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Introduction 
 
 
Outline 

Over the period of the course we will discuss various aspects of the Excel 
spreadsheet, covering most of the useful features so far as they affect the everyday 
preparation of models. 
 
Hopefully you will pick up a number of useful tips and some interesting techniques to 
aid you in your own endeavours. 

 
 

Methodology 
The time will be spent on demonstrating various techniques, interspersed with short 
hands-on exercises for certain of the more useful areas to reinforce the examples 
presented. 
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Installing the required Add-ins 
 
Two add-in programs will be required during the course 
 

1. Analysis Toolpak (containing functions such as EDATE and XNPV) 
2. Solver Add-in 

 
To install these two add-ins, proceed as follows: 

1. Click on the File tab or Office button (2007). Select "Excel Options"/Add-Ins 
2. Click GO 
3. Select Analysis Toolpak and Solver Add-in 

 
 
 

Getting the Developer tab on the ribbon 
 
Excel 2007 
Office button/Excel Options/Popular/Tick the “Show Developer tab in the ribbon” check box 
 
Excel 2010 
File/Options/Customise Ribbon/Main Tabs/ 
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Setting up the Quick Access Toolbar 
 
 
Different tools are found on different menu tabs 
The Quick Access Toolbar is a toolbar containing your most frequently used tools (icons),  or 
tools not used often (when one tends to forget where to find them e.g. the Scenario tool) 
allowing you to access those without selecting the relevant sheet tab first. 
 
It is accessed by right-clicking on any menu tab, and selecting “Customize Quick Access 
Toolbar…” 
 

 
 
This will bring up a dialogue box listing the tools on the left hand side which you can “add” to 
the Quick Access Toolbar represented by the list on the right hand side. 
Note the following: 

1. You can select from a category of commands (the list below shows the “All 
Commands” category 

2. The down and up arrows on the right-hand side of the dialogue boxes are used for 
repositioning the tools in your toolbar. 

3. Tools can be removed from the Quick Access Toolbar by right-clicking them 
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Exercise - Inserting some tools into the Quick Access Toolbar  
 
The tools shown below will be useful during the course. 
Right-click the Home menu tab, and insert these tools onto your Quick Access Toolbar if not 
already there: 
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Mouseless use of Excel – the modern trend? 
 
As more and more people use ipads, tablets, smartphones and other appliances that are not 
operated with a mouse, while standing, walking or sitting, the need for people to be able to 
operate without a mouse has grown.  Accordingly, while most of the lecture will be done with 
the use of a mouse, since most people are not familiar with mouse-less operation and slow 
the class down, we do include wide ranging instructions on mouse-less operation.  Naturally, 
we cannot cover all permutations, but we will provide a comprehensive introduction.  It goes 
without saying that mastering touch typing by attending a typing course will greatly enhance 
your speed of operation in this regard.  Initially you will be slower, but as you start 
memorising the command sequences, you will be much quicker at most things than you are 
with a mouse.  Accordingly, be patient and give yourself time to memorise the sequences – it 
is worth the effort. 
 
NOTE!!!!  It is important to note that Excel 2007 and 2010 are not entirely mouse-less, but a 
future version could be. 
 
This section will be divided into four sections, namely: 

• Use of the Function keys; 
• Use of the Control “Ctrl” Keys; 
• Use of the Alternative “Alt” Keys; 
• Use of other key combinations. 

Note!  Many similar shortcuts exist in other Microsoft products like Word, Power-point etc. 
 
USE OF THE FUNCTION KEYS 
The Function keys provide useful shortcuts. 

• F1 = Microsoft Excel Help menu; 
• F2 = Edit in active cell;  If your active cell moves down or sideways after enter, use the 

Excel Options / Advanced menu and deselect the “after pressing enter” box to stay in 
active cell after pressing enter.  This menu is found under the Colourful Office Ball 
(2007) or Green File Tab (2010) buttons at the top left of the Excel spreadsheet; 

• F3 = Drop down list of all the range names created in that file.  Very useful; 
• F4 = Scroll menu – press repeatedly to scroll between absolute $ options; 
• F5 = Go To menu – eg. hit F5 and type in cell reference or range name, enter and it 

will take you there.  Similarly, to get =C3+C5 in a cell, you can type = “F5” then “C3” 
then “Enter” then “+” then “F5” then “C5” then “Enter”; 

• F6 = Hitting the F6 key twice is equivalent to hitting the Alt key to access the menu 
commands; 

• F7 = Spell check of the entire sheet, or of a range if selected 
• F8 = View Macro’s for editing etc; 
• F9 = Recalculates your sheet formulae; 
• F10 = Same as striking your Alt key in shortcut instructions below; 
• F11 = Charting; 
• F12 = “Save as”. 
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USE OF THE CONTROL “CTRL” SHORTCUT KEYS 
At the end of this section, you will find a list of control key shortcuts that can be used.  
NOTE!!!! – When using Ctrl keys followed by a character, such as “Ctrl” + “C” to copy 
information, that character is deemed to be lower case by Excel.  In the event that you use a 
lower case letter of the alphabet for a Macro shortcut, the Macro will take precedence.  eg. 
When copying we type “Ctrl” + “c”.  However if you use lowercase “c” as a shortcut in a 
Macro, you will have lost the copy functionality.  Accordingly, we recommend that you use 
Capital letters for Macro Shortcuts to avoid this conflict. 
 
