Introduction to Visual Basic and Visual C++ Lesson 1

1. Introduction to Microsoft Excel

A spreadsheet is an online version of an accountant's worksheet, which can automatically do most
of the calculating for you. You can do budgets, analyze data, or generate sorted lists.

When you open Microsoft Excel 2010, you'll see the familiar worksheets you're accustomed to. The
old look of Excel menus and buttons has been replaced with this new Ribbon, with tabs you click to
get to commands. There are three basic components to the Ribbon:

1. Tabs: There are seven of them across the top. Each represents core tasks you do in Excel.

2. Groups: Each tab has groups that show related items together.

3. Commands: A command is a button, a box to enter information, or a menu.
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The status bar displays information about what’s happening in your workspace. For example, most
of the time, Excel displays the word Ready at the left end of the status bar.

Customize Status Bar
¥ | Cell Mage Feady
v | Signatures Off
e Bookl - Hicl'ﬂsuf.' ¥ | [pformaticn Maragement Policy aff
- W ERrmissians Off
insp Fage Layout Caps Lok o
-3 & | Callor +[11 <[} ™= = ieap 'E‘ ——— o
e -.I: B S5 O-A a"'fl!'iﬁ'l' v | seroll Lock o
. J: e A i 8| 8- 1| ised pedmal off
chpboard 0 Font ] Mignment ] N
B2 il ® JS‘l 68878 End Mode
| A B L D pdacrs Recordmng Mot Recarding
1 Sales
v | Sejecsan Mode
2 lanuary 6B BT
3 | February 71,550 " page Mumber
4 | March 46,452 V| twerage 2.%8
5 | April 24,893 ¥ | Count &
6 May 31,008 Mumerical Count
4 7 | June 72,808 ¥ | Binimum 14592
|
8 Total ﬂ W BAaxImum T2E0E
- v | Zum 315 580
10 Statue Bar
W | yiew Shartouts
11
Zocm 100%
_____ Zeem Slider

1154-1-A @ Peter Lo 2010 2



Introduction to Visual Basic and Visual C++ Lesson 1

2. Using Subtotals to Analyze a List

Microsoft Excel can automatically calculate subtotal and grand total values in a list. When you
insert automatic subtotals, Excel outlines the list so that you can display and hide the detail rows for
each subtotal.

To insert subtotals, you first sort your list so that the rows you want to subtotal are grouped together.
You can then calculate subtotals for any column that contains numbers by selecting Data tab, and
click Subtotal.

subtotal 2| x|

Ak each change in;

IMDnth j

Lse function:

ISum j

Add subkokal ko

Sales Personal
IF Turnover

¥ Replace current subtatals
[~ Page break between groups
¥ summary below data

Remove Al | K I Zancel |

2.1 How Subtotals are Calculated
2.1.1 Subtotals
Excel calculates subtotal values with a summary function, such as Sum or Average. You can display

subtotals in a list with more than one type of calculation at a time.

2.1.2 Grand Totals

Grand total values are derived from detail data, not from the values in the subtotal rows. For
example, if you use the Average summary function, the grand total row displays an average of all
detail rows in the list, not an average of the values in the subtotal rows.

2.1.3 Automatic Recalculation
Excel recalculates subtotal and grand total values automatically as you edit the detail data.
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2.2 Create Summary Reports

1.

2.
3.
4

Sort the column you wish to perform subtotal.

Select Data tab, and then click Subtotals to popup the Subtotal dialog box

In the At each change in box, click the column to subtotal.

In the Use function box, click the summary function that you want to use to calculate the
subtotals. In the example above, you would select Sum.

In the Add subtotal to box, select the check box for each column that contains values that you
want to subtotal. By default, Excel offers to subtotal the last column of your data.

If you want an automatic page break following each subtotal, select the Page break between
groups check box.

To specify a summary row above the details row, clear the Summary below data check box.
To specify a summary row below the details row, select the Summary below data check box. In
the example above, you would clear the check box.

Optionally, you can use the Subtotals command again by repeating steps one through seven to
add more subtotals with different summary functions. To avoid overwriting the existing
subtotals, clear the Replace current subtotals check box.

Click [OK] to confirm. Excel inserts a new row at each change of column and calculates a
subtotal. After you have the subtotals in, you will see small 1, 2, and 3 buttons appear below
the name box. Click the 2 button to see just one line per account with the totals. Click the 3
button to see all lines.
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3. Validating Data Entry

Data validation is an Excel feature that you can use to define restrictions on what data can or should
be entered in a cell. You can configure data validation to prevent users from entering data that is not
valid. If you prefer, you can allow users to enter invalid data but warn them when they try to type it
in the cell. You can also provide messages to define what input you expect for the cell, and
instructions to help users correct any errors. When data is entered that doesn't meet your
requirements, Excel displays a message with instructions you provide.

Settings | Input Message | Error Alerk I

Walidation criteria

¥ Ignore blank

I apply these changes to all ather cells with the same settings

Clear all | | Ik I Cancel

3.1 Types of data you can validate

Excel lets you designate the following types of valid data for a cell:

Numbers: Specify that the entry in a cell must be a whole number or a decimal
number. You can set a minimum or maximum, exclude a certain number or
range, or use a formula to calculate whether a number is valid.

Dates and Times: ~ Set a minimum or maximum, exclude certain dates or times, or use a
formula to calculate whether a date or time is valid

Length: Limit how many characters can be typed in a cell, or require a minimum
number of characters.

List of Values: Make a list of the choices for a cell — such as small, medium, large — and
allow only those values in the cell. You can display a dropdown arrow
when a user clicks the cell to make it easy to pick from your list.
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3.2 Types of messages you can display
For each cell you validate, you can display two different messages: one that appears before the user
enters data, and one that appears after the user tries to enter data that doesn't meet your
requirements. If users have the Office Assistant turned on, the Assistant displays the messages.

Data Validation 2| DPEERELER 2=
{ : Settings | Input Message :
[V Shaw input message when cell is selected [V Shaw errar alert after invalid data is entered
‘when cell is selected, show this input message: When user enters invalid data, show this error alerk:
Title: Skyle: Title:
| |stop =
Inpuk message: Etror message!
[~ @ [~
Clear Al | o4 I Cancel | Clear &ll Ok I Cancel I

This type of message appears as soon as a user clicks the validated cell. You can use it to provide
instructions about the type of data you want entered in the cell.

3.2.2 Error Alert

This type of message appears only when the user types data that isn't valid and presses [Enter]. You
can choose from three types of error messages. If you don't specify any messages, Excel flags
whether the data a user enters is valid so that you can check for it later, but does not notify the user

when an entry is invalid
Information Message:

Warning Message:

Stop Message:

This message does not prevent entry of invalid data. In addition to the
text you provide, it has an information icon, an OK button, which
enters the invalid data in the cell, and a Cancel button, which restores
the previous value to the cell.

This message does not prevent entry of invalid data. It has the text you
provide, a warning icon, and three buttons: Yes enters the invalid data
in the cell, No returns to the cell for further editing, and Cancel restores
the previous value to the cell.

This message won't allow invalid data to be entered. It has text you
provide, a stop icon, and two buttons: Retry returns to the cell for
further editing, and Cancel restores the previous value to the cell. Note
that this message isn't intended as a security measure: although users
can't enter invalid data by typing and pressing [Enter], they can
circumvent the validation by copying and pasting or filling data in the
cell.
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3.3 Setting up Data Validation

Once you know what validation you want to use on a worksheet, you can use select the Data tab,

and then select Data Validation to set it up. Here's a general overview of the process:

1. Set up your worksheet — Start by entering the data and formulas on your worksheet. If you're
using a list of valid choices, enter and name your list.

2. Define the settings for a cell — Beginning with the first cell you want to validate, use the Data
Validation dialog box to designate the type of validation you want, an input message if you
want one, and an error message if you want one.

3. Set up validation for other cells — You can often save time by copying the validation settings
from the first cell to other cells and then modifying the settings.

4. Test your validation rules — Try entering both valid and invalid data in the cells to make sure
your settings are working as you intended and your messages are appearing when you expect.
Use the Validation command to make any changes to the settings. If you make changes to the
validation in one cell, you can automatically apply your changes to all other cells that have the
same settings.

5. Set up your lists of valid choices — If you used a list of valid choices and don't want users to
be able to find and change the list, you can put the list on another worksheet, set up the
validation, hide the worksheet that contains the list, and then help protect the workbook with a
password. The workbook password will help guard the worksheet that contains the list from
others.

6. Apply protection, if desired — If you're planning to protect the worksheet or workbook, do
that after you're finished setting up validation. Make sure you unlock any validated cells before
protecting the worksheet, otherwise users won't be able to type in the cells.

