Appendix A

Selected excerpts from behavior modeling session
Examples of training screens



Selected Excerpts from Behavior Modeling tape

...Now, given that we’'ve talked about how we can use Solver, let’s take a look at it. I'll
just pull up Solver by clicking here on the Tools menu and choosing Solver. [pulls down
Tools menu and clicks Solver]...

[Solver screen opens up with data already entered in the edit boxes.]

This is good that this happened because it's something you might run into. You see, if
someone else has worked in Solver before you, it does not erase what they did. So, one
of the first things you'll often have to do is to reset Solver. So, if you open it up and there
are numbers already there, then you’ll want to click the Reset button here [clicks Reset
button], and then Solver is going to come back and ask you “Are you sure you want to
reset everything?” [Dialog box prompts user to verify] So, you'll just answer yes [clicks
on yes button and Solver is reset |

[ready to enter the inputs]

...Now, one of the nice things about the Solver dialog box is that you can move it around
on the screen. That way you can see your spreadsheet. [moves dialog box around screen]
It'll help you avoid mistakes.

[...later....]

Now, we’ll start entering in our constraints...I'll use the pointing method again.
Remember, our total labor cell has got to be less than or equal to some value. Now,
notice this, right in the center we’'ve got mathematical operators. See, in this problem |
want total labor to be less than or equal to something. [points to <= operator]. But Excel
gives you choices [clicks on listbox that reveals <=, >=, and =]. You could click on less
than or equal to or greater than or equal to, but in this problem, the operator | want to
choose is less than or equal to. [selects <=] .....

[...later...]
Now, since that's my last constraint, I'll click the Add button instead of the OK button
[clicks Add button].

[Solver’'s main window reappears]

Solver’s really neat because it brings up the main window again to allow you to check to
make sure you've entered everything correctly. That way you can capture any mistakes
you might have made. Now, let's see. Here’s our target cell, F13. That's right. Here's
our changing cell. That's right. And here are our constraints. Total labor, less than or
equal to 50,000-- That's fine. Total materials, less than or equal to 40,000---That's fine.
Total cubic feet, less than or equabt00Q Wait a minute. That’s not right. It's

supposed to bB0Q So, now that we’'ve caught a mistake, we need to be able to fix it.
Since this constraint is wrong, we need to click on it and then click the Change button
[clicks Change button] and now we can change the 5000 to 500. [makes the change and
exits out of screen).
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<—changing cell

Example:  Suppose you are in charge of purchasing computers for a computer
dealer. Your boss gives you a budget of $15,000.00, and within that
budget, you must purch  ase as many computers as possible. Each
computer costs $1,250.00. How many computers can you purchase?

Step 1 of 4: Set up the information.

A | B | ] D -E-
1  |Number of Computers to purchase ?
2  |Cost per compute r $ 1,250.00
3  |Total cost of computers =E1*E2

The cell containing the number of computers should be left blank as this is the
value for which you are trying to solve. This is called the "changing cell”.

Step 1 - continued...
A | B | | D -E-
1  |Number of Computers to purchase ?
2  |Cost per compute r $ 1,250.00
3 |Total cost of computers =E1*E2  <{target cell

The cost per computer is given in the problem; therefore, you can

enter this data directly into the "Cost per Computer” cell.

Notice that a formula goes into the cell for the "Total cost of Computers'.
Eventually, you wart this cell's value to be equal to your budget.
This is your "Target Cell." The budget amount is the value
you want this cell to equal when Solver reaches a solution.
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Step20of 4: Select Salver fromthe Toadls Menu

File Edit View Insert Format Data Window Help
_I A | B | c | Spelling... F | G
a Auditing
- |
3 Goal Seek
4 Scenerios
5
LN
i Protection
8 Add-ins
E Macro
L] Options
11 =
Iz
13
14
15

After you select the =_  SoverParameters |
Salver option, the Set Target Cell || | Solve I

followng dalc@ box Equalto: @ Max O Min O ¥alue & IU

: . U F n LY : Cloge
will appear that wil ~By Changing Cells: ‘_I
ask youfor (1) the | ‘ Guess I
Target cell, (2) whether ~Subject to the Constraints: ‘ Dptions. .. I
youwart to meximze, ] [ aad

minimze, or set it
equal to a certain value, Qhange...l Reset All I
(3) the changing cell or | Delete | [ Help |

cells,and (4) an y

Constraints.
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Let's first focus on the target cell.
Step 3 of 4: Specify the Target Cell

Remember a few minutes ago, we said that the Target cell was the
cell that contained the formula for Total Costs. We need to tell this
to Excel by typing in the cell address or clicking on that cell while
the target cell entry box is highlighted in the Solver dialog box.

