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ANALYZING YOUR DATA WITH EXCEL

Many Excel users input data into a worksheet, use simple functions or formulas to calculate
results, and then report those results to someone else. Although this is a perfectly legitimate
use of Excel, it basically turns Excel into a calculator.

When you need to do more than just type data into a worksheet, you can use special Excel
features to analyze your data and solve complex problems by employing variables and con-
straints. Goal Seek and Solver are two great tools included with Excel that you can use to
analyze data and provide answers to simple or even fairly complex problems. Goal Seek is
primarily used when there is one unknown variable, and Solver when there are many vari-
ables and multiple constraints. Although you might have used Solver in the past, primarily
with complex tables for financial analysis, this chapter also shows you how to combine
Solver with Gantt charts. Solver isn’t just for financial analysis; it can be used against pro-
duction, financial, marketing, and accounting models. Solver should be used when you’re
searching for a result and you have multiple variables that change (constraints). The more
complex the constraints, the more you need to use Solver, as shown later in this chapter for
resource loading.

Both Goal Seek and Solver enable you to play “what if” with the result of a formula when
you know the result you’re shooting for, without manually changing the cells that are being
referenced in the formula.

=> For more on Gantt charts and Excel, see “Resource Pools,” p. 687

Data tables in Excel provide a very important function: creating one- and two-variable
tables for use in amortization and other tasks—allowing you to create a series of results
based on one formula (such as cash flows). This chapter includes the details on how to set
up your tables and shows a few tricks for these kinds of tables that can save you time and
effort.

Whether you’re manufacturing plastic cups, hauling quantities of material or dirt, or manu-
facturing digital assets in software development, Excel’s powerful analytical tools combined
with structured worksheet design can make your life easier and help you manage your time
more effectively.

USING GOAL SEEK

The Goal Seek feature in Excel uses a single variable to find a desired result. To understand
Goal Seek, consider this simple scenario. Suppose you’re a sales representative for a packag-
ing business. You must achieve $100,000 in sales this year to receive a bonus. Figure 25.1
shows a table that displays the current situation—you have sold 2,000 units of a product
with a per-unit sales price of $3.46. How many units must you sell to achieve your $100,000
goal?
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The goal amount ($100,000 in this case) must be the result of a formula, not just

plain data.
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Cell D7 contains a formula

At this point, you’ve probably already set up the formula in your head: (100000-6920) /3.46
= 26901.73 units remaining to be sold. What would be the advantage of using a special
Excel feature to calculate something so simple? Wouldn’t you just create a formula in a cell
and be done with it? The advantage of Goal Seek is that you can set up your formula just
once, and then substitute different amounts to get quick alternative routes to your goal.

To use Goal Seek, select the formula cell (D7 in this example) and then choose Tools, Goal
Seek to display the Goal Seek dialog box (see Figure 25.2). The following list describes the

entries for each of the items in the dialog box:

m Set Cell specifies the location of the formula you use to get the end result. In this case,
the formula is in cell D7, and multiplies the number of units sold by the unit price.

m Type the target value in the To Value box, which in this case is $100,000. Although you
can type the figure using commas and a dollar sign, there is no need to use those extra
characters. Note that Excel does not allow you to reference a cell containing your goal.

m In the By Changing Cell box, specify the cell location of the variable that you want to
change to reach your goal—in this case, cell B7, the cell containing the amount of

boxes you need to sell to achieve your $100,000 sales goal.

As soon as you click OK or press Enter, Excel begins seeking the specified goal. In this
case, the solution indicated is 28901.7341 total units at the current price of $3.46 (see
Figure 25.3). You probably would need to round the solution to the nearest integer
(28,902), because units aren’t generally sold in fractional amounts. To accept the proposed
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changes, click OK. To return the boxes sold amount to its previous value, click Cancel.
When changing the variable table you need to restore the boxes sold cell to its initial value

of 2000.
H B7 A e =C7"B7
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Now suppose you need to determine the unit price—the other variable in the total-sales-to-
date formula. If you want to sell only 2,000 units of something, how high would the price
need to be for you to reach the $100,000 target? To find out, you change the By Changing
Cell setting in the Goal Seek dialog box to specify cell C7, the unit price (see Figure 25.4).
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Here, Goal Seek will raise the price of the boxes to a dollar value that will equal $100,000 in
sales but keep the units sold at 2,000. Figure 25.5 shows the outcome: To reach $100,000 by
selling only 2,000 units, each unit must cost $50. Click OK to accept the new price, or
Cancel to place the old one back in.

- ) - A =C70
Figure 25.5 el B [ C | D [ & ] F [ 6 3
Goal Seek is finding a
unit price to meetthe |1 | Pirer consutting inc _
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target. =
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% Paus
W 4 v W[\STATIC () {STATIC £ SPINNER £ MULTIPLE / SCROLLTABLE (2) %BOX SALES f BREAKEVEN £ .| 4| | _>|JJ
Boxes sold is static at 2,000 Sales goal
Final unit price Goal Seek found for the unknown variable
TIP FROM

You can use Goal Seek with complex financial models as well as with a simple solution.
Link the final result cell to other cells within the model to drive the changes.