7. Share the workbook, if desired — If you're planning to share the workbook, do that after
you're finished setting up validation and protection. After you share a workbook, you won't be
able to change the validation settings unless you stop sharing, but Excel will continue to
validate the cells you've designated while the workbook is shared.

8. Check the results for invalid data — After users enter data in the worksheet, you can check
for invalid data.

3.4 Entering data in validated cells

Here's what the process of entering data is like for users. You can use input and error messages to
provide the instructions users need to understand how you've set up the worksheet to ensure correct
data.

3.4.1 Viewing your input message

When a user clicks a validated cell or uses the arrow keys to move into the cell, your input message
appears either in an Assistant balloon or a separate message box. If you provided a dropdown list
for the cell, the dropdown arrow appears to the right of the cell.
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3.4.2 Typing data
As the user types data or clicks the dropdown arrow to select a value from your list, the input

message stays on the screen (the dropdown list may cover part of your message).

3.4.3 Entering valid data
If the user types valid data and presses [Enter], the data is entered in the cell and nothing special

happens.

3.4.4 Entering invalid data
If the user types data that doesn't meet your criteria, and you specified an error message for invalid

data, your message appears either in an Assistant balloon or a separate message window. The user

can then read the message and decide what to do.

*  For an information message, the user can click [OK] to enter the invalid data, or click [Cancel]
to start over.

*  For a warning message, the user can click [Yes] to enter the invalid data, [No] to edit the cell
some more, or [Cancel] to start over.

*  For a stop message, the user can't enter the invalid data, and can either click [Retry] to edit the
cell or [Cancel] to start over.

If you don't provide messages, entering data in validated cells is the same for users as regular Excel

data entry. However, Excel does flag any cells that have invalid entries so you can easily find those

entries.

3.5 Checking a Worksheet for Invalid Entries
When you receive worksheets back from users who may have entered invalid data, you can have

Excel display red circles around any data that didn't meet your criteria, making it easy to scan the
worksheet for errors. Use the [Circle Invalid Data] and [Clear Validation Circles] buttons on the
Auditing toolbar for this purpose. When you correct the data within the cell, the circle disappears.

AB | C | b | E [F
1 Budget Input -- Marketing
2 | Account Actual Projected
3 Employee Costs
4 110 Payroll 45,328 G0,000
] 120 IRS/FICA AWK comp/State/SDT | 15,997 25,000
5] 140 Retirement Plan f,249 0,000
7 160 | Commissions,Bonuses 2,720
g Subtotal 70,2594 03,000
9 Subcontractors & Services
10 201 Telecommunication Services 637 700
11| 254 Advertising )
12 Subtotal 077 Joa
13 Total F0,971CAFADSF
14
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4. Consolidating Data in Multiple Worksheets

To summarize and report results from multiple worksheets, you can consolidate data from each
worksheet into a master worksheet. The worksheets can be in the same workbook or other
workbooks. When you consolidate data, you are assembling data so you can more easily update and
aggregate it on a regular or ad hoc basis.

Funickion:
ISum j
Reference:

I j‘J Browse, .. |

all references:
=] add |
j Delete |

s |abels in
| Top row
[ Left calumn [ Create links ko source data

For example, if you have a worksheet of expense figures for each of your regional offices, you
might use a consolidation to roll up these figures into a corporate expense worksheet. This master
worksheet might contain sales totals and averages, current inventory levels, and highest selling
products for the entire enterprise.

To consolidate data, you use the Data tab, and then Consolidate to display the Consolidate dialog
box. You can use this dialog box in several ways to consolidate your data:

Position Use this approach when the data in all worksheets is arranged in identical order
and location.
Category Use this approach when each worksheet organizes the data differently, but has

the same row and column labels, which you can use to match the data.

3-D Formulas  Use this approach when the worksheets do not have a consistent pattern you can
rely on. You can create formulas that refer to cells in each range of data that
you're combining. Formulas that refer to cells on multiple worksheets are called
3-D formulas
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4.1 Consolidate by Position or Category

Consolidate by position when the data in all source areas is arranged in identical order and location;

for example, if you have data from a series of worksheets that were created from the same template,

you can consolidate the data by position.

Consolidate by category when you want to summarize a set of worksheets that have the same row

and column labels but organize the data differently. This method combines data that has matching

labels from each worksheet.

You can set up the consolidation to update automatically when the source data changes, but you

won't be able to change which cells and ranges are included in the consolidation. Or you can update

the consolidation manually, allowing you to change the included cells and ranges.

1. Set up the data to be consolidated.

Click the upper-left cell of the area where you want the consolidated data to appear.

Select Data tab, and then select Consolidate to popup the Consolidate dialog box.

In the Function box, click the summary function you want Excel to use to consolidate the data.

Click the Reference box, click the sheet tab of the first range to consolidate, type the name

you gave the range, and then click [Add]. Repeat this step for each range.

6. If you want to update the consolidation table automatically whenever data in any of the source
ranges changes, and you're sure you won't want to include different or additional ranges in the
consolidation later on, select the Create links to source data check box.

7. If you're consolidating by position, leave the boxes under Use labels in blank. Excel does not
copy the row or column labels in the source ranges to the consolidation. If you want labels for
the consolidated data, copy them from one of the source ranges or enter them manually.

8. If you're consolidating by category, select the check boxes under Use labels in that indicate
where the labels are located in the source ranges: either the top row, the left column, or both.
Any labels that don't match up with labels in the other source areas result in separate rows or
columns in the consolidation.

o bk~ N

4.2 Consolidate by Using 3-D Formulas

When you use 3-D references in formulas, there are no restrictions on the layout of the separate
ranges of data. You can change the consolidation any way you need to. The consolidation updates
automatically when the data in the source ranges changes.
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4.2.1 Use formulas to combine data
In the following example, the formula in cell A2 adds three numbers that are located in different
positions on three different worksheets.

o]

2| =5UMC=alesBE, HHIFA MarketirglBY)

% Seles £ HR 4 Marketng % Consolidation,”

4.2.2 Add datato a consolidation with 3-D references

When all of your source worksheets have the same layout, you can use a range of sheet names in
3-D formulas. To add another worksheet to the consolidation, just move the sheet into the range
your formula refers to.

15 B
3 = SUM (Sales:Marketing!B3)

* |
% Sales Hﬂ:{r\u M arketing s Consolidation
bl

4.2.3 Step to create 3-D Formulas Consolidation

1.  On the consolidation worksheet, copy or enter the labels you want for the consolidated data.

2. Click a cell that you want to contain consolidated data.

3. Type a formula that includes references to the source cells on each worksheet that contains
data you want to consolidate. For example, to combine the data in cell B3 from worksheets
Sheet 2 through Sheet 7 inclusive, you could type =SUM(Sheet2:Sheet7!B3). If the data to
consolidate is in different cells on different worksheets, enter a formula such as this:
=SUM(Sheet3!B4, Sheet4!A7, Sheet5!C5). To enter a reference such as Sheet3!B4 in a
formula without typing, type the formula up to the point where you need the reference, click
the worksheet tab, and then click the cell.
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5. Data Table

Data Tables are a tool used frequently in Excel models to track how small changes in inputs affect
the results of formulas in your model that are dependent on those inputs. An analysis of this sort is
often termed a sensitivity analysis. Excel has two varieties of Data Table:

e  The One-Variable Data Table

e  The Two-Variable Data Table

FEIDDESEH&AVY- B2 |+  1.1.2The Two-Variable Data Tablexls [Read-Only] [Compatibility Mode] - Microsoft Excel o & R
g Home Insert Page Layout Formulas Data Review View [~ Q =
({4] From Access L L j 3] Connections 4] E » % BE =4 pata validation - wﬂl’J wgJ QJ =
] ] & Ly |Z|A - . _
5 From Web — — 5 - % S — i Consolidate L = o =
s From Other Existing Refresh il Sort Filter T Textto  Remove = Group Ungroup Subtotal
5 From Text Sources~  Connedtions | All~ A7 Advanced | Columns Duplicates |9 What-If Analysis = - -
Get External Data Connedtions Sort & Filter Data Scenario Manager.. Outline
D2 - fe | =B4 Goal Seek... 9
A B C D E F G H | 1 Data Table... N 0 P_E
1
2 |Capital 10000 S00 10000 20000 30000 40000 50000
3 |Interest Rate: 5% 1%
4 |Interest Amount: 500 2%
5 3%
6 4%
¥ 5%
8 6%
4 %
10 8%
11 9%
12 A0%

13
14

5.1 The One-Variable Data Table

The One-Variable Data Table allows you to identify a single decision variable in your model and

see how changing the values for that variable affect the values calculated by one or more formulas

in your model.