USE OF THE ALTERNATIVE “ALT” SHORTCUT KEYS 
When you hit Alt, the menu items and quick access icons are numbered consecutively and 
the main tabs are alphabetised as shown below.  Regrettably the quick access icons are 
partly obscured, but in time you will know your key combinations off by heart. 

 
 
NOTE!!!! – you do not need to continue holding your “Alt” key down, just strike it.   
 
By selecting one of the main tab letters, such as “H” for Home, the sheet prompts disappear 
and you will see a whole new set of prompts as shown on the next screen drop. 

 
 
Again you do not need to hold the alt key and there is no time restriction.  These options 
remain displayed until you press another key or pair of keys or “Esc”.  Pressing “Esc” 
repeatedly will take you back layer by layer. 
 
If you now press “B” for borders, you will see the following expanded options.   
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NOTE!!!! – It should be noted that not all submenus are mouse-less friendly. 
 
Remarkably there are other key combinations that are not prompted by the menus that work, 
however finding these is mostly a process of trial and error.  eg. The Insert prompt is “Alt” + 
“N”.  However, if we click  

• “Alt” + “I” + “C”, Excel “I”nserts a “C”olumn;   and  
• “Alt” + “I” + “R”, Excel “I”nserts a “R”ow;   
• For Delete, one can click on the row number or column letter and hit Ctrl-, or one is 

bound to the conventional “Alt” + “H” + “D” + “R” or “C”.   
Similarly “Alt” + “I” +”S” brings up the insert characters menu etc. 
 
 
USE OF OTHER KEY COMBINATIONS TO EFFECT SHORTCUTS 
There are many other tricks.   
E.g: Selecting the bottom right hand corner of a cell and holding “Shift” while you drag the cell 
right or down will insert row or column cells.  However, that shifts all cells to the right “right” or 
all cells below “down”.  New empty cell is indicated by the green cells below. 
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Below is an illustration of how to operate without a mouse when copying formulae.  You will 
learn to use Ctrl Enter to enter formulae into a number of cells at once.  Effectively you are 
copying the formula from the active cell into all the other cells.   
 

 
 
This table was made small, but assume you are talking of copying a formula down to row 19.  
Let us say you are in cell E4.  To copy the formula in this cell into the range E4:E19, the 
following steps apply: 

• Select cell E4 and type Ctrl c to copy 
• Hit “Left arrow” to move to D4; 
• Hit “End” then “Down arrow” to move to D19; 
• Hit “Right arrow” to move to E19 
• Holding the Shift key down, hit “End” then “Up arrow”, which takes you back to E4, 

selecting all the cells in this range; 
• Hit Ctrl v to paste the formula. 
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Uses of the Ctrl key 
 
    

 Ctrl a Select entire sheet 

 Ctrl a Display the function wizard after you type a function name in a formula 

Shift Ctrl a 
Insert the argument names and parentheses for a function after you type a function name in a 
formula 

 Ctrl b Bold 

 Ctrl c Copy 

 Ctrl d Fill down 

 Ctrl e  

 Ctrl f Find 

 Ctrl g Go to 

 Ctrl h Replace 

 Ctrl i Italics 

 Ctrl j  

 Ctrl k Hyperlink 

 Ctrl l  

 Ctrl m  

 Ctrl n New sheet 

 Ctrl o Open file 

 Ctrl p Print 

 Ctrl q  

 Ctrl r Fill right - Copy the formula from the cell on the left of the active cell 

 Ctrl s Save 

 Ctrl t  

 Ctrl u Underline 

 Ctrl v Paste 

 Ctrl w Window 

 Ctrl x Cut 

 Ctrl y  

 Ctrl z Undo 

 Ctrl Pg Dn Move to the next sheet 

 Ctrl Pg Up Move to the previous sheet 

 Ctrl Arrow Move to the end of the row (or column) in the direction of the arrow 

 Ctrl End Go to bottom right-hand corner of spreadsheet 

 Ctrl Home Go to cell A1 

 Ctrl / Selects array 

 Ctrl [ Drill down 

 Ctrl 1 Format cells 

 Ctrl 2 Bold 

 Ctrl 3 Italics 

 Ctrl 4 Underline 
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 Ctrl 5 Strike through 

 Ctrl 6  

 Ctrl 7 Show or hide the Standard toolbar 

 Ctrl 8  

 Ctrl 9 Hide rows 

Shift Ctrl ( Unhide rows 

 Ctrl 0 Hide columns 

Shift Ctrl ) Unhide columns 

 Ctrl - Delete the selection 

Shift Ctrl + Insert blank cells 

 Ctrl . Move clockwise to the next corner of the selection 

 Ctrl F3 Define a name 

 Ctrl F11 Insert an Excel 4 macro sheet 

 Ctrl Tab Move to next workbook 

Shift Ctrl Tab Move to previous workbook 

 Ctrl Enter Fill the selected range with the current entry 

 Ctrl Delete Delete text to the end of the line 

Shift Ctrl F3 Create names from row and column labels 

 Ctrl Alt F9 Calculate all sheets in the active workbook (F9 calculates all open workbooks) 

 Ctrl ; Display the date 

Shift Ctrl ; Display the time 

 Ctrl ~ Display the formulas in the worksheet 

 Ctrl " Copy the value from the cell above the active cell into the cell or the formula bar 

Shift Ctrl ~ General format 

Shift Ctrl ! Number format with 2 decimal places and thousands separator 

Shift Ctrl $ Currency format with 2 decimal places and negatives in brackets 

Shift Ctrl # Date format 

Shift Ctrl @ Time format with minutes and am/pm 

Shift Ctrl ^ Scientific notation with 2 decimal places 
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Some useful tips.. 
 
