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Using Solver for Complex Problems
· Solver Basics
· The Solver tool is able to find the best solution to a problem by varying the values in multiple cells

· Like Goal Seek, Solver tries many possible combinations of data and for each one checks to see if it has found a solution

· However – unlike Goal Seek - Solver lets you place restrictions - known as constraints - on the values it uses to find the solution in order to avoid meaningless results,
· To run Solver, you specify three parameters
1. The target cell - the cell for which Solver will try to compute a value  

You specify whether this value is to be the maximum or minimum possible, or equal to some specific value  
2. Adjustable cells (aka: “changing” cells) - the cells whose contents will be changed to generate the result you want in the target cell
3. Constraints - restrictions on the values that Solver may place in the changing cells.  
· In the tutorial, we create and save 2 Solver models. One computes the maximum Net Income, so the target cell is C29, and the other computes the maximum Total Revenue (target cell is C9). For each, there is only one adjustable cell -  the Price per Unit (C8)
· Installing Solver (if necessary)
· Solver is an Excel “Add-in.”  That means that it is a feature of Excel that may require separate installation
· Solver should appear in the Analysis group on the Data tab. If it does not, then we will have to install it
· To install Solver:

1. Click the Office button
2. Click the Excel Options button
3. Click Add-ins
4. From the Manage list, choose Excel Add-ins and click Go (this will open the Add-Ins dialog)
5. In the Add-Ins available list, click Solver Add-in and Click OK 
· How to Use Solver

1. Data | Analysis | Solver (see “Installing Solver,” above)

2. The Solver Parameters dialog will appear

3. Click in the Set Target Cell text box and click the target cell to select it

4. Click the Max, Min, or Value of radio button.  

If Value of is chosen, enter the desired value for the target cell.  Otherwise, Solver will find the maximum or minimum possible value for the target cell
5. Click in the By Changing Cells text box and select the cells to be changed (this may involve selecting non-adjacent ranges)
6. Click the Add button (the Add Constraint dialog will open)

7. In Add Constraint, first select one of the changing cells by clicking it, or select a range of changing cells by dragging
8. Now choose one of the following from the drop-down list in the center to specify the constraint
· choose a relational operator (=, <=, or >=), and click in the Constraint text box and enter a value (or click a cell to use the value in that cell as the constraint)

· choose int (integer) to specify that the changing cell(s) are to receive only whole-number values

· choose bin (binary) for cells that will have one of only two possible values (e.g., true or false)  

9. Click the Add button to create another constraint or OK to close the Add Constraint dialog and return to Solver Parameters
10. In the Solver Parameters dialog, click the Solve button

· In the worksheet, your target cell will now contain the desired result and each of the changing cells will contain the value used to achieve that result

11. In the Solver Results dialog box, click either Keep Solver Solution or Restore Original Values to either keep the new cell values or reset the cells to their previous values
· Saving Solver Results as a Scenario
In the Solver Results dialog box, click the Save Scenario... button to save the values of the changing cells as a Scenario that can be displayed later
· Adding, Deleting, and Modifying Constraints
You can go back at any time and specify additional constraints, remove constraints, or modify existing constraints

1. Data | Analysis | Solver (the Solver Parameters dialog will appear)

2. In Solver Parameters,
· click Add to add another constraint, or
· select an existing constraint from the list and click Delete to remove it, or 
· select an existing constraint from the list and click Change to modify it

· Creating and Reading a Solver Answer Report
· When running Solver, after specifying the target cell, changing cells, and constraints, you click the Solve button and the Solver Results dialog box opens...
· In the Solver Results dialog, make sure the Keep Solver Solution radio button is selected and from the Reports list, select Answer and click OK
· Solver will insert a new sheet named Answer Report 1 (Answer Report 2, Answer Report 3, etc) at the front of the workbook

· The Answer Report has 4 sections

1. Headings
2. Target cell information, including original and current values
3. “Adjustable cell” (i.e. “Changing cell”) information, including original and current values
4. Constraint information

For each constraint used, we see the cell reference, cell name, new cell contents, constraint, status, and slack
The status will be either Binding or Non-Binding.  Binding means that the final value in the cell is equal to the constraint value.  Non-binding means that the constraint was not reached (i.e. was not a limiting factor in the solution)

The slack is the difference between the final value in the cell and limit placed on it by the constraint

(Suppose a changing cell had a constraint of “<= 100” and the final value in that cell was 95.  Then the status would be Non-Binding and the slack would be 5.  A final value of 100 would be Binding with a slack of 0)
· Saving and Loading Solver Models
· A worksheet may have multiple solver models.  E.g., we could create one model that maximizes profits, and another that minimizes the unused inventory.

· Instead of reentering the Solver parameters for each model, we can save them in an area of the worksheet and easily reload each set of parameters to view each model

· To save the current Solver model:
1. Data | Analysis | Solver
2. In the Solver Parameters dialog, click the Options button

3. In the Solver Options dialog, click the Save Model button

4. The Save Model dialog box will open with a suggested area in which to save the model  
· Note that the suggested area may overwrite part of the worksheet that we are using! If so, we choose our own “save area” by scrolling down to an unused portion of the sheet and selecting a cell

5. Click OK and information on the Solver parameters will be entered into the sheet, just below the selected cell and in the same column

6. Click Cancel to close the Save Model dialog

7. Click Close to close the Solver Parameters dialog
8. Enter a descriptive heading for the saved model just above the parameter information on the sheet

· To load a saved Solver model

1. Data | Analysis | Solver 

2. In the Solver Parameters dialog, click the Options button

3. In the Solver Options dialog, click the Load Model button

4. In the Load Model dialog box, select the range containing the parameters for the model you want to load and click OK
5. When Excel asks whether you want to reset the previous Solver cell selections, click OK
6. Click OK to close the Solver Options dialog

7. In the Solver Parameters dialog, click Solve
8. The result cell and changing cells in the sheet will now display the values they had in the saved model
