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This document assumes Excel’s Solver has been successfully installed and that the user is familiar with Solver.  If not, please see the document SolverInstructions.doc before proceeding.

The Comparative Statics Wizard add-in file is called Cswiz.xla.
The Cswiz add-in is available as part of the Intermediate Microeconomics with Microsoft Excel book.  The entire set of materials can be extracted from a zip archive which can be downloaded from www.depauw.edu/learn/microexcel.  

The Comparative Statics Wizard was originally published in The Journal of Economic Education.  

The original Cswiz home page can be found here: 
www.depauw.edu/learn/microexcel/MicroBook/CompStatics/home.htm.
Comparative Statics, tracking an optimal or equilibrium value as an exogenous variable changes, ceteris paribus, is the heart of economic analysis.  This document explains how to do comparative statics in Excel by using Excel’s Solver and the Comparative Statics Wizard add-in. 

Once we have carefully Set Up the Problem, the Comparative Statics Wizard will take care of the number crunching and burdensome calculations for us.  We simply have to input the information correctly and exercise judgment in interpreting the results.

This document reviews Excel add-ins and describes how to access and install the Comparative Statics Wizard.  Once installed, it explains how to use the Wizard and offers a practice problem.
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Reviewing Excel Add-Ins
You are already familiar with Excel Add-Ins since Solver is an example of an add-in.
  An add-in file, usually named filename.xla or filename.xlam (“a” for add-in), is a way for Excel to access procedures and algorithms that are not part of the core Excel program.  Add-ins provide extensive flexibility and additional functionality from the familiar Excel interface.

Excel’s Solver is proprietary and ships with the Microsoft Office Suite.  The Comparative Statics Wizard add-in was written by Humberto Barreto.  I retain all rights, but allow free educational use of the software.  Any user of the Intermediate Microeconomics with Microsoft Excel materials is entitled to use the Comparative Statics Wizard.

The Add-ins Manager, a dialog box from which you control the add-ins available to Excel, can be accessed from File: Options, then choose Add-ins in Excel 2019. Excel 2007 users need to click the Office button, then click Excel Options, then choose Add-ins, then click Go. In earlier versions of Excel, execute Tools: Add-Ins. Try it now in order to see which, if any, add-ins you have installed.

Notice the Browse or Select button in the Add-ins Manager dialog box.  Excel Add-Ins are usually contained in the Library folder of the Office application folder.  Folder names can be changed so you may have a different folder name (e.g., Excel Add Ins).  In any case, there should be a folder on your hard drive where Excel stores its add-ins.  If you navigate to an add-in file on a flash drive, CD-ROM, or network folder, Excel will ask you if you want to copy it to the Library folder where the other add-ins are stored.  This is a good idea.

Different Excel installations will have different add-ins available.  You can find out which files are available in the Library folder because they appear in the list of available add-ins.  However, just because an add-in is available does not mean it is installed.  The add-in must have a check mark next to its name before Excel can access the procedures and algorithms in the add-in.

In order to use the Comparative Statics Wizard as an Excel add-in, you will use the Add-ins Manager to get the add-in file and make it available to Excel, then you will check the box in order to install the add-in.  Both steps, making available and installing the add-in, are necessary for you to able to use the Comparative Statics Wizard.

The good news is that this need only be done once.  Unless you explicitly uninstall the add-in (by clicking off the check mark), Excel will install it automatically when you launch Excel.

Installing the Comparative Statics Wizard Add-In
Locate the Cswiz.xla file

First, make sure you know where the add-in is located.  The add-in file is called CSWiz.xla. If you do not know where it is, search for “cswiz.xla” and note its location. 
Never directly open an add-in

Do not double-click or directly open the CSWiz.xla add-in file.  Excel will open the file, but it is improperly installed and may not work correctly.  Instead, follow the instructions below that explain how to install the add-in via the Add-ins Manager.

