! (figure 7-3) (StatCrunch automatically sets the size of the 

resample at 20, the same size as the original box (column x)  
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Figure 7-3: Resample Statistic dialog 

10) The 90% confidence interval goes from 0.05 to 0.35:  the 5
th  

percentile  = 0.05  

and the 95
th

 percentile = 0.35 (figure 7-4). 
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Figure 7-4: 90% confidence interval (between 5
th
 and 95

th
 percentiles) 

11) View histogram by clicking the > button (figure 7-5) 

 

 

Figure 7-5: StatCrunch histogram 

Box Sampler Procedure 

1) Start Box Sampler 

 

2) Accept default settings in the opening dialog 

 

3) Create the Box (figure 7-6) 
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Figure 7-6: Box setup 

4) Enter a sample size of 20 (figure 7-7) 

 

 

Figure 7-7: Sample size 

5) Enter 1000 for the # of Simulations (figure 7-8) 
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Figure 7-8: # of simulations 

6) The Sample Statistics formula (Cell K11) is “=SUM(Sample)/20” (figure 7-9).  

Recall that “Sample” is the named range for the Sample Values.  Dividing by 20 

calculates the proportion of returns. 

 

 

Figure 7-9: Sample statistic formula in cell K11 

7) Click the “Simulation: One Element” button several times to see the first few 

elements of the resample. 

 

 

Figure 7-10: Simulation: One Element button 

8) Click the “Simulation: One Resample” button to fill in the remainder of the first 

resample.  You can click this button a few more times to watch the “Stat1” named 

range (output range below Sample Statistics formula) begin to fill. 

 

 

Figure 7-11: Simulation: One Resample 

9) Click the “Simulation: Simulate” button to complete the entire simulation. 
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Figure 7-12: Simulation: Simulate 

10) Calculate the 90% Confidence Interval by selecting an empty cell and entering the 

Excel function for the 5
th

 percentile as follows:  =PERCENTILE(Stat1, 0.05) 

 

11) In the cell below the 5
th

 percentile formula, enter:  =PERCENTILE(Stat1, 0.95)  

to calculate the 95
th

 percentile. 

 

12) The 90% confidence interval is from 0.05 to 0.35 (identical to the StatCrunch 

simulation) 

 

 

Figure 7-13: 90% confidence interval 

13) Create a histogram by selecting “BoxSampler-> StatCharts-> Histogram” and 

enter “Stat1” for the Data Input Range and an empty cell for the “Top Left Cell 

for Freq. Table”.  Click Draw (figure 7-14) 

 

 

Figure 7-14: Box Sampler Histogram dialog 

14) Box Sampler Histogram (figure 7-15) 
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Figure 7-15: Box Sampler Histogram output 

 

Resampling Stats Procedure 

1) After loading the Resampling Stats add-in, use the Urn feature or manually enter 

4 “1’s” and 16 “0’s” in cells A1:A20 (figure 7-16). 
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Figure 7-16: Product purchase and returns data 

2) With cell A1 selected, choose “Resample” (with replacement) from the 

Resampling menu.  

 

3) Select cell C1 for the Top Cell of the Output Range and use 20 for the Number of 

Cells in the Output Range.  Click “OK” (figure 7-17). 

 

 

Figure 7-17: Resample dialog 
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4) Use the Excel function “=SUM(C1:C20)/20” to find the proportion of returns.  

This formula can be placed in any empty cell near the resample output range (for 

example, cell C22).   

 

 

Figure 7-18: Find the proportion of returns using the formula  =SUM(C1:C20)/20 

5) With the “=SUM(C1:C20)/20” cell selected, choose “Repeat and Score” from the 

Resampling menu. 

 

6) Use 1000 for the Number of Trials.  Click “OK” (figure 7-19). 
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Figure 7-19: Repeat and Score dialog 

7) When the simulation has finished, order the data (sort) on the Results sheet in 

column A from low to high. 

 

8) The range from A1 to A1000, which contains the sums of all the resamples, is 

named “result1”.  Find the 5
th

 and 95
th

 percentiles as we did in Box Sampler.  In 

an empty cell (D1 for example), enter the native Excel formula:  

=PERCENTILE(result1, 0.05) for the 5
th

 percentile and in cell D2, enter 

=PERCENTILE(result1, 0.95) for the 95
th

 percentile.  Again we see a 90% 

confidence interval from 0.05 to 0.35 (figure 7-20). 

 

 

Figure 7-20: 90% confidence interval using Excel’s =PERCENTILE() function 

9) Create a histogram by choosing the histogram feature from the Resampling menu.  

Select cell A1 for the Data Input Range and any convenient empty cell for the 

Top Left Cell for Freq. Table.  Click “OK” (figure 7-21). 
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Figure 7-21: Resampling Stats Histogram dialog 

10) The histogram is similar to Box Sampler. 

 

 

Figure 7-22: Resampling Stats histogram 

 

Note:  In the examples above, we divided the sum of returns in each resample by 20 in 

order to calculate the proportion of returns.  This is somewhat inefficient and results in an 

unnecessary division for each trial.  If we use 1000 trials, then we have 1000 divisions!  

A more efficient procedure would be to resample the sums of the returns and calculate a 

90% confidence interval using the sums only.  Then divide the 5
th

 and 95
th

 percentile 

sums by 20 to produce the proportions.  To illustrate, in each of the above examples the 

5
th

 percentile sum = 1 and the 95
th

 percentile sum = 7.  Dividing both 1 and 7 by 20 (1/20 

and 7/20) returns the correct percentile values for the proportions, 0.05 and 0.35 

respectively.  However, computer time is inexpensive and there is nothing wrong with 

doing a few extra divisions! 

Binomial Formula 

A baseball player has a 0.3 probability of getting a hit in each at bat (a 0.300 hitter).  

What is the probability that he will get exactly 3 hits in 5 at-bats? 
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Excel 

We can use Excel to provide a formula approach as follows: 

 

1) Start Excel and select a cell to hold the needed function 

 

2) Click on the fx button to start the Insert Function dialog 

 

3) Enter BINOM.DIST in the Search for a function and click OK 

 

 

Figure 7-23: =BINOM.DIST arguments 

 

4) The =BINOM.DIST function takes 4 arguments.  The first argument is 

Number_s, the number of successes in trials.  In this problem, this argument = 3, 

which is the number of hits. 

 

5) The second argument is the number of trials.  There are five at-bats, so the 

number of trials is 5. 

 

6) The third argument is the probability, 0.3. 

 

7) The final argument is either TRUE or FALSE depending on whether we want a 

cumulative (TRUE) or exact (FALSE) value.  We want the probability of getting 

exactly 3 hits, so the argument is FALSE. 

 

8) Note:  In step 7, if we were to choose TRUE, we would be determining the 

probability of getting 3 or fewer hits in 5 at-bats.  This results in a much higher 

probability since we would count 3, 2, 1 or 0 hits as successes. 
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9) You can see the value of =BINOM.DIST(3, 5, 0.3, FALSE) in the Function 

Arguments dialog (= 0.1323), but click OK to complete the function wizard and 

place the formula in the worksheet. 

 

 

Figure 7-24: Probability of getting exactly 3 hits 

Resampling Stats Procedure 

1) Load Resampling Stats into Excel and create the following data range in cells 

A1:A10 to simulate the 3 chances in 10 of getting a hit (0.300 batting average): 

 

 

Figure 7-25: Resampling Stats model for hits in 5 at-bats 

2) Select cell A1 (the top cell in the data range) and choose Resample from the 

Resampling menu (or click the R button in the Resampling toolbar). 

 

3) Select cell C1 as the top cell of the output range and enter 5 as the number of 

output cells: 
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Figure 7-26: Resample dialog for hits example 

4) Click OK 

 

5) In cell C6, enter the formula  =SUM(C1:C5) 

 

 

Figure 7-27: Calculate the number of hits 

6) Select cell C6 (or whichever cell contains the  =SUM() formula) and choose 

Repeat and Score from the Resampling Menu: 
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Figure 7-28: Repeat and score the number of hits 

 

7) Enter 1000 trials and click OK 

 

8) In the Results sheet, enter  =COUNTIF(result1, “=3”)  in cell B1 

 

 

Figure 7-29: Instances in 1000 trials of exactly 3 hits in 5 at-bats 

9) In this example, there were 131 instances of 3 hits in 5 at-bats.  This is a 

probability of 131/1000 or 0.131. 

 

10) To create a histogram, select the top cell of the output range in the Results 

worksheet (cell A1).   

 

11) Choose Histogram from the Resampling menu or toolbar. 

 

12) Select cell D1 as the Top left cell for the frequency table and select the Integer 

Auto-binning option. 
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Figure 7-30: Histogram dialog for hits example 

13) Click Draw 

 

 

Figure 7-31: Histogram for hits example using Resampling Stats 

 

14) The histogram in Figure 7-31 is similar to figure 7-5 in the text.  Note the Counts 

in each bin.  The figure above was created using a new run of 1000 trials.  In this 

new example, there were 129 instances of exactly 3 hits in 5 at-bats.  How do the 

counts (divided by 1000) compare with the table preceding figure 7-5 in the text?  

See if you can figure out the meaning of the %Total and Cu. Freq. (Cumulative 

Frequency) columns. 
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Box Sampler 

1) Load Box Sampler in Excel and choose the Box Sampler>New Model menu.  

Enter 5 for the Sample Size in the opening dialog and click OK. 

 

 

Figure 7-32: Box Sampler opening dialog 

 

2) In the Box, enter 1 as the first value and 3 for How Many.  Enter 0 for the second 

value and 7 for How Many.   

 

3) Enter 1000 for the # of Simulations and in cell K11 (the Sample Statistic cell), 

enter the formula:  =SUM(Sample)    

 

(Recall that Sample is the name of the range holding the sample values) 
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Figure 7-33: Box Sampler setup for hits example 

4) In the Box Sampler toolbar or menu, click “Simulate” 

 

5) The sum (hits) from each sample will be placed in the Stat1 range below the 

Sample Statistic cell. 

 

6) When the simulation has completed, choose an empty cell, say cell F20, and enter 

the following formula:  =COUNTIF(Stat1, “=3”) 

 

(Recall that Stat1 is the name of the range of output values below the Sample 

Statistic) 
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Figure 7-34: 138 instances in 1000 trials of exactly 3 hits in 5 at-bats 

7) In this example, there were 138 instances of exactly 3 hits in 5 at-bats.  This gives 

us a probability of 0.138 

 

8) You can create a histogram by selecting the Box Sampler>StatCharts>Histogram 

menu item. 

 

9) Enter Stat1 in the Input cell and select an empty cell (say C23) for the Top left 

cell of the frequency table.  Choose the Integer Auto-binning option. 
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Figure 7-35: Box Sampler histogram for hits example 

10) Click Draw 

 

 

Figure 7-36: Box Sampler histogram output 

11) The histogram in figure 7-36 was based on a new run of 1000 trials.  Note that it 

is similar to the histogram in figure 7-5 in the text.  In this new run, there were 

137 instances in 1000 trials of exactly 3 hits in 5 at-bats.  Compare the counts 

above (divided by 1000) with the table preceding figure 7-5 in the text.  Note:  I 

had to make column E wider in order to view the values in the % Total column.  

What do you think these %Total values represent?  What about the values in the 

Cu. Freq. column? 
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StatCrunch 

1) Start StatCrunch and enter 3 1s and 7 0s.  Change the column name to “box” as 

shown below: 

 

 

Figure 7-37: StatCrunch model for hits example 

 

2) Select Data>Sample and choose box for the column.  Enter 5 for the Sample Size, 

1000 for the Number of Samples and select Sample with Replacement.  Choose 

Compute Statistic and enter:  sum("Sample(box)") as shown in the next figure. 
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Figure 7-38: Sample columns setup 

 

3) Enter hits for the Column name and click Compute! 

 

4) We now need to count the number of occurrences of exactly 3 hits.  Select 

Stat>Summary Stats>Columns and choose the hits column.  Enter “hits=3” in the 

Where: editbox (as follows): 
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Figure 7-39: Summary statistics 

 

5) Click n in the Statistics box.  The n entry provides a count of the number of 3’s in 

the hits column. 

 

6) Click Compute! 
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Figure 7-40: 130 instances in 1000 trials of exactly 3 hits in 5 at-bats 

 

7) There were 130 instances in 1000 trials of exactly 3 hits in 5 at-bats. 

 

8) Making a histogram is simple.  Click Graph>Histogram and choose the hits 

column.  Click Compute! 

 

 

Figure 7-41: StatCrunch histogram for hits example 
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7.7 Confidence Interval for a Difference in Means 

Resampling Stats Procedure 

1) If you haven't done so already, copy (or download) the data from Vendor A in 

column A and the data for Vendor B in column B. If you have been working in 

RSXL, press reset in the RSXL menu to clear the model. 

 

2) Highlight the entire data range, A1:B12 and select Resample from the RSXL 

menu. 