Design your one-variable Data Table so that input values are listed either down a column

(column-oriented; most common) or across a row (row-oriented). Formulas used in a one-variable

Data Table must refer to an input cell for your spreadsheet model.

1. Type the list of values you want to substitute in the input cell either down one column or across
one row.

2. If the input values are listed down a column, type the formula in the row above the first value
and one cell to the right of the column of values. Type any additional formulas to the right of the
first formula. If the input values are listed across a row, type the formula in the column to the
left of the first value and one cell below the row of values. Type any additional formulas below
the first formula.

3. Select the range of cells that contains the formulas and values you want to substitute.

From the menus choose Data tab, What-If Analysis group, Data Table. Excel displays the
Table dialog that asks you to identify the cell reference for the input cell. If the Data Table is
column-oriented, type the cell reference for the input cell in the “Column input cell” box. If the
Data Table is row-oriented, type the cell reference for the input cell in the “Row input cell”
box.
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Data Table d |
Rows input cell: I E!}j
Coalumn input cell; |$B$3 S
K I Zancel |

5. Click [OK] to have Excel execute the Data Table and fill the Data Table matrix with values.
Understanding how to structure your Data Table and respond to the “Table” dialog prompt is the
key to a successful Data Table.

5.2 The Two-Variable Data Table

With the Two-Variable Data Table you can specify two decision variables and a variety of inputs

and only a single formula.

1. Type the list of values you want to substitute in the input cell either down one column or across
one row, we could set up a Two-Variable Data Table to look like this:

Formula Input Value 2

Input Value 1 Result

2. In the upper left-hand cell of the Data Table is a copy of the formula from elsewhere in the
model or a reference to the cell that holds the formula in the model.

3. Execute the Two-Variable Data Table in the same way you would execute the One-Variable
Table. That is, select the entire matrix to the right and below the values you’ve specified, choose
Data =» Table, and complete the Table prompt that displays.

Row input cell; |$E$2 E‘ﬂ
Column input cell: |$B$3 E‘}j

Cancel |

4. This time, because you’ve specified two inputs, you must enter values for both Row input cell
and Column input cell in the “Table” dialog.

5. Click the [OK] button to execute the Data Table and see the results:
A | B | ¢ | B | E Rl 6 | 0H [ 1]

Capital
Interest Rate:
Interest Armount:

o

—

=)

%)

10000
2%
500

500

10000

20000

30000

40000

50000

1%

100

200

300

400

£00

2%

200

400

600

g00

1000

3%

300

600

900

1200

1500

4%

400

800

1200

1600

2000

3%

a00

1000

1500

2000

2500

6%

E00

1200

1800

2400

3000

7%

700

1400

2100

2300

3500

8%

800

1600

2400

3200

4000

9%

900

1800

2700

3600

4500

10%

1000

2000

3000

4000

5000
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6. Scenario Manager

To model problems that are more complicated than data tables can handle, involving as many as 32

variables, you can call on the services of the Scenario Manager in Excel. A scenario is a named

combination of values that is assigned to one or more variable cells in a what-if model. You can use

the Scenario Manager to enter variable figures in your what-if model and watch the effect on

dependent computed values.

Here are some of the things you can do with the Scenario Manager in Excel:

e Create multiple scenarios for a single what-if model, each with its own sets of variables. You
can create as many scenarios as your model necessitates.

e Distribute a what-if model to members of your team so that they can add their own scenarios.
Then you can collect the versions and merge all the scenarios onto a single worksheet.

*  Using Scenario Summary, examine relationships between scenarios created by multiple users.

6.1 Creating a Scenario

A scenario is a named what-if model that includes variable cells linked together by one or more
formulas. Before you create a scenario, you must design your worksheet so that it contains at least
one formula that’s dependent on cells that can be fed different values.

For example, you might want to compare best-case and worst-case scenarios for sales in a coffee
shop, based on the number of cups of coffee sold in a week. The following figure shows a
worksheet that contains three variable cells and several formulas that can serve as the basis for

several scenarios. In the following example, we will use this worksheet to show how to create a
best-case and a worst-case sales scenario.

£} Scenario.xds (=0l M
3 E : @ Dependant scenario
Coffee Sales Solver formula
@ Variable cells
Price per regular coffee; § 125 Toral Re,menuel % JO0.00 .:I_. 1
Cups | need to sell 100
Subtotal: § 125.00 Regular cups 100
Premium cups 75
Price per premium latte: §  2.00 Total cups ars
Cups | mivied 1o gall 175 2
Subtolal: § 350.00 Consiraints
Max cups 500
12 Prce per premivm mocha: § 225 Max premium 350
13 Cups | ned to sall 100 Melinx rocha 15
14 Subtatal: § 2500
15
16 v
W 4 v M)y Scenario | € ¥ |
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To create a scenario using the active workbook, follow these steps:

1. Click Data tab, What-If Analysis group, and click Scenario Manager to open the Scenario
Manager dialog box.

2. Click the [Add] button to open the Add Scenario dialog box for creating your first scenario.

Scenarios:
Delete |
. ) . Edit. .. |
Mo Scenarios defined, Choose Add ko add scenarios,
Merge... |
SUTTELS . . |
Changing cells:
Comment:
Shiow | Close |

3. Type “Best Case” in the Scenario Name box. In the Changing Cells box, specify the variable
cells that you want to modify in your scenario. You can type cell names, highlight a cell range,
or hold down the [Ctrl] key while you click individual cells to add them to the text box. To

follow our example, hold down the [Ctrl] key while you click cells D5, D9, and D13.

Scenario name:
IBest Case

Changing cells:
[ 035, $049, 90413 =5

Crl+click cells to select non-adjacent changing cells,

Zommenk:
Created by WinkFP on 4/25/2010 :l

Protection

v Erevent changes

™ Hide
(o4 I Cancel |

4. Click the [OK] button in the Add Scenario dialog box to add your scenario to the Scenario
Manager. You’ll see the Scenario Values dialog box, which asks you for your model’s variables.
Type 150, 225 and 125 in the as the scenario values.

Enter values For each of the changing cells.
4045 100

049|225
40413 [125

add [a]4 I Cancel

[
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5. Click the [Add] button in the Scenario Values dialog box to return to the Add Scenario dialog
box, where you’ll create a second scenario.

6. Type “Worst Case” in the Scenario Name box, and then click the [OK] button to open the
Scenario Values dialog box again.

Add Scenario 2|
Scenario name:

IWDrst Case|

Changing cells:

|os,09,013 =

Crl+click cells to select non-adjacent changing cells,

Zommenk:
Created by WinkFP on 4/25/2010 :l

Protection

v Erevent changes

™ Hide

(o4 I Cancel |

7. In the Scenario Values dialog box, type 50, 40, and 30 in the boxes for the variable cells, and
then click the [OK] button. (These values represent our guess at the worst case.)

Enter values For each of the changing cells.
4045 |50
049 |40

40§13 |30

add [a]4 I Cancel |

8. The Scenario Manager dialog box opens, listing the “Best Case” and “Worst Case” scenarios
that you just created. Now you’re ready to view the results of your forecasting models.
9. Click the [Close] button to close the Scenario Manager dialog box

[

6.2 Viewing a Scenario

When you view a scenario, Excel replaces the current values on your worksheet with the values

stored in the scenario. If you want to load a scenario but still be able to restore the previous values

on the worksheet, be sure to save your file before loading the scenario. To view a scenario, follow
these steps:

1. Excel keeps track of each of your worksheet scenarios. You can view them by clicking Tools =»
Scenarios for your active worksheet to open the Scenario Manager dialog box.

2. In the Scenarios list, select the scenario that you want to view and click the [Show] button.
Excel will substitute the values in the scenario for the variables on your worksheet and display
the results on your worksheet, as shown in the preceding figure (The Scenario Manager dialog
box will remain open. You might need to move it to view the results).

3. Select additional scenarios, and click the [Show] button to compare and contrast the various
what-if models on your worksheet.
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4. When you’re finished, click the [Close] button to close the Scenario Manager dialog box. The
last active scenario will remain on your worksheet.