)/
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USING SOLVER

Goal Seek is an efficient feature for helping you reach a particular goal, but it deals with
only a single variable. For most businesses, the variables are much more complex. How can
you reach the profit goal if advertising expenses increase? What's the best mix of products to
increase sales in the first quarter, when revenues traditionally decline for your business?
Which suppliers give you the optimal combination of price and delivery? For problems like
these, you can use Sofver, an add-in program that comes with Excel. This powerful analysis
tool uses multiple changing variables and constraints to find the optimal solution to solve a
problem. Previously, Solver was a tool used primarily for financial modeling analysis.
However, Solver can be used in conjunction with models of any kind that you build in
Excel. Using Solver with Gantt charts is discussed later in this section.

Solver isn't enabled by default. To add it to the Tools menu, choose Tools, Add-Ins, select
Solver Add-In in the Add-Ins dialog box, and click OK. If asked to confirm, choose Yes.
(You might need the Office 2003 CD, depending on how you installed the software.)

The best way to learn how to work with Solver is to experiment with simple problems,
using the Solvsamp.xls file on the Office 2003 CD. When you understand how to work
/ with multiple variables and constraints to solve a problem, you can begin using your
» A own data and solving real business problems.

The key to understanding complex analysis tools is to start with something relatively sim-
ple. The example in Figure 25.6 uses several variables to calculate a project’s total cost.
What if your total budget for the year is $500,000 (as shown in the constraints cell G20)
and you were using only $377,670 (as shown in cell G16)? You want each project to have a
total cost of $50,000 (G5:GG14) and you want to optimize or add to your marketing and
advertising dollars (columns E and F). Solver will add to the Marketing cost and Advertising
cost for you, adjusting your total cost for a project to $50,000.

Quite often, companies must deal with projects that have total budget caps for the year. For
this, Solver works well in adjusting variables within the projects to maximize dollar amounts
in certain categories, while maintaining the budget cap.

To set up this Solver scenario, follow these steps:

1. Set up the table. In the example, the production costs are in C5:C14, the fixed costs in
D5:D14, the marketing costs in E5:E14, the advertising costs in F5:F14, and the totals
in G5:G14.

2. Set up the constraints. In cell G18 in the example, the constraint is $50,000 for the
maximum cost per project. In cell G19, the constraint is marketing costs of no less than
$6,000 per project, and the total maximum budget in cell G20 is set at $500,000.
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- ElE - A =SUMBCE5 55514)
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3. Select the target cell, G16, and choose Tools, Solver.

4. In the Solver Parameters dialog box, set the parameters you want to use for the prob-
lem (see Figure 25.7). For this example, you want the target cell to be the total dollars
spent (cell G16), which you want to equal the budget maximum, $500,000 (specified in
the Value Of box). Solver will calculate the best dispersion to achieve the optimal result
by adjusting the amounts in the range E5:F14 (the changing cells).

NOTE
For many problems, the Guess button does a great job of selecting the cells needed to
effect the result. It uses the auditing feature to locate the appropriate cells.
Figure 25.7 G16 - A =SUM(3CH:5GH14)

B | C | D [ E

Establish the target
cell, the target value,
and the cells that can

PIPER Consulting Inc.

SOURCE: MICROS ¥T.

PRODUCTION MARKETING ADVERTISING
be ChangEd' COST FIXED COST COST TOTAL COST

E Solver Parameters X :gg g;g

Set Target Cell T §37 376

Equal To: & Max O My ¢ Yalueof: 500000 dose | :gs g;g

By Changing Cels: 642

[5EfS4F514 7 | uess $43 418

ubject to the Constraints: 838 770

~ : (s | 533,706

= §38,625

Change
1 _I Reset Al
| | peee —
. RAINT § 50,000
TIEREE TG DS T UM TRATTT [0 Cess Than) 6,000 b2
‘ TOTAL BUDGET NOT TO EXCEED § 500,000 -
W« v n|{BOXSALES {BREAK EVEN { Arswer Report 2 4| Answer Repart 1 3 PRESOLVE { SOLVER /S0L [« | I+l |J
1

I
$500,000 budget to spend Target cell



652 | CHAPTER 25 USING ANALYSIS ToOLS: GOAL SEEK, SOLVER, AND DATA TABLES

5. Next, you add constraints to the problem. Select Add to specify the first constraint. In
this example, you want to spend exactly $50,000 total on each project. The constraint
cell is G18, as shown in Figure 25.8.

Figure 25.8
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6. To add more constraints, click Add and specify the constraint. In this example, add
another constraint, as shown in Figure 25.9. The marketing costs in the range E5:E14
must be greater than or equal to the constraint set in cell G19, $6,000. We still have
one more constraint to enter, so click Add.

Figure 25.9
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7. The last constraint is the total budget, $500,000, in cell G20 (see Figure 25.10). Don’t
click Add after entering the last constraint. Instead, when the constraints are complete,
click OK to go back to the Solver Parameters dialog box. Notice that all the constraints
added appear in the Subject to the Constraints list (see Figure 25.11).