 

3) Choose D1 as the Top Left Cell of the Output Range and the Resample Within 

Columns option. This option creates a two-box model by keeping the vendor 

columns separate and independent of each other. Click OK. 

 

4) In cell F1, enter the formula "=AVERAGE(D1:D12)" and in cell F2, enter the 

formula "=AVERAGE(E1:E10)". 

5) In cell F3, enter the formula "=F1-F2" to calculate the difference in means 

between the independent column (two-box) resamples. 

 

6) Highlight cell F3 as the score cell and select Repeat and Score. Try 1000 trials. 

Click OK. 

 

7) Create a 90% confidence interval by entering the formula 

"=PERCENTILE(result1,0.05)" in cell C1 and "=PERCENTILE(result1,0.95)" in 

cell C2. 

StatCrunch 

1) We will use two columns for the two box model. Open StatCrunch and copy/paste 

the Vendor data from the Excel workbook (download <here>) or load the Excel 

workbook directly into StatCrunch using "Data> Load Data> from file" and select 

"My computer". Browse and select the Excel workbook downloaded above, 

making certain to uncheck the "Use first line as column names" (the first line 

contains data!). Click "Load File" at the bottom of the dialog. 

 

2) Rename the first column "A" and the second column "B" (figure 7-42). 

vendors.xls
vendors.xls
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Figure 7-42: Two box model 

 

3) For vendor A, select Data> Sample.  Select column A, enter 12 as the sample size, 

check "Resample with Replacement", and enter 1000 as the number of trials. The 

Statistic expression is: 

 

mean("Sample(A)") 

 

Name the new column “meanA” and click Compute! (figure 7-43). 
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Figure 7-43: Sample columns dialog two-box model (Vendor A) 

4) For vendor B, repeat the above, selecting column B, 10 as the sample size, and 

Statistic expression: 

 

mean("Sample(B)") 

 

Rename the new column "meanB". 

 

5) Find the difference in the means by selecting "Data>Compute Expression" and 

entering: 

 

meanA - meanB 

 

as the expression and "diff" as the new column name. Click Compute! 

 

6) Find the 90% confidence interval by selecting "Stat>Summary Stats>Columns". 

Select the "diff" column and enter 5, 95 in the Percentiles box (figure 7-44). 
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Figure 7-44:  Calculate the 90% confidence interval by specifying percentile range 

7) The output of one complete 1000 trial simulation is shown below in figure 7-45. 

Note that the 90% confidence interval contains 0, which means that we can't rule 

out random factors or chance as a cause for the difference in means. 

 

Figure 7-45: Summary statistics with 90% confidence interval 

Box Sampler 

We will use two-boxes and enter the data as shown in the table. To create a two-box Box 

Sampler workbook. 

1) In the startup dialog, select “#Populations: Two" 
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2) Enter the data from the table into the two boxes. Vendor A in box 1 and Vendor B 

in box 2. 

 

3) In cell R11 (Sample Statistics cell) enter the formula  =AVERAGE(Sample1)-

AVERAGE(Sample2)  to calculate the difference in means 

 

4) In cell P1, enter the formula  =PERCENTILE(Stat1, 0.05) 

 

5) In cell P2, enter the formula  =PERCENTILE(Stat1, 0.95) 

 

6) Run the model and note the confidence interval expressed by the percentile 

functions in cells P1 and P2. 

 

A macro-enabled workbook illustrating this Two-Box simulation can be 

downloaded <here> 

 

Note: The number of simulations in the macro-enabled workbook is 1000. If you 

have a slower computer, you may want to use the "Superfast" setting (above the 

value for the number of simulations) or enter a smaller number of simulations. 

 

An example workbook is shown below in figure 7-46: 

 

Figure 7-46: Box Sampler output 

 

Notice the two boxes, one for Vendor A and one for Vendor B. The 90% 

confidence interval is calculated at the top of the worksheet in cells P1 and P2. 

The difference in sample means of 0.48 is well within the 90% confidence 

interval calculated in this example simulation. 

Two_Box.xlsm
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7.8 Confidence Interval for a Difference in Proportions 

Resampling Procedure for Cholesterol and MI 

1) Use column A for the “high” box and column B for the “low” box.  Select the Urn 

feature and enter the following for the high box (figure 7-47).  Click OK. 

 

Figure 7-47: High box urn 

2) Select the Urn feature again to populate the low box as shown in figure 7-48.  

Click OK. 

 

Figure 7-48: Low box urn 

3) Select Resample and fill in the dialog for the high cholesterol resample as shown 

in figure 7-49.  Click OK. 
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Figure 7-49: Resample from the high box/urn 

4) Repeat step 3 for the low box/urn.  Fill in the Resample dialog as shown in figure 

7-50.  Click OK. 

 

Figure 7-50: Resample from the low box/urn 

5) In cell G1 enter the formula  =SUM(D1:D135)/135  and in cell G2, enter the 

formula  =SUM(E1:E470)/470.  These formulas calculate the proportions of 1’s 

in each box/urn.  In cell G3, enter  =G1-G2  to calculate the difference in the 

proportions. 

 

6) Select cell G3 and choose Repeat and Score.  Cell G3, the difference in 

proportions, is the statistic of interest in this model and is the score cell.  Enter 

1000 trials and click OK. 

 

7) On the Results worksheet, enter  =PERCENTILE(result1,0.025)  in cell C1 and  

=PERCENTILE(result1, 0.975)  in cell C2 to calculate the 95% confidence 

interval.   

 

8) Create a histogram by selecting the top cell of the results (A1) and choosing the 

Resampling Stats histogram feature.  Select cell C5 as the Top Left Cell for the 

Freq. Table.  Click Draw.  The resulting histogram for one simulation is shown in 

figure 7-51. 
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Figure 7-51: 95% confidence interval (cells C1 and C2) and histogram 

StatCrunch Procedure 

1) Open a StatCrunch worksheet and select "Data>Compute Expression" 

 

2) In the "Expression" box, enter:  concat(rep("1",10),rep("0",125))  and enter "high" 

for the New column name as shown in figure 7-52. 

 

Figure 7-52: Compute expression 

3) Click Compute!  

 

4) Repeat the procedure above using the expression: 

concat(rep("1",21),rep("0",449))  and "low" for the New column name. Click 

Compute! 
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5) You should see the following data in StatCrunch 

 

Figure 7-53: High/low box setup 

6) Select Data>Sample 

 

7) Select high as the column to sample. Enter 135 as the Sample size, 1000 as the 

number of samples, and check the Sample with replacement option. 

 

8) Select Compute statistic below for each sample and enter: 

sum("Sample(high)")/135  to calculate the proportion of 1s for each resample. 

 

9) Name the new column "p1" and click Compute! (figure 7-54). 
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Figure 7-54: Sample columns 

10) Repeat the above procedure and this time select low as the column and 470 for the 

Sample Size. Check Sample with replacement and the Statistic formula is:  

sum("Sample(low)")/470 

 

11) Name the new column "p2" and click Compute! (see sample result in figure 7-

55): 
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Figure 7-55: Sample proportions output 

12) To calculate the difference between the resampled proportions, click 

"Data>Compute Expression" 

 

13) Enter "p1"-"p2" in the Expression box (you MUST include the quotes!). 

 

14) Enter "diff" as the New column name (see below) and click Compute!  Your 

output should be similar to figure 7-56. 

 

Figure 7-56: Calculating the difference in proportions in columns p1 and p2 
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15) The results will be similar to figure 7-57: 

 

Figure 7-57: Difference in proportions in diff column 

16) To calculate the 95% confidence interval, click "Stat>Summary Stats>Columns" 

 

17) Select the diff column, enter 2.5, 97.5 in the Percentiles edit box (as shown 

below) and click Compute!  
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Figure 7-58: Summary column statistics including 95% confidence interval (using the 2.5 

and 97.5 percentiles) 

18) The results are shown in figure 7-59. The 95% confidence interval is from (2.5
th

 

Percentile) -0.013002364 to (97.5
th 

Percentile) 0.083333333. 

 

Figure 7-59: Summary statistics 

7.9 Appendix A – The Parametric Bootstrap (OPTIONAL) 

Resampling Stats 

Using the Toyota data set as an example, here are the steps for Resampling Stats: 

 

1) Find the mean and standard deviation (SD) of the data.  Cell A23 in figure 7-60 

contains the function  =AVERAGE(A2:A21) and cell A24 contains the function 
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=STDEV.S(A2:A21).  In this case, the mean of the Toyota data is 17685 and the 

sample (‘n-1’ version) SD is 3507 as shown in figure 7-60. 

 

2) In cell D2 enter  =RSXLNormal(17685, 3507) and copy this formula down the 

worksheet to cell D21.  This Resampling Stats function will generate a pseudo-

random number (using its RNG) from a Normal distribution having a mean of 

17685 and a SD of 3507.  See figure 7-60. 

 

3) Enter  =AVERAGE(D2:D21) in cell D23. 

 

4) Select cell D23 and immediately choose Repeat and Score.  When generating 

random numbers, you do NOT use Resample prior to Repeat and Score.  Each 

time the worksheet updates, the random numbers will update, so the correct 

procedure is to choose Repeat and Score as the first step. 

 

5) Enter 1000 for the number of trials and click OK.  Sample results are in figure 7-

62.  Note that all values have been rounded to integers. 

 

6) On the Results sheet we can find the 5
th

 and 95
th

 percentiles by using the 

=PERCENTILE function.  In cell E1, enter  =PERCENTILE(result1, 0.05) and in 

cell E2, enter =PERCENTILE(result1, 0.95).  These functions will calculate the 

5
th

 and 95
th

 percentiles respectively.  In this example, the 90% confidence interval 

is from 16443 to 19010.  See figure 7-61. 

 

7) Select cell A1 on the Results sheet and create a histogram (figure 7-62). 
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Figure 7-60: Parametric bootstrap using Resampling Stats 
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Figure 7-61: Parametric bootstrap results 

 

 

Figure 7-62: Histogram of sample means 

 

Box Sampler 

We will use the mean and SD of the Toyota data set (mean = 17685, SD = 3507) 

 

1) Open Box Sampler and enter the following formula in the Box (cell B12):  

=NORM.INV(RAND(),17685,3507) 
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2) Copy this formula down to cell B31 for a total of 20 cells.  Make certain that each 

corresponding “How many” box has a value of 1.  Enter 20 for the Sample Size 

and 1000 for the # of Simulations (figure 7-63). 

 

 

Figure 7-63: Box Sampler setup for parametric bootstrap 

 

3) In cell K11 (the Sample statistics cell) enter:  =AVERAGE(Sample) 

 

4) Run the simulation. 

 

5) When the simulation finishes (be patient!), enter  =PERCENTILE(Stat1, 0.05) in 

cell I1 and =PERCENTILE(Stat1, 0.95) in cell I2 to calculate the 90% confidence 

interval (figure 7-64).  In this example, the 90% confidence interval is from 15888 

to 19543 (rounded to integers). 
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Figure 7-64: 90% CI for the parametric bootstrap 

StatCrunch 

Using the Toyota data mean and SD (mean = 17685, SD = 3507) we will have 

StatCrunch model the parametric bootstrap. 

 

1) Open StatCrunch 

 

2) Select Data>Simulate>Normal 

 

3) As illustrated in figure 7-65, enter 20 for the number of rows (this is the sample 

size) and 1000 for the number of columns (this is the number of trials).  Enter the 

mean (17685) and SD (3507) in the appropriate boxes.  In the Store samples 

section, enter:   mean(Normal)   in order to calculate the mean of each of the 1000 

samples.  Use ‘boot’ for the column label or Prefix and use Rounding to round the 

values to 0 decimal places.  Click Compute! 

 

4) Calculate the 90% confidence interval by selecting Stat>Summary Stats>Columns 

and selecting the boot column, choose a statistic (i.e. mean) and enter 5, 95 in the 

Percentiles box (figure 7-66).  Click Compute! 

 

5) The results are displayed in figure 7-67.   
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Figure 7-65: Simulate a Normal distribution, mean = 17685, SD = 3507 
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Figure 7-66: Find the 90% confidence interval 

 

 

Figure 7-67: Parametric bootstrap results 90% CI 

7.10 Appendix B (Optional) 

Resampling Stats 

1) To create a box for Vendor A, enter the Resampling Stats function  

=RSXLNormal(13.84, 0.70)  in cell A1.  This function generates a pseudo-
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random number from the distribution having the specified mean and standard 

deviation.  Copy this cell down to cell A12 (figures 7-68 and 7-69).   

 

Figure 7-68: Resampling stats RSXLNormal function 

 

 

Figure 7-69: Copy cell A1 downward to cell A12 
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2) Repeat the process for the Vendor B box, using a mean of 13.36 and a standard 

deviation of 0.97.  Enter  =RSXLNormal(13.36, 0.97)  in cell B1 and copy 

downward to include cell B10. 