EODSH&BRV = |+ 2.1 Creating a Scenarioxls [Read-Only] [Compatibility Mode] - Microsoft Exce o P =
Home  Inset  Pagelayout  Formulas | Data | Review  View s @o@ =
i1 5] Connections 8] [aTZ { % 1] [ pata validation ~ f>g; “rE @E =
z = e = = = -
7 j:‘ L? v Ea - T Consolidate L= LS ﬂJ =
Z} sot | Fiter o Tetto Remove Group Ungroup Subtotal
¥y advanced | columns Duplicates =9 WhatIf Analysis ~ | + -
Get External Data Connections Sort & Filter Data Tools Outline
Ga - £ | =D6+D10+D14 e
A B c D E F G H | J K L M N
1
2 Coffee Sales Solver 21
3 Sce
4 Price per regular coffes: § 125 Total Rsvsnusl 585625 ] ¥
add...
5 Cups | need to sell: 100 T e |
6 Subtotal: § 125.00 Regular cups 100 Delete
7 Premium cups 350 —I
8 Price per premium latte: § 2.00 Total cups 450 Edit...
9 Cups | need to sell: 225
10 Subtotal: § 450.00 Constraints Merge...
11 Max cups 500 —I
12 Price per premium mocha: § 225 Max premium 350 Summary...
13 Cups | need to sell: 125 Max mocha 125 LI E
}‘; Subtotal:| $ 281.25 Changing cell: | $045,4099,80513
16 Comment: Created by Win%P on 4j25(2010
17
18
19
20
2 [ |
22
23
24
25
26
27
28
29 -
44 » n| original  Scenario . Scenario Summary . ¥ IE! A0}
Ready | |EE@ @ 100% (-) v (+)

6.3 Creating Scenario Reports

Although you can easily compare different scenarios by switching between them using the [Show]
button in the Scenario Manager dialog box, you might occasionally want to view a report that
contains consolidated information about the scenarios on your worksheet. You can accomplish this
quickly by clicking the [Summary] button in the Scenario Manager dialog box. Excel will
automatically format the summary report and copy it to a new worksheet in your workbook. To
create a scenario report, follow these steps:

1. Activate the worksheet containing the scenario or scenarios you want to use for your report.

2. Click Tools =» Scenarios to display the Scenario Manager dialog box.

3. Click the [Summary] button to open the Scenario Summary dialog box.

Report bvpe

' Scenario SUMMAry
¢ Scenario PivokTable report

Result cells:
[
oK I Cancel |

4. The Scenario Summary dialog box prompts you for a result cell to total in the report, and also
for a report type.
e Ascenario summary report is a formatted table that appears on its own worksheet.
*  APivotTable report is a special summary table whose rows and columns can be rearranged,
or pivoted.
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5. Select the result cell that you want to total (cell G4 in this example), click the report option
button that you want to use (accept the Scenario summary default if you’re not sure), and then
click the [OK] button.

6. After a short pause, a new Scenario Summary tab will appear in your workbook, as shown in the
following figure. The outlining buttons in your report’s left and top margins will help you shrink
or expand the rows and columns in your scenario summary. Excel uses the defined names for
variable cells D5, D9, and D13, which results in a more comprehensible summary

& Scanario.xls g@ ® Excel uses the

0 - : : = defined names for
iz A B C 1] E F G H i
i variable cells D5, D9,
2| e and D13, which results
= 13 Current Valuas: Best Case
- 5 H
{_ B 1 i e = In a more
- [ 7 §0%9 174 9999998 05 40 H
53 o - = e comprehensible
= a Result Calls:
[- (o] %G8 5 o000 5 965 5 21000 summary
11 Motes: Cumrent Values column meprasents values of changing cells at
12 {eme Scenario Summary Repor! was created. Changing cells for each
13 scenano are highlighted in gray
14
15 |
15. -
M 4+ w) Scenario Summary § Scenano [/ 4 x

6.4 Managing your Scenarios

Once you’ve defined a scenario by using the [Add] button, luckily you’re not stuck with that
scenario forever. You can edit and delete scenarios by clicking the [Edit] and [Delete] buttons in the
Scenario Manager dialog box. The [Edit] button lets you change the name of the scenario, remove
existing variable cells, add new variable cells, or even choose a completely new group of variables.
To assign different values to the variable cells in a scenario, clear the “Prevent Changes” option in
the Edit Scenario dialog box. After you click the [OK] button, Excel will display the Scenario
Values dialog box. Make any changes you want to make, and then click the [OK] button.

To remove a particular scenario permanently, simply select it in the Scenario Manager dialog box,
and then click the [Delete] button.

Finally, you can copy scenarios into the active worksheet from any other worksheet in a currently
open workbook. To do this, click the Merge button in the Scenario Manager dialog box, and then
specify a source workbook and worksheet in the Merge Scenarios dialog box.
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7. Goal Seek

Goal Seek is part of a suite of commands sometimes called what-if analysis tools. When you know
the desired result of a single formula but not the input value the formula needs to determine the
result, you can use the Goal Seek feature available by clicking Data tab, What-1f Analysis group,
Goal Seek on the menu. When goal seeking, Microsoft Excel varies the value in one specific cell
until a formula that's dependent on that cell returns the result you want.

For example, to determine the unknown value that produces a desired result, such as the number of
$14 compact discs a company must sell to reach its goal of $1,000,000 in CD sales. Goal Seek is
simple because it’s streamlined — it can calculate only one unknown value. If you need to
determine additional unknowns in your forecasting, such as the effects of advertising or quantity
discounts on pricing, use the Solver command

The valus inooall B4 Bz e recsull
ofihe Tormula =P TESN 252 1) |
A B
1 | Loan Amaount F 100,000
2 | Termin Morths 1&0
3 | Interest Rate 7025
4 | Paymert L (Fa00.007

Ol :paaalic b chsliaranins the inbareat rale in
0all 63 basad an The payssant in oall BA.

To use Goal Seek, set up your worksheet to contain the following:

e A formula that calculates your goal (for example, a formula that calculates the total CD sales
revenue)

*  An empty variable cell for the unknown number that will produce the desired outcome (for
example, a cell to hold the number of CDs you must sell to reach $1 million in sales)

e Values in any cells (other than the empty cell) that the formula refers to (for example, a cell
that stores the price of a CD)

The empty cell should be referenced in your formula; it serves as the variable that Excel changes.

When the Goal Seek command starts to run, it repeatedly tries new values in the variable cell to find

a solution to the problem you’ve set. This process is called iteration, and it continues until Excel has

run the problem 100 times or has found an answer within .001 of the target value you specified.

(You can adjust these iteration settings by clicking Options on the Tools menu, and then adjusting

the Iteration options on the Calculations tab). Because it calculates so fast, the Goal Seek command

can save you significant time and effort over the brute force method of trying one number after

another in the formula.
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To forecast using the Goal Seek command, follow these steps:

1. Create a worksheet that contains a formula, an empty variable cell that will hold your solution,
and any data you need to use in your calculation. For example, set up a worksheet to determine
the number of cups of coffee priced at $1.75 that you would have to sell to gross $30,000

® The variable cell

£l Goal Seek.xls
must be blank
I

| ® The formula cell
2 Coffec $ales _Lorecast _

Ex determines the value
4 . in the variable cell
5 Frice per reqular coffes: § 175 | _

B Cups | need to sell: —1)

7 Suhtntar:|$ ; - !

El (2)

EN -

| 10|

[ 11|

| 12| @

“ 4 v n)\Goal Seek / [< Al

2. In your worksheet, select the cell containing the formula, and then click Data tab, What-If
Analysis group, Goal Seek to open the Goal Seek dialog box. The dialog box asks you to
supply three variables, indicate set celll to value by changing cell2. Then type the goal that
you want to reach in the To value box. For example, to reach $30,000 in sales. Finally, input
the By changing cell text box, collapse the Goal Seek dialog box, if necessary, and then click
the blank cell that is to contain your answer (the variable cell)

2] x|
Set cell: I :"‘J
Ta walue: I
Ey changing cell: | :".]

ITI Cancel I

3. The Goal Seek command will calculate the value for this blank cell by using your goal in the
To value text box and the formula in the cell referenced in the Set cell text box. The variable
cell will be indicated by a selection marquee (cell D6 in this example):

i Goal Seek.xls

: | 1 L

2 ) Coffee Snles _Lorecnst

EN

KN

| 6 | Price per reqular coffee: § 175 )

| 6 | Cups | need to sall: § —( 1)

2 Subtoal [ -

g

| 9 |

10

11 [

12 Ta wahse: 30000

H 4 v W Goal Seek / |« By changing cel. L s0sd] =
Lo J[ conen |
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4.  Click the [OK] button to find a solution for your sales goal. Excel will display the Goal Seek
Status dialog box when the iteration is complete, and the result of your forecast will appear in
the worksheet, as shown in the following figure. This forecast shows that you need to sell
17,143 coffees at $1.75 per cup to reach your sales goal of $30,000. Click the [OK] button to
close the Goal Seek Status dialog box.