Figure 25.10 16 - ‘ ﬁ(csnnnn — _ |
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the sum of total

PIPER Consulting Inc.
SOURCE: MICROS ¥T. TOTAL BUDGET DOLLARS[ § 500,000

roiects PRODUCTION MARKETING ADVERTISING
proj - COST FIXED COST COST COST TOTAL COST
0 23,747 4,000 $5,356.72 $3,.214 36,316
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Reset Al
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Help

8. Click Solve or press Enter to start Solver on the problem. As Solver works, it displays a
message in the status bar, as shown in Figure 25.12.

9. When Solver reaches a conclusion, it displays a dialog box that indicates the result and
changes the specified values in the worksheet to reach the target. In Figure 25.13,
notice the changed cells when Solver has created the optimal solution for the problem.
The projects all equal $50,000 and the total budget now equals $500,000.

10. From here, you can save the Solver results and create an answer report that shows the
original scenario of costs and the final result. Select Answer under Reports in the
Solver Results dialog box, and click the Save Scenario button to display the dialog box
shown in Figure 25.14.
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Figure 25.12 & Microsoft Office Excel 2003 - Chapt25
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The total actual budget
now equals $500,00

11. If you want to reset the worksheet to return to the original values, select the Restore
Original Values.
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Figure 25.14
Name the scenario.

Save Scenario

Scenario Name;

]Cnst Equals Budget

QK | Cancel Help J

Excel automatically changes the data in the constraint cells referenced by the formula
(clearing the original data). If the finished scenario isn't what you were looking for, click
Restore Original Values to revert to the worksheet's original state before trying a new
scenario.

12. Click OK and Excel will restore the values and create the answer report (see Figure
25.15). The answer report compares the original values with the changed values and
indicates the cells that were changed. This way, you can compare scenarios.

The answer report is created on a separate sheet. If you have multiple reports and sce-
narios, you might want to hide the report sheet(s).

/
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14| $F$5 PROJECT 1 ADVERTISING COST 53214 §5.734
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17| SES7 PROJECT 3 MARKETING COST $5959.93  §12292.15
16| $F%7 PROJECT 3 ADVERTISING COST 53576 [EE:]
19| SES8 PROJECT 4 MARKETING COST $6,368.77  §11500.21
20| $F$8 PROJECT 4 ADVERTISING COST 53,633 $6.945
21| SE$9 PROJECT 5 MARKETING COST 5603594 51213531
22| $F$9  PROJECT 5 ADVERTISING COST 53622 §5.721
23| SE$10 PROJECT 6 MARKETING COST 579041 §126682.05 -
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The constraints are saved with the workbook, so you don’t have to retype them each time
the workbook is opened.

If Solver can’t reach a satisfactory conclusion with the data provided, a message box appears
explaining Excel cannot reach a conclusion. Adjust the constraints or variables and click
OK to continue attempting to solve the problem.
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Some problems are too complex even for Solver. For problems with too many variables
or constraints, try breaking the problem into segments, solving each segment separately,
and then using those solutions together in Solver to reach a final conclusion.

Solver’s solution for a complex problem might be correct but unrealistic. Be skeptical; check
the appropriateness of any adjusted amounts before reporting or implementing any sugges-
tion from Solver.

Solver can be very useful, but you don’t want it to run forever attempting to solve an unsolv-

able problem. You can change the Solver settings before starting on the problem if you sus-

pect that the solution might take a long time or require too much computing power.
Clicking the Options button in the Solver Parameters dialog box displays the Solver
Options dialog box, in which you can set the number of iterations of the problem that
Solver will run to search for an answer or the amount of time it will spend searching before
giving up. Figure 25.16 shows the options available, and Table 25.1 provides descriptions of

each option.

Figure 25.16
The Solver Options
dialog box enables
you to set parame-
ters for Solver.

TABLE 25.1
Option

Solver, Options @

Max Time: seconds
Iterations: 100 Cancel
Precision: 0.000001 Load Model. ..
Tolerance: 5 o Save Model...
Convergence: 0.0001 Help
I~ Assume Linear Modsl ™ Use Automatic Scaling
I~ Assume Mon-Negative I~ Shaw Iteration Results
Estimates Derivatives Search

* Tangent * Forward % Mewton

" Quadratic " Central " Conjugate

SOLVER OPTIONS

Description

Max Time

Iterations

Precision

Tolerance

Determines the maximum amount of time Solver will search for a

solution, in seconds, up to approximately nine hours.

Determines the number of times Solver will run the parameters in
search of a solution.

Determines the accuracy of the solution. The lower the number, the

more accurate the solution.

When integer constraints are used, it's more difficult for Solver to solve
the problem. Here, you can provide more tolerance and give up accu-

racy.
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Description

Convergence

Assume Linear Model

Assume Non-Negative

Use Automatic Scaling

Show Iteration Results

Load Model

Save Model

Tangent
Quadratic

Forward

Central

Newton

Conjugate

For all nonlinear problems. Indicates the minimum amount of change
Solver will use in each iteration. If the target cell is below the conver
gence setting, Solver will offer the best solution and stop.

When checked, Solver will find a quicker solution, providing that the
model is linear (using simple addition or subtraction). Nonlinear models
would use growth factor and exponential smoothing or nonlinear work-
sheet functions.

Stops Solver from placing negative values in changing cells. (You also
can apply constraints that indicate the value must be greater than or
equal to zero.) The preceding example would use this option to prevent
Solver from using negative amounts.