Use the Add-ins Manager to Install an Add-in

Once you know where the add-in is located, from within Excel, bring up the Add-ins Manager dialog box.  In Excel 2019, execute File: Options, then choose Add-ins, then click Go. Excel 2007 users need to click the Office button, then click Excel Options, then choose Add-ins. In earlier versions of Excel, execute Tools: Add-Ins. There should be several add-ins available, and some may have check marks that indicate they are not only available, but also installed.  

The Add-ins Manager dialog box enables you to control which add-ins are installed and loaded.
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If the Comparative Statics Wizard is listed and it has a check mark, you are finished.  Click the OK (or Close) button and skip the explanation below on how to install the add-in. If it is listed without a check mark, click on the check box to check it and click OK.
If the Comparative Statics Wizard is not listed in the Add-ins Manager dialog box, click on the Browse or Select button and navigate to the CSWiz.xla file (which you located in the first step).  Select the CSWiz.xla file and click the Open button.

If the CSWiz.xla file is not on your hard drive (e.g., if you are accessing it from a CD, flash, or network drive), Excel will ask if you want to copy the add-in to your add-in folder.  You should click Yes.

The CSWiz.xla file is the Comparative Statics Wizard listing in the Add-ins Manager.  Since it is listed it is available to Excel and the check mark means that it will be installed.  Click on the OK button to finish the installation.

The Comparative Statics Wizard notifies you of successful installation with the following dialog box:
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The Comparative Statics Wizard, along with any other check marked add-ins, will be installed every time you launch Excel. If you feel this slows down opening Excel too much, access the Add-ins Manager and click off the check mark before you quit Excel. The add-in will be available, but not installed next time you launch Excel. To install the add-in when needed, access the Add-ins Manager and simply click the check mark on. 

Using the Comparative Statics Wizard: General Description
With the Comparative Statics Wizard add-in successfully installed, you are ready to do comparative statics.

To run the Comparative Statics Wizard from Excel 2007 or greater, click the Add-ins tab on the ribbon, then the Wizard, then Comp Statics. In earlier versions of Excel, execute Tools: Wizard: Comp Statics.
A dialog box will appear with a Wizard-style interface:  
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Use the Back and Next buttons to move from one step to another.  

The Cancel button behaves as expected.

The Wizard guides you through a series of steps and the computer does most of the work for you.  The dialog boxes that prompt you for information explain what is needed.  Notice how the Wizard proceeds in systematic fashion through the steps of comparative statics analysis:  

Setting Up the Problem

In the first step, click on the Input button and respond to each of the three dialog boxes.  You provide the objective function or equilibrium condition, endogenous variable(s) and exogenous variable(s).

Find the Initial Solution

In the second step, click on the Run Solver button.  Solver is used to find a solution for the initial set of exogenous variables.  If Solver has already been run, this step is fast and returns the exact same (or very nearly the same) values as before.  

Comparative Statics 

This last step in the analysis of comparative statics is broken down into two parts in the Comparative Statics Wizard.  The first part (called Step 3) is getting the shock (or exogenous) variable information. 
Click on the Input button and respond to the three dialog boxes. You will need to provide information on which exogenous variable will be changed, holding the others constant; the amount of the change; and the number of shocks. 

In the next screen (Step 4) of the Wizard, click on the Run Comparative Statics Analysis button in order to actually carry out the re-optimization calculations.  This step is the core of the Comparative Statics Wizard.  With the information you have provided, the problem is solved for the initial parameters, then solved again and again for as many times as you indicated the problem would be shocked.

Throughout the steps, a variety of text boxes are used to provide feedback to the user.  Read the information displayed at each step and make sure you go all the way to the last step of the Wizard before clicking the Finish button.

The actual results of the Comparative Statics Wizard are displayed in a new worksheet with the analysis nicely organized.  The exogenous variables that you indicated are listed along with their initial values.  Below, a table is provided with several values of the exogenous variable under consideration and the corresponding optimal value of the objective function and optimal value(s) of the endogenous variables.  These data can be used in further calculations (such as slope or percentage change) and drawing charts.