28 Goal Seek. xk:

1
2 Coffeec (Snles _Lorecast
3
EH
=N Price per regular coffee:| § 175
B Cups | need to sell 17 143
[ 7] Subtorat[§ 30000
g ]
El 3
10 Goal Seek Status tad
11
1 ol Seeking with Cel 07 o
12 Foasred & sobution. -

oA W " Goal Seek

Target vahee: 30000
Current vahe: 4§30, D0
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8. Solver

When your forecasting problem contains more than one variable, you need to use the Solver add-in
utility to analyze the scenario. Veterans of business school will happily remember multivariable
case studies as part of their finance and operations management training.

In this example we’re running a coffee shop that currently sells three beverages: regular
fresh-brewed coffee, premium caffe latte, and premium caffe mocha. We currently price regular
coffee at $1.25, caffe latte at $2.00, and caffe mocha at $2.25, but we’re not sure what our revenue
potential is and what emphasis we should give to each of the beverages (Although the premium
coffees bring in more money, their ingredients are more expensive and they take more time to make
than regular coffee). We can make some basic calculations by hand, but we want to structure our
sales data in a worksheet so that we can periodically add to it and analyze it using the Solver.

8.1 Loading the Solver Add-in

The Solver is an add-in utility, so you should verify that it’s installed on your system before you get
started.

1. Click the Microsoft Office Button, and then click Options.

|._7_| F v Bookl - Microsoft Excel o A 2
m:z Insert Page Layout Formulas Data Review View @
H Save
i Recent Workbooks
B save As
o 2] 21 Creating a Scenario.xls
[ Open Lj.'_! C\Demo'Lesson 5
. -
& Close =] 11.2 The Two-Variable Data Tablexls
il C:\Demo'\Lesson 5

Info -
@ j 11.1 The One-Variable Data Tablexls

H] C\Demo\Lesson 5
% =k 'j 34.2 Tracing Dependent Cells.xls

C\Demo'\Lesson 4

Iz‘ 1.1 Building and Maintaining a List
o out saving)

New

{when I closed withou g
Print
|Il_7-‘ 1.1 Building and Maintaining a List.xlsx
o | C\Demo'\lesson2
are
Lg 1.1 Building and Maintaining a List.xls
gl 1l C\Demo\Lesson 2
L2
L@ j 4, Using Subtotals to Analyze a List.xls
| ] Options Hl C\Demo\Lesson 2
. | 2.4 Sorting Months, Weekdays, or Customn Lists.xls
[ Bt Ljﬁ_! C:\Demo\Lesson 2

L‘{.ii j 2.3 Sorting by Columnsxls

C\Demo\Lesson 2

= j 22 Sorting on Column (by Row).ds

CADemo\Lesson 2

(] Book2xlsx
Hl My Documents
[} Ex 3-4.xls
M| Z\Exercise\Answer\Lesson 3

Recover Unsaved Workbooks

[T Quickly access this number of Recent Workbooks: 4
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2.

Excel Dptions

2]

Custom XML Data

Date (XML

Euro Currency Tools
Finandial Symbal (XML}
Headers and Footers
Hidden Rows and Columns
Hidden Waorksheets
Invisible Cantent
Microsoft Actions Pane 3
Solver Add-in

Quick Access Toolbar

Add-Ins

Trust Center

Document Related Add-ins

Disabled Application Add-in:

s

Manage: [Excel Add-ins - Go...

es\Microsoft Office\Officel4\OFFRHD.DLL
les\Microsoft Shared\5mart Tag\MOFL.DLL
Office\Officel4\Libran/\EUROTOCL.XLAM
les\Microsoft Shared\5mart Tag\MOFL.DLL
les\Microsoft Office\Officel4\OFFRHD.DLL
es\Microsoft Office\Officel4\OFFRHD.DLL
les\Microsoft Office\Officel4\OFFRHD.DLL
es\Microsoft Office\Officel4\QFFRHD.DLL

\Officel4\Libra

CA\Program Files\Microsoft Office\Officel4'\Library\ SOLVER\SOLVER XLAM

Add-in: Solver Add-in
Publisher:

Compatibilty: No compatibility infarmation available
Location:

Description: ool for aptimization and equation solving

Cance
7]

General )
&% View and manage Microsoft Office Add-ins.

Formulas

Proofing Add-ins

Save Name [Location [Type |
Active Application Add-ins

Language . P

Advanced ~
Inactive Application Add-ins

Customize Ribbon 4nalysis ToolPak i\ ffice\Officel4\Librany\Analysis\ANALYS32.XLL  Excel Add-in
Analysis ToolPak - VBA \Officeld’\Librany\Analysis\ATPVBAEMN.XLAM  Excel Add-in
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Action
Excel Add-in
Action

Document Inspector
Document Inspectar
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2
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add-tns
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Euro Currency Tools Cancel
er Add-in

Erowse, .,

Suktomation, .

|

rSolver Add-in

Ik

Tool For optimization and equation solving

the Data tab.

Click Add-Ins, and then in the Manage box, select Solver Add-ins. Click Go.

In the Add-Ins available box, select the Solver Add-in check box, and then click OK.
21x

After you load the Solver Add-in, the Solver command is available in the Analysis group on

ELOSH&QAT - == Bookl - Microsoft Excel o B &8
Home Insert Page Layout Formulas Data Review View (] e = g 28
& From Access L L I":‘j [E) Connections sl @ K Clea == E‘E [ pata validation ~ & Group ~  #Z |2 Solver
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Get External Data Connections Sort & Filter Data Tools Outline = | Analysis
| Al - fe ‘ Solver
: P
A B c D E F G H | K L What-if analysis tool that finds the

[C RN TR (oY

optimal value of a target cell by
changing values in cells used to
calculate the target cell.

{7 SOLVERXLAM
Press F1 for add-in help.
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8.2 Setting up the Problem

The first step in using the Solver command is to build a Solver-friendly worksheet. This involves
creating a target cell to be the goal of your problem—for example, a formula that calculates total
revenue—and assigning one or more variable cells that the Solver can change to reach your goal.
Your worksheet can also contain other values and formulas that use the target cell and the variable
cells. In fact, for the Solver to do its job, each of your variable cells must be precedents of the target
cell. (In other words, the formula in the target cell must reference and depend on the variable cells
for part of its calculation.) If you don’t set it up this way, when you run the Solver you’ll get the
error message “The Set Target Cell values do not converge”.

The figure shows a simple worksheet that we can use to estimate the weekly revenue for our
example coffee shop and to determine how many cups of each type of coffee we will need to sell.
The three variable cells in the worksheet are cells D5, D9, and D13—these are the blank cells
whose values we want the Solver to determine when it finds a way to maximize our weekly
revenue.

In the bottom-right corner of our screen is a list of constraints we plan to use in our forecasting. A
constraint is a limiting rule or guiding principle that dictates how the business is run. For example,
because of storage facilities and merchandising constraints, we’re currently able to produce only
500 cups of coffee (both regular and premium) per week. In addition, our supply of chocolate
restricts the production of caffe mochas to 125 per week, and a milk refrigeration limitation restricts
the production of premium coffee drinks to 350 per week.

Ii_?ll - H ? I= Solverxlsx - Microsoft Excel = B ER
m Home Insert Page Layout Formulas Data Review View [~ @ o g R
f' X AutoSum * ﬁ‘? Logical = ﬁ.—t Lookup & Reference » o 1 |:|
e E‘; Recently Used ~ [A Text - ﬁ_g Math & Trig = £ Use in Formula ~
set - S—— . B
Function [[&# Financial = ﬁJ Date & Time ~ l|f|_J More Functions ~
Function Library Defined Mames Formula Auditing Calculation
SUM v (* X ¥ f| =D6+D10+D14] v
A B c D E F G H J K L M N
1
2 Coffee Sales  Solver
3
4 ) Price per regular coffee: § 1.25
5 Cups | need to sell: —
6 Subtotal:
7
g Price per premium latte: $
9 Cups | need to sell:
10 Subtotal:[§«~ - Constraints
11 Max cups 500
12 Price per premium mocha: § 2 Max premium 350
13 Cups | need to sell: Max macha 125 |
14 Subtotal [§¢ - 1
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29 3
4 4 ¥ ¥ | Original /¥ 14 a0
Edit | | B O 1005
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8.3 Running the Solver

After you’ve defined your forecasting problem in the worksheet, you’re ready to run the Solver

add-in. The following steps show you how to use the Solver to determine the maximum weekly

revenue for your coffee shop given the following constraints:

*  No more than 500 total cups of coffee (both regular and premium)

e No more than 350 cups of premium coffee (both caffe latte and caffe mocha)

e No more than 125 caffe mochas

In addition to telling you the maximum revenue, the Solver calculates the optimum distribution of

coffees in the three coffee groups. To use the Solver, complete the following steps:

1. Click the target cell—the one containing the formula that’s based on the variable cells you
want the Solver to determine. In our example, the target cell is G4.