 

3) We do not have to use the Resample dialog prior to Repeat and Score.  The  

=RSXLNormal()  function will automatically generated a different random 

number each time the worksheet is updated.  This function behavior is standard 

for both native Excel functions and user-created function procedures such as the 

=RSXL random number generators.  All we need to do now is to find the 

difference in means between the two boxes.  In cell D1, enter  

=AVERAGE(A1:A12) – AVERAGE(B1:B10)  as in figure 7-70.   

 

Figure 7-70: Difference in resample means:  Vendor A – Vendor B 

4) Cell D1 immediately becomes our statistic of interest or score cell.  Select cell D1 

and choose Repeat and Score.  Enter 1000 for the number of trials and click OK.  

Note that the values in both boxes update with each iteration. 

 

5) Find the 90% confidence interval and create a histogram using the data in the 

Results sheet.  A sample output is shown in figure 7-71. 
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Figure 7-71: 90% confidence interval and histogram 

6) Cell C1 and C2 contain the  =PERCENTILE(result1, 0.05)  and  

=PERCENTILE(result1, 0.95)  functions respectively and display the 90% 

confidence interval.  The histogram was created by using the Resampling Stats 

histogram feature as we have done in previous procedures. 

Box Sampler 

1) We need a Two-Box model for Box Sampler.  For the first Box, enter the native 

Excel formula  =NORMINV(RAND(), 13.84, 0.70)  in the Value cell (cell B12) 

and for Box 2, enter the formula  =NORMINV(RAND(), 13.36, 0.97)  in Value 

cell I12.  Both of these formulas generate specific pseudo-random values from 

Normal distributions having means of 13.84 and 13.36 respectively and standard 

deviations of 0.7 and 0.97 respectively.   We need sample sizes of 12 for Box 1 

and 10 for Box 2, so copy cell B12 downward to cell B23 and copy cell I12 

downward to cell I21.  Enter 12 for the Sample Size of Box 1 and 10 for the 

Sample Size of Box 2.  In order to replicate drawing 12 and 10 numbers from the 

box, without the values in the box changing as we draw each value, we will draw 

each new sample WITHOUT replacement.  Figure 7-72 illustrates the initial 

setup. 

Note:  The Box Sampler setup is a bit different than the Resampling Stats setup.  In 

Resampling Stats, all pseudo-random numbers are generated or drawn from the box 

before the means are calculated.  In Box Sampler, as each value is drawn from the 

box and placed in the Sample area, a worksheet update is executed, which changes 

the values in the boxes prior to the calculations of the means.  We do not want to 

erase and rewrite new numbers on the slips we’ve already drawn!  So, we need to 
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resample WITHOUT replacement in Box Sampler using this model.  This may seem 

like it should not make a difference in the final confidence interval.  Try the 

simulation both with and without replacement to see what happens to the upper and 

lower bounds of the 90% confidence interval. 

  

 

Figure 7-72: Two-Box setup without replacement 

2) Enter 1000 in cell Q11 (# of simulations) and in cell R11, enter  

=AVERAGE(Sample1) - AVERAGE(Sample2)  for the statistic of interest (the 

difference in the means Vendor A – Vendor B).  Click Simulate. 

 

3) When the simulation has ended, find the 90% confidence interval by using the 

native Excel  =PERCENTILE  as you did in the Resampling Stats procedure.  For 

your convenience, Box Sampler names the statistic output range “Stat1”.  You 

may also create a histogram using the BoxSampler>StatCharts>Histogram 

feature. 

 

4) You can download a macro-enabled Box Sampler workbook for this simulation 

<here>. 

StatCrunch 

1) The procedure for StatCrunch will be a bit different than the procedures for 

Resampling Stats and Box Sampler.  We will not generate pseudo-random 

numbers “on the fly”, but instead, we’ll generate two lists (boxes) of 10000 

random numbers each.  The first list (Vendor A) of 10000 numbers will be 

generated from a Normal distribution having a mean of 13.84 and standard 

diff_means_vendors.xlsm
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deviation of 0.70.  The second list (Vendor B) will be generated from a Normal 

distribution having a mean of 13.36 and a standard deviation of 0.97. 

 

2) Open StatCrunch and select Data>Simulate>Normal.  Enter the values as shown 

in figure 7-73, keeping the default settings for all other entries.  Name the column 

vendorA or something similar.  Click Compute! 

 

 

Figure 7-73: Simulate Vendor A using Normal distribution, mean = 13.84, SD = 0.70 

3) Repeat step 2 for Vendor B, using a mean of 13.36 and SD of 0.97.  Rename the 

column vendorB or something similar. 

 

4) Select Data>Sample, choose the vendorA column, enter a sample size of 12, 

check Sample with replacement, and enter 1000 as the number of samples.  In the 

Compute for each column (sample) enter:  mean(vendorA).  Name the column 

meanA or something similar.  Click Compute! (see figure 7-74). 
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Figure 7-74: Resample for Vendor A 

5) Repeat the process for Vendor B as shown in figure 7-75. 



© 2015 Statistics.com LLC 121 

 

 

Figure 7-75: Vendor example (vendorB) 

6) Select Data>Compute Expression.  Enter the expression "meanA"-"meanB" (you 

MUST use quotes!) and a column label of diff (figure 7-76).  Click Compute! 

 

 

Figure 7-76: Calculating the difference in resample means 
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7) Your worksheet should look something like figure 7-77. 

 

Figure 7-77: StatCrunch worksheet after calculating difference in means 

8) Find the 90% confidence interval for the diff column by selecting Stat>Summary 

Stats>Columns and selecting the diff column.  Click n (you must select at least 

one statistic) enter 5, 95 in the Percentiles box as shown in figure 7-78.  Click 

Compute! 
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Figure 7-78: Column Statistics for diff (n and Percentiles only) 

 

 

 

Figure 7-79: 90% confidence interval 

9) The 90% confidence interval for the example simulation is shown in figure 7-79. 

 



© 2015 Statistics.com LLC 124 

 

8 Hypothesis Tests  

8.1 Review of Terminology 

Example 

An online merchant has historically experienced a 10% return rate in the 

"kitchen gadget" category.  In an effort to reduce returns, it does a pilot in 

which it invests in additional explanatory information and pictures about 

several products.  Out of the next 200 purchases, 16 are returned.  Is the 

pilot effective? 

Resampling Stats 

1) Use the Urn or manually enter 9 0’s and a 1 in cells A1:A10.  Select Resample 

and complete the dialog as shown in figure 8-1. 

 

Figure 8-1: Return rate 

2) In cell E1, enter  =SUM(C1:C200)  

 

3) Select cell E1 (the score cell) and choose Repeat and Score.  Enter 1000 trials and 

click OK. 

 

4) On the Results sheet, enter  =COUNTIF(result1,"<=16")  in cell C1.  Figure 8-2 

shows the results of an experiment: 
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Figure 8-2: 192 values:  an estimated p-value of 0.192 

5) The estimated p-value is 192/1000 or 0.192.  Create a histogram and compare it to 

figure 8-1 in the text. 

Box Sampler 

1) Open Box Sampler, choose a one box model, and enter values as shown in figure 

8-3. 

 

Figure 8-3: Box Sampler setup 

2) Click Simulate and have patience!  When the simulation has ended, enter  

=COUNTIF(Stat1,”<=16”) in an empty cell such as J1.  One such result ended 

with 189 instances of 16 or fewer returns for an estimated p-value of 0.189. 

StatCrunch 

1) Open StatCrunch and enter the values representing the box (1-1 and 9-0’s).  Select 

Data>Sample and enter the information in the dialog as shown in figure 8-4 (the 

new column name should be “results”).  Click Compute! 
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Figure 8-4: Sample Columns 

2) Select Stat>Summary Stats>Columns and enter the data shown in figure 8-5.  

Click Compute! 

 

Figure 8-5: Column statistics using the Where: function 

3) The result of one experiment is shown in figure 8-6. 
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Figure 8-6: p-value estimate = 0.224 

4) There were 224 “successes” which is a p-value estimate of 224/1000 or 0.224. 

Example 

The next example uses the same sample results, but a different scenario, to 

illustrate the different question that the confidence interval seeks to 

address.  An online merchant wants to get an accurate estimate of its 

return rate. Out of the next 200 purchases, 16 are returned.  This is an 8% 

return rate, but how accurate is this estimate? 

Resampling Stats 

1) Create a box/urn using the Urn feature (figure 8-7). 

 

Figure 8-7: Resampling Stats Urn feature 

2) Select Resample and fill in the dialog as follows (figure 8-8). 
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Figure 8-8: Resample dialog 

3) Enter  =SUM(C1:C200) in cell E1.  Select cell E1 and choose Repeat and Score.  

Enter 1000 trials and click OK. 

 

4) Find the 90% confidence interval by using the  =PERCENTILE(result1, 0.05)  

and  =PERCENTILE(result1, 0.95) functions in cells C1 and C2 (figure 8-9). 

 

Figure 8-9: 90% confidence interval using the =PERCENTILE() functions 

5) The 90% confidence interval for this experiment was 10 to 23.  Create a 

histogram by selecting cell A1(for automatic data range selection by the 

histogram function), choosing the histogram feature and filling in the dialog as 

follows in figure 8-10.  Note:  you could also enter result1 or A1:A1000 for the 

Data Input Range.  Click Draw. 

 

Figure 8-10: Histogram dialog 

6) The results of the histogram are as follows: 
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Figure 8-11: RSXL histogram 

Box Sampler  

1) Use a one Box model and enter the following values (figure 8-12).  The Sample 

Statistic is  =SUM(Sample)  as in the previous model. 

 

 

Figure 8-12: Box Sampler setup 

2) Click Simulate and have patience!  The results of one experiment are shown in 

figure 8-13. 

 

Figure 8-13: 90% confidence interval 

3) The 90% confidence interval is from 10 to 23.  You can create a histogram of the 

results in the Stat1 range.  Select the BoxSampler>StatCharts>Histogram menu 
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item and fill in the Histogram dialog with Stat1 as the Data Input and click on cell 

B23 for the Top Left cell (Figure 8-14).  Click Draw.  The resulting histogram is 

displayed in figure 8-15. 

 

 

Figure 8-14: Histogram dialog 

 

 

Figure 8-15: Histogram 

StatCrunch 

 

1) Select Data>Compute Expression and enter:  concat(rep(1,16),rep(0,184))  to 

create the box/urn containing 16 1’s and 184 0’s. 

 

2) Enter box for the Column label and click Compute! 
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3) Select Stat>Resample>Statistic and select the box column.  The Statistic 

expression is:  sum(box)  (figure 8-16). 

 

 

Figure 8-16: Resample Statistic 

4) Click Compute! to view the results (figure 8-17). 

 

 

Figure 8-17: Results with confidence intervals 

5) The 90% confidence interval is from 10 to 22.  Click the > button to view a 

histogram of the data.  You may need to resize the output dialog box. 
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8.3 Comparing Two Means 

Procedures for the Blood Loss in Pigs example. 

Resampling Stats 

1) Enter all 20 pig blood loss values in cells A1:A20. 

 

2) Select cell A1 and choose Resample.  Choose cell C1 as the Top Cell of the 

Output Range and 10 as the Number of Cells.  Click OK. 

 

3) Repeat the procedure in step 2, using cell D1 as the Top Cell (figure 8-18). 

 

 

Figure 8-18: Second resample from the Pig Blood box 

4) Find the average for each resample by entering  =AVERAGE(C1:C10)  in cell 

C11 and  =AVERAGE(D1:D10)  in cell D11. 

 

5) Subtract the mean of the first resample from the mean of the second resample by 

entering  =D11-C11  in cell E11. 

 

6) Select cell E11 (the score cell or statistic of interest) and choose Repeat and 

Score.  Enter 1000 for the number iterations or trials (figure 8-19).  Click OK. 
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Figure 8-19: Repeat and Score 

7) On the Results worksheet, enter  =COUNTIF(result1,”<=-1101”)  in cell B1 

(figure 8-20). 

 

 

Figure 8-20: Results:  estimated p-value = 0.046 

8) There were 46 instances of values <=-1101, for an estimated p-value = 0.046.   

 

9) Create a histogram of your results and compare it to figure 8-2 in the text. 

 

Box Sampler 

1) This experiment requires taking two samples from a single box, so in the initial 

Box Sampler dialog we need to check the “Two Samplers” option button (figure 

8-21). 
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Figure 8-21: Two Samplers in initial Box Sampler dialog 

2) Enter the pig blood loss data and in cell N11 (the Sample Statistics cell), the 

function  =AVERAGE(Sample2) – AVERAGE(Sample1)  where Sample2 and 

Sample1 are the names for the range of sample values in Sample-2 and Sample-1 

respectively.  Enter 1000 for the # of Simulations (figure 8-22).  Click the 

Simulate button. 
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Figure 8-22: Initial Box Sampler setup 

3) When the simulation has finished, enter  =COUNTIF(Stat1,”<=-1101”)  in an 

empty cell such as G1 (figure 8-23). 
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Figure 8-23: Estimated p-value = 0.054 

4) The estimated p-value from this experiment was 0.054.   