  A B C D E F G H I 

1 Type heading into C1. Select C1:I1. Click "Merge & Centre"  Actual 

2 To select a row : Shift / End  �  Jan 
Fe
b 

Ma
r 

Ap
r 

Ma
y 

Ju
n Average 

3 Type 1 into C3. Ctrl & drag C3 through to H3 1 2 3 4 5 6
=average(C3:H3
) 

4 Type 2 into C4, & 4 into D4. Select C4 & D4 and drag to H4  2 4 6 8 10 12 Double-click on 
5 Select C5:H5. Use "Fill Right" to copy to H5  =C3*C4 8 18 32 50 72right-hand corner 

6 Select C6:H7. Type in 5, hit Ctrl Enter  5 5 5 5 5 5
of I3 to copy 

down 
7   5 5 5 5 5 5 

8 Select C8:H8. Use Autosum to sum up  15 24 37 54 75
10
0 

9 Select C9:H9. Insert formula. Hit Ctrl Enter  =C3+C4 6 9 12 15 18 
1
0 Insert 6.0 into cell B10 

6.
0       

1
1 

Select cells C11:H11. Enter formula =C9*B10. Hit F4 once to fix the reference to 
B10 ($B$10), twice to fix just the row ref. (B$10), three times to fix the column ref. 
($B10).  

=C9*B10[F4] 36 54 72 90 10
8 

1
2 Select C12:H12. Use Autosum to sum up  

=SUM(C3:C1
1) 36 54 72 90

10
8 

1
3  

0.
9       

1
4 To copy a format (e.g. the underlinings from H12 to I12): Select a cell with the desired format (H12), click the yellow paint brush 
1
5  then click I12. To retain the paint brush, click it twice, & esc when done.      
1
6 

To name a sheet: Double-click the sheet tab, and type in the desired name (say 
“Actual”)         

1
7 To create a copy of the sheet: Ctrl drag the sheet tab to the right. (Do this twice to create a "Budget" and a "Variance" sheet) 
1
8          
1
9 Insert 0.9 into cell B13 of the "Actual" sheet. Copy this onto the clipboard.      
2
0 On the "Budget" sheet, using Edit/Goto/Special/Constant/Numbers, select all the input cells. Select Edit/Paste Special/Multiply 
2
1 On the "Variance" sheet, select all the data cells, and, using the point method, subtract C3 in the "Budget" sheet from C3 in 
2
2  the "Actual" sheet. Hit Ctrl Enter.         
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Centralising headings and merging cells 
1. Type the heading into 1 cell (say C1) 
3. Select the range over which the heading must be centralized (including the cell 

containing the heading) 
4. Click the “Merge & Centre” icon (found on the Home tab in 2007) 

 
Centralising headings and NOT merging cells 

1. Type the heading into 1 cell (say C1) 
2. Select the range over which the heading must be centralized (including the cell 

containing the heading) 
3. Select Home/Format/Format cells/Alignment/Center across selection 

 
To select a row of cells spanning one or more screens: 

1.Click the first cell in the row 
2.Hold down the Shift key, and press End then ��(or double-click the right-hand side 
of the cursor box) 

 
To select a block of cells: 

1.Click the first cell in the block 
2.Hold down the Shift key, and click the last cell in the block 

 
To select a block of cells where the location of the last column and row is not known: 

1.Click the first cell in the block 
2.Hold down the Shift key, and press End then � then End then � 

 
If you've selected cells with the mouse, but didn't go far enough (or went too far): 

Let go the mouse, hold down the Shift key, and use the arrow keys to move in the 
direction you want. 

 
To select columns, rows, or cells not lying next to each other: 

Keeping the Ctrl key down click the column letters (or row nos., or cells) required 
 

Inserting numbers escalating by 1 
1. Insert the first number (say a 1 in cell C3) 
2. Ctrl drag it to the right 

 
Inserting numbers escalating by more than 1 

3. Insert the first number (say a 2 in cell C4) 
4. Insert the second number (say a 4 in cell D4) 
5. Select both the cells, and drag them to the right 

 
Copying cells using “fill right”: 
Select the cells you wish to copy, AND the area into which you would like to copy them 
And click the relevant “copy” icon (now on your Quick Access Toolbar ) shown below.  

 
(Or press Ctrl R)
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Copying cells (contd) 
If the cells to be copied to do not lie adjacent to the cells being copied: 

1.Select the block you wish to copy 
2.Point the mouse at the edge of the selected block 
3.Keeping the Ctrl key and the mouse button depressed (a small + sign appears), drag 
the selected range to the desired cell elsewhere on the spreadsheet. 

 
Inserting values or formulas into a number of cells at once. 

1.Select the cells into which you wish the values or formulas to be placed 
2.Type in the value or formula 
3.Hit Ctrl Enter 

 
Inserting a comment into a cell 

 A comment can be attached to a cell by right-clicking on the cell and selecting the 
Insert|Comment command 

 
Making a cell address absolute (fixing the reference to that cell) 

When typing in the address of a cell (or pointing to the cell if the point method is being 
used to set up a formula), hit the F4 key. 
Hitting the F4 key once will fix both the column and row address e.g. $B$10 
Hitting the F4 key a second time will fix just the row address e.g. B$10 
Hitting the F4 key a third time will fix just the column address e.g. $B10 
Hitting the F4 key a fourth time will remove the $ e.g. B10 

 
To copy a format (e.g. the underlinings from H12 to I12)    

1. Select a cell with the desired format (e.g. H12) 
2. Click the yellow paintbrush (found on the Home tab in 2007, or now on your Quick 

Access Toolbar), then click the cell to which you wish to apply the format (say I12). 
The paintbrush disappears. 