Used when the changing cells and the target cell differ by very large

amounts.

Stops and enables you to view the results of each iteration in the Solver
sequence.

Loads the model to use from a stored set of parameters on the work-
sheet.

Saves a model to a cell or set of cells and allows you to recall the model
again.

Select when the model is linear.
Select when the model is nonlinear.

When cells controlled by constraints change slowly for each iteration,
select this option to potentially speed up the Solver.

To ensure accuracy when constraint cells change rapidly and by large
amounts, use this option.

Uses more memory but requires fewer iterations to provide the solution.

Use with large models because it requires less memory; however, it will
use more iterations to provide a solution for the model. On complex
models, if you decide to use the Conjugate set of equations, you might
need to increase the Iterations box value.

USING SOLVER WITH GANTT CHARTS

Understanding the simple Solver scenario with constraints described in the preceding sec-
tion can help you think in terms of combining Excel’s powerful tools to solve real-world

problems.
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Although I've worked extensively with project-management programs, I've found that with
the proper construction of workbooks in Excel, Solver can do the following:

Forecast future costs

"Track actual costs against projected costs

Forecast production plans

Track actual production against projected production

Forecast head count against production loads

Run resource-loading models for maximum efficiency

When creating timelines in Excel, you can create variations on Gantt charts (visual charts
that represent information over time). You can use Gantt charts in Excel with PivotTables,
Solver, and formulas to manage production plans. The key here is proper worksheet format
and workbook construction. If done correctly, the workbook can be completely automated
to manage the most complex productions—from managing a construction site, where quan-
tities and haul times are a factor, to manufacturing digital assets in software development.

Figure 25.17 shows a production model, with constraints indicated on the worksheet under
the project’s Gantt chart. In this example, a project must start on a certain day (cell O9) and
be completed by a certain day (P11), and there is an average number of units or quantities
not to exceed per week (Q9:Q11). The target cell is the maximum number of units on the
project (Q7), or any quantity you specify. Figure 25.18 shows the parameters for the first
problem in the Constraints box beneath the Gantt chart setup.
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The following list describes the issues affecting the problem:

m The original planned start date was 2/2/00, but the constraint start date is 2/23/00,
indicating that the project is starting later than planned.
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m The original stop date was 5/10/00, but the project must be completed by the con-
straint set at 6/7/2000.

m The current weekly output is 250 units per week per phase, and the constraint is set

not to exceed 600.

Figure 25.18

The Solver con-
straints give the pro-
ject a start date, stop
date (or at least com-
pleted by), total
quantity of units to
produce, and a maxi-
mum average weekly
output.
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Change
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Close:

Options

Reset all

e

Help

Average weekly output

Figure 25.19 shows the solution. The weekly delivered average moved from 250 to 600
while still falling within the capacity of the resource. The completion date moved
from 5/28 to 4/12 thus creating an earlier delivery by more than 1.5 months.

Figure 25.19
Excel optimized the
result by using the
600 “not to exceed”
per week output and
maximized the use of
time, thus showing a
schedule that com-
pletes the project
with almost two
months to spare.

Completion date has
been moved up
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A MULTIPLE-PROJECT SOLVER SCENARIO

Based on the previous eexample and understanding how to apply constraints to production
models, suppose that you have teams that have to be managed and quantities and dates you
must adhere to. Solver can take multiple projects and multiple constraints and determine the
optimal solution to the problem. In the example in Figure 25.20, the multiple projects over-
lap, and Phase 2 of each project is the critical path in the production of the project. The
total units for both projects of Phase 2 are summed at the bottom, starting in cell T22.

The constraints are called out at the bottom as Start and Stop dates for each project and

a maximum total output per week. On any given week, your total capacity to produce

equals 600 units, but the example shows several weeks in excess of 1,000 units output in row
22. By applying the constraint to the total at the bottom, it will also take into account your
capacity to produce, and find a solution. If the example isn’t possible, Excel will still find the
optimal solution, given the parameters of the constraints.
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Values exceed the maximum
of 600 units per week

Figure 25.21 shows the parameters used for this example. Notice how many cells are going
to be changed based on the parameters or constraints supplied. All the start and stop dates
have been established, as well as the maximum quantity per week not to exceed—not only
per project, but also based on the overlap range starting in cell T22. This means the total
capacity to output cannot exceed 600 per week for the company as a whole, so the projects’
time and output will have to be modified to fit all these variables into the Solver parameters.
Not all the ranges on the Change Cells line and the Constraints box are visible. To view all
the ranges, scroll down in the Subject to the Constraints list.
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The settings are as follows:
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m The original start date for project 1 is set at 2/9/00 and, based on the constraints, will
start on 2/23 in cell Q23. The original stop date from 4/30/00 will be constrained
to 5/1/00. The maximum not to exceed per week currently is 900 and will be con-
strained to 600 in cell Q27.

The original start date for project 2 is set at 2/23/00 and will be constrained to 4/10/00.

"The stop date from 6/30/00 will move to the constraint date of 7/28/00. The weekly
not to exceed is constrained at no more than 600 per week in cell Q27.

