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06_Solver

Solver allows maximum flexibility in fitting equations or models to data sets in Excel.
Solver can be better than linear regression functions because outliers can be weighted
less. Solver also will work with multiple parameter problems with as many as 200

parameters.

Install SOLVER—Through Options

Click on Options
under the File menu.
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Select Add-ins on Excel Options form

Click Go button in center, bottom of form
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Add-ins form will appear.

Add-ins ? >

Add-ins available: b
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[] Analysis ToolPak - VBA
:| Euro Currency Tools

Cancel
[] series see
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Solver Add-in

Tool for optimization and equation solving
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Check Solver Add-in and

Click OK button.
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Solver Add-in

Tool for optimization and equation solving

Select Data tab on ribbon.
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Solver option will appear in Analyze group at
far right end of ribbon.
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Install SOLVER—Through Developer tab on ribbon

Solver Add-IN Installation
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Select Data tab on ribbon.
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01_Theis_Solution+Sensitivity.xIsm — Apply Solver and Weighting Effects

Solver and Weights
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Solver Parameters form will appear.

Highlighted fields need to be filled or

changed before pressing Solve button at

bottom of form.

Solver Parameters X

Sef Objective: | +

Te: @ Max O Min O Yalue Of

By Changing Variable Cells:

>

Subject to the Constraints

Add

Change
Delete
Reset All
| Load/save
] Make Unconstrained Variables Non-Negative
SelectaSoing | GRG Nenlinear v Options
Method:

Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear, Select the LP
Simplex engine for linear Solver Problems, and select the Evolutionary engine for Solver
problems that are non-smooth.

Fields to be filled from top to bottom are:

e Set Objective, Select range identifier
on form and cell E2 in worksheet,
e Select Min to minimize objective.

e Set “By Changing Variable Cells:”,
parameters, by selecting range
identifier on form and
cells E4:E5 in worksheet,

e Uncheck “Make Unconstrained
Variables Non-Negative”

Press Solve button at bottom of form.

Solver Parameters X
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Subject to the Constraints:

Add

LChange
Delete

Reset All
Load/Save

[1iMake Unconstrained Variables Non-Negative:

Select a Solving GRG Monlinear V Options

Method:

Solving Method

Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear. Select the LP
Simplex engine far linear Solver Problems, and select the Evolutionary engine for Solver
problems that are non-smooth.

Solver Results form will appear.

Press OK button to dismiss form and revise

parameter estimates on worksheet.

Solver Results X

Solver has converged to the current solution. All

Constraints are satisfied Reports
Answer
Sensitivity
Limits

) Restore Original Values

[ return to Solver Parameters Dizlog

Q]_E | Cancel

Solver has converged to the current solution. All Constraints are satisfied.

[] outline Reports

Save Scenario...

Solver has performed 5 iterations for which the objective did not move significantly. Try a smaller
convergence setting, or a different starting point.




SS error reduced from 640 to 25 ft2. A | B | C D E
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Repeat with early time weighted to 0.

Revised T estimate is 701 ft?/d, which better
characterizes the lower-rock aquifer.
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02_Velocity-Stage-Relation.xIsm — 3-Parameter Model

Estimate 3 parameters with Solver
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on form and cell 18 in worksheet,
e Select Min to minimize objective.
e Set “By Changing Variable Cells:”,
parameters, by selecting range
identifier on form and
cells 14:16 in worksheet,
e Uncheck “Make Unconstrained
Variables Non-Negative”

Press Solve button at bottom of form.
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Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP
Simplex engine for linear Solver Problems, and select the Evolutionary engine far Solver
prablems that are non-smoath.
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Solver Results form will appear.

Press OK button to dismiss form and revise
parameter estimates on worksheet.

Solver Results

Solver has converged to the current solution. All
Constraints are satisfied

O} Restore Original Values
[ return to Solver Parameters Dialog

Cancel

Solver has converged to the current solution. All Constraints are satisfied.

Reports
Answer
Sensitivity
Limits

[ outline Reports

Save Scenario...

Solver has performed 5 iterations for which the objective did not move significantly. Try a smaller

convergence setting, or a different starting point.

SS error reduced from 50.6 to 0.05 [ft/sec]?.
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