A | B | ¢ | D E-
1  |Number of Compuiters to purchase ?
2  |Cost per computer 4,250.00
3 |Total cost of computers =E1*E2  <{target cell

Step 3 - continued. . —_  SoverParameters |
Set Target Cell: |$E$3 Solve

Once we have identified the Equalto: O Max C Min @ Value of: |15I]I]I]
target cell, we need to tell _ - :

- ; By Changing Cells:
Excel what to do with this [
cell. Do we want to maximize
it, minimize it, or set it equal "
to a certain value? In this fdd

case, we want to set it Qhange...l ﬂesemnl
equal to our budgeted Delete | [ Help |

amount, $15,000.00.

Cloze

dd

| Guess I

~Subject to the Constraints:

Options. .. I
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Step 4 of 4: Specify the changing cell(s).

After we have identified the target cell and set it equal to our
budgeted amount, we need to tell Excel which cell on the
worksheet should contain the value we are solving for.
Remember, this is our changing cell, and in our example,

it is the cell that contains the number of computers to purchase.

A | B | ¢ | D -E-

1  [Number of Computers to purchase ? <--changing cell

2 |Cost per computer $ 1,250.00

3 |Total cost of computers =E1*E2

e el T SoverPammeters |

We enter the cell address of
the changing cell (E1) in the Set Target Cell: [$£$3 [_solve_|
"By Changing Cells" Equal to: C) Max C) Min ® Value of: |15|]|]|]
location in the dialog box. 7By Changing Cells:
If you do not want to |SEST | Guess |
manually enter in the cell ~Subject to the Constraints: | Dptions__|

address, you can simply Add... |
click on the cell and Excel ’—I

. . Change... Reszet All I
will enter the address in the —

+
box for you. T Qelelel Help |
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Alter specifying all the information on the target cell and the changing
cells, the final step is to click the "Solve™ Button.

After clicking the "Solve" button, Excel will beep and pr oduce a message
informing you that Solver has found a solution.  Solver will beep and produce
an error message if no solution is feasible.

L B 1T
a solution, a dialog box } _

. . Solver found a solution. All constraints

like the one to the nght and optimality conditions are satishied. Reports

will appear on your Answer
screen. This dialoa box {8 Keep Solver Solution Sensitivity

d ) Restore Driginal Yalues Limits

asks you whether you
want to keep Solver's | Cancel I ‘ Save Scenario... I ‘ Help I
solution and whether
you want to generate

areport. Excel can generate three types of reports: (1) Answer, (2) Sensitivity,
and (3) Limits.
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Of the three types of reports Excel will generate, the "Answer" report
is the most useful for our purposes. An Answer report shows a listing
of the cells that were involved in the analysis. It identifies the target
cell, the changing cells, and any constraints (if used).

When Solver generates an Answer report, it places the report in a new
sheet in front of the sheet on which you are currently working.

To generate an Answer report,
simply click on "Answer" in

the Reports listbox as shown
to the right.

Always be sure to tell Excel
to keep its solution by clicking
on the button "Keep Solver
Solution*. Finally, click OK
to view the solution.

To the right is an example of
what an Answer report looks
like. Notice that it shows the
cell addresses of the target
cell, the changing cell, and
constraints (if used). It also
shows the final values in
each of these cells after
Solver reaches its solution.

Solver found a solution. All constraints
and optimality conditions are satishied.

(@ Keep Solver Solution
(I Restore Original Values

| (114 l | Cancel I |§ave Scenariu...l | Help I

=| Flle Edil Wiew  lacdl  Foimal  Tosks Dt Yiadies
Al 2l | Whgsn ol Bl 5 Dk S gaer Figet
%_ur.ﬂ Esrard 000 Frsswni Hog=aim
et ). |50 WE, X LSSk ol
Fingan it Croatd: 395G Al TS

wrged Cal [Waksa O

Call Mawie (wiginel Wakis Fiaal Yalue

dEd3 L]
Appintukbs Cale

Call Hame (vsginel Valso Fmal Yaloe

IEX 12
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Now that you have seen how to use Solver to solve simple tasks,
let's look at a more complex problem involving constraints.

Constraints are factors that limit a solution. For example, the
number of computers you are able to purchase may be limited by,
or constrained, by the amount of storage space you have available.

Toillustrate the use of constraints, let's look at another example.

Example:

Step 1:

Assume it is your responsibility to decide how many computers
to produce for your company which is a computer manufacturer.
For each computer, it costs $150.00 in labor and $200.00 in
materials. Additionally, each computer requires 16 cubic feet
of storage space to be held until it can be sold. The selling price
for each computer is $2,500.00.