The last constraint placed on the model will ensure that each weekly overlap unit out-

put for Phase 2 (row 22) will not exceed the maximum output of 600 in cell Q27.

ried out through the length of the timeline.

The change range is from T22:BB22, which is the sum of Phase 2 of both projects car-

Figure 25.22 shows overlap per week exceeding the weekly capacity to output in row 22.
Figure 25.23 shows all the constraints placed on the project. Excel found the optimal

solution.
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CREATING AMORTIZATION TABLES TO CALCULATE
MORTGAGE PAYMENTS

Excel’s Table feature helps you create structured tables for calculating mortgage and lease
payments, depreciation, and so on. Suppose that you want to purchase a house; you need to
see the mortgage rate based on variable percentages and mortgage amounts. Here, you
would use the PMT function (see also Chapter 10 financial functions) to create a table to pro-
vide the mortgage rate, as shown in Figure 25.24. The schedule in cells F5:F19 is calculated
based on a total loan amount of $100,000 on a 30-year mortgage, with percentage rates
starting at 5% and increasing in .5% increments.

Figure 25.24

A simple mortgage

table calculates the

mortgage payments
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B ] & [o] E

PIPER Consulting Inc.

SOURCE: AICROSYT.

based on the interest
rate and the total
mortgage.

5.0%

5.5%

6.0%

6.5%

7.0%

7.5%

8.0%

8.5%

9.0%

9.5%

=RlsREER=E S]]~
INTEREST RATE

@

10.0%

10.5%

11.0%

11.5%

« v W[\ ETATIC (2) % STATIC { SPINNER £ MULTIPLE 4 SCROLLTAELE

(2) /BOX SALES {EREAKEVEN £ |4|

[ i)

The pMT function calculates the loan payment for a loan based on constant payments and

constant interest rates.

=> ‘For more information on the PMT function and its syntax, see the “PMT” section of Chapter 10,

“Financial Functions,” p. 254
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"To set up a single-variable table, follow these steps:

1. In the first cell in the table, type the first interest rate percentage—for this example,
you would type 5% in cell ES.

2. In the next cell down, type a formula to increase the first percentage by the increment
amount. In this example, the increment is .5%, so the formula in cell E6 is =E5+0. 005.
"This will add .5 percent to the previous percentage. Then drag the formula down to the
bottom row of the table (cell E19 in this case, which will equal 12%, which is the maxi-
mum interest rate you’re willing to pay).

3. In the trigger cell (cell C4 in this case), type the mortgage amount—for this example,
$100,000.

4. In the target cell (cell F4 in this case), type the payment function. Here, the formula is
=PMT(B4/12,360,C4) where B4/12 is the monthly interest rate, 360 is the term (30 years
is 360 months), and C4 equals the total mortgage. Where cell B4 is a placeholder of
zero (Excel assigns a value of zero to a blank cell referenced in a numeric formula),
Excel uses the placeholder to calculate the payment needed to amortize the loan at 0%.

The reason you place the mortgage in a cell rather than in the formula is that all you
have to do then is change the mortgage amount. The formula references the cell and
the table automatically changes, instead of your having to go into the formula and
change the mortgage every time. To maximize the flexibility, you could also place the
period value in a cell.

5. Select the range you want to fill. The example uses cells E4:F19. In Figure 25.25, the
previous table has been deleted to rebuild the example.

Trigger cell  Select the entire range

Figure 25.25 CE [
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6. Choose Data, Table. Excel displays the Table dialog box shown in Figure 25.26.
Because the interest rates in this example are listed down a column, use the Column
Input Cell box to look for the interest rate used in the PMT function. The input cell is
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always one of the arguments in the single function used for the table and corresponds to
the row/column headings in the table. For example, because we have interest rates
going down a column, we look for the Interest argument in the PMT function and use
its cell reference as the column input cell.

Figure 25.26

The input cell is the
payment needed to
amortize a loan, at 0%
in this case.

Row input cell:

=
Column input cell: 1$E$4| =k;}

7. Click OK to build the table (see Figure 25.27).

Notice that by changing the mortgage amount from $100,000 to $600,000, the table
automatically responds (see Figure 25.28). The advantage of using a data table is that it
refers to only one formula (F4, in this example). This increases calculation speed and
reduces memory use.
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The new table is in the form of an array, which means that you can’t change the table,
although you can move or delete the table. You can apply tricks to get around this limita-
tion, however. You could copy the table and paste it as values using Paste Special, or you
could re-create the table with a mirrored table using =. Figure 25.29 shows a mirrored table.
Using a simple formula that repeats the entries in the first table (starting with cell ES), you
can drag the formula to pick up all the entries in the table, which you then can manipulate.
The brackets around the table formula indicates an array formula (a formula that calculates
on multiple rows or ranges of data).
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Change the total value to establish mortgage payments
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CREATING ACTIVE TABLES WITH SPINNERS

If your data tables are large, you can add special features such as form controls to make
the tables easier to read and use. A spinner has been applied to the mortgage table in
Figure 25.30. However, because the spinner control allows for a maximum value of 30,000,
a multiplier is used in a different cell (cell C4 in this example) that multiplies the cell link
in cell Al times 50. Therefore, with every incremental change to the spinner control, it

multiplies the cell link by 50.
=> For details on creating form controls, see “Adding Form Controls to Your Worksheets,” p 424.