3. To retain the paintbrush for further formatting, click it twice instead of once. Hit Esc 
to exit the paintbrush. 

 
Making an exact copy of a sheet 

1. Point to the name tab of the sheet you wish to copy with your mouse. 
2. Keep the Ctrl key down 
3. Drag the tab to the right or left 
4. Rename the sheet (say “Budget”) 
5. Do this for as many sheets as are required 

 
Selecting cells containing input: 

1. In Excel 2007: Home/ Find & Select/ Go to Special/Constant/Numbers 
2. (In Excel 2003: Select the commands Edit/Goto/Special/Constant/Numbers) 
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Multiplying selected cells with a constant value 
1. Insert the constant value into a cell (Say 0.9 into cell B13) 
2. Copy this cell onto the clipboard 
3. Using the commands, Home/ Find & Select/Go to Special, (2003 - 

Edit/Goto/Special) select the cells you wish to multiply by this copied constant (say 
all the input cells) 

4. Select the commands:  Home/Paste/Paste Special/Multiply. 
  
Deducting one sheet from another (e.g. to create a “Variance” sheet 

1. Make an exact copy of a sheet (say the “Budget” sheet) and rename it (Say 
“Variance”) 

2. Select the commands: Home/ Find & Select/Go to Special/Constant/Numbers 
Insert the formula deducting the first selected cell in Budget sheet from the same 
cell in the Actual sheet 

3. Press Ctrl Enter, to enter the formula into all the selected cells 
 
Moving to a sheet  when there are a large number of sheets 

1.Point to the sheet arrows at the bottom left-hand corner of the screen 
2.Click the right mouse button 
3. Select the required sheet 

 
Moving formulas without corrupting them, or correcting incorrect formulas without 
losing them 

Turn the formulas into labels by inserting an ' before the formula, or removing the = 
sign 

 
Viewing the formulas in the worksheet 
 Press Ctrl ` (the back apostrophe) 

Press Ctrl ` again to return to the normal view. 
 

Repeating the last activity 
(for example Home/Cells/Delete/Delete Sheet Rows) . (Or right click the row(s) to be 
deleted and select “Delete”) 
Select another row and hit the F4 key to repeat these commands and delete this row 

 
Creating your own shortcuts 

Click on the Office button, Click on the Excel options button, select Proofing, Click on 
the Autocorrect Options button.  (2003 - Tools|AutoCorrect) 
Type your shortcut in the Replace box, and the word your shortcut refers to in the With 
box. 
 

Creating your own “custom” lists 
A custom list is a list that can be created by entering the first list item into a cell and dragging 
it to other consecutive cells (like entering Jan, and dragging it across to Feb, Mar, etc.) 

Click on the Office button. Select "Excel Options"/Popular/Top Options../Edit Custom 
Lists.  (2003 - Tools|Options|Custom lists) 
In the List Entries box, type your list of items, hitting Enter after each item 
 

 
Opening more than one file at a time 
 When opening files, hold down the Ctrl key and click on the files required 
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Setting column widths 

1. Select the desired columns by dragging the mouse over the column letters 
2. Select any one of the selected column borders, and drag it to the desired width 

 
Automatically setting column widths 

1. Select the desired columns by dragging the mouse over the column letters 
2. Select any one of the selected column borders, and double-click it. 

 
Viewing two sheets on your screen at the same time 

1. Select the commands  View/Window/New Window. 
2. Select the commands View/Window/Arrange, and click the “windows of active 

workbook” check box 
3. Select the sheet you want to see in each window by clicking on its name tag 

 
Entering the date and time 

1. To enter the date into a cell:  Press Ctrl; 
2. To enter the time into a cell: Press Shift Ctrl; 

 
Drilling down to the first cell in a formula 

Select the cell with the formula and press Ctrl [ 
.. and drilling back again 

Press F5 followed by <enter>,  or Press Ctrl G followed by <enter> 
 
Ensuring that, when copying, you do not run past the last column of the spreadsheet 

Hide all the columns after the last column of your spreadsheet. 
Do this by clicking on the first column header that you wish to hide, hold down your 
Shift  key, then press the End key followed by the right arrow. Then right-click your 
mouse and select “Hide”. 
To “Unhide” all the hidden columns: Click on the “Select all” button (top left-hand 
corner of your worksheet) and select the commands Home/Edit/Format/Hide & 
Unhide/Unhide columns. 

 
Transposing rows to columns & vice-versa (e.g. a column to a row) 

1. Select all the cells in the column you wish to transpose. Copy 
2. Select the same no. of cells in the required row 
3. Select the commands:  Home/Paste/Paste Special/Transpose.  Or right-click 

the mouse and select  Paste Special/Transpose. (2003 - Edit/Paste 
Special/Transpose) 

 
Saving large files 

1. Excel 2007 allows one to save your file as an Excel Binary Workbook. This 
gives the file the affix .xlsb, and reduces the size significantly. This is useful for 
emailing files to others. 

