SolverTable for Mac add-in for Excel
This add-in is a natural extension to the Solver add-in developed by Frontline Systems. SolverTable performs sensitivity analysis for an Excel optimization model, and, in most cases, its output is more relevant and understandable than the optional sensitivity output provided by Solver itself.
SolverTable is very easy to use, as I describe below. All it requires is an existing optimization model. That is, there must be a spreadsheet model already built, Solver must be installed, and the Solver settings for the model should be in place. This document explains how to use SolverTable, and it illustrates the procedure with several screen shots. 
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[bookmark: Load][bookmark: _Versions_of_SolverTable]Versions of SolverTable
I developed SolverTable in the late 1990s, and I have been enhancing and modifying it ever since. The current version of SolverTable was rewritten (in 2020) explicitly for Excel for the Mac. I claimed for years that a version for the Mac was impossible to create. The reason is that it appears to be impossible to use Excel’s programming language, VBA, to make multiple uninterrupted runs of Solver on the Mac, and these interrupted Solver runs are the essence of SolverTable. However, since so many of you are Mac users who do not want to run Windows emulation software, I was motivated to create a workaround for the Mac, and this version of SolverTable is the result. It runs exactly like SolverTable for Windows—the same user interface and the same results sheets—with one exception: the Solver runs are interrupted. Specifically, before each Solver run, you are prompted whether you want to make another Solver run. (At any point, you can click No to stop SolverTable prematurely.) Admittedly, these interruptions slow down the process, but you ultimately get exactly the same results as with SolverTable for Windows.
Loading SolverTable
To load SolverTable, proceed as follows:
1. If you have not already done so, unzip the SolverTable for Mac.zip file to any folder on your hard drive. This contains two files: the help file you are reading now and the add-in file, SolverTable for Mac.xlam.
1. In Excel, load SolverTable into memory. There are two ways to do this. I suggest the first, but regardless of the method you use, you will know that SolverTable for Mac is loaded when you see a SolverTable for Mac tab with its own ribbon, as shown in Figure 1. (The SolverTable for Mac tab is placed to the right of all existing tabs.)
Figure 1
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Description automatically generated]
1. Click Excel Add-Ins from Excel’s Tools menu to open the add-ins list. If SolverTable for Mac is not already in the list, browse for the .xlam file from step 1 to add it as a checked item in the list. If SolverTable for Mac is already in the add-ins list, just check it.
1. Alternatively, open the SolverTable.xlam file in the same way as you open any other Excel file. 
Note: Suppose you use the first method above. You will notice that there is an Unload button on the SolverTable ribbon. If you click it, the SolverTable.xlam file will close, but the SolverTable item in the add-ins list will still be checked. The effect of this is that if you close Excel and then open it at a later time, SolverTable will reload.
[bookmark: Unload]Unloading SolverTable
To unload this add-in (remove it from memory), (1) uncheck the SolverTable box in the Add-ins list (if you used the first method above), (2) close Excel (if you used the second method above), or (3) click the Unload SolverTable button on the SolverTable ribbon.
[bookmark: _Waking_Up_Solver][bookmark: Example]An example file
To illustrate SolverTable for Mac, I will use the standard product mix model, a version of which appears in Figure 2. (The conventions I use are that the input cells are blue, the decision variable cells are red, and the objective cell is gray, but you can use any conventions you like.) I assume the Solver dialog box has already been completed in the obvious way (including checking the nonnegative option and specifying the Simplex LP method). The model shown here has already been optimized, but this is not necessary for running SolverTable.
Figure 2
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[bookmark: Running]Running SolverTable
The purpose of SolverTable is very much like that of an Excel data table: to vary one or two inputs and keep track of one or more outputs. The main difference is that SolverTable runs Solver for each input value (or combination of input values) and reports the optimal results in the table. Like data tables, there are two options: oneway tables and twoway tables, depending on whether you want to vary one or two input cells. However, unlike Excel data tables, there can be multiple output cells for oneway or twoway tables. In the latter case, SolverTable creates a separate table for each output cell. Note that a table created by SolverTable retains no links to the original data. If you want to change anything about the table, you must rerun SolverTable.