Before making your decision, your boss tells you that only

500 cubic feet of storage space is available for your computers.

Also, because of cutbacks, you cannot exceed a total of $40,000

for labor and $50,000 for materials. Working within these constraints,
it is your responsibility to produce as many computers as possible

in order to maximize total profit.

A | B | ¢ [ D -E-
1 Number of Computers to produce ? <-{changing cell
2 Labor cost per computer $150.00
3 Materials cost per computer 200.00
4 Total cost per computer FE2+E3
5 Selling price per computer 25600.00
6 Total profit per computer —E5-E4
7
8 Cubic feet per computer 16
9
10 |Total labor (all computers) =E1*E2 --ponstraint <=50,000
11  |Total materials (all computers) FE1*E3  --¢onstraint <=40,000
12  |Total profit (all computers) FE1*E6  --farget cell (maximize)
13  |Total cubic feet (all computers) FEI*E8  --donstraint <=500
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In this exanmple, we have three constraints that we must specify
in addition to the target cell and the changing cell. Also, in this exanple,
the target cell should not be set to a specific value. Rather, it should
be maximized because our goal is to make as much profit as possible.

The three constraints in this exanple are:
(1) Cell E10 (Total labor) must be less than or equal to $40,000.00,
(2) Cell E11 (Total materials) must be less than or equal to $50,000.00, and
(3) Cell E13 (Total feet) must be less than or equal to 500.

The target cell (to be maximized) is Cell E12.

The changing cell is Cell EL.

As inthe previous exarmple, Steps 2-4...
o enter the target ool and the = SoverPammeters
changing cell, you s
Inﬁ%ﬁmt&%ﬂzﬁ: Set Target Cell: |$E$12 | Solve I
In this exarrple, natioe that Equalto: ® Max C' Min O Value 5. |0 Close I
instead of settlng the target ~By Changing Cells:
cell equal to a value, we have [4E81 | Guess |
chosen to "maximize'" it. ~Subject to the Constraints: ‘ Dptions... I
Step 5 involves entering in ) Add...
constraints. To dothis, sinply ml "Resotal|
click amywhere in the "Subject ’—I
to Constraints" box and then 7] |_Delete Help |

click the "Add" button.
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When you click the "Add" button, the following dialog box will appear.

To specify your constraints,

simply enter in the cell address

of the first constraint or dlick on

the cell that contains the

constraint. Then, select the

operator that best suits your

constraint. In this exanmple, the

cell reference for the first

constraint is E10 and the operator is <=.

Step 5...
= AddConstraint |
Cell Reference: Constraint:
|| el
[ ok | | cancel | | Add | | Hep |

If you need to use an operator that is currently not showing, click the down
arrow button beside the <= symbol, and a listing of available operators will appear.

Finally, click in the white box beside the operator button and type in
the value of your constraint. In this example, the value of the first constraint

is 40,000.

If you have more constraints
to add, then click the "Add"
button. Clicking the "Add"
button will cause this dialog
box to reappear for you to
enter in the next constraint.

Step 5 -- continued...

Cell Reference: Constraint:
[$E$10 |<=|#] |40000)
[ ok | | cancel | | Add | | Hep |

If this is your last constraint, then click the "OK" button. Clicking
this button will retumn you to the Solver dialog box and will show a listing
of the constraints you specified in the "Subject to the Constraints” box.
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fyourdeamisae ater ||~
you have specified your Set Target Cell: [$E$12 Solve.

ETE, YEDET) Equal to: ® Hax O Min O Value ||]
el h:.any ?f‘etmm by ~By Changing Cells:
ghlighting the constraint Iﬂ_:$1 | Guess I

ert OC:Cﬁl-r;g;erEte o ~5Subject to the Constraints: | Dptions.__ I

- \ $ES10 <= 40000 v
existing constrair, $E$11 ¢= 50000 I Add.. |
e

highlight the constraint gLt nil Change... | [ Reset All|

and click the "Delete" Delete I Help I

button.

After all necessary items have been specified in the Solver dialog
box, you can click the "Solve" button, and Solver will attermpt to
find a solution. As in the first exarmple, when Solver reaches a solution,
you can tell it to create an Answer report and keep its solution.

It is important to know that as you work through your Solver task,
the Solver dialog box retains the last values entered into it. Therefore,
if you open the Solver dialog box and values are already entered
into the target cell, changing cell, and constraints bo xes, youw ill need
to click the "Reset" button to reset all values to zero before beginning.

This completes the training session on Solver. The next step inthe

experiment requires you to fill out two guestionnaires and conplete
a Solver task.
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