You might have to expand a few columns to see all of the variable names and results.  You’ll definitely want to clean up the ridiculous number of digits reported by Excel’s Solver by applying a little number formatting.  Use might want to use color and cell formatting to make a table that can be pasted into a Word document.

You can run as many comparative statics analyses as you like.  Each time, a new sheet will be added with the results organized in the same way.

The next and final section of this document walks through an example using the Comparative Statics Wizard.
Using the Comparative Statics Wizard: An Example
You can see the Comparative Statics Wizard in action by opening the file CompStatics.xls.  

The OptimalSolution sheet has a simple profit maximization problem set up and Solver is ready to run.  Execute Tools: Solver in order to access the Solver Parameters dialog box.  Click OK to have Solver find the initial solution.

Click on the CompStatics sheet to see a five product version of the same profit maximization problem. By adding a few more variables, it is easier to see what the Comparative Statics Wizard is doing.  The problem is set up and Solver is ready to run.  The sheet CS1 contains the results of a comparative statics analysis of the effects of a change in PA.  

You can use the Comparative Statics Wizard to replicate this analysis or conduct a comparative statics analysis of the effect of a change in another exogenous variable.

To replicate the CS1 sheet, follow the steps below.

Start the CSWiz.  From Excel 2007 or greater, click the Add-ins tab on the ribbon, then the Wizard, then Comp Statics. In earlier versions of Excel, execute Tools: Wizard: Comp Statics.
Click on the Input button.  Input information so that Step 1 looks like this:
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Click on the Next button to go to Step 2.
In Step 2, click on the Run Solver button.  Click Solve in the Solver Parameters dialog box. Click OK in the Solver Results dialog box.  Step 2 should now look like this:
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Click on the Next button to go to Step 3.

Click on the Input button.  Choose cell B19 (PA), an amount of change of 1, and 5 shocks.  Step 3 should now look like this:
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Click on the Next button to go to Step 4.

Click on the Run Comparative Statics Analysis button.  The progress bar keeps you updated.  If you look at the lower left hand corner of the workbook, you should see information provided by Solver concerning the optimization problem.  If your computer is fast, it might just flash by.  Step 4 should now look like this:
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Click on the Next button to go to the last step.
Read the information in the text box.  The last step looks like this:
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Click on the Finish button to go to a new worksheet that contains your comparative statics analysis.

This replicates the work in the CS1 sheet.

Conclusion
The Comparative Statics Wizard is an Excel add-in that works in conjunction with Excel’s Solver to do comparative statics analysis.  Comparative statics explores the relationship between an optimal or equilibrium value as an exogenous variable changes, ceteris paribus.  

Traditionally, this has been done via calculus.  The partial derivative of a reduced form expression can be signed to provide the direction of the relationship or evaluated at a point.  Repeated recalculation of a problem at different values of an exogenous variable was usually too cumbersome and unwieldy.  The Comparative Statics Wizard utilizes the computer to make those tedious calculations rapidly.

While calculus remains a useful tool, the Comparative Statics Wizard can be used for problems where no closed reduced form expression exists.  Of course, severely non-linear problems that have no closed form may not be solvable via numerical methods.  The user needs to be wary of results based on convergence.

From a pedagogical standpoint, the Comparative Statics Wizard enables students to understand the idea of comparative statics and calculus.  By working with the numerical results, the persistently confused concepts of slope and elasticity can be better taught.

If you have comments, suggestions, or criticisms of the Comparative Statics Wizard, please contact me.  I welcome your feedback and opinions.

Humberto Barreto

hbarreto@depauw.edu 
� See the document �HYPERLINK "SolverInstructions.doc"��SolverInstructions.doc� if you are unfamiliar with Solver.


� See the document Solver.doc if you are unfamiliar with Solver or if you cannot find the initial optimal solution.
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