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WARNING:

This software was written and designed for teaching purposes.  It has been tested on several examples, but not on a wide variety of datasets.  For mission critical projects, always check the results with full-fledged statistical programs.  

Excel 2000 or greater is needed for this add-in. Previous versions do not support the CalculateFull option.  See www.decisionmodels.com/calcsecretsg.htm for more details on calculation in Excel.
The Monte Carlo Simulation with Non Volatile RNG add-in is MCSimNV.xla. It was not included in the first edition.
PURPOSE OF THIS DOCUMENT
This document describes how to install and use the Excel add-in MCSimNV.xla in order to run a Monte Carlo simulation using non volatile random number functions in an Excel workbook. 
MCSimNV.xla will work with conventional Monte Carlo simulation, using RAND(), RANDOM() or other volatile random number functions, but it is much slower.  Volatile functions in Excel are recalculated whenever any cell is changed.  If you want to run a Monte Carlo simulation with volatile random number functions, please use MCSim.xla, the Monte Carlo simulation add-in.
INSTALLING AND LOADING

Microsoft offers the following description of an Excel add-in:

Add-ins are programs that add optional commands and features to Microsoft Excel.  Before you can use an add-in, you must install it on your computer and then load it in Microsoft Excel.  Add-ins (*.xla files) are installed by default in the Library folder in the Microsoft Excel folder.  Loading an add-in makes the feature available in Microsoft Excel and adds any associated commands to the appropriate menus.  [Microsoft Excel Help, add-ins, overview]

Thus, to install an add-in is to have an add-in file (*.xla) in the Library folder of your hard drive.  To load it, you must complete an additional step using the Add-In Manager.  Fortunately, you need to do this only once.

Step 1: Installing the MCSimNV.xla file

Download the MCSimNV.xla add-in by visiting <www.wabash.edu/econometrics>.  Save the MCSimNV.xla file directly to the appropriate add-ins folder on your hard drive (usually, C:/Program Files/MicrosoftOffice/Office/Library) or move it there after downloading to your hard drive.
Step 2: Loading The MCSimNV.xla add-in
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Once the MCSimNV.xla file is accessible, launch Excel and use the Add-In Manager to load the Monte Carlo Simulation add-in.  First, open the Add-In Manager by clicking on the Tools menu item and selecting Add-Ins.

 [image: image1.png]Ady

ns

[T
4 3
5]y ok - Vo
ot el sdbin e
mparaive e Wt
5 Coniin s Wi o
O s ot E
iy o o Ay
e corapes o
oaran oy
e e o
Dltecon i

ik

Automation.

Value Calculator
olver Add-n

Analysis TookPak.

Provides functons and rterfaces for financial and
sclentfic data analysis





If the Monte Carlo Simulation with non volatile random number functions add-in is not listed in the Add-Ins scroll box (as in the example above), click the Browse (or Select) button, navigate to the MCSimNV.xla file location, select it, and click OK.  
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Click OK if you are asked to write the MCSimNV.xla file to the Addins (or Library) folder.  The Add-In Manager dialog box will now list the Monte Carlo Simulation with non volatile random number functions add-in.  
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The Add-In Manager lists all of the installed add-ins and those with checkmarks are also loaded.  Microsoft offers the following advice, “To conserve memory, unload add-ins you do not use often.  Unloading an add-in removes its features and commands from Microsoft Excel, but the add-in program remains on your computer so you can easily load it again.” [Microsoft Excel Help, add-ins, overview] 

Make sure to select the check box next to the Monte Carlo Simulation add-in and click OK.  

Excel will load the MCSim.xla file and notify you of successful installation with the following message:
[image: image4.png]Monte Carlo Sim with Non Volatile RNG Available

Vo sty e G S o G . T 0 i sl ANSCHTA)fronie
) o e e Tl e o O

Exectite Tools: MCSITY ... t begin,





USING THE MCSIMNV.XLA ADD-IN:

The Monte Carlo Simulation with non volatile random number functions add-in uses two special, non-volatile cell formulas, RANDOMNV() and NORMALRANDOMNV(mean, SD), to draw random numbers.  After loading the MCSimNV.xla add-in, you can enter RANDOMNV() and NORMALRANDOMNV(mean, SD) as part of a cell formula.  Use RANDOMNV() instead of RAND() or RANDOM() as you implement the data generation process on a worksheet.