2. Choose Solver To open the Solver Parameters dialog box:

Solver Parameters 5[
Set Ohjective: I!ﬁm @
Toi % Max  Min " walue OF: o

By Changing Yariable Cells:

Subject ko the Constrainks:

= add

Change |
Delete |

Reset All |
=l LoadSave |

Select & Solving Method: GRG Monlinear j Oplions

[ Make Unconstrained Yariables Mon-Megative

Solving Method

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

Help | Saolve I Close |

3. If the Set Target Cell text box doesn’t already contain the correct reference, select the text box
and then click cell G4 to insert $G$4 as the target cell.

4. Select the Max option following the Equal To label, because you want to find the maximum
value for the target cell.

5.  Click the button at the right end of the By Changing Cells text box to collapse the dialog box.
Select each of the variable cells. If the cells adjoin one another, simply select the group by
dragging across the cells. If the cells are noncontiguous, as in our example, hold down the
[Ctrl] key and click each cell (this will place commas between the cell entries in the text box).
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6. In our example, select cells D5, D9, and D13 (the three blank cells reserved for the number of
cups of coffee that need to be sold in each category), which will place the following value in
the By Changing Cells text box: $D$5,$D$9,$D$13.

Solver Parameters 1[
Set Obijective: |$G$4 &
To: o+ Max  Min " Yalue OF o

By Changing Variable Cells:
[$085,$049, 50613 8

Subject ta the Constraints:

=] Add

Change |
Celete |

Reset Al |
;I Load/Save |
[ Make Unconstrained Yariables Mor-Negative

Select a Solving Method: @GR Nonlinear j Options |

Solving Method

Select the GRG Monlinear engine For Solver Problems that are smooth nonlinear, Select the LP Simples:
engine Far linear Solver Problems, and select the Evolutionary engine For Solver problems that are
nion-smoakh,

Help | Salve I Close |

7. If you click the [Solve] button, the Solver tries to guess at the variable cells in your forecasting
problem. The Solver creates the guess by looking at the cells referenced in the target cell
formula. Don’t rely on this guess, though—it’s often incorrect!

Constraints aren’t required in all Solver problems, but this problem has three. Click the [Add]
button to add the first constraint using the Add Constraint dialog box.

8. The first constraint is that you can sell only 500 cups of coffee in one week. To enter this
constraint, click cell G8 (the cell containing the total cups formula), select <= in the operator
drop-down list, and with the insertion point in the Constraint text box, click G11 or type
Max_cups, using the underline character to link the words (Max_cups is the name of cell G11
in our example). When you’re done, click the [Add] button in the Add Constraint dialog box
to enter the first constraint. You have the option of typing a value, clicking a cell, or entering a
cell reference or name in the Constraint text box. If you click a cell that has a defined name,
Excel will use that name when you add the constraint

Add Constraint x|

Cell Reference:; Zonskraink;

|$G$8 | |=:= ! |=$G$11| =

O Add Cancel |
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9. Define the second constraint—you can sell only 350 premium coffees in one week. With the
insertion point in the Cell Reference text box, click cell G7 (the cell containing the premium
cups formula), select <= in the operator drop-down list, and in the Constraint text box, type
Max_premium (the name of cell G12) or click cell G12. When you’re finished, click the Add
button to enter the second constraint.

Add Constraint x|

Cell RFeference: Caonstraint:

|$G$? | |=:= | |=$G$12 =

o, add Cancel |

10. Define the third constraint—you can sell only 125 caffe mochas in one week. Click cell D13
(the variable cell containing the number of mocha cups), select <= in the operator drop-down
list, and in the Constraint text box, type Max_mocha (the name of cell G13) or click cell G13.

Add Constraint x|

Cell RFeference: Caonstraint:

|$D$13 | |=:= | |=$G$13 =

o, add Cancel |

11. Click the [OK] button in the Add Constraint dialog box to display all three constraints in the
Solver Parameters dialog box.

Solyer Parameters 1[
Set Objective: I!ﬁﬂ 5
Ta: * Max " Min " Yalue OF o

By Changing Yariable Cells:
[ 5045, 049, 50313 =

Subject ta the Constraints:

40413 <= Max_mocha “
$547 <= Max_premium _I e

$G$8 <= Max_cups
Change |
Delete |

Reset All |
LI Load/Save |
[~ Make Unconstrained Yariables Mon-Megative

Select a Solving Method: &R Nonlinear j Options |

Solving Method

Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear, Select the LP Sinplex
engine faor linear Solver Problems, and select the Evolutionary engine For Solver problems that are
nion-smoath,

Help | Salve I Close
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12. To modify one of the constraints that appears in the Solver Parameters dialog box, select the
constraint and click the [Change] button. To customize the iteration and calculation parameters
in the Solver utility, click the [Options] button and make your adjustments.

13. Your forecasting problem is ready to go, so click the [Solve] button to calculate the result.
After a brief pause the Solver will display the Solver Results dialog box describing how the
optimization analysis went. If the Solver runs into a problem, you’ll see an error message, and
you can click the [Help] button to learn more about the difficulty.

Solver Results

X

Solver found a solution. All Constraints and optimality

conditions are satisfied.

Reports

keep Solver Solution |

O Restore Criginal Yalues

O return to Solver Parameters Dialog

Ansviar
Sensitivity
Limits

O cutline Reports

oF Cancel

Save Scenario...

Solver found a solution. All Constraints and optimality conditions are

satisfied,

Whenthe GRG engine is used, Solver has found at least a local optimal
solution. When Simplex LP is used, this means Solver has found a global

optimal solution.

14. To display the new solution in your worksheet, select the Keep Solver Solution option in the
Solver Results dialog box and then click the [OK] button. The Solver will place an optimum
value in the target cell and will fill the variable cells with the solutions that best match the
constraints you specified.
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| 4] Price per regular cofies

£ Solwar.xls

Coffee Sales Solver

Cups | nead to sall
Subiotal

Price per prermsum latle:
Cups | nead to sall:

Subiotal

Price per premium mocha:
Cups | nead to sall:

Subiotal

u e v whSoker

£ 128
150
£ 18750

§ 200
s
. % 45000

§ 225
125
© & X125

s

Tatal Revenve 1)

Regular cups 150
Premium cups 310
Total cups S0
Conalraints
Max cups 500
s premium 350
Iax mocha 125

L

*

® Maximum revenue
@ Three variables
that represent the mix
of drink quantities for
maximum return,
given the constraints
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8.4 Editing your Solver forecast

Perhaps the best feature of a Solver forecast is that you can easily edit it to evaluate new goals and
contingencies. For example, if you decide that you want to earn exactly $700 per week from coffee
drinks, you can use the Solver to tell you what the optimum combination of drinks would be.
Setting a target value in the Solver is a little like using the Goal Seek command to determine a value
for an unknown variable, although with Solver you can use more than one variable.

To edit the Solver forecast you created in the previous exercise to find the variables needed to reach

a specific goal, follow these steps:

1.  Activate the worksheet in which you previously used the Solver. In the variable cells, leave the
values that were generated by the Solver in the previous exercise (hamely, 150 in D5, 225 in

D9, and 125 in D13).

2. Choose Tools =» Solver. The Solver Parameters dialog box will appear, still displaying the
target, variables, and constraints from your last Solver problem. You’ll adjust these to compute

a new forecasting goal.

3. Select the Value Of option and type 700 in the text box to the right. The Value Of option sets
the target cell to a particular goal so that you can determine the variable mix you need to reach
your milestone (In this example, the variable cells represent the numbers of cups of different

x|

types of coffee).
Set Objective: |$G$4 @
Ta " Max " Min % yalue OF: 700

By Changing Yariable Cells:

| 045,409, 30413 ]
Subject ko the Constrainks:

$0413 <= Max_mocha ;I add
$G$7 <= Max_premium -

$G$5 <= Max_cups
Change |
Delete |

Reset All |
LI Load|Save |

Select a Solving Method: GRG Monlinear j Options

™ Make Unconstrained Yariables Non-Megative

Solving Method

Select the GRG Maonlinear engine For Salver Problems that are smooth nonlinear. Select the LP Simplex
enging For linear Solver Problems, and select the Evolutionary engine For Solver problems that are
non-smooth,

Help | Solve I Close
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4.  Click the [Solve] button to find a solution to your forecasting problem. When the Solver has
finished, click the [OK] button in the Solver Results dialog box.