 

StatCrunch 

1)  Enter the pig blood values in the first column.  Rename the column “pig”.   

 

2) Select Data>Sample, select the pig column, enter a Sample size of 10, check 

Sample with replacement, and enter 1000 Samples.  The Statistic expression is 

mean(“Sample(pig)”)  and will find the mean of each sample.  Enter sample1 for 

the name of the column and click Compute! (figure 8-24). 
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Figure 8-24: Sample columns 

3) Repeat step 2 for the second sample.  Name the new column sample2 and click 

Compute!  See figure 8-25 for an example of the output. 
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Figure 8-25: StatCrunch worksheet after steps 1-3 

4) Choose Data>Compute Expression and enter  “sample2”-“sample1” as the 

expression and diff as the new column name (figure 8-26). 

 

 

Figure 8-26: Compute expression:  finding the difference in sample means 

5) Select Stat>Column Stats and choose the diff column.  For the Where: expression, 

enter  diff<=-1101.  We are interested in the value for n, which would be the 

number of instances in which the condition of the difference in means (diff<=-

1101) is met.  We could click Compute! at any point after entering the Where 
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expression and n would be included in the results.  However, in this example we 

only click n to simplify the output (figure 8-27).  Click Compute! 

 

 

Figure 8-27: Column Statistics:  Where: diff<=-1101 

6) The results are shown in figure 8-28. 

 

 

Figure 8-28: n = 37 

7) The estimated p-value is 0.037. 
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8) Create a histogram of the diff column.  Try the Normal option in the Overlay 

listbox and a color option in the Color scheme listbox.  Add axis labels and a title.  

See an example in figure 8-29. 

 

 

Figure 8-29: Histogram of pig blood differences 

8.4 Comparing Two Proportions 

Resampling Stats (Cholesterol and MI) 

1) Use the Urn feature to populate the box with 31 1’s and 574 0’s (figure 8-30).  

Click OK. 
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Figure 8-30: Urn contents for Cholesterol and MI 

2) Select cell A1 and choose Resample.  Click cell C1 for the Top Cell and enter 135 

for the Number of Cells (figure 8-31).  Click OK. 

 

 

Figure 8-31: First resample 

3) Repeat step 2 using cell D1 for the Top Cell and 470 for the Number of Cells.  

Click OK. 

 

4) To find the difference in proportions (proportion 2 – proportion 1), in cell E1 

enter  =SUM(D1:D470)/470  and in cell E2, enter  =SUM(C1:C135)/135.  In cell 

E3, enter  =E2-E1  to subtract the first proportion from the second proportion 

(figure 8-32). 

 

Figure 8-32: Finding the difference in proportions 
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5) Select cell E3 and choose Repeat and Score.  Enter 1000 for the number of 

iterations/trials and click OK (figure 8-33).  

 

 

Figure 8-33: Repeat and Score with two independent samples 

6) On the Results sheet, enter  =COUNTIF(result1,”>=0.0294”)  in cell B1 (figure 8-

34). 

 

 

Figure 8-34: Estimated p-value = 0.088 

7) There were 88 instances where the difference in proportions was >=0.0294.  The 

estimated p-value is 88/1000 or 0.088. 

 

StatCrunch 

1) Select Data>Compute Expression and enter the expression:  

concat(rep(1,31),rep(0,574))  to populate the box with 31 1s and 574 0s (figure 8-

35). 
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Figure 8-35: Compute expression to populate box 

2) Choose Data>Sample and select the box column, enter a Sample Size of 135, 

check Sample with replacement, and enter 1000 for the number of samples.  The 

Statistic expression to calculate the proportion for the first sample is:  

sum(“Sample(box)”)/135  and the column name is sample1 (figure 8-36).  Click 

Compute! 

  

 

Figure 8-36: Sample columns dialog for sample 1 
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3) Repeat step 2 for the second sample.  Select the box column, enter 470 for the 

Sample size, check Sample with replacement, use 1000 for the Number of 

samples, and enter the expression:  sum(“Sample(box)”)/470  for the Statistic 

expression.  Name the new column sample2 and click Compute! 

 

4) Your worksheet should look something like figure 8-37. 

 

 

Figure 8-37: Sample proportions 

5) To calculate the differences in the proportions, select Data>Compute Expression 

and enter the expression:  “sample2”-“sample1”  and enter diff as the column 

label (figure 8-38). 

 

 

Figure 8-38: Compute expression for the difference in proportions 

6) To calculate the estimated p-value from the difference in proportions, choose 

Stat>Summary Stats>Columns and select the diff column.  In the Where box, 
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enter:  diff>=0.0294  to calculate the number of instances where the difference in 

proportions was >=0.0294.  Select n for the statistic and click Compute! (figure 8-

39). 

 

 

Figure 8-39: Finding n 

7) In this experiment, there were 70 instances where the difference in proportions 

was >=0.0294.  The estimated p-value is 70/1000 or 0.070 (figure 8-40). 

 

 

Figure 8-40: Estimated p-value = 0.070 

8.7 Paired Comparisons 

The resampling procedures for the first paired comparisons test are similar to the 

resampling procedures in chapter 7. 
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Resampling Stats (Reading Scores example) 

1) Enter all 22 reading score values in cells A1:A22. 

 

2) Select cell A1, and choose Shuffle (without replacement).  Enter cell C1 as the 

Top Cell and 11 as the number of Output cells.  Click OK. 

 

3) Repeat step 2, using cell D1 as the Output cell.  Click OK. 

 

4) In cell C12, enter  =AVERAGE(C1:C11)  and in cell D12, enter  

=AVERAGE(D1:D11).  

 

5) In cell E12, enter  =D12 – C12 to find the difference in means.   

 

6) Select cell E12 (the score cell) and choose Repeat and Score.  Enter 1000 

iterations and click OK. 

 

7) On the Results sheet, enter  =COUNTIF(result1,”>=1.45”) in cell B1. 

 

 

Figure 8-40: Estimated p-value = 0.438 

8) Create a histogram by selecting cell A1 (on the Results sheet) and choosing the 

Histogram feature (figure 8-41). 

 

Figure 8-41: Histogram dialog 

9) Click Draw.  How does the resulting histogram compare to figure 8-8 in the 

textbook? 
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Box Sampler 

1) As in section 8.3, we will need to select Two Samplers from the initial Box 

Sampler dialog, keeping the other settings at the default. 

 

2) Enter the 22 reading score values, choose 11 for the Sample Size in both Samples, 

select Without Replacement, use 1000 for the # of Simulations, and enter: 

 

 =AVERAGE(Sample2)-AVERAGE(Sample1)  

 

in cell N11 (the Statistic cell).  See figure 8-42. 

 

 

Figure 8-42: Box Sampler setup 

3) In an empty cell, enter  =COUNTIF(Stat1,”>=1.45”)  to see how many times the 

difference in mean reading scores was >=1.45 (figure 8-43).  You may also create 

a histogram to compare to figure 8-8 in the text.   
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Figure 8-43: Estimated p-value = 0.433 

StatCrunch 

 

1) Enter or load the reading scores in the first column and rename the column “box” 

or something similar. 

 

2) Select Data>Sample and complete the dialog as shown in figure 8-4.   

 

 

Figure 8-44: Reading scores Sample Columns 

3) Repeat step 2 for the second sample and name that column sample2.  Click 

Compute! 
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4) Select Data>Compute Expression and enter the expression  “sample2” – 

“sample1”  again, remember to include the quotes!  The new column label should 

be diff or something similar.  Click Compute! 

 

5) Choose Stat>Summary Stats>Columns, select the diff column, and in the Where 

box, enter  diff>=1.45 as shown in figure 8-45. 

 

 

Figure 8-45: Summary stats 

6) Click Compute! to find the result 

 

 

Figure 8-46: Estimated p-value = 0.436 

7) The estimated p-value is 436/1000 or 0.436.  This level of difference is not rare. 
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Paired Differences – Resampling Stats 

1) Enter the paired data in the worksheet as in table figure 8-47. 

 

Figure 8-47: Paired data 

2) Select cell A1 and choose Shuffle (without replacement).  We do NOT want to 

resample with replacement because we need to maintain the integrity of both 

scores for each subject.  Notice that the entire data set is highlighted and more 

options are available.  Choose cell D1 as the top left cell and select the Shuffle 

Within Rows option (figure 8-48). 
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Figure 8-48: Shuffle Within Rows 

3) The Shuffle Within Rows option will keep each subject’s set of scores intact and 

randomly shuffle the two scores.  Click OK. 

 

4) In cell D12, enter the formula  =AVERAGE(D1:D11) and in cell E12, enter the 

formula  =AVERAGE(E1:E12).  Enter the formula  =E12-D12  in cell F12. 

 

 

Figure 8-49: Within Rows resampling:  difference in means 
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5) Select cell F12 and choose Repeat and Score.  Enter 1000 iterations and click OK. 

 

6) On the Results sheet, enter the formula  =COUNTIF(result1,”>=1.45”)  in cell 

B1.  The outcome of one experiment yielded 2 instances where the difference in 

means was >=1.45, which is an estimated p-value =0.002 (figure 8-50).   

 

 

Figure 8-50: Estimated p-value = 0.002 

7) Create a histogram of the results and compare your histogram to figure 8-8 in the 

text. 

 

Resampling Stats – Alternate Method 

1) A second method for analyzing the data would involve looking at the differences 

in the scores and resampling those differences using random alternating signs.  

From table 8-4 in the text, enter the differences in reading scores in cells A1:A11.  

In cell C1 and C2, enter 1 and -1 respectively. 

 

2) Select cell C1 and choose Resample.  Use cell E1 for the Top Left cell and enter 

11 for the number of cells (figure 8-51).   Click OK. 
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Figure 8-51: Paired comparisons alternate method 

3) In cells E1:E11 you should see a random set of 1’s and -1’s.  We are going to use 

this 1/-1 resample to change the signs of the differences in reading scores in cells 

A1:A11.  This operation will have the same effect as the first method when we 

Shuffled within rows.   

4) We need to multiply each value in A1:A11 by the corresponding 1 or -1 in cells 

E1:E11 and then take the average of these values.  We can do this by entering the 

formula  =A1*E1 in cell F1 and copying this formula down the column.  In cell 

F12, take the average of the column by entering the formula  

=AVERAGE(F1:F11).  Cell F12 is our score cell, so select F12 and choose 

Repeat and Score.  Enter 1000 iterations and click OK (figure 8-52).   

 

 
Figure 8-52: Repeat and Score paired comparisons alternate method 

5) On the Results worksheet, use  =COUNTIF(result1,”>=1.45”)  to find the number 

of instances where the mean of the differences is >=1.45.  Note the mean of the 

original differences in reading scores in cell A12 = 1.45.  Create a histogram if 

you wish. 
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Resampling Stats – Formula Array 

1) Recreate steps 1-3 in the previous method. 

 

2) In cell E12, enter the following formula BUT DON’T PRESS ENTER:  

=AVERAGE(A1:A11*E1:E11)  

 

3) When you have typed in the formula, press SHIFT+CTRL+ENTER… all three 

keys simultaneously, and release.  You should see a value appear in cell E12 and 

the formula in the formula bar will look something like  

{=AVERAGE(A1:A11*E1:E11}  (figure 8-53). 

 

 

Figure 8-53: Formula array 

4) This bracketed function is called a formula array and it serves to multiply the 

entire range of A1:A11 by the corresponding values in E1:E11.  The average of 

this array multiplication is then calculated.  Formula arrays are a very powerful 

(and advanced) feature of Excel.  Cell E12 is the score cell, so select it and choose 

Repeat and Score.  Again, enter 1000 iterations and click OK.  If the  

=COUNTIF(result1,">=1.45")  function is not in cell B1, enter this formula to 

estimate the p-value. 

 

Box Sampler 

1) Open Box Sampler and use 1 and -1 for the box contents (1 each).  Enter the 

differences in means in cells B27:B37.  In cells C27 enter the formula =B27*G12 
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and copy this cell down to cell C37.  The Excel formulas should automatically 

adjust so that cell C28 has the formula =B28*G13, cell C27, cell C29 has the 

formula =B29*G14, etc. until cell C37, which should have the formula 

=B37*G22.  See figure 8-54. 

 

 

Figure 8-54: Paired differences 

2)  As shown in figure 8-54, use 11 for the Sample Size and 1000 for the # of 

Simulations (you probably should use the Superfast setting).  In cell K12 (the 

Sample Statistics cell) enter the formula =AVERAGE(C27:C37) as shown in 

figure 8-55. 
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Figure 8-55: Sample statistics cell formula 

3) To calculate the p-value, enter  =COUNTIF(Stat1, ”>=1.45”)/ReplCount   in cell 

I1 (see figure 8-56).  ReplCount is the name for the # of Simulations cell and 

equals 1000 in this model.  Run the simulation to calculate the p-value.  Figure 8-

56 shows the results from one experiment. 