When creating the spinner, set the cell link to cell Al in the Format Control dialog box
(see Figure 25.31). Set the Maximum Value to 30,000 and the Minimum Value to 0, and
the Incremental Change to 1000. This means the maximum value the spinner will go up to
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is 30,000, and the lowest value is 0. By adding the multiplier, you can make the mortgage
table more flexible; with each click of the spin arrow, the mortgage change will be 50,000.

Spinners
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Type the multiplier formula in the table reference cell (cell C4 in this example), as shown in
Figure 25.32. The formula references the cell link—the current value of the spinner—and
multiplies it by 50 to give you the current principal. You hide the spinner value in cell Al by
applying a white font color.

Clicking the spinner increases or decreases the mortgage amount.
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Value in cell is hidden by using a white font
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table reference cell. B .
N 50.00
[5 | 50% -
|6 | 55%
[7 | 50%
|8 | 65%
El w 70%
L. 10 75%
Multiplier —frm E B8.0%
112 n 8.5%
13 | H 90%
14| = 95%
115 | = 100%
116 | 10.6%
[17 | 1.0%
118 | 1.6% -
(13| 120% - —
|20
7405 W STATIC (3) {STATIC (2) {STATIC % SPINNER / MULTIFLE / SCROLLTAELE (2) / BOX SALES {BR [« | | jJJ

MULTIPLE-VARIABLE TABLES

After learning the basic one-variable table, you can apply multiple variables to make an
expanded table, referenced to different mortgage amounts (see Figure 25.33). In the previ-
ous examples, you typed in the new mortgage amounts. In this instance, you reference the
different cells across columns in the formula to create a broader-based table.

Figure 25.33 F5 B 7 =ADS(PMI (5055112 360 7 4))
A Bl c[p] E ] F [ R S | O

To create a broad- = =
based table, the pay- 2 Pirer consutting inc
ment formula 13 | SOURCE: MICROSYT.
references cell F4. e 100,000

6 | 537 134

7| 5.5% 568 1418

8| B.0% 500 1489

o | B.5% £32 1,580

10 w IR B85 1683

11| 5 75% £ag 1,748

12 = I 734 1834

EEl o B.5% 760 1,822

| 14 | E 9.0% a05 2012

15 | E 9.5% B41 7,102

| 16 | = 10.0% a7a 2,184 —

17| 105% 415 1,372 1,828 2,287

118 | 11.0% a52 1428 1,905 2,381 .|

4 4 v W\ STATIC (3) / STATIC (2) / STATIC / SPINNER, ) MULTIPLE / SCROLLTAELE (2) £ BOX SALES R |4 | 1]

ADDING SCROLLBARS TO THE MORTGAGE TABLE

By adding scrollbars to a table, you can span hundreds of rows and columns in a window
of a few rows and columns. In the example in Figure 25.34, the interest is scrolled down
to 0% and the loan amount is scrolled back to 0 in the first column (cell F6). When you
scroll up, the maximum interest rate in this example is 13.7% and the maximum mortgage
is $1,150,000. It normally would take multiple rows and columns of information to span
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this list; however,
table will scroll.

with the proper use of scrollbars, you can create a window in which the

Figure 25.34

You can span the
range of hundreds of
rows and columns.

FE - 7 (=TABLE(E5)}

A _[Blc[p] E T F | G T H 1 J K M
1_ PIPER Consulting Inc. _
2] SOURGE: MICRTSTT.
3 ol 0 0 0000000000
4 i} 0 PR % 0 00,000 0,000
5 | 0.00 8.89 8 6.6
| 6 | - 0.0%[ 5 B 139 | § 278 | § 417
7] I 0.5%| § B 150 | § 259 [ § 449
1 8 | — 1.0%)] § -5 161 [ § 322§ 482
EN 15% 5 -8 173§ 345 (% 518
110 2.0% § -5 185 | § 370§ 554
K g 2.5% § -8 198 | § 385§ 533
[12] = 3.0% § -5 211§ 422 | § 632
113] 3.5% § -8 225§ 443 [ § 674
| 14 | = 4.0% § -5 239 | § 477 | § 716
115 ] 45%] § -8 253§ 507 [ % 760
| 16 | 5.0% § -5 268 | § 537 | § 805
117 5.5% § -8 284 5 = 852
118 | 6.0% § -5 300 | § 600 | § 899
119 6.5% § -8 EEE 632 % 943 |
20 | 7.0% § -5 333§ 665 | § 998
[E<ilal -
14"« v W\ GTATIC (3) /STATIC (2) /STATIC / SPINNER { MULTIPLE  SCROLLTABLE (2) { BOX SALES £ BR |« | | ol

To create a scrolling window, follow these steps:

1. Create the same table setup as in the multiple-variable tables shown previously.

2,

In cell E6, the beginning of the interest rate column, type the formula =A4/150, where
A4 will equal the cell link for the vertical scrollbar form control.

In cell F4, type the formula =$A$3*10,000, where A3 is the cell link (note the absolute
reference). Drag the formula to the right to I4.