HOSH& Y =1 Solver.xlsx - Microsoft Excel =& %

m Home Insert Page Layout Farmulas Data Review View & @ o /@ R

ens a ) ﬂ L|7 { _% == [E4 pata validation = % Group *  #Z Ty sowver
=H - & date % Ungroup - =

alysis ~ | £ subtotal

= .
z| sot | Fitter Y st

Sart & Filter Outline

G4 - Je | =D6+D10+D14 h

A B c D E F G H | J K L M N =
1
2 Coffee $ales  Solver
3
4 Price per regular coffee § 125
5 Cups | need to sell:
6
7
8

otal Rever X
= "
Subtotal: S+1Z5.00
Price per premium latte: 5 2.00 ‘otal cups
9 Cups | need to sell: 75
10 Subtotal: $¢7350.00 Constraints
11 Max cups 500

Masx premium 350
Max mocha

12 Price per premium mocha- § 2
13 Cups | need to sell:
14 Subtotal: $¢225.00

29 -
1 4 b v | original - FJ 14 !
Ready | IE =TS L} (+)

8.5 What if there is more than one Solution to the Problem?

In the previous example, the Solver determined that you could sell 100 mochas, 175 lattes, and 100
regular coffees to reach your sales goal of $700. But you can also reach the $700 mark using a
different product mix; for example, you could sell 94 regular coffees, 151 lattes, and 125 mochas to
reach $700 (Using this mix, your revenue would actually be $700.75). So, how did the Solver
decide what the optimum product mix would be? The Solver simply started with the current
numbers in the variable cells and adjusted them until it found an acceptable solution. This is why;, if
you use different starting values in the variable cells before you run the Solver, you can get different
results from a problem with multiple solutions.

8.6 What if Solver reaches its iteration limit without Finding a Solution?

The starting values in the variable cells can affect the solution: Solver might fail to find a solution
or it might time out before reaching a solution. Enter values in variable cells that fall close to what
you believe the final values will be. If Solver still reaches its iteration limit without arriving at a
solution, you can adjust the starting values and restart or click [Continue] to use the maximum
solution time. You can adjust both the maximum iterations and maximum time by using the
[Options] button in the Solver Parameters dialog box.

If you would like to use a particular product mix, you can take advantage of the way the Solver
reaches its results. Enter the values that you think might be acceptable in the variable cells before
you run the Solver, and Excel will use those as starting values when it computes the solution.
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9. Pivot Table

Imagine being faced with a pile of data that you need to organize and summarize in a hurry. And
what’s more, you have to present the information in a way that highlights specific aspects of the
data.

If this sounds familiar, the PivotTable report feature in Excel could be what you’re looking for.
PivotTable reports are interactive tables that make it possible for you to move information around,
so that you can see how it fits together. PivotTable reports help you to organize and compare data so
that you can see patterns, trends, and relationships. And it takes only seconds to pivot the rows and
columns of data from one view to another, like turning a kaleidoscope to see the different patterns

Source data Pivot Takle report

Sport Quarter Sales
Galf Qb3 1,500 |
Golf  Qkrd 42,000 Sum of Sales |Quarter | - |

Tennis  Qkr3 $a00 Spork * | Qb3 Qtr4  [@Erand Tokal
Tennis Qtr4  $1,500 [ [Golf $7,830 $2,000] 49,930
Tennis Qtr3 4,070 || |[Tennis £4,670 46,500 411,170
Tenmis Otrd  $5,000 || [Grand Total | 412,600 $3500{ 421,100

Golff  Qtrs  $6,430

Source values for cell FS

9.1 When to use a PivotTable report

Use a PivotTable report when you want to compare related totals, especially when you have a long
list of figures to summarize and you want to compare several facts about each figure. Use
PivotTable reports when you want Microsoft Excel to do the sorting, subtotaling, and totaling for
you. In the example below, you can easily see how the third-quarter golf sales in cell F5 stack up
against sales for another sport or quarter, or grand total sales. Because a PivotTable report is
interactive, you or other users can change the view of the data to see more details or calculate
different summaries.

I |
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9.2 Anatomy of a PivotTable Report

17
18
19

® Page field

@ Data field

® Column field

@ Item

® Row field

® Data area

@ Field List
Tool Bar

A~ B C D E F G
1 grade (1 ) l(Multiple ltems) _ v | | [pivotrable Field List v x
Dt ~
@Coum of studho Iethnic ( 3 ) 'I —~ Drag items to the PivotTable report
celald AA N L{4 Grand Total :
T‘FB=®;H 6 (V)42 88 = ik -
6 BB 85 83 148 B sname
7 BA 66 133 @) 199 £ studho
8 PR 24 40 54 (] Iname
9 AD 3 a8 11 _I fname
10 Grand Total 204 306 510 | grade
1; /\ H gender
=] ethnic
13 PivotTable @ v x E:englpmf
: v 3 oz o =
15 BvotTable - | ¥ U8 % °Z | ¢ & =] homelang
15 Elcpe ™

Add To | |[Row Area ~

A field from the source data that you assign to a page (or filter)
orientation in a PivotTable report. For example, grade is a page field.
You can use the Year field to display summarized data for only 2003,
only 2004, and so on

A field from the source data that contains values to be summarized.
For example, Count of studho is a data field.

For most types of source data you can choose how to summarize data
(for example, by sum, average, or count). A data field usually
summarizes numbers, but it can also summarize text. For example, you
can count the number of times a specific text entry (such as Yes or No)
appears in a field.

A field from the source data that you assign to a column orientation in
a PivotTable report. For example, ethnic is a column field.

A subcategory of a row, column, or page field. For example, the ethnic
field contains the following items: AA and L. The cela04 field contains
these items: FB, BB, BA, PR, AD

A field from the source data that you assign to a row orientation in a
PivotTable report. For example, cela04 is a row field.

The cells in a PivotTable report that contain counted data. For
example, the value in cell C5 counts the number of Latino students who
performed at the Far Below Basic level on the 2004 CST ELA (42)

List of all possible fields from the original data.

Provides quick access to editing and customizing your PivotTable.
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9.3 Create a PivotTable report
To create a PivotTable report, use the PivotTable and PivotChart Wizard as a guide to locate and
specify the source data you want to analyze and to create the report framework. You can then use
the PivotTable toolbar to arrange the data within that framework.
1. Open your original spreadsheet and remove any blank rows or columns. Make sure each
column has a heading, as it will be carried over to the Field List
Highlight your data range, select Insert tab, PivotTable group, PivotTable.
Select the radio button for New Worksheet in the Create PivotTable dialog, then press [OK].

Choose the data that vou want to analyze
{* Seleck a table or range
=5
" Wse an external data source
Choose Conneckion, . |
Conneckion name:
Choose where you wank the PivotTable report to be placed
o' pew Workshest
" Existing Worksheet
Location: E[ﬂ
oK I Cancel |
P

4. A new worksheet opens with a blank pivot table. You’ll see that the fields from our source
spreadsheet were carried over to the PivotTable Field List. Drag an item from the PivotTable
Field List down to the Row Labels quadrant. Whenever possible, lay out the PivotTable
report directly on the sheet so that you can view the data while you arrange the fields.

HOEH&EAY9- =l BGITAbIE To0k) PivatTablexls [Compatibility Mode] - Microseft Excel = P R
Home | Insert | Pagelayout  Formulas  Data  Review  View | Options  Design a@ =P =
ElE [ shapes ~ #e Line ~ hly Area - { A =ty o wordart -
el B T smartart ﬁﬂ aBrie v | Scatter - e J Q [ signature Line - | £2 symbol
Picture Clip Column o Tedt  Header )
At G Screenshot | v SBar+ L) Other Charts - | [& Box & Footer "8 Object
Tables Tustrations Charts Sparklines | Filter | Links Text Symbals
A3 - S| Sum of Turnover M
A B (o] D E F = 5 PivotTable Field List v X
1 Region lan - | Choose filds e preport: LT
2 @ Month
3 |Sum of Turnover Month - D ot
4 Product -|Sales |-|May June Grand Total [ Tumover
5 Banana David 22977 6805 29782 i egron
6 Stephan 10017 10017
7 Banana Total 22977 16822 39799
8 = Meat David 5575 5575 L
9 Stephan 17578 7711 25289 i
10 Meat Total 17578 13286 30864
11 Grand Total 40555 30108 70663 X fekie Db e P eioe
12 ¥ Report Filter #A column Labels
12 Region + | [ Month -
14
15 2 Row Labels 3 values
16 Product = | [ sumof Turne... =
17 L | sales -
18
19 ~| [] Defer Layout Update Update
4 4 b M| Sheet1 /Data ¥ M4l il |
Ready | |[E5|E 1603 (=) [} (+)
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9.4 Customize a PivotTable Report

You've now created a PivotTable report, but that's only the beginning. A PivotTable report is more
than just a static summary; you can use it to interactively explore the data's significance. Zero in on
the details or pull back for an overview. You decide the type of customizations you want. To
customize your PivotTable report, do one or more of the following:

9.4.1 Add or Remove Data

You can easily add or remove a field—including a row, column, or page field. To add a field, drag a
field from the PivotTable Field List window to the appropriate area on the PivotTable report. To
remove a field, drag a field outside the PivotTable report.

