CHAPTER 6: Using the Comparative Statics Wizard to do Comparative
Statics on a Single Variable Unconstrained Optimization Problem

The Comparative Statics exercise in this chapter is to analyze how the optimal value of
distance to run on sand and the minimum value of the time to victim vary with a
given change in an exogenous variable. We'll use Excel’s Solver and our own add-in
called the Comparative Statics Wizard to do this analysis.

This accompanying handout for C6Lab.xls explains Excel add-ins in general and the
Comparative Statics Wizard in particular, and provides necessary information on
how to do comparative statics on the Lifeguard Problem.

Please refer to this handout during the lab assignment and as you run the
Comparative Statics Wizard in future applications.

Previously . ..

In Chapter 4, we learned that Excel's Solver is a third way to Find the Optimal Solution to
an optimization problem. The Direct Method (and its corresponding "totals graphs") or the
Method of Marginalism (with either the MR=MC or mt=0 graphs) are more traditional ways
of finding the optimal solution. In the last chapter (Chapter 5), we saw that using the
Method of Marginalism with infinitesimally small changes (captured by the operator "d") is a
"paper and pencil" strategy that relies on the calculus.

Notice how all three methods (Direct Method, Marginalism, and Excel’s Solver) emphasize
the importance of properly Setting Up the Problem and maintaining a well-organized
understanding of what you're doing.

In this lab . ..

We will take the final step in the Economic Approach—i.e., Comparative Statics. We begin
by exploring how Excel can accomplish the task. By using the Comparative Statics Wizard,
we will track the optimal value of an endogenous variable and the optimal value of the
objective function given changes in a single exogenous variable, holding all other exogenous
variables constant.

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.

Read Introduction: Screens 1 and 2 now and then go to page 2 when you get to question 1.
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A Note on Naming Cells

When cells have names you can refer to them either by their address or by their name. (We
saw an example with “theta” in Lab4.xls, remember?) Names are helpful because they are a
good way to remember what information is contained in a cell. Also you can use the name
box to quickly move to a named cell. We’ve named most of the important cells in this
worksheet except for one. Here are instructions on naming the cell which contains the value
of the objective function.

Define Name

Mames in Warkbook:

Distance_Away_From_in_Water
Distance_Away_From_on_Sand
[Optimal _Distance_on_Sand
Top_¥elocity_in_Water

Top_¥elocity_on_Sand
Delete

T

Ih Help

Having named the cell Q23, run the Solver to find the optimal solution under the initial
conditions, then click on the Got If! button and return here when instructed. If you have
trouble with Solver, click on the Hints button.
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Review of 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 (“a” for add-in), is a way for Excel to access procedures
and algorithms that are not part of the core Excel program.

The Add-In Manager, a dialog box from which you control the add-ins available to Excel, can
be accessed by executing 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-In 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 name such as 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 floppy disk, 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 usually 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 which we have developed as an Excel add-in,
you will use the Add-In 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 load it automatically when you launch Excel.
Installing the Comparative Statics Wizard Add-In

First, make sure you know where the add-in is located. It can be found in this Chapter 6
folder. It is called CSWiz.xla.

Now, from Excel, execute Tools: Add-Ins to bring up the Add-In Manager dialog box. There
should be several add-ins available, and some may have check marks that indicate they are

not only available, but installed.

If the Comparative Statics Wizard is listed and it has a check box, you are finished. Click the
Close button and skip the explanation below on how to install the add-in.
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If the Comparative Statics Wizard is not listed in the Add-In Manager dialog box, click on the
Browse or Select button and navigate to the CSWiz.xla file (which is in Chapter 6 of the
Economic Approach with Microsoft Excel materials). Select the CSWiz.xla file and click on
the Open button.

If the CSWiz.xla file is not on your hard drive, Excel will ask if you want to copy the add-in to
your add-in folder. You should click Yes.

Now the Add-In Manager will look something like this:

Add=Ins

&dd- I ns available:

analysis ToolPak

Autodave
Comparative Statics Wizard

Durnrmy Dep Yar &nal ysis
Durbin-‘watson Analysis
Termplate Utilities
Update Add-in Links

Lomparative Statics Wizard E
Steps through Comparative Statics Analysis

The CSWiz.xla file is the Comparative Statics Wizard listing in the Add-In Manager. Since it
1s listed 1t 1s 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:

Comparative Statics Wizard

a ¥You have successfully loaded the Comparative
Statics Wizard.

¥ou may access the Comparative Statics
Wizard by executing Tools: Wizard: Comp

Statics ...
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Notice that the Comparative Statics Wizard is accessed through the Tools item on the menu
bar and then through the Wizard item on the Tools list of choices. This is by design. Excel
provides a menu heading of “Wizard” for all procedures based on the Wizard interface (i.e.,
where the user completes a series of steps as in the Chart Wizard). You may have other
Wizard choices available to you under the Tools: Wizard heading.