The functions RAND() and RANDOM() are volatile because any time any data changes on the sheet, cells that contain these functions are also recalculated.  Cell A1 has formula “=RAND()” so when the sheet is recalculated (by hitting the F9 key
), the value of the cell (the number displayed) will change.
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The volatility of RAND() and RANDOM() works in our favor when doing conventional Monte Carlo simulation (with MCSim.xla) because we can easily recalculate the sheet, then track the results.  However, sometimes we do not want Excel to recalculate certain cells until a full recalculation is called.
We can do this by using non-volatile random number functions, RANDOMNV() and NORMALRANDOMNV(mean, SD) included in the MCSimNV.xla add-in.  You can easily test these functions.  To do this, in cell B1, enter the formula “=RANDOMNV()”.  Hit F9.  Cell A1 bounces, but B1 does not.  This is because A1 has RAND(), a volatile function that recalculates whenever any cell changes, but B1 has RANDOMNV(), a non-volatile function (based on RANDOM()).  Non-volatile functions change only if the data in that particular cell changes or a full recalculation is requested.
To recalculate non-volatile functions, you have to force a recalculation of the entire workbook.  This is done via the keyboard shortcut CTRL-ALT-F9.
  Try it now.  As you can see, F9 recalculates only A1 while holding down the CTRL and ALT keys while hitting F9 recalculates both A1 and B1.

F9 recalculates volatile functions such as RAND() and RANDOM().

CTRL-ALT-F9 recalculates all cells.

From the active sheet, the Monte Carlo Simulation with non volatile random number functions add-in will do the following:

1. Force an entire recalculation via the CTRL-ALT-F9 method. This will recalculate both volatile and non volatile functions.
2. Repeat from step 1 for as many repetitions as requested.

3. Output the results of the tracked cells.

To run a Monte Carlo simulation, use RANDOMNV()and NORMALRANDOMNV(mean, SD) as you set up the problem, then click on the Tools menu item and select the MCSimNV item to access a dialog box that controls the simulation.
The active cell (the last cell clicked by the user) appears by default in the Select a cell box.  If this is not the cell you want to track, simply click in the Select a cell box and click on the desired cell.
To run a Monte Carlo simulation of two cells, click in the Select a second cell box and then click on a cell in the worksheet.
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Click Proceed to run the simulation.  
Use the Progress Bar to gauge how long it will take to finish the simulation.  You may use other programs while the simulation is running, but that may slow Excel down.  You can always hit the Escape (ESC) key (on the top left corner of most keyboards) to kill the simulation.  Click End when prompted.  The add-in runs faster if no other Excel workbooks are open.
Excel performs a full recalculation of your worksheet (the equivalent of CTRL-ALT-F9), tracks the results for as many repetitions as indicated and stores the value of the cell (or both cells) after each calculation.  The results are then presented in a new worksheet in your workbook.  
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Warning! This workbook is using formulas available only in the MCSim.xla add-in. If you move the workbook, uninstall the add-in, or otherwise break the link, the formulas will show a #NAME error.

Sample 

Number

Sheet1!$

A$1

Sheet1!$

A$2

1 0.274 0.899 1000repetitions

2 0.728 0.899 1secs

3 0.386 0.899 Average 0.497Average 0.899

4 0.410 0.899 SD 0.2797SD 0.0000

5 0.999 0.899 Max 0.999Max 0.899

6 0.762 0.899 Min 0.001Min 0.899

7 0.271 0.899

8 0.901 0.899

9 0.177 0.899

10 0.100 0.899

11 0.642 0.899

12 0.704 0.899

13 0.780 0.899

14 0.388 0.899

15 0.628 0.899

16 0.668 0.899

17 0.635 0.899 1

18 0.158 0.899

19 0.586 0.899

Sheet1!$A$1 Sheet1!$A$2 Notes

Simulation Stats

Histogram of Sheet1!$A$1 And Sheet1!$A$2

0 0.2 0.4 0.6 0.8 1

Sheet1!$A$1

Sheet1!$A$2


The new spreadsheet in your workbook is alive—you can change the scale, title, and legends on the graphs, change labels and colors on the cells in the spreadsheets, and add descriptive information as needed.  The data underlying the graph are available by scrolling right.
You can run as many Monte Carlo simulations as you want by simply returning to your original worksheet and executing Tools: MCSimNV.  Delete unwanted results by simply deleting the sheet.
The Record All Selected Cells Option
You might want to track more than two cells or see all of the simulation results (instead of just the first 100).  The Monte Carlo Simulation with non volatile random number functions add-in allows you to track up to 256 variables (including one or two you selected for histogram display) and see results for up to 65,000 repetitions.  

To take advantage of this, you must first select the cells you want to record (using the CTRL key, as usual, to select non-contiguous cells), then execute Tools: MCSimNV and, finally, check the Record All Selected Cells option.  By checking the Record All Selected Cells option, the add-in will track all cells that were selected before you executed Tools: MCSimNV and brought up the Monte Carlo Simulation dialog box.  The add-in inserts a new worksheet in your workbook and shows ALL of the values generated by the Monte Carlo simulation.  You can use this information to sort the results in order to find percentiles (e.g., to approximate the chances of values falling in a particular interval) and to track more than just one or two cells.  