 

 

Figure 8-56: Results of one experiment, p=0.004 

Box Sampler – Alternate Method 

1) We can use the idea behind the alternate methods for Resampling Stats to solve 

this exercise in Box Sampler.  The setup is a bit different than usual.  After 
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loading Box Sampler and selecting the default setup, enter the differences in 

reading scores from Table 8-4 in an area below the Box Sampler box.  In figure 8-

57, we use cells B22:B32.  The two values 1 and -1 are placed in the box, the 

Sample Size is 11, and the Sample Statistic in cell K11 is the formula array:  

{=AVERAGE(B22:B32*Sample)}  Remember:  Do NOT type the braces.  Enter 

the formula and press SHIFT+CTRL+ENTER to create the formula array.  

 

Figure 8-57: Box Sampler setup paired comparisons 

2) Click Simulate.  When the simulation is finished, enter  

=COUNTIF(Stat1,”>=1.45”)  in an empty cell to estimate the p-value. 

 

StatCrunch 

Note:  Thanks to Dr. Webster West, the author of StatCrunch, for the expression used in 

this StatCrunch procedure. 

 

1) Similar to Box Sampler, we will use the idea from the Resampling Stats 

alternative methods to solve the exercise in StatCrunch.  Enter the differences 
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(absolute values) in reading scores in the first column and rename the column 

“diff” as shown in figure 8-58. 

 

 

Figure 8-58: StatCrunch setup for reading score differences 

2) Select Stat>Resample>Statistic and choose the diff column.  The somewhat 

complex Statistic expression is (again, thanks to Dr. Webster West!):    

 

mean(ifelse(runif(11) < 0.5, -1, 1)*diff) 

 

Before we go further, let’s look at this expression from the inside out.  The  

runif(11) function produces 11 random numbers from the uniform distribution 

(uniformly distributed random real numbers between 0 and 1).  The next layer, the 

ifelse conditional statement, checks to see which (if any) of the random numbers 

are < 0.5.  If a number is < 0.5, then the ifelse conditional returns a -1.  If not (or 

the ‘else’ case), the ifelse returns a 1.  This is exactly equivalent to a coin toss and 

the result is a virtual (hidden) column of random 1s and -1s, which is exactly what 

we need!  Then, the virtual column of 11 random 1s and -1s are multiplied by the 

diff column, which produces another virtual column of paired differences that are 

randomly positive or negative.  Finally, the mean of the 11 paired differences is 

found using the mean function.  Note:  Don’t worry if you find this function a bit 

too complicated… it IS complicated.  At the end of this section, I’ll show you 

how to dissect the function to make it a bit more understandable. 

 

3) Select Permutation - without replacement, keep the default number of resamples 

and check the Store resampled statistics in data table in order to calculate the p-

value.  When everything matches figure 8-59, click Compute! 
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Figure 8-59: Resample Statistic paired comparison 

 

4) The confidence intervals are shown in figure 8-60. 

 

 

Figure 8-60: Results and percentiles 

5) The mean difference in scores of 1.45 in the original data is extreme.  It is well 

outside the 97.5
th

 percentile. 

 

6) To calculate an estimated p-value, rename the new column ‘mean’ or something 

similar (for convenience).  Select Stat>Summary Stats>Columns and choose the 
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new column (mean in this example).  Enter the expression:   mean>=1.45  in the 

Where edit box and choose n in the Statistics box.  See figure 8-61.  Click 

Compute! 

 

 

Figure 8-61: Summary Stats setup to find p-value 

7) In this example, there were only 2 instances in 1000 trials where the difference in 

means was >= the original mean of 1.45 (figure 8-62).  This gives us an estimated 

p-value of 0.002. 

 

 

Figure 8-62: Estimated p-value = 0.002 

 

Using Compute Expression to Understand a StatCrunch Function 

The StatCrunch function: 

 

mean(ifelse(runif(11) < 0.5, -1, 1)*diff) 
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may be more understandable if we can examine the expression more closely using the 

Compute Expression dialog.   

 

Here are the steps.  Remember that the following calculations are for illustrative purposes 

and the goal is to dissect and understand a complicated StatCrunch expression. 

 

1) Enter the paired differences in the first column of a new worksheet and use diff as 

the column label. 

 

2) Choose Data>Compute Expression and enter  runif(11)  in the Expression box.  

Click Compute! (figure 8-63).  Notice the results consist of 11 random real values 

between 0 and 1.  These values are from a uniform distribution where every value 

in this range has an equal chance of being chosen. 

 

 

Figure 8-63: Create 11 random values from the uniform distribution 

3) Now let’s try this again, except this time we’ll add the ifelse() function.  Choose 

Data>Compute Expression and enter  ifelse(runif(11) <0.5, -1, 1)  in the 

Expression box and click Compute! (figure 8-64).  You should see a new column 

consisting of random 1s and -1s.  This new column is completely independent of 

the previous calculation, so don’t worry if the 1s and -1s don’t align with the 

column of random values in the second column. 
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Figure 8-64: Adding the ifelse statement 

4) Now, we’ll add the *diff  operation.  Once again, select the Data>Compute 

Expression dialog and enter  ifelse(runif(11) <0.5, -1, 1)*diff  in the Expression 

box and click Compute!  (figure 8-65).  You should see a new column with values 

that match the diff column with some random differences in sign.  This value 

represents the mean of one single trial of the resampled paired differences.   

 

 

Figure 8-65: Adding the *diff operation 

 

5) Finally, we’ll wrap everything in the mean() function.  Select Data>Compute 

Expression and enter  mean(ifelse(runif(11) < 0.5, 1, -1)*diff)  in the Expression 

box and click Compute!  (figure 8-66).  You should see a single value in a new 

column.  This value represents the mean difference in the paired comparisons in 

one trial.  Remember that in the experiment in the previous section, we had 

StatCrunch perform 1000 trials!   
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Figure 8-66: Adding the mean function 

 

6) Figure 8-67 illustrates the results of all of our expression building.  Remember 

that the calculated columns are independent of each other and were used to 

illustrate how to dissect a complicated StatCrunch expression. 

 

 

Figure 8-67: Results of a systematic expression dissection in StatCrunch 
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9 Hypothesis Testing - 2 

9.1 A Single Proportion 

Resampling Stats 

1) Enter 3 0’s in cells A1:A3.  Enter a 1 in cell A4. 

 

2) Select cell A1 and choose Resample.  Let cell C1 be the Top Cell of the output 

range and enter 165 for the number of output cells.  Click OK.  

 

3) Enter  =SUM(C1:C165)  in cell D1.  Select cell D1 and choose Repeat and Score.  

Enter 1000 for the number of iterations (trials).  Click OK. 

 

Figure 9-1: Gym full membership rate 

4) The p-value estimate in figure 9-1 is 0.03.  Create a histogram and compare it to 

figure 9-1 in the text. 

 

Box Sampler 

1) Select New Model from the Box Sampler menu and accept the default settings.  

Enter the values shown in Figure 9-2 and enter the formula  =SUM(Sample)  in 

cell K11 (the Sample Statistics cell).  Note the “How Many” cells used to specify 

3 0’s and 1 instance of 1 in the Box. 
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Figure 9-2: Box Sampler setup 

2) Click Simulate and when the simulation has ended (it will take some time, so be 

patient and/or change the simulation speed to SuperFast), enter the formula  

=COUNTIF(Stat1,”>=53”)  in an empty cell (say, cell G1).  See figure 9-3 for the 

results of one experiment. 

 

Figure 9-3: Estimated p-value = 25 

StatCrunch 

 

1) Enter 3 0s and a 1 in the first column.  Rename this column “box”. 

 

2) Select Data>Sample and choose the box column.  Enter a Sample size of 165, 

check Sample with replacement, and enter 1000 for the Number of samples.  The 
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Statistic expression is:  sum(“Sample(box)”).  Label the new column “result” and 

click Compute! 

 

Figure 9-4: Sample columns dialog 

3) Select Stat>Summary Stats>Columns and select the result column.  In the Where 

box, enter:  result>=53  and select n in the Statistics box (figure 9-5).  Click 

Compute! 



© 2015 Statistics.com LLC 167 

 

 

Figure 9-5: Column Statistics 

4) The result of one experiment is shown in figure 9-6 

 

Figure 9-6: StatCrunch gym membership result 

5) The estimated p-value = 0.020 is similar to Resampling Stats and Box Sampler. 

 

9.2 A Single Mean 

Resampling Stats Procedure for the Confidence Interval 
 

1) Enter the moisture output values in cells A1:A12  

 

2) With cell A1 highlighted, select Resample. Choose cell C1 for the top cell of the 

output range and 12 as the number of cells in the output range.  
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3) In cell D1, use the Excel formula  =AVERAGE(C1:C12) to calculate the mean of 

each resample.  

 

4) With cell D1 selected, choose Repeat and Score and use 1000 trials.  

 

5) Sort the data in column A of the Results sheet. The 90% confidence can be calculated 

from the sorted data (the values in cells 50 and 950) or by using the  

=PERCENTILE()  function.  The 90% interval from one experiment was from 13.52 

to 14.17.  

 

6) The histogram for the output is shown in figure 9-7.  

 

 

Figure 9-7: Histogram for resampling procedure:  14 is not rare 

Box Sampler 

1) Start Box Sampler and use the default options in the initial dialog.  Figure 9-8 

illustrates the setup for the initial Box Sampler setup.  Enter the moisture output 

values in the Box, use 12 for the Sample Size, 1000 for the # of Simulations, and  

=AVERAGE(Sample)  for the Sample Statistic.  Click Simulate. 
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Figure 9-8: Box Sampler setup 

2) Use the  =PERCENTILE(Stat1, 0.05)  and  =PERCENTILE(Stat1, 0.95)  

functions to find the 90% confidence interval.  One experiment with Box Sampler 

resulted in a 90% confidence interval of 13.53 to 14.15. 

 

StatCrunch 

1) Enter the moisture output data in the first column and rename the column “box”. 

 

2) The resample and sample sizes are the same, so we can use the 

Stat>Resample>Statistic feature.  Select box and enter:  mean(box)  for the 

Statistic.  Keep the other default options and click Resample Statistic. 
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Figure 9-9: Resample Statistic 

3) The results are shown in figure 9-10. 

 

 

Figure 9-10: StatCrunch 90% confidence interval:  13.525 – 14.2 

4) Click > button to view the StatCrunch Histogram, resizing if needed (figure 9-11).  

The graphic clearly shows 14 near the middle of the histogram. 
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Figure 9-11: StatCrunch histogram 

9.3 More than Two Categories or Samples 

Resampling Stats 

1) Use the Urn feature to create a box/urn containing 39 one’s (for HM), 8 two’s (for 

DM) and 12 three’s (for D) (figure 9-12).  Note:  You could enter HM, DM, and 

D for the urn contents instead of numbers.  The  =COUNTIF statements in steps 

3-5 below would then be modified as follows:  =COUNTIF(C1:C29,”=HM”), etc. 

 

 

Figure 9-12: Resampling Stats Urn dialog 
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2) Select cell A1 and choose Shuffle from the Resampling Stats menu.  Choose cell 

C1 as the Top Left Cell and keep the default of 59 for the Number of Cells.  Click 

OK. 

 

3) In cell E1, enter  =COUNTIF(C1:C29,”=1”)  and in cell E2, enter  

=COUNTIF(C30:C59,”=1”) 

 

4) In cell F1, enter  =COUNTIF(C1:C29,”=2”)  and in cell F2, enter  

=COUNTIF(C30:C59,”=2”) 

 

5) In cell G1, enter  =COUNTIF(C1:C29,”=3”)  and in cell G2, enter  

=COUNTIF(C30:C59,”=3”) 

 

6) Enter the “expected table” in cells E4:G5.   

 

7) Cells E7:G8 contain formulas that find the absolute difference between 

corresponding values in the two tables.  In cell E7, enter the formula      

=ABS(E1-E4).  You can then copy this formula down and to the right to fill the 

entire E7:G8 matrix.  The relative cell addresses will automatically adjust during 

the copy procedure. 

 

8) In cell E10, enter the formula:  =SUM(E7:G8) 

 

9) Figure 9-13 shows a sample worksheet at this point. 

 

 

Figure 9-13: Sum of the absolute differences 

10)  Select cell E10 and choose Repeat and Score.  Enter 10000 iterations/trials. 

 

11)  On the Results sheet, enter  =COUNTIF(result1,”>=20.42”) in cell B1 (figure 9-

14). 
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Figure 9-14: Estimated p-value = 61/10000 or 0.0061. 

12)   Create a histogram. 

 

Statcrunch 

1) Open StatCrunch and select “Data>Compute Expression” and enter (copy/paste) 

the following formula to populate the box or urn: 

concat(rep(“HM”,39),rep(“DM”,8),rep(“D”,12)) 

 

This expression combines 39 repetitions of happily married (HM) couples with 8 

distressed marriage (DM) couples and 12 divorced (D) couples in a single box or 

urn.  Name the new column urn and click Compute! (see Figure 9-15). 