2. Opening such a file is done in the normal way. 
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Protecting data in spreadsheets 
 

Identifying the data to be protected 
 
All cells in a spreadsheet are, by default, protected. But the protection is only effective if the 
protective "fence" for the whole spreadsheet is "switched on". 
If one wishes to leave certain cells (normally input cells) unprotected, it is necessary to 
unprotect them before activating the switch. 
 
Generally, once a model is built (and particularly if the model has been built for someone else 
to use), all cells containing formulas are left protected so that they cannot inadvertently be 
overwritten or changed. 
In Excel this is done in reverse - first all the input cells are unprotected (or "unlocked"), then 
the entire spreadsheet, or file, is protected with a password.  
 
 
 
Excel allows for the selection of cells containing input, differentiating, if required, between text 
cells and number cells. This is a very useful feature. 
 

Selecting cells containing input: 
1.Select the commands Home/ Find & Select//Constants /Numbers) 
3.Whilst all the "constant number " cells are selected, select the commands 
Home/ Cells/Format/Format Cells/Protection, and "unclick" the "Locked" 
checkbox. 
 
While you're about it, change the text colour by clicking on the Font tab and 
selecting the colour from the "colour" box. This will help you to identify the input 
cells later. 

 
Protecting the sheet with a password: 

1.Select the commands Home/Format/Protect Sheet  (or Review/Protect Sheet)  
2. Enter the password and click OK. Remember - passwords are case-sensitive 

 
Protecting the workbook: 

Exercising this option prevents changes to the workbook structure – sheets will 
not be able to be added, deleted, or moved.  
Review/Protect Workbook 
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Hiding formulas 

 
Formulas can be hidden from view as long as the spreadsheet is protected. 
 
To do this:  

Before protecting the sheet, select the desired formula cells, and activate the 
command Home/ Cells/Format/Format Cells/Protection/Hidden  
Then protect the spreadsheet via the commands: Review/Protect Sheet  
 

 
Protecting files 

 
Excel files can be password protected: 
When the file is open,  

1. Select the Office button (Excel 2007) or the File command (Excel 2010)  
2. Select  “Save as”, and when the dialog box is open, 
3. Click the Tools drop arrow (this you will find next to the Save button at the 

bottom of the dialog box) 
4. Select General Options 
5. Enter the password into the dialog box. Select OK. The dialog box closes. 
6. Click the Save button 
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Naming cells, ranges & formulas 
Single cells, or blocks of cells can be named: 

1. Manually, with the command Formulas/Defined Names/Define Name.  (2003 - 
Insert/Names/Define) or by clicking in the Name box and typing in the name, or 

2. Automatically, with the commands Formulas/Defined Names/Create from 
Selection (2003 - Insert/Names/Create), and directing Excel to use the column 
headings and/or row titles to name the columns and/or rows of data. 

Formulas can be named by using the commands Formulas/Defined Names/Define 
Name (2003 - Insert/Names/Define), and typing the formula into the “Refers to” section 
of the dialogue box. This can be tricky! (See “Naming formulas” later) 
Consider the following spreadsheet: 
Names.xls 
  A B C D E F G 
1  Actual  
2  Year1 Year2 Year3 Year4 Year5 Average 
3 Sales 10000 11000 12100 13310 14641 12210 
4 Cost of sales 6000 6600 7260 7986 8784 7326 
5 Gross profit 4000 4400 4840 5324 5857 4884 
6 Variable exps 1000 1100 1210 1331 1464 1221 
7 Fixed exps 1200 1320 1452 1597 1756 1465 
8 Net profit 1800 1980 2178 2396 2637 2198 

9        
10 Sales for year 3 12100 =(Sales Year3)     
11 Sales for years 3 to 5 40051 =SUM((Sales Year3:Year5))   
Naming a range manually: 
Let’s say we wish to name cells G3:G8 “Average”: 

1. Select cells G3:G8 
2. Select the commands Formulas/Defined Names/Define Name. (2003 - 

Insert/Name/Define). Type the desired name into the “Names in workbook” box  
OR 

1. Select cells G3:G8 
2. Type the name into the name box (above the A of column A) 

 
Naming ranges automatically: 
Let’s say we wish to name the columns of data Year1, Year2, etc. (i.e. the descriptions 
used for the column headings) and the rows Sales, Cost_of_sales, Gross_profit, etc. 
(i.e. the descriptions used for the rows): 

1. Select cells A2:G8 (i.e. all the data, including the row titles and column 
headings) 

2. Select the commands Formulas/Defined Names/Create from Selection (2003 - 
Insert/Name/Create). This dialogue box appears: 

 
 
 
 
 
 

 
 
 

3. Ensure  “Top row” and “Left column” are checked. Click  OK 
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Naming cells, ranges & formulas (contd) 
 

Sometimes it is useful to create temporary headings purely for the purpose of naming 
the columns of data and, once the data has been named, deleting the temporary 
headings. 
 
Let’s say, in the spreadsheet below, we wish to name the columns of data 
“Year1budget”, “Year2budget”, etc. 
 