NOTE:

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,
simply execute Tools: Add-Ins to get to the Add-In 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, simply click the check mark on.

Using the Comparative Statics Wizard Add-In

With the Comparative Statics Wizard add-in successfully installed, you are ready to do
comparative statics on the Lifeguard Problem. You will explore how the speed of the
lifeguard, holding everything else constant, affects the optimal distance on sand and the
optimal time to victim.

From the Introduction: Sheet 3 in C6Lab.xls, click on the Next Screen button. You should be
sent back to cell P25 or so where you used Solver to find the initial optimal solution. Now
click on any open, blank cell.

To run the Comparative Statics Wizard, simply execute Tools: Wizard: Comp Statics. A
dialog box will appear with a Wizard-style interface. You will be guided through a series of
steps and the computer will do 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 the Economic Approach:

Setting Up the Problem
Click on the Input button and respond to each of the three dialog boxes.

Find the Initial Solution

Click on the Run Solver button. If Solver has already been run (as in this case), this step is
fast and returns the exact same (or very nearly the same) values as before.
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Comparative Statics

This last step in the Economic Approach is broken down into two parts in the Comparative
Statics Wizard. The first part (called Step 3) is getting the shock variable information. Do
click on the Input button and respond to the three dialog boxes. Remember that we are
interested in the effects of the lifeguard’s speed, so input the Top_Velocity_on_Sand cell
range (the value itself, cell Q30, not its label). Make the amount of change 50 and input 4 for
the number of shocks. In Step 4 of the Wizard, we actually carry out the re-optimization
calculations (click on the Run Comparative Statics Analysis).

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.

If you've made it this far, you're probably looking at the output of the Comparative Statics
Wizard. Congratulations! You can check your work by returning to the Introduction sheet,
clicking on the Hints button, and clicking on the Comp Statics Example Results button.

Notice how a new sheet has been created for you with the analysis nicely organized. The
exogenous variables that you indicated are listed along with their initial values. Below, you
see a table with several values of the exogenous variable under consideration (in this
example, Top_Velocity_on_Sand) and the corresponding optimal value of the objective
function and optimal value of the endogenous variables. 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.

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. We recommend three decimal places for
Minimum_Time_to_Victim and one decimal place for Optimal_Distance_on_Sand.

Lab Questions

You are now ready to answer the questions for this lab. Here they are:

Comparative Statics Exercise 1: How Top_Velocity_on_Sand affects
Minimum_Time_to_Victim and Optimal_Distance_on_Sand

Let’s put the comparative statics sheet you just created to use.

Q1: Draw two separate presentation graphs of the Minimum_Time_to_Victim and
Optimal_Distance_on_Sand as a function of the Top_Velocity_on_Sand.
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Title and label the graphs as appropriate and leave them on the CS1 sheet.

Comparative Statics Exercise 2: How Distance_Away_From_in_Water affects
Minimum_Time_to_Victim and Optimal_Distance_on_Sand

Use the Comparative Statics Wizard to explore the optimal behavior of the lifeguard and the
minimum time it takes to reach the victim as the drowning victim's location changes from
100 to 200 yards in the water in increments of 10 (i.e., 100, 110, 120 ... 190, 200). So, the
amount of change is 10 and the number of shocks is 9 because the Comparative Statics
Wizard uses the initial value as the first value of the comparative statics analysis. Assume
that:

. Top_Velocity_on_Sand = 300yards/min,
. Top_Velocity_in_Water = 100yards/min, and
. Distance_Away_from_on_Sand = 100 yards.

NOTE: The Comparative Statics Wizard left the Top_Velocity_on_Sand at 500 yards per/min
(if you entered 50 as the amount of change and 4 as the number of shocks per the
instructions above). You must change cell Q30 back to its initial value of 300.

NOTE: If you ask for more than six shocks, the Wizard prompts you to make sure you didn’t
make a mistake (like typing 55 instead of 5!). You asked for 9 shocks which is a lot, but the
optimization problem is quite simple so it won’t take too long. Click Yes at the “might take a
long time” warning dialog box.

Double click on the CS2 sheet tab at the bottom of the screen and rename it Water Distance
Shock to indicate that it is the sheet that contains the comparative statics exercise of
tracking optimal values as the Distance_Away_from_in_Water changes, ceteris paribus.

Q2: Draw two separate presentation graphs of the Minimum_Time_to_Victim and
Optimal_Distance_on_Sand as a function of the Distance_Away_from_in_Water, ceteris
paribus.

Title and label the graphs as appropriate and leave them on the it Water Distance Shock
sheet.

Q3: In a text box in the Water Distance Shock sheet, explain how you can tell that
Optimal_Distance_on_Sand is linear in Distance_Away_from_in_Water, but non-linear in
Top_Velocity_on_Sand. Be sure to explain what is meant by linear. Return to last chapter's
reading (C5Read.pdf) for help.

After you finish this lab, we offer C6Exer.xls to give you more practice with Excel's Solver
and the Comparative Statics Wizard.
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