 

 

Figure 9-15: Compute expression dialog to populate the marriage urn 

2) The second step involves using a rather complex formula that sums the absolute 

values of the differences between the groups.  Select Data>Sample and choose 

urn as the column, enter 59 for the sample size, sample without replacement (do 

NOT check the sample with replacement box), and choose 10000 for the number 

of trials.  Enter the following formula for the statistic.  It is recommended that you 

copy/paste the formula (see Figure 9-16): 
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abs(sum(subset("Sample(urn)"=HM,Row<=29))-19.17) + abs(sum(subset("Sample(urn)"=DM,Row<=29))-
3.94) + abs(sum(subset("Sample(urn)"=D,Row<=29))-5.90) + abs(sum(subset("Sample(urn)"=HM,Row 
>=30))-19.83) + abs(sum(subset("Sample(urn)"=DM,Row>=30))-4.06) + 
abs(sum(subset("Sample(urn)"=D,Row>=30))-6.10) 

 

The formula is long and complex, but it can be translated into English as follows 

(where # = “number of” or “sum of”): 

 

In rows 0 – 29, do the following calculation:   

 

|#HM – 19.17| + |#DM – 3.94| + |#D – 5.90|     

(this formula equals the sum of the deviations between the counts in the resample, 

and the expected counts for the sample size of 29, the same size as the original 

behaviorial group).   

 

Then, in rows 30-59 (30 rows -- the size of the insight group), do the following:   

 

|#HM – 19.83| + |#DM – 4.06| + |#D – 6.10| 

 

Finally, add the sum from the second calculation to the sum from the first 

calculation to obtain the total sum of the absolute deviations. 

 

Figure 9-16: Sample columns dialog for the marriage therapy problem 
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Note:  The seeding can be ignored at this point.  Computers generate pseudo-

random numbers based on algorithms and these algorithms need to “start 

somewhere.”  Random number seeds are generally based on the system clock or 

some other changing value so that new pseudo-random numbers sets are different 

from those previously generated.  This randomness explains how two runs of the 

same experiment can result in slightly different results.  However, if you are 

attempting to debug a program or statistical model, then it may be advantageous 

to use the identical number set multiple times.  In order to do this, you can 

provide a fixed seed.  Also, different programs may utilize different algorithms to 

generate pseudo-random numbers.  For example, it is possible (and indeed, quite 

likely) that programs such as Resampling Stats and StatCrunch will differ in the 

final output.  However, the difference is usually minor and within the error 

constraints expected from random numbers. 

 

3) Enter a column label (such as sum) and click Compute!  This is a LONG 

calculation and may produce one or more javascript warnings.  Let the script 

continue and be patient.  After a few minutes (more or less) the new column will 

contain the sum of the absolute deviations in the marriage therapy groups.  The 

following figure (figure 9-17) is an example of how the StatCrunch worksheet 

might appear at this point. 

 

 

 

Figure 9-17: Example of a StatCrunch worksheet for the marriage problem 
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4) The final step involves finding out how many times the sum of the absolute 

deviations is greater than 20.42 in the 10000 trials.  We can use this information 

to approximate a p-value.  Select “Stat>Summary Stats>Columns” and select sum 

as the column.  In the Where box, enter  sum>=20.42, click n in the Statistics box 

and click Compute! (Figure 9-18). 

 

Figure 9-18: Column Statistics for the sum of deviations column 

The output of this particular simulation is shown below (figure 9-19).  The 

important statistic is n.  The other values are computed automatically and are not 

important in this problem. 

 

 

Figure 9-19: Output of Column Statistics for an example simulation 

5) In this trial, there were 55 instances in which the sum of the deviations from both 

groups was greater than or equal to 20.42.  In order to estimate a p-value from this 

number, we should divide n/10000.  This produces a p-value estimate of 55/10000 

or 0.0055, which is consistent with the Resampling Stats result and constitutes a 
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very rare event.  The interpretation is that the differences among the three 

treatments seem to be real, and not the product of chance.   

StatCrunch Chi-Square Formula Example 

Let’s try the marriage therapy problem again using a formula approach, instead of 

resampling.  We will use StatCrunch and a contingency table. 

 

1) Open StatCrunch 

 

2) Enter the marriage therapy data as shown below in figure 9-20 

 

 

Figure 9-20: StatCrunch with marriage data 

3) Select Stat-> Tables-> Contingency-> With Summary 

 

4) Select HM, DM, and D as the columns for the table and “Therapy” for the row 

labels as shown in figure 9-21 
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Figure 9-21: Selecting row and column variables 

5) Click Compute! to view the contingency table and the Chi-Square results (figure 

9-22). 

 

Figure 9-22: StatCrunch Chi-Square results 

 

6) The p-value of 0.0043 indicates the results are probably not due to chance. 
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9.5 Goodness-of-Fit 

Resampling Stats (RSXL) Solution 

1) Open Resampling Stats and enter the digits 0 through 9 in cells A1:A10 

 

2) Select “Resample” from the RSXL menu and choose C1 as the top cell of the 

output range and 315 as the number of cells in the output range. 

 

3) To simplify calculations, in cells E1:E10, enter the formula shown in the figure 

below, adjusting the formula for each value from 0 to 9. 

 

4) Enter 31.5 in cell F1.   

 

5) In cell G1, enter the following formula (all on one line) to calculate the sum of the 

absolute difference between 31.5 (in cell F1) and the totals of each of the digits 

from 0-9: 

 

=ABS(F1-E1)+ABS(F1-E2)+ABS(F1-E3)+ABS(F1-E4)+ABS(F1-E5)+ABS(F1-

E6)+ABS(F1-E7)+ABS(F1-E8)+ABS(F1-E9)+ABS(F1-E10) 

 

 
 

6) Select cell G1 as the score cell and try 10000 trials. 

 

7) On the Results sheet, enter:  =COUNTIF(A1:A10000,">=216") in cell B1. 

 

8) Divide this result by the number of trials to get the p-value.   
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9) If you have patience, a fast computer, and Excel 2007 or Excel 2010, try 100000 

trials and see what happens.  Try 1000000 trials (if you have patience!).  You will 

have to adjust the formula in cell B1 of the Results sheet to reflect the new 

number of trials. 

StatCrunch 

1) Enter the digits 0-9 in the first column.  Rename the column “box” or something 

similar. 

 

2) Select Data>Sample and select the box column.  Enter 315 for the sample size, 

check Sample with Replacement, and enter 10000 for the number of samples.  

The Statistic expression is complex.  Look at it carefully and either type or 

copy/paste into the expression box (see figure 9-23).  Label the new column 

sumdigits.  Click Compute! 

abs(sum("Sample(box)"=0)-31.5)+abs(sum("Sample(box)"=1)-
31.5)+abs(sum("Sample(box)"=2)-31.5)+abs(sum("Sample(box)"=3)-
31.5)+abs(sum("Sample(box)"=4)-31.5)+abs(sum("Sample(box)"=5)-
31.5)+abs(sum("Sample(box)"=6)-31.5)+abs(sum("Sample(box)"=7)-
31.5)+abs(sum("Sample(box)"=8)-31.5)+abs(sum("Sample(box)"=9)-31.5) 

 

3) Each component of the above expression sums the raw count of each digit in turn, 

and takes the absolute value of the difference in that count and 31.5.  The sum of 

the entire expression is our statistic of interest.  The results (after a short wait for 

10000 trials… the javascript in the new SC isn’t quite as fast as java in the classic 

SC!) are shown in figure 9-24. 
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Figure 9-23: Sample columns setup 

 

 

Figure 9-24: Sum of difference in individual digit counts and 31.5 
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4) At this point, we need to find out how many times in 10000 trials the sum of the 

digit count differences >=216.  Select Stat>Summary Stats>Columns and fill in 

the dialog as follows in figure 9-25.  Click Compute! 

 

 

Figure 9-25: Summary Statistics:  sumdigits>=216 

 

5) The result was an error message indicating that there were no rows meeting this 

condition (figure 9-26). 

 

 

Figure 9-26: Estimated p-value = 0.0000 

 

6) There were no instances >=216 for an estimated p-value = 0.0000.  In fact, for 

this experiment, the maximum value in 10000 trials was 90 (using Data>Compute 

Expression and max(sumdigits) for the expression). 
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10 Correlation 

10.3 The Vector Product and Sum Test 

Download the Baseball_Payroll.xlsx file <here> 

Resampling Stats (Vector Product) 

1) Download the Baseball_Payroll.xlsx file.  There is a copy of the original data 

starting in cell B38.  The workbook is generally ready for resampling.  Column G, 

starting in cell G38, contains the vector product formulas (you could use a 

formula array instead of the column G formulas if you wish).  The score cell is 

highlighted and is cell G68. 

 

2) Select cells C38:C67 and choose Shuffle (without replacement) from the 

Resampling Stats menu.  Select cell F38 as the Top Left Cell, keep the default 

number of output cells at 30.  Click OK (figure 10-1). 

 

 

Figure 10-1: Shuffle the wins 

 

3) Select cell G68 as the score cell and choose Repeat and Score.  Try 1000 

iterations/trials.   

 

4) On the Results worksheet, enter  =COUNTIF(result1,”>=668620”)  

 

5) The results of one experiment found no values >=668620, which corresponds to 

the histogram (figure 10-4) in the text. 

 

StatCrunch Resampling Method 

1) Start StatCrunch and copy/paste the baseball payroll data (in column B, starting 

with cell B2) into the first column of StatCrunch.  Label the payroll column 

Baseball_Payroll.xlsx
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“payroll” or something similar.  Copy/paste the Total Wins data (in column C, 

starting with cell C2) to the second column in the StatCrunch worksheet.  Label 

this new column “wins” as shown in the following figure: 

 

 

Figure 10-2: Baseball payroll example 

 

2) Column 3 in StatCrunch will hold the vector product of payroll*wins.  Select 

Data>Compute Expression and enter  payroll*wins  in the Expression box.  Name 

the new column product as shown in figure 10-3.  Click Compute!  Figure 10-4 

illustrates the product column. 

 

 

Figure 10-3: Compute expression payroll*wins 
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Figure 10-4: Vector product payroll*wins 

 

3) Perform the resampling procedure by selecting “Stat>Resample>Statistic” and 

choosing the “wins” column to resample.  Select Permutation-without 

replacement and enter  sum(payroll*wins)  as the Statistic expression.  Click the 

Resample Statistic button (figure 10-5). 
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Figure 10-5: Resample wins column (without replacement) 

 

4) The “wins” column is the only column that will be resampled.  The “payroll” 

column will remain static.  The sum of the vector product between the static 

“payroll” column and the resampled “wins” column will be calculated 1000 times.  

The results are shown in figure 10-6.  The sum of the vector product in the 

original data was 668620.  This value is outside the 97.5
th

 percentile of the results 

of this particular experiment, making it highly unlikely that the results were due to 

chance.  Figure 10-7 is a histogram of the results.  The red line on the right 

represents the vector product of the original data. 
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Figure 10-6: Baseball payroll results 

 

 

Figure 10-7: Histogram of baseball payroll vector products 

StatCrunch Formula Method 

Let’s use StatCrunch and its formula method to verify the Resampling Stats results. 

 

1) Copy the payroll and wins data from the Excel Baseball_Payroll.xlsx workbook 

and paste into StatCrunch (figure 10-8).  Rename the columns “payroll” and 

“wins”. 
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Figure 10-8: Initial StatCrunch worksheet 

 

2) Select Stat>Summary Stats>Correlation and choose both the payroll and wins 

columns.  Check the two-sided P-value in the Display in Correlation Matix 

section.  Click Compute!  Figure 10-9 shows the results. 

 

 

Figure 10-9: Correlation coefficient r=0.633 

 

3) The correlation coefficient indicates a strong relationship and is statistically 

significant (two-sided p=0.0002). 

 

StatCrunch Resampling (Vector Product) Revisited 

The following procedure uses a slightly different method in StatCrunch to solve the 

baseball payroll example.   

 

1) Use the original StatCrunch data above or recopy/paste from the Excel 

Baseball_Payroll.xlsx workbook.  If you re-use the original data, choose 

Edit>Columns>Delete and select the product column for deletion (if the column 

still exists). 

 

2) Select Data>Sample and choose both columns (figure 10-10).  It doesn’t matter 

whether we randomize the order of one column or both columns.  The result will 

be a random pairing of payroll and wins and the final outcome will be the same. 
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Figure 10-10: Sample columns with statistic expression 

 

3) As shown in figure 10-10, enter 30 for the Sample size, 1000 for the Number of 

samples, and   sum("Sample(payroll)"*"Sample(wins)")   for the statistic 

expression.  Name the new column result or something similar and click 

Compute! 