Names.xls 

  A B C D E F G 
1  Budget  
2  Year1 Year2 Year3 Year4 Year5 Average 
3 Sales 9000 9900 10890 11979 13176 10989 
4 Cost of sales 5400 5940 6534 7187 7905 6593 
5 Gross profit 3600 3960 4356 4792 5271 4395 
6 Variable exps 900 990 1089 1198 1317 1098 
7 Fixed exps 1080 1188 1306 1437 1580 1318 

8 Net profit 1620 1782 1961 2157 2374 1978 

9        
 
1. Insert a row below row 2, and type in the formulas shown below 
 

  A B C D E F G 
1  Budget  
2  Year1 Year2 Year3 Year4 Year5 Average 
3  =B2&”budget” =C2&”budget” =D2&”budget” =E2&”budget” =F2&”budget” =G2&”budget” 
4 Sales 9000 9900 10890 11979 13176 10989 
5 Cost of sales 5400 5940 6534 7187 7905 6593 
6 Gross profit 3600 3960 4356 4792 5271 4395 
7 Variable exps 900 990 1089 1198 1317 1098 
8 Fixed exps 1080 1188 1306 1437 1580 1318 

9 Net profit 1620 1782 1961 2157 2374 1978 

        
 
2. Select cells B3:G9 
3. Select the commands Insert/Name/Create, and tick “Top row”, then “OK” 
 
 
 
 
 
 
 
 
4. Delete row 3, the temporary headings row. 
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Naming cells, ranges & formulas (contd) 
 

Using named ranges 
 

1. Named ranges can be used for moving around the workbook quickly, merely by 
selecting the desired name from the drop-down list in the name box. 

2. They can be used in formulas, e.g. in a Vlookup formula, or any formula that 
requires a range as one of its arguments. E.g. =VLOOKUP(a13,Rates,2,). (The 
name “Rates” would have been given to a table of rates). Note that when 
creating a formula such as the foregoing VLOOKUP formula, one could type 
=VLOOKUP(a13,[then hit the F3 key to bring up a list of range names, select 
the desired name, and choose “paste”],2,) 

3. They can be used to create views, by first selecting the range by its name 
(using the drop-down list in the name box) and then creating a custom view 
(such as “Total sales”) 

4. They can be used to select a range for printing 
5. They can be used in formulas using a space as an operator (called an 

Intersection Operator), for example, in the spreadsheet above, we could extract 
year 3’s Sales figure by typing the following formula into the desired cell (say 
cell B10): 

=(Sales Year3) 
or getting the sum of the sales from Year3 to Year5 by typing in the following 
formula (say in cell B11): 

=SUM(Sales Year3:Year5) 
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Naming cells, ranges & formulas (contd) 
 
Naming formulas 
 
Formulas can be created and named in the Formulas/Defined Names/Define Name dialogue 
box. (2003 - Insert/Name/Define)  
Thus if you wish to create a formula, entitled “Last5columns”, that will always sum the 
previous 5 columns, proceed as follows: 
 

1. On a blank spreadsheet, place your cursor at least 6 columns in from the left, e.g. cell 
F1 (in creating named formulas the position of the cursor on the spreadsheet is 
important) 

2. Select the commands  Formulas/Defined Names/Define Name  
3. Type in the name for the formula, and the formula itself as shown below (note carefully 

the syntax: =SUM(!A1:E1)). Note that the formula is created with reference to row 1 
(!A1:E1) because the cursor is in row 1. Should your cursor be in, say, row 13, the 
formula must refer to row 13 (!A13:E13) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note that the sheet names are not used in the formula – just the delimiting 
exclamation mark (!). This is done to make the formula relative. 
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Expanding range names 
 
Often it is desirable to have range names for a table of data that expand to include any new 
rows that might be added to the bottom of the table. 
 
This can be achieved by using the OFFSET function to select and name the range, in 
conjunction with a DCOUNTA function that counts how many rows exist in the expanded 
table by counting the number of rows in the first column of the table that contain data. 
 
In the following example: 
Names.xslx 

 
 
Cell A1 has been named  “TopLeft”, and cell H1 has been named ”Counter”. This “Counter 
cell contains the formula =COUNTA(A1:A24) on the assumption that the table will never have 
more than 24 rows in it, and is counting the number of rows containing data [in column 1]. 
The last argument in the OFFSET function is the “width” argument and is stipulating that the 
range being named must be 4 columns wide. 
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Creating your own formats 
 
Formatting changes the way your spreadsheet is displayed. The formatting options fall under 
the commands:  Home/Cells/Format/Format cells. (2003 – Format/Cells): 
 
NUMBER  -  this option is used to change the way numbers are displayed. A few examples: 
  0  no decimal places 
  0.00  2 decimal places 
  0.00%  a percentage with 2 decimal places 
  #,##0  thousands must be separated by a comma, if there are thousands 
  (note:  the 0's force zero's to be displayed the #'s do not) 
 
You can create your own number formats to suit your needs     
 
To create a format that displays a percentage with 3 decimal places ... 
1.  Choose the Format Number commands 
2.  Select the “Custom” category 
3.  Select the format that most closely resembles your needs – 0.00 
4.  Move into the “Type” box above the list of formats 
5.  Edit the format to 0.000% 
6.  Choose OK 
 
You can include text in a format by putting it in double quotation marks ( " " ).    
 e.g...... the format   0” days”  would show the number 30 as 30 days. 
 
Another example: “Year “0. This will display a number (say 5) as Year 5. 
 
A useful format to create is one to reduce the display of millions to thousands, e.g. to display 
2000000 as 2000. This is the format  #, 
To display millions as thousands, with a comma separating the thousands:  #,###, 
To change the display of 2000000 to 2, the format would be #,, 
 
If your regional settings in the Control Panel have been set to use 
commas as decimals, replace the commas you see above with a space 
 
Note that the format created is only available for the current spreadsheet. 
 