Draw the scrollbar next to the interest rates, right-click it, and select Format Control
(see Figure 25.35).

Figure 25.35
Draw the control and
then right-click and
select Format Control.

Scroll Bar3 [+ 7 =5AR
A [B[c[D] E T F [ G K M —]
17 PIPER Caonsulting Inc
[ 2] SOURCE: ANCRUSTT.
3 0 4] » |
I o 0 PR 0,000 00,000 0,000
5 0.00 8.89 B 6.6
5 TR 0.0% § [ 138 | § 276 | $ a7
7] 0.5% § B 150 | § 259§ 449
| 8 | | cut -5 161§ 322 (% 482
E] 4 B 173§ 345§ 518
10 il = B 185§ 0% 554
111 [ Pasts -5 198 | § 395§ 593
12| Soung o -8 211§ 422§ 632
113 ] ] -5 225§ 449 [ § 674
(14 G d BE 239§ 778 716
115 Assign Marro... - % 263 1§ 507 | § 70
|16 | -8 268 | § 537 [§ 805
7| ) e ks s 204§ 560 | § 852
118 | 6.0% § -8 300 | § 600 | § 899
119 6.5% § B 36§ 632 % 948 |
20 O_;J_, 7.0%)§ -1 3335 BB5 [ § 995
=] -
1«4 v W\ STATIC (3) /STATIC (2) {STATIC / SPINNER / MULTIPLE ), SCROLLTABLE (2) { BOX SALES /BR [« ] | 1]
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5. Format the control as follows:
Current Value = 0
Minimum Value = 0
Maximum Value = 10
Incremental Change = 1
Page Change = 10
Cell Link = A4

These settings mean that the maximum value the scrollbar will reach is 10 and the low-
est value is 0; each click will change the value by 1.

6. Click OK.

7. Draw the horizontal scrollbar above the house price. Right-click it and choose Format
Control. Set the format control as follows:

Current Value = 0
Minimum Value = 0
Maximum Value = 100
Incremental Change = 10
Page Change = 10

Cell Link = A3

8. Click OK to finish formatting the scrollbar.

USING THE ANALYSIS TOOLPAK ADD-IN

Excel’s Analysis ToolPak (accessed by choosing Tools, Data Analysis) enables you to perform
complex and sophisticated statistical analyses, with 17 statistical commands and 47 mathe-
matical functions. From creating a random distribution of numbers to performing regres-
sion analysis, the tools can provide the essential calculations to solve just about any problem.

NOTE
You might need to enable the add-in before you can use it (choose Tools, Add-Ins, and

select the Analysis ToolPak in the list of add-ins).

Table 25.2 describes the various tools.
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TABLE 25.2 TOOLS IN THE ANALYSIS TOOLPAK

Tool

What It Does

ANOVA: Single Factor
ANOVA: Two-Factor

ANOVA: 'Two-Factor
Without Replication

Correlation

Covariance

Descriptive Statistics
Exponential Smoothing

F-Test: Two-Sample for
Variance

Histogram
Moving Average

Random number generation

Rank and Percentile
Regression

t-Test: Paired Two-Sample
for Means

t-Test: Two-Sample
Assuming Equal Variances

t-Test: Two-Sample
Assuming Unequal Variances

z-Test: Two-Sample for Means
Fourier Analysis
Sampling

Simple variance analysis

Variance analysis that includes more than one sample of data for
each group

Variance analysis that doesn’t include more than one sample of
data for each group

Measurement—independent correlation between data sets
Measurement—dependent covariance between data sets
Report of univariate statistics for sample

Smooths data, weighting more recent data heavier

Two-sample F-Test to compare population variances

Counts occurrences in each of several data bins
Smooths data series by averaging the last few periods

Creates any of several types of random numbers:
Uniform—Uniform random numbers between upper and lower
bounds.

Normal—Normally distributed numbers based on the mean and
the standard deviation.

Bernoulli—Ones and zeros with a specified probability of success.
Poisson—A distribution of random numbers given a desired
lambda.

Patterned—A sequence of numbers at a specific interval.
Discrete—Probabilities based on the predefined percents of total.

Creates a report of ranking and percentile distribution
Creates a table of statistics that result from least-squares regression

Paired two-sample students t-test

Paired two-sample t-test assuming equal means

Heteroscedastic t-test

Two-sample z-test for means with known variances
DFT or FFT method, including reverse transforms

Samples a population randomly or periodically
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The analysis tools all work in basically the same way. Choose Tools, Data Analysis to dis-
play the Data Analysis dialog box (see Figure 25.36). Select the tool you want to use, and
click OK to display a separate dialog box for that particular tool.