[bookmark: Oneway]Creating a Oneway Table
To illustrate a oneway table, I will see how the optimal profit and the optimal product mix (decision variable cells) vary as the selling price for XPs (cell C11) varies from 350 to 550 in increments of 25. Begin by clicking the Run SolverTable button on the SolverTable ribbon. You will be asked whether you have a Solver model on this sheet. For this example, you should click Yes. But if you inadvertently try to run SolverTable on a sheet without a Solver model, this gives you a way to back out gracefully. You then see the dialog box in Figure 3. Select the first option and click OK.
Figure 3
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The next dialog box, shown in Figure 4, requires you to specify the input cell, an optional name for the input cell (for labeling the report), the input values (assumed to be in regular increments if you choose the first option, or any list of values if you choose the second or third options), and the output cell(s). SolverTable checks your entries in this dialog box for errors. For example, the input cell should not contain a formula or a label, the output range should not contain the input cell, and so on. However, I cannot guarantee that it checks for everything, so be careful when you make these entries. (Check the note at the bottom for selecting multiple ranges.)
Figure 4
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After you click OK, you see a series of dialog boxes as in Figure 5. This is the feature that distinguishes the Mac version of SolverTable from the Windows version. These dialog boxes enable multiple interrupted Solver runs, so you need to click Yes multiple times—once for each Solver run. If you accidently ask for a huge number of Solver runs, you can always click No to exit SolverTable prematurely. But even then, you will see results for the Solver runs already made.
Figure 5
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The results appear in Figure 6. Unlike an Excel data table, SolverTable does not put formulas at the top of the table (in row 4 of the figure). However, it does put the cell addresses of the output cells. Actually, if the output cells are in named ranges, labels with these names appear in the output rather than cell addresses. For example, the label in cell B4 indicates that this output is the first cell of the Number_to_produce range. Similarly, the label in cell D4 indicates that this output is the only cell in the Total_profit range. This way, you can remember which outputs are being reported. The results of each run are placed on a new worksheet, which are named STS_n for consecutive values of n. So if you make three runs, you will have three new worksheets: STS_1, STS_2, and STS_3. Also, the new worksheet has a built-in chart so that you can graph any of the columns. This is shown in Figure 7. By choosing an output from the dropdown list in cell K4, you get a corresponding chart of that column’s results. (STS is short for SolverTable Standard, meaning that it is written for the standard version of Solver that ships with Office.)
Figure 6
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Figure 7
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[bookmark: Twoway]Creating a Twoway Table
To create a twoway table, go through the same steps as above, but check the twoway option in Figure 3. Then the twoway dialog box in Figure 8 appears. Here, I'll assume that both assembly hour availability (D21) and testing hour availability (D22) are being varied, and that the desired outputs are the decision variables (B16, C16) and the optimal profit. (Any output cells could be selected.)
Figure 8
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SolverTable then makes as many (interrupted) Solver runs as required, and it eventually creates as many tables as there are output cells, as shown in Figure 9, each with a label for an output cell in the upper left corner. Note that each cell in a table corresponds to a Solver run. For example, when there are 11,000 assembling labor hours and 4000 testing hours available, the optimal profit is $202,800 (bottom table), 600 Basics are produced (top table), and 1200 XPs are produced (middle table). As before, these results are stored in a new STS_n sheet, and there are now two charts, as shown in Figure 10. As the text box in this figure indicates, you can graph any row or any column for any output by choosing from the four dropdown lists (the colored cells). 
Note: Keep in mind that, depending on the input ranges you select, a twoway SolverTable can require a lot of Solver runs. For instance, the example illustrated here required 5x4=20 Solver runs. However, if you ask for more than you anticipated, you can always stop SolverTable prematurely by clicking No in the dialog box in Figure 5.
Figure 9
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Figure 10
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[bookmark: Creative][bookmark: Difficulties][bookmark: Other_notes]Other Notes
1. If you run a oneway table for a particular model and then run another, the settings dialog box show the previous settings as a starting point. Of course, you can change any or all of these. The same is true if you have run a twoway table for a particular model. 
1. When you run SolverTable, the active sheet should be the sheet the model is on. If you forget and run SolverTable when some other sheet is active, you can always cancel out of SolverTable and activate the model sheet. 
Chris Albright, retired from Kelley School of Business, Indiana University, albright@indiana.edu, October 2020
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