 
Other formats that could be useful are the text formats “dddd” (for day). “mmmm” (for month) 
and “yyyy” for years. (Note the use of 4 of each letter). 
Thus, for example, if you entered the formula:  =TEXT(TODAY(),”dddd”) you will get today’s 
day in text on your spreadsheet, e.g. Monday. 
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Creating conditional formats in Excel 2007 

 
Conditional formatting works a little differently in Excel 2007, and quite a few enhancements 
have been made. 
 
The Conditional formatting command sequence is: Home/Styles/Conditional formatting 
This will bring up the following dialogue box 
 

 
 
And selecting the first item on the menu will expand the dialogue box to 
 

 
Note: Generally I find it easier to go straight to selecting “New Rule…” 
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Creating conditional formats in Excel 2007 (contd) 
 
And again selecting the first item “Greater than…” will bring up the dialogue box  
 

 
 
allowing you to format the cell according to its contents. 
 
 
To format a cell according to a formula (see the bottom of page 16 for the Excel 2003 
equivalent), one would select the “More rules…”.  option on the previous page. The following 
dialogue box will appear 
 

 
 
Note: Generally I find it easier to go straight to the2nd row down: “Format 
only cells that contain” 
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Creating conditional formats in Excel 2007 (contd) 
 
Thus in Excel 2007, a desired format can be applied to cells if: 
 

1. A cell meets certain specified criteria (e.g. is greater than, less than, equal to, falls 
between certain values, contains a string of text, occurs between two dates) 

2. Values in a range are duplicated (or are unique) 
3. Values fall within the top x number of values or the bottom x number of values, or are 

above, or below, the average. 
4. Cells can be highlighted according to their values (called data bars). e.g. A range of 

cells containing values from 1 to 10 could be highlighted as follows: 
 

 
5. Or can be flagged with icons depending on where their values fall, e.g. 

 

 
 

6. Duplicate cells exist in a range 
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Exercises - Conditional formatting 

 
Conditional exercise 1 
Every month it is necessary to compare actual results with budget, and to comment on those 
figures that differ from the budget by 10% either way. 
 
In order to make this task a bit easier, you decide to apply some conditional formatting to the 
“actual” column of data, viz. 
1. If the actual value exceeds the budget by 10% or more, the actual figures should become 

red in colour. 
2. If the actual value is less than the budget figure by 10% or more, the actual figures should 

become blue in colour. 
 
You are required to: 
1. Open the file called “Conditional” 
2. Create the conditional formats described above in the “Actual” column 
3. Enter the “actual” data as shown below 
 

Description Budget Actual 
Accommodation  1655 
Advertising  8100 
Audit fees  11316 
Bank charges  4906 
Commissions  8319 
Delivery exps  1400 
Fines  1848 
Freight  8968 
General exps  4044 
Salaries  6397 
Travel  7177 
Wages  6148 

 
 
 
 
Conditional exercise 2 
You have file of monthly  forecast  figures (12 months and a total), and every month, as the 
months go by, you update the relevant column with Actual figures (thereby getting a rolling 
12-month forecast), and change the heading of the column from “Forecast” to “Actual” 
You are required to: 

1. Open the file called “Conditional formatting – rolling forecast” 
2. Select  all the data (including the “Forecast” headings) 
3. Apply a conditional format to these columns such that, if you change the heading of 

any column from “Forecast” to “Actual”, that column becomes shaded in grey.  
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Validating data & producing drop-down lists 
 
The Validation command, found under the Data/Data Tools/Data Validation command (2003 
– Data/Validation) on the Data menu, can be used to  
1. Prevent invalid data being entered into the spreadsheet. 
2. Or, if data has already been entered into the spreadsheet, it can be used along with the 

“Circle Invalid Data” tool to circle the invalid data. 
3. Present the user with a drop-down box containing a list of input choices for the current cell  
 
Validation can be performed on data in a cell according to the validation criteria shown in the 
box below. 
One can also select the message that should be displayed if invalid data is entered, along 
with the “error alert” symbol that should be displayed. 

To prevent invalid data being entered into the spreadsheet: 
1. Select the relevant cells on the spreadsheet 
2. Select the commands: Data/Data Tools/Data Validation. (2003 - Data|Validation) 
3. Select the desired validation criteria 
 
To present the user with a drop-down box containing a list of input choices for the 
current cell: 
1. In a column on the spreadsheet list the choices for the input cells concerned 
2. Select the cells on the spreadsheet for which this list of choices is applicable 
3. Select the commands: Data/Data Tools/Data Validation (2003 - Data|Validation) In the 

“Allow” box (see picture above), select “List” 
4. In the “Source” box now presented, enter the column of choices, either in the form of cell 

addresses or a range name (if you named the column of choices). Note that the range or 
name should be preceded by an = 
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Drilling down 
 
“Drilling down” is the process of clicking on a cell, and making the cursor move to a cell that 
makes up all or part of the one being “drilled”. There are three ways of doing this:  

1. Selecting the cell and pressing Ctrl [ 
2. Double-clicking on the cell 
3. Using a hyperlink 

 
To be able to drill down by double-clicking, the “Allow editing directly in cells” check box must 
not be ticked. (This is found by clicking the Office button, selecting Excel Options, then 
Advanced, then taking the tick out of “Allow editing directly in cells” (2003 - 
Tools|Options|Edit) 
 
Thus if the formula in cell A1 of the first sheet is =Sheet2!D5, double-clicking on cell A1 in the 
first sheet (or pressing Ctrl [ ) will “jump” the cursor to D5 in Sheet2. Pressing Ctrl G <enter> 
will take you back again. 
 