. 3 - &
Figure 25.36 A ] B [ c [ D [E] F L& IC ® 1 1T I JdF
. T 4
The Data Analysis B RANDOM NUMBER GENERATION
dialog box allows you 12] FORMULA ANALYSIS
1 | NUMBER OF
to access 20 analytical | 4 | GENERATORS _ RANDOM ONE RANDOM2 | Totals One  Totals Two
tools. 5] B 00 0.0
B
7 | Data Analysis
ER Analysis Taols
19
110
l Rank and Percentile
112 Regression
13 Sampling
K t-Test: Paired Twa Sample for Means
= t-Test: Two-Sample Assuming Equal Variances
115] \-Test: Two-Sample Assuming Lnequal Yariances
| 16 | z-Test: Two Sample for Mears
117
5] U
119
120 - /
21 Y 7
221 Variables =
4 4 » | SOLVER & GANTTS / MULTIPLE PROJ (2) £ MULTIPLE FROJ £ ANOVA % RANDOM NO. / Sheets £ [« | el

For example, suppose you want to generate random data sets to perform analysis of calls at
your company’s call center based on historical data. By far, the simplest method to achieve a
random sampling is using the Random Number Generation tool, which creates realistic
sample data sets between ranges that you specify.

To create a random sampling, select the Random Number Generation tool in the Data
Analysis dialog box. When you click OK, Excel displays the Random Number Generation
dialog box, in which you can specify the parameters for the data set you want. For the exam-
ple in Figure 25.37, 2 columns of variables are needed, with each column containing 15 ran-
dom numbers in uniform distribution between 50 and 100. (Seven different distribution
generators are available; refer to Table 25.2 for descriptions.)

Figure 25.37 Random Number Generation E]
Use the Random

Number Generation Murmber of Wariables: 2
dialog box to set para- Murnber of Random Mumbers: ]15 Cancel

meters for your data. Distribution: I

rParameters ———

| Betwesn g0 and (100

Random Seed: ]

[Output options — —
| 4 Qukput Range: 4540419 B3

| © New Worksheet Ply:
| New Workbook
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If you don’t specify a particular number for variables or random numbers, Excel fills the
cells in the Output Range.

Figure 25.38 shows the result. Figure 25.41 shows how you can use this data set for multiple
analyses—just tie the analysis results to formulas, charts, and PivotTables.

- c5 - | 69.1000091555528
Flgure 25.38 A B [ C [ D [ET F [ G ] B =
Two sets of random == RA T
numbers between 50 | 2 NDOM NUMBER GENERATION o cuuta anaLysis
NUMBER OF
and 100. | 4 | GENERATORS _ RANDOM ONE RANDOM 2
15| £3.10000316 55 03402814] 11376 10310
16 | 79.62421339 9495529038
17| 94.23047578 97 92321543
N 507248146 70.37110508
EX 93.16232795 5592922758
110 62.25165563 5227362696
1 51.61900693 53.2054272 .
12| 50.9805597 1 5085451827 > Variables
13| £4.25214393 6715445418
114 77.69181402 67.0685673
15| 6859187597 6775008362
116 | 95.51530503 73.30088198
17| 7130802332 65.19516587
116 98.78536332 90.33326212
119] | 99.56205333 52.61319621
Eil “
21 =
22| Variables =
M 4 » M|[/SOLVER & GANTTS 4 MULTIPLE PROJ (2) £ MULTIFLE PRO] £ ANOVA % RANDOM NO. / Shests £ |4 | I

EXCEL IN PRACTICE

You can use tables and form controls to create automated scrolling tables. By adding scroll-
bars to a table, you can span hundreds of rows and columns in a window of a few rows and
columns. In the example in Figure 25.39, the interest is scrolled down to 0% and the loan
amount is scrolled back to 0 in the first column (cell F6).

Scroll dialed down

H 24 - 3
Flgure 25.39 A [Blc[D] E ] F ] G [ H 1 J K L M
Use scrollbars to cre- . P - =
ate scrolling windows. [ bR Comsultingn2 =
1 2] e —
e o 4 I 2
i o HOUSE PRICE - 50,000 §$ 100,000
| 5 | 40.00 $138.89 $277.78
16 | d 0.0%] § -8 133 [ § 276 | § 417
17| |_ 0.5%] § -5 150 | § 299§ 449
. 3 1.0%] § -8 161§ 322 [§ 482
Scroll dialed down—g] 15%[% L 1733 ETE] 518
110 o 2.0%| § -5 185 | § 700§ 554
111 3 2.5%] § -8 198§ 395 [ § 533
112 = 3.0%| § -5 211§ 422§ 632
113 @ 3.5%] § -8 225§ 449 [ § 674
|14 = 4.0%] § -5 23§ 477§ 716
115 ] = 4.5%] § -8 253§ 507 | § 760
116 = 5.0%| § -5 268 | § 537 | § 805
117 5.5%] % -8 284§ 566 | § 852
118 6.0% § -5 300§ EE [iEE]
119 6.5%] § -8 316§ 632 [ § 943 _
20 ﬂ 7.0% § B 333§ 665 | § EET]
Bl L .
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Mortgage results
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When you scroll up, the maximum interest rate in this example is 13.7% and the maximum
mortgage is $1,150,000 as shown in Figure 25.40. It normally would take multiple rows and
columns of information to span this list; however, with the proper use of scrollbars, you can
create a window in which the table will scroll.

- 24 - ~
Flgure 25"_"0_ A RFEIm & F I G [ H | J K L M
The scrollbar is dialed ] P _ -
. | IPER Consulting Inc 3
up to the maximum 12| souRzE: mcRgsTT.
mortgage and 3 100 4 [¥]
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111 E 9.2%| § 8,166 | § 8,575 [ § 8,953 | § 9,391
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