 

4) Select Stat>Summary Stats>Columns, choose the result column, enter the 

expression:  result>=668620  and click n for the statistic.  Click Compute! (figure 

10-11). 
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Figure 10-11: Summary statistic Where: expression 

 

5) There were no examples that matched the Where expression in the above 

experiment.  Trying the summary stats again, this time without the Where 

expression and with the Max function selected in the Statistics box, the maximum 

value was displayed and is shown in figure 10-12. 

 

 

Figure 10-12: Max value 

 

6) The max value is close to the criteria in the original Where statement.  If we 

would try more samples, perhaps we could find a success?  Retry the exercise and 

use 10000 samples. 
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Resampling Stats Online Dating (Try It Yourself) 

Try It Yourself 

(optional - requires Resampling Stats or StatCrunch) 

An online dating site seeks to learn more about what it can do to encourage 
successful outcomes to the relationships formed by its customers.  It 
collects various data, including satisfaction surveys 6 months after a 
customer first signs up, and also how much time the customer has spent on 
its dating site.  Satisfaction data is recorded as an integer between 1 and 
10, and time-on-site is recorded in minutes.  Here are hypothetical results: 

time spent satisfaction 

10.1 2 

67.3 7 

34 2 

2.9 1 

126.3 9 

39 8 

4.6 1 

211.3 6 

 

Calculate the vector product sum and use a resampling procedure to test 
whether there is a correlation between time spent and satisfaction. 

 

This problem is nearly identical to the baseball payroll example.  Here are the steps using 

Resampling Stats: 

 

1) Start Excel and load the Resampling Stats add-in.  Enter the “time spent” and 

“satisfaction” data in adjacent columns in Excel.  Create a “product” column by 

multiplying the “time spent” and “satisfaction” columns as you did for the 

baseball payroll example (figure 10-13). 
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Figure 10-13: Vector product online dating data 

 

2) Copy the dating data in cells A2:A9 and paste this data in cell E1.   

 

3) Select Shuffle from the Resampling menu.  Choose cells B2:B9 as the input range 

and cell F1 as the top cell of the output range (figure 10-14). 

 

 

Figure 10-14: Shuffle dialog online dating 

4) Click OK and create a new product column using the data in cells E1:E8 and the 

shuffled data (permutation resampling… without replacement) in cells F1:F8.  

Calculate the sum of the new product column in cell G9 (figure 10-15). 
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Figure 10-15: Onine dating vector product sum after resampling 

 

5) Select Repeat and Score, choose the vector product sum (cell G1 in figure 10-15) 

and try 1000 iterations/trials. 

 

6) In the Results worksheet, enter the Excel function  =COUNTIF(result1, 

“>=3283.3”)  in cell C1 to find the number of instances where the resampled 

vector product sum meets or exceeds the vector product sum of the original online 

dating data. 

  

7) As figure 10-16 illustrates, there were 49 instances of a vector product sum 

exceeding the original value of 3283.3.  This results in a p-value of 49/1000 or 

.049.  Based on this experiment (your results may differ slightly), the original 

results are most likely not due to chance and there is a correlation between time 

spent online and satisfaction with the dating service.  A histogram of the results is 

shown in figure 10-16.   

 

 

Figure 10-16: Vector product sum online dating 
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Note:  This is an interesting result in that the p-value is very close to 0.05, a common p-

value established in many behavioral or educational studies as the “cut-off” or criterion 

for statistical significance.  It might be worthwhile to try this experiment multiple times 

or with more trials in order to establish whether or not the p<0.05 has actually been met.   

See the StatCrunch results and the subsequent note for further information. 

StatCrunch Online Dating Resampling Procedure (Try It Yourself) 

The steps for simulating the online dating satisfaction example in StatCrunch are nearly 

identical to the procedure used for solving the baseball payroll example.  You can use any 

of the StatCrunch methods illustrated in the baseball payroll example, however this 

example will follow the first resampling method which uses the 

“Stat>Resample>Statistic” procedure. 

 

1) Start StatCrunch and load the online dating data.  Label the columns appropriately 

and create a product column as shown in figure 10-17. 

 

 

Figure 10-17: StatCrunch worksheet online dating satisfaction example 

 

2) Select “Stat>Resample>Statistic” and complete the dialog as shown in figure 10-

18. 
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Figure 10-18: Resample Statistic dialog online dating example 

 

3) Click Compute! and view the results (figure 10-19): 

 

 

Figure 10-19: Results online dating satisfaction 

 

4) The results of the StatCrunch simulation indicated that the p-value was 

0.04995005 which can be rounded to 0.050.  

 

Note:  Why is this result slightly different than the 0.049 p-value obtained in the 

Resampling Stats experiment?  Remember that resampling methods employ random 

selection of data, either with or without replacement.  It is the nature of randomness that 

we should not expect the same result each time we run an experiment or simulation.  

However, averaging repeated sets of experiments or using a large number of trials 

(10000+) we would expect the results of resampling methods to approach a correct value.  

Following the results of the StatCrunch experiment, the author repeated the Resampling 

Stats example using the same data, but with 10000 trials.  The p-value obtained in the 

new experiment was 0.051. 
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10.4 Correlation Coefficient 

Resampling Stats (Baseball Payroll) 

1. Place the team payroll data in cells B2:B31.  The corresponding team wins data 

should go in cells C2:C31. 

 

2. With the cursor in a blank cell, type the “=CORREL” function (cell E1 in Figure 

10-20).  Choose cells B2:B31 as the first array and C2:C31 as the second array. 

 

3. The function result is .64 (rounded), indicating a strong relationship between 

payroll and wins. 

 

4. Copy the array C2:C31 to a new location (a temporary “parking” place) such as 

cells G1:G30 (see Figure 10-20). 

 

5. Use the Shuffle function on the Resampling Stats menu to shuffle the G1:G30 

range back into C2:C31 by using cell C2 as the Top Cell of the output range.  

Note the change in the correlation coefficient. 

 

6. Select the “=CORREL” cell for Repeat and Score and try 1000 iterations. 

 

7. On the “Results” worksheet, find a 90% confidence interval using the 

“=PERCENTILE” function.  Display a histogram of the Results (Figure 10-21). 
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Figure 10-20: Correlation between payroll and wins 
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Figure 10-21: Resampling distribution of correlation coefficient for baseball, under the null 

hypothesis 

StatCrunch Resampling (Baseball Payroll) 

We can generally replicate the Resampling Stats procedure for the resampling 

distribution of the correlation coefficient using StatCrunch.  The StatCrunch expression 

cor(x,y) is similar to Excel’s =CORREL(Range1,Range2) function.  Where the Excel 

function =CORREL(Range1,Range2) calculates the correlation coefficient between the 

data in Range1 and Range2, the StatCrunch expression cor(x,y) calculates the correlation 

coefficient between data in columns x and y.  Here is the procedure: 

 

1) Start StatCrunch and load or paste the baseball payroll data into the worksheet 

(figure 10-22). 
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Figure 10-22: Baseball payroll data 

2) Select Stat>Resample>Statistic.  Choose both the payroll and wins columns as 

Columns to resample.  In the Statistic edit box, enter the expression  

cor(payroll,wins).  Choose the Permutation - without replacement option.  Keep 

all other default settings and click Compute! (figure 10-23). 

 

 

Figure 10-23: Resample Statistic dialog 



© 2015 Statistics.com LLC 200 

 

3) The result of one experiment of 1000 resamples is shown in figure 10-24. 

 

 

Figure 10-24: Result of one experiment 

4) This tells you that the observed correlation was 0.633, and that, in 1000 resamples 

(permutations), the resampled correlation was => the observed value less than 

0.099% of the time (0.00099 is the estimated p-value).  So the observed value is 

not likely something that happened by chance, and is statistically significant. 

 

5) In addition, the 90% confidence interval is from the 5
th

 percentile to the 95
th

 

percentile and is consistent with the Resampling Stats result.  Click the > button 

to view the histogram (figure 10-25). 

 

 

Figure 10-25: Histogram of the distribution of the confidence intervals (resampling) 

6) Note that the calculated correlation coefficient of 0.633 (red vertical line) is 

outside the boundary of this histogram. 
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11 Regression 

11.4 Inference for Regression 

Resampling Stats 

1) Click <here> to download the LungDisease.xlsx workbook.   

 

2) Select cell A5 and choose “Resample” from the Resampling Stats menu or 

toolbar, and select the “Resample Rows as Units” option. (This option causes 

resampling to proceed on the basis of rows – when a selection is made for the 

resample, it is of a whole row as a unit, not individual elements separately).  The 

input range should be both columns of Exposure and PEFR data (cells 

$A$5:$B$126 in figure 11-1).  The Top Left cell of the output range should be 

cell D5 in this particular worksheet example.  

 

3) To see how a line-fitting analysis works in Excel, select empty cells to place the 

functions SLOPE and INTERCEPT. That is, enter =SLOPE(E5:E126, D5:D126) 

into cell G5 and enter =INTERCEPT(E5:E126, D5:D126) into cell G6, as shown 

in Figure 11-1. These commands mean “find the slope and intercept of the 

regression line fitted to the data in the referenced range.” 

 

4) Repeat and Score 1000 trials on the cell for INTERCEPT. 

 

LungDisease.xlsx
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Figure 11-1: Regression via resampling – revisit the PEFR data 

5) If you analyze the Results sheet (with sorted output values) for the 1000 trials 

with the Histogram function and check the Cumulative Frequency Chart check 

box, you’ll see something like the output in Figure 11-2. It certainly indicates that 

the computed intercept (in the “Bin MidPt” column) has a wide range of values 

over the y-axis (PEFR) for the resampled data sets.  Also notice the 90% 

confidence interval (5th and 95
th

 Percentile values).  You can compare these 

results to the results of standard regression analysis with Excel’s Regression 

routine (under Tools/Data Analysis), although it also would be interesting to 

invest a few minutes in 10,000 or 100,000 trials for the resampling procedure.  

You should try the simulation again using the SLOPE value as a statistic of 

interest. 
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Figure 11-2: Analyzing PEFR regression intercept output 

 

PEFR Again:  Running Regression from the Resampling Add-in 

1) Select the data in both columns with a standard click-drag (click <here> to 

download LungDisease.xlsx).  

 

2) Choose “Resample” from the Resampling Stats menu or toolbar, and select the 

“Resample Rows as Units” option. (This option causes resampling to proceed on 

the basis of rows – when a selection is made for the resample, it is of a whole row 

as a unit, not individual elements separately.) In this case, use D4 as the top left 

output cell. 

 

3) From the Resampling menu (the Add-ins menu or right-click a cell for the cell 

menu) choose “Regression.”  If we call the Regression function from the 

Resampling menu, we’ll be asked to identify the x-range, the y-range, and the 

beginning output cell and a confidence interval (Figure 11-3). 

 

4) Click “OK” and the output in Figure 11-4 will display in the Excel worksheet. 

LungDisease.xlsx


© 2015 Statistics.com LLC 204 

 

 

Figure 11-3: X-Y input for the Resampling menu regression option 

 

Note: This confidence interval specification in regression is a conventional (non-

resampling) confidence interval needed as an input to Excel’s regression routine; it is 

NOT related to the confidence interval we will be developing through Repeat & 

Score. Think of it as a meaningless number you must fill in for the regression routine 

to work. 

5) The output from one experiment is shown in figure 11-4. 
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Figure 11-4: Output of Excel regression (in the Data Analysis Toolpak) 

 

Note:  The regression equation for the above experiment can be formed from the 

Intercept and X Variable 1 Coefficients at the bottom of the output.  In this example, the 

regression equation (rounded) is: 

y = -4.855 x + 432.41 

StatCrunch 

This section illustrates calculating a regression equation using StatCrunch.  Load the 

PEFR data into StatCrunch (copy/paste) and label the columns as shown in figure 11-5: 
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Figure 11-5: PEFR data 

 

1) Select Stat>Regression>Simple Linear.  Choose the exposure column for the X 

variable and PEFR for the Y variable (figure 11-6).  Click Compute! 
 

 

Figure 11-6: StatCrunch simple linear regression 

 

2) The results are shown in figure 11-7 
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Figure 11-7: PEFR = 379.16549 – 0.90396312*exposure 

 

3) The regression equation from StatCrunch is different from the Resampling Stats 

equation.  Why?  If you ran the Resampling Stats experiment again, would you 

get the same regression equation?  How about the StatCrunch procedure?  Finally, 

compare the confidence intervals in both Resampling Stats and StatCrunch.  Are 

the CIs reasonably close? 

StatCrunch (PEFR Lung Disease Linear Regression – Resampling Solution) 

The StatCrunch resampling solution was prepared after some kind suggestions from 

Webster West, the author of StatCrunch. 