The results generated by the Record All Selected Cells option are in “raw” form.  You will need to compute averages, SDs, and draw histograms on your own.  You can see the full set of simulation results for any cell (including one that was chosen as a tracked cell) by simply selecting that cell before executing Tools: MCSimNV.  

To practice using this option, select cells B1, C1, and C2, by clicking on cell A1, then holding down the CTRL key while clicking on cell C1, then clicking on cell C2.  Next, execute Tools: MCSimNV.  Make one of the tracking cells B1 and the other C1.  Make sure to check the Record All Selected Cells option.  Click Proceed.
The Monte Carlo simulation add-in inserts two sheets in your workbook.  One reports summary statistics and draws a superimposed histogram of cells C1 and C2, while the other simply lists all of the simulation results for all three variables.  You can confirm that the average, SD, max, and min are the same for cells C1 and C2 by computing these statistics in your MCRaw sheet.  You can use the Histogram add-in to generate summary statistics and a histogram of your MCRaw results.
The Output to Existing Sheet Option

If you are doing repeated simulations and have set up calculations based on the simulation results, you may want to output the results to an existing MCSim sheet rather than creating a new sheet each time a Monte Carlo is run.  Check the Output to Existing MCSim Sheet option to do this.  Instead of creating a new MCSim sheet, output is placed in the usual way (i.e., first 100 in column B, summary stats in range J5:J8 (and L5:L8, if two cells are tracked), and a histogram) in a previously created MCSim sheet.
Be careful in using this option because existing simulation results are overwritten and cannot be recovered.  You can copy the existing MCSim sheet (Edit: Move or Copy Sheet…) if you want to preserve results from a previous simulation.

The Run Solver with each Repetition Option

By checking this option, you can run Solver with each repetition. Thus, suppose you had an optimization problem like max  = Pq – q2 where P~N(10, 20).  You can implement this problem in Excel, using =NORMALRANDOMNV(10,20) for the cell representing P.  Then, run Solver to find a solution for the given value of P.  Note that P does not change as Solver puts down trial solutions because P is based on a non-volatile function.  Tracking the optimal q cell (generated by Solver) with the Run Solver with each Repetition option will produce a Monte Carlo simulation of optimal q given stochastic P.

ERRORS AND TROUBLESHOOTING
The MCSimNV.xla add-in has few rudimentary error checks. Unlike the MCSim.xla add-in, it does not test to see if cells change on recalculation.

THIS VERSION

The latest MCSimNV.xla version is 15 May 2006. 

To check the date of your installed add-in, execute Tools: Add-ins and then highlight the add-in. The Add-Ins dialog box displays the date at the bottom.
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To install this for the first time, please follow the instructions on the first page of this document.

To install over a previous version that is already installed, please see InstallingAddinOverPreviousVersion.doc
Note: This add-in was not included in the CD that shipped with the book.

ADDITIONAL HELP AND FEEDBACK:
If something goes wrong in the installation or loading process, an unexpected error keeps recurring, or you have other problems, please contact us.  We are interested in your comments, suggestions, or criticisms of the MCSimNV.xla software.

www.wabash.edu/econometrics
	Humberto Barreto

Wabash College

barretoh@wabash.edu
(765) 361-6315
	Frank Howland

Wabash College

howlandf@wabash.edu
(765) 361-6317


After hitting F9





Click here to make the dialog box collapse so you can see the sheet.





Histogram bins include the left endpoint, but not the right.








Mac Note: Some versions of OfficeX report, “Unable to Copy add-in to the Add-ins folder.”  This is a bug. The add-in really is there.  Simply quit Excel, then restart it, return to the Add-In Manager and continue following the instructions.





This is MCSim.xla, basic Monte Carlo simulation, NOT MCSimNV.xla, Monte Carlo simulation non volatile random number functions.








Two MCSim add-ins are loaded on this computer.  The bottom one is the conventional MCSim and the top one enables Monte Carlo simulation with non volatile random number functions.








� On Macintosh computers, hit the Command (open clover) and equals sign keys simulataneously(Command-=)  instead of the F9 key.  On PCs, CTRL-= has the same effect as F9.  


� On Macintosh computers, the keyboard shortcut is Command-Shift-F9.  


� Other volatile functions in Excel are 


AREAS()�INDEX()�OFFSET()�CELL()�INDIRECT()�ROWS()�COLUMNS()�NOW()�





MCSimNV
Page 7 of 10