9.4.2 Quickly Rearrange the Layout

You can quickly "pivot" the report by moving a field or reordering the items within a field. To move
a field, drag the field to the appropriate area on the PivotTable report. To reorder items within a
field, drag an item to a new location in the field.

9.4.3 Rearrange the Order of Items in the Field
Right click on the item that you want to re-order, choose order from the drop menu and decide
where you want to move the item relative to the other items.

ELOESH&AQAF9- == BOTabIE o0k PivatTablexls [Compatibility Mode] - Microsoft Excel o P 2
m Home | Inset | Pagelayout  Formulas  Data  Review  View = Options  Design a@oP R
ElE L shapes - ﬂ P Line ~ hly Area - A j Al wordart ~ T
Bal me T2 smartart ﬁ @B Pie |- Scatter - =1 [ signature Line = | {2 Symbol
Picture  Clip Column o Text  Header
At @&sScreenshotv | . SmBar+ ) Other Charts » Box & Footer "8 Object
Tables llustrations Charts Sparklines | _Filter Links Text Symbols
A5 - Jfx | Banana he
A B C D E F [ PivotTable Field List v %
1 Region lan -] | Chosse fidds o et report: T
2 [¥ Month
P [ Product
3 Sumof Turnfaial -0 - & & 8 - % » 5 Dlsales
4 Product B 7 E&-A--%5% Y srand Total ¥ Turnover
[¥ Region
5 [Banana - L 29077 16822 39799
Ha copy
6 Meat 8| Fomat Cells.. 13286 30864
7 Grand Total| 5 e 30108 70663
8 sort
9 Filter
10 V| Subtotal "Product’
11 Expand/Collapse Drag fields between areas below:
12 %  Group.. " ReportFilter 3 Column Labels
13 & Ungroup.. Region + | | Month -
14 Move
15 ¥ Remoye “Product’
@y Field Settings... e il RowLabels 5 Values
16 Move “Banana” to End
FivotTable Options... Product ~ | | sumof Tumo... =
17 B Hide Field List
18
19 ~| [ Defer Layout Update
4 4 b W] Sheet1 Data %3 M
Ready | Move "Product” to Columns O O 160% () Y )

9.4.4 Use Page Fields to View a Subset of the Data

Each page contains a subset of the data that's summarized in the report.

To view a different page, click the arrow next to the page field item (grade on our report), and then
click an item in the list.

1154-1-A @ Peter Lo 2010 34



Introduction to Visual Basic and Visual C++

Lesson 1

9.4.5 Use Custom Calculations to Fine Tune Result
You may get a different perspective on the data by seeing the data as a percent of the items that you

are displaying.

1. Right-click on the data field, click Field Settings from pop-up menu

2. Inthe Pivot Table Field window, click on [Options] to reveal additional choices

3. In the Field Setting box, select the calculation you want. Try percent of total, or percent of
column as appropriate. You can set Show data as to Normal turns off custom calculation.

Field Settings

2l x|

Custam Mame: |Pr-:du-:t

Subtotals & Filkers | Layaut & Prink |

Subtotals

' Aukomatic
" Mome
* Custom

Select one or more functions:

Filter

¥ Include nesw items in manual filker

o]

Cancel |

9.4.6 Show the details you want

In a PivotTable report, you can drill down on the details or hide information for a big picture view.

9.4.6.1 Display the underlying source data for a specific data cell

Just double-click a cell to see its details.

A B C [#) Fle Edt Wew Inset Fomat Todks Dats Window Hep
; grade (Multiple ftems) | DERaE GRY tRA-F - & =-BH
arial - 10 = EEEE G B
3 |Count of studho |ethnic v| pi5 . 5 D L Hie €%, @3
4 [cela04 by L Y 8 z £
5 |FB 46 42 1 Iname fname grade gender ethnic englprof cela04
6 BB 65 83 2 1 Student "n.M AA - E PR
7 BA 56 133 3 2 Student n_ M AAE PR
4 3 Student n F AR E PR
g PR 24 \ 40 5 4 Student 1M AA_E PR
9 |AD 3 8 5 5 Student 1 aAE FR
10 | Grand Total 204 306 7 3 Studant 1 F AanE PR
1 8 7 Student n_F AhE PR
12 9 8 Student n_F AAE PR
13 10 9 Student 10 M AR E PR
o PivotTable = 1 10 Student © M AA E PR
" . =T G - 12 " Student 10 F AR E PR
15 BvotTable - 7 [l 5 02 ¢ & || 13 12 Studant W F  AA E PR
16 14 13 Student 10 F AAE PR
17 {15 14 Student w0 F AAE PR
16 15 Student 0 M AhE PR
18 17 15 Student 0 F aAE PR
19 18 17 Student 0 F AhE PR
-= 19 18 Student 1] M AR E FR
20 19 Student 09 M A” E PR
21 20 Student 09 M AAE PR
2 21 Student ©w _F AA_E PR
23 22 Student 09 ] A E PR
24 23 Student 039 F Al E PR
25 24 Student 09 F AAE PR
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9.4.6.2 Show or Hide Items in a Row or Column
Click the arrow in a field, and then select or clear the check boxes you want.

HOEEd8R_F9- e=lfl= PruotTable Tools PivotTablels [Compatibility Mode] - Microsaft Excel = EP 52
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Pict a Cal Slicer | Hyperlink | Text Head
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2 [# Month
[ Product
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4 Product -|May June Grand Total [@ Turnover
A [v] Region
Bl sotatoz 177 16822 39799
2l setztos !
ol 78 13286| 30864
More Sort Options... E
155 30108 70663
Value Filters » y
Search »p
fect 4 Drag fields between aress below:
----Meat " ReportFilter HH Column Labels
Region - Month -
{51 Row Labels I Values
Product A Sum of Turno... ~
|
19 v Defer Layout Update Update
W 4 » »| Sheetl /Data .~ ¥d 1N il [l
Ready | | O O 160% (=) () (+)

9.5 Pivot Chart Reports

A PivotChart report provides a graphical representation of the data in a PivotTable report. You can

change the layout and data displayed in a PivotChart report just as you can in a PivotTable report.

Al - PivotTable PivotTable Field List v x
PivotChart = E [ﬂ =z @E ! @ % Drag items ko the PivotTable report
Surn of Tu rnoverl =]
35000 - | Product
- [£] Sales
EI Turnover
30000 + [E| Region
25000 +
20000 Month «
[[addTa ] [cateqory axi [+] ®.June
o ategory Axis -
15000 @ May
10000
5000
0
Dravid Stephan David Stephan
Banana Meat
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9.5.1 Create a PivotChart Report

Select a cell in a range of cells, or put the insertion point inside of a Microsoft Office Excel
table. Make sure that the range of cells has column headings.

To create a PivotTable and PivotChart report, on the Insert tab, in the Tables group, click
PivotTable, and then click PivotChart. Excel displays the Create PivotTable with
PivotChart dialog box.

Specify a location by doing one of the following:

1.
2.
3.
4.

To place the PivotTable report in a new worksheet starting at cell Al, click New
Worksheet.

To place the PivotTable report in an existing worksheet, select Existing Worksheet, and
then specify the first cell in the range of cells where you want to position the PivotTable
report.

Click OK. Excel adds an empty PivotTable report to the specified location and displays the
PivotTable Field List so that you can add fields, create a layout, and customize the PivotTable

report.
IEII D=EH @ Q v - -2 |¥ 5.3 Create a PivotTable report.xis [Read-O.. PivotChart Tools | o B ER
Home Insert Page Layout Formulas Data Review View Design | lLayout Format Analyze @ e (=1

i 7 & &=
CEEe SEVES Switch Selﬂ MJ _ﬁﬂ_ﬂi ﬂui{l ; ‘ II II ‘ L ‘

Chart Type Template | Row/Column Data

il
L ‘ . ‘ 7 Mave Draft

Chart

Type Data Chart Layouts Chart Styles Location| Mode
| Chart1 - £ -
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g 15000 —
10 M
10000
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19 W ReportFilter T Legend Fields ...
gs Month -
22
23
24
25 1] Axis Fields (Ca... X Values
26 Product ! Sum of Turno... +
27
28
29 L4
30
21 l Defer Layout Update Updzte
W 4 F # | Sheetl Data . PivotTable Pivot Chart %3 M4 1] 2
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