This can be useful for tracing the precedents of a formula, and can also be useful in creating 
menus. 
 
For example: 
Let us say that we have a file called Drill down.xls containing 3 sheets. 
Sheet 1 is an Index sheet 
Sheet 2 contains the Income Statement and Balance Sheet, and 
Sheet 3 contains a Funds Flow Statement 
On the Index sheet we wish to list our three financial statements. Clicking on the relevant 
financial statement description will take us to that area on the spreadsheet: 
 
            Drill down.xls 

 C 
1 Index 
2  
3 Income Statement 
4 Balance Sheet 
5 Funds Flow 

 
Steps to take: 
1. Open the Drill down.xls file. 
2. In cell C3, type the formula =Financials!A1 (or use the point method) 
3. In cell C4, type the formula =Financials!A30 (This is where the Balance Sheet resides) 
4. In cell C5, type the formula ='Funds flow'!A1 (This is where the Funds Flow statement 

resides) 
5. Now by pressing Ctrl [ in any of the three cells will drill you down to the relevant statement  
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Hyperlinks 
Hyperlinks can be inserted into a spreadsheet linking a cell with a cell in another sheet or 
another file. 
 
1. Give the cell you wish to link to (in the file you wish to link to) a range name, e.g. 

Income_Statement 
2. Select the cell you wish to link from (cell C3 in our example) 
3. Select the commands “Insert/Link/Hyperlink”. (2003 – Insert/Hyperlink) The dialogue box 

below appears. 
4. Click on “Place in This Document” (see the left hand side of the dialogue box), and select 

the desired “Defined name” (the cell’s range name) 
5. Click “OK” 
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Importing text files into Excel 
 
“External” (i.e. non-Excel) data can be “imported” into an Excel spreadsheet, and then re-
arranged using formulas into various monthly reports. 
 
These external files normally take the form of Text, or ASCII files. 
 
Text files normally take one of two formats, they have: 

1.Fields of fixed lengths 
2.Fields delimited by some character 
 

With Excel, the user need only to indicate what type of ASCII file the one to be downloaded 
is, and the data can be automatically parsed by the spreadsheet system 
 
Let us say we have a text file of expenses as follows: File name Exps.txt 
 
1011,Sales promotion,124.34 
1013,Merchandising,243.67 
1014,Commission,3452.00 
1021,Wages - N/T,5432.98 
1022,Wages - O/T,321.00 
1026,Salaries,3457.98  
 
Such a text file is known as a CSV (Comma Separated Values) file, as the fields are 
delimited by commas.. 
Text file can indicate separations in various ways, normally:  commas (as above), spaces, 
tabs, semi-colons, etc. 
When opening such a file, it will normally be necessary to indicate to the system what 
delimiter is being used.  
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Importing text files into Excel 
 
 
1. Select Data/Get External Data/From Text  (Excel 2003 - Data/Get External Data/Import 
Text File, and indicate in the "Files of Type:" box that you wish to open a text file). 

 
2. Indicate the type of delimiter used in the file, then click on the Next button 

 
3. Excel will then ask you to indicate what format each column should take (i.e.. General, 
Text, or Date). At this stage you can also indicate what columns you would like to exclude (if 
any) 
4. If the file being opened has fixed field widths and is not delimited, Excel will allow you to 
drag the column borders to indicate how the data should be parsed. 
5.The data will be brought into the relevant columns starting at column A, cell A1 
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Logical tests - IF 
(if,then,else) 

 
It is often necessary in financial modelling to use logical tests in a model. i.e. a statement that 
reads: If this condition is true, then use this formula, else use that formula. 
 
e.g. If sales are greater than target of 10 000, then calculate commission at 10% of the sales, 
else just pay the minimum commission of 1000. 
 
In most modelling systems this is known as an If, Then, Else statement. 
 
Here are some examples of logical statements in a spreadsheet system: 
 
     
=If(C6>=10000,C6*10%,1000) 
=If(B10<0,"Overdraft","Cash") 
=If(B1<>B2,"Out of balance!","") 
=If(AND(B7=C7,C7=D7),"Win","Bad luck")  (Note the syntax where more than 1 condition 
must be met) 
=If(OR(B7=C7,C7=D7),"Win","Bad luck")  (Note the syntax where either condition must be 
met) 
 
 
Ifs can also be nested. For example you might have an IF statement that reads “IF(this 
condition is true, THEN take D1*D10, ELSE IF this condition is true, THEN take D1*D11, 
ELSE IF this condition is true, THEN take D1*D12, ELSE take 0) 
For example: 
 

=IF(C5=$B$1,D1*D10,IF(C5=$B$2,D1*D11,IF(C5=$B$3,D1*D12,0))) 
 
 
 
Logical tests do not have to be IF statements 
For example 
 
=A6=B6 will return TRUE (or 1) if A6 is equal to B6, and FALSE (or 0) if it does not. 
 
=OR(A10=100,A10=200,A10=300) will return TRUE if A10 contains any of the values 100, 
200 or 300, and FALSE if it does not. 
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Exercise - Logical tests – Nested Ifs 
 
 
Your salesmen are paid commission on sales on a sliding scale as shown below. 
The salesman’s sales figure will be typed into cell B6, and the calculation of his commission, 
based on the sliding scale, will be done in cell B8. 
 
One salesman has achieved a sales figure of 3000. 
 
You are required