 

1) Enter the lung disease data into StatCrunch.  The easiest method would probably 

be a copy/paste from the LungDisease.xlsx workbook, which you can download 

from the Resampling Stats subsection in this chapter.  Figure 11-8 illustrates the 

data in StatCrunch. 
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Figure 11-8: PEFR data in StatCrunch 

 

2) Select Data > Sample.  Select both columns, enter a Sample Size of 122 and 1000 

for the Number of samples.  Check Sample with replacement and also check 

Sample all columns at one time.  In the Store Samples section, select Stacked with 

a sample id.  Figure 11-9 illustrates the dialog with options selected.  Click 

Compute! 
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Figure 11-9: Sample columns dialog 

 

3) This method of resampling will add 122*1000 (122,000) rows and 3 new columns 

to the StatCrunch worksheet.  If you scroll downward, you can see that the 

Sample column contains sample IDs for each of the 1000 resamples.  The IDs 

range from 1 to 1000, with 122 row entries associated with each ID.  Figure 11-10 

shows the top few rows of the revised worksheet.  All of the 1000 resamples have 

been stacked in the worksheet, with each resample of 122 rows assigned a 

numerical ID from 1 to 1000 in order. 
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Figure 11-10: New columns and rows added 

 

4) Now for the regression!  Select Stat > Regression > Simple Linear.  Choose the 

Sample(exp) column for the X-Variable and Sample(pefr) for the Y-variable.  

Group by the Sample column and choose the Confidence intervals option (enter 

0.90).  Under Save, choose Model estimates (figure 11-11).  Click Compute! 

 

5) You will receive a warning message such as “Whoa… lot’s of values… do you 

want to bin them?” (or something similar).  You don’t want to bin the values, so 

click Cancel.  You should, after a short wait, see something like figure 11-12. 
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Figure 11-11: Regression dialog for PEFR 
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Figure 11-12: Output from linear regression 

 

6) The Int Est and Slope Est columns contain 1000 resampled intercepts and slopes.  

Use Stat > Summary Stats > Column and select the Int Est and Slope Est 

columns.  Click n and mean in the Statistics section and enter 5, 95 for the 

percentiles (see figure 11-13).  Click Compute! 

 

7) The results are displayed in figure 11-14. 
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Figure 11-13: Summary stats including 90% CI 

 

 

Figure 11-14: Regression by resampling results 

 

8) The results are comparable to Resampling Stats 
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12 Analysis of Variance - ANOVA  

12.3 A Single Test 

Box Sampler 

Box Sampler can be used to solve the donut fat problem.   

 

1)  Enter all 24 fat values in the box as shown in figure 12-1. 

 

 

Figure 12-1: Box Sampler setup for the donut fat example 

2) The Sample Size is 24 and use 1000 for the # of Simulations.  Enter the following 

function should be entered in the Sample Statistics cell: 
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=VAR.S(AVERAGE(G12:G17),AVERAGE(G18:G23),AVERAGE(G24:G29),AVERAGE(G30:G35)) 

 

Figure 12-2 illustrates the Box Sampler worksheet with one trial. 

 

 

Figure 12-2: Donut fat example after 1 simulation 

3) To calculate the p-value, enter: 

 

=COUNTIF(Stat1, ">=90.91667")/ReplCount 

 

in cell K1. 

 

Figure 12-3 shows the results of one 1000 simulation experiment. 
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Figure 12-3: Box Sampler donut fat results for 1000 simulations 

Resampling Procedure 

Download the donut_fat.xlsx file <here>.  This workbook contains the table form of the 

donutHT.xls data. 

1) Select the data area, cells B2:E7 (figure 12-4). 

 

Figure 12-4: Select the 24 fat absorption values 

2) Choose Resample from the Resampling Stats menu.  Select cell G2 as the Top 

Left Cell and choose Normal Resample (figure 12-5).  Click OK. 

donut_fat.xlsx
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Figure 12-5: Matrix resample (with replacement) 

3) Enter the formula  =AVERAGE(G2:G7)  in cell G8 and copy this formula to the 

right, stopping at cell J8 (figure 12-6). 

 

Figure 12-6: Find the mean of each resample group 

4) In cell K8, enter the formula  =VAR.S(G8:J8)  or  =VAR(G8:J8)  if you are using 

Excel 2003.  These formulas calculate the sample variance of the means. 

 

5) Select cell K8 and choose Repeat and Score.  Enter 1000 iterations/trials and click 

OK.  

 

6) Sort the data in the Results sheet from highest to lowest (figure 12-7). 
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Figure 12-7: Four variances >= 90.92 

7) There were 4 instances of the variance of the means being >=90.92.  This is an 

estimated p-value = 0.004. 

 

8) Create a histogram and compare it to figure 12-4 in the text. 

 

NOTE:  Sometimes it is the case that the various groups (e.g. Fat1, Fat2, etc. above) have 

different sizes.  This does not matter in Resampling Stats - Simply select the range that 

contains the entire set of data, and Resampling Stats will preserve the sample sizes in the 

shuffled or resampled range.  The rest of the procedure is the same.   

StatCrunch Procedure 

Download the donutHT.xls file <here>.  This workbook contains the original donut 

weight data in column format.  You can also enter the data manually from figure 12-8. 

 

1) Open and copy/paste the original donut weight data (found in cells C3:C26) into 

the first column of the StatCrunch worksheet.  Rename this column donut. 

 

donutHT.xls
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Figure 12-8: Original donut weight data 

2) Choose  Data>Sample  and select the donut column.  Enter 6 for the Sample size 

and select Resample with replacement.  The Statistic expression is: 

mean(“Sample(donut)”) .  See figure 12-9 for details. 
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Figure 12-9: Sample columns 

3) Name the new column mean1 and click Compute! 

 

4) Repeat step 2 three more times, selecting the donut column for resampling and 

renaming the new columns mean2, mean3, and mean4 respectively. 
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Figure 12-10: Output from the Sample columns procedures 

5) To find the respective variances of the resampled means, select  Stat>Summary 

Stats>Rows  and choose the 4 columns:  mean1, mean2, mean3, mean4.  In the 

Where:  edit box, enter: 

 

pvar(mean1, mean2, mean3, mean4)>=90.92 

 

This statement selects only the variances in the means greater than or equal to 

90.92 (the variance in the means of the original data).  The StatCrunch variance 

command pvar( ) operates on rows, rather than columns.  Click Compute! (see 

figure 12-11). 
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Figure 12-11: Row Statistics using pvar() 

6) The figure below is the result of one simulation. 

 

 

Figure 12-12: Results of Row Statistics 

7) Note that 11 instances out of 1000 trials resulted in a variance greater than 90.92.  

This corresponds to an estimated p-value of 11/1000 or 0.011.  Remember that 

resampling procedures are based on random sampling from the data, so your 

results may differ from the results found in the text or text supplement. 
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NOTE:  Sometimes it is the case that the various groups (e.g. Fat1, Fat2, etc. above) have 

different sizes.  In SC, you would simply specify the appropriate resample sizes in step 2 

above.  The rest of the procedure is the same. 

 

For example, if the original group sizes were 6, 8, 8 and 10, in step 2 you would enter “6” 

for the Sample size of the first Sample columns procedure, “8” for the Sample size of the 

second Sample columns procedure, “8” for the Sample size of the third Sample columns 

procedure, and “10” for the Sample size of the final Sample columns procedure. 

 

12.5 Two-Way ANOVA 

Interaction 

Creating an Interaction Plot using Excel 

A group of beginning golfers takes 3 lessons during a 3 week period.  In between lessons, 

the golf students are told to practice on their own.  After the third lesson they play a 

round of golf (18 holes) and record their scores.  The pro then asks them whether they 

regularly play another sport that involves hand-eye coordination (basketball, football, 

baseball, racquet sport), and divides the scores into "regular participants in other sport" 

and “non-participants in other sports”.  In addition, the pro divides the student golfers 

into 3 levels of practice, based on the time students spent practicing on their own.  

Average scores were recorded for each student for the round they played.  The average 

scores were divided into 6 categories:  

 

- regular participants in other sports, low practice 

- regular participants in other sports, medium practice 

- regular participants in other sports, high practice 

- non participants in other sports, low practice 

- non participants in other sports, medium practice 

- non participants in other sports, high practice 

 

 Instructions 

 

1) Create your table of variables and means.  We’ll use the example shown in the 

figure below.  The data represent the average scores of student golfers on the final 

round after a 3 week period of 3 lessons and interim practice time.  For example, 

the “98” in cell C3 represents the average score of student golfers who regularly 

participate in other sports requiring hand-eye coordination and also had minimal 

(low) practice time between lessons. 
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Figure 12-13: Table of variables and mean scores 

 

 

2) Select the data cells and their respective labels (see below): 

 

 

Figure 12-14: Select data table 

 

 

3) Select the Insert menu and choose the 2D Line graph ribbon menu.  Choose the 

upper left 2-D Line chart as shown below: 

 

 

Figure 12-15: 2-D line graph menu (Insert menu) 
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4) Excel will automatically create the interaction plot: 

 

 

Figure 12-16: Interaction chart 

 

How can we interpret this plot?  It is apparent that practice improves all golfers, but it 

yields a bigger and more immediate improvement for those who are skilled in other hand-

eye coordination sports. 
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13 Multiple Regression  

13.4 Model Assessment and Inference 

The resampling model in this chapter is more complex.  We’ve provided a downloadable 

workbook for Resampling Stats <here>.  The workbook has the results of a previous 

simulation and will open in the Results worksheet where the output is immediately 

available, including the 90% confidence interval in cells E1:H3.  Let’s do another 

simulation from the beginning. 

1) If you haven’t already, download the BostonHousing_CRIM_RM_RSXL.xls 

workbook using the link above. 

   

2) Load Resampling Stats and open the BostonHousing_CRIM_RM_RSXL.xls 

workbook.  

 

3) Select the Data worksheet tab.  Select cells A2:C338 and choose Resample (figure 

13-1). 

 

Figure 13-1: Resample Rows as Units 

BostonHousing_CRIM_RM_RSXL.xls
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4) Select cell E1 as the Top Left Cell and choose Resample Rows as Units (to keep 

the individual housing data together on the same “slip” of paper).  Click OK. 

 

5) Select Regression from the Resampling menu.  For the Y Range (MEDV) select 

cells G1:G337 and for the X Range, select cells E1:F337.  The Top Left Cell 

should be I1.  Since we are bootstrapping, the confidence interval is meaningless 

in this context so leave it at the default of 0.95 (figure 13-2).  Click OK. 

 

Figure 13-2: Resampling Stats Regression dialog 

6) A dialog will ask if you want to overwrite existing data, click OK. 

 

7) The score cells will be the coefficients (in order) in cells J17:J19.  Select all 3 of 

these cells and click Repeat and Score (figure 13-3).   

 

Note:  the coefficients correspond to the independent variables as follows:  X 

Variable 1 = CRIM and X Variable 2 = RM. 
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Figure 13-3: Coefficients as score cells for Repeat and Score 

8) Click OK.  When the simulation ends, go to the Results worksheet and view the 

90% confidence interval for each of coefficients (figure 13-4). 

 

Figure 13-4: 90% confidence intervals for one experiment 

 

Addendum: 

We can also perform a more complex multiple regression using the full Boston Housing 

data set.  The full data set contains many more independent variables than the CRIM and 

RM example we’ve just completed. 

The resampling model in this chapter is complex.  We’ve provided a downloadable 

workbook for Resampling Stats <here>.  The workbook has the results of a previous 

simulation and will open in the Results worksheet where the output is immediately 

available, including the 90% confidence interval in cells I1:P3.  Let’s do another 

simulation from the beginning. 

1) If you haven’t already, download the BostonHousingMain_RSXL.xls workbook. 

   

2) Load Resampling Stats and open the BostonHousingMain_RSXL.xls workbook.  

 

BostonHousingMain_RSXL.xls
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3) Select the Data worksheet tab.  Select cells A2:G338 and choose Resample 

(figure 13-1). 

 

Figure 13-5: Resample Rows as Units 

4) Select cell I1 as the Top Left Cell and choose Resample Rows as Units (to keep 

the individual housing data together on the same “slip” of paper).  Click OK. 

 

5) Select Regression from the Resampling menu.  For the Y Range (MEDV) select 

cells O1:O337 and for the X Range, select cells I1:N337.  The Top Left Cell 

should be Q1.  Since we are bootstrapping, the confidence interval is meaningless 

in this context so leave it at the default of 0.95 (figure 13-2).  Click OK. 
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Figure 13-6: Resampling Stats Regression dialog 

6) A dialog will ask if you want to overwrite existing data, click OK. 

 

7) The score cells will be the coefficients (in order) in cells R17:R23.  Select all 7 of 

these cells and click Repeat and Score (figure 13-3).   

 

Note:  the coefficients correspond to the independent variables as follows:  

CRIM-X Variable 1, ZN-X Variable 2, INDUS-X Variable 3, RM-X Variable 4, 

DIS-X Variable 5, and PTRATIO-X Variable 6. 

 

 

Figure 13-7: Coefficients as score cells for Repeat and Score 

8) Click OK.  When the simulation ends, go to the Results worksheet and view the 

90% confidence interval for each of coefficients (figure 13-4). 
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Figure 13-8: 90% confidence intervals for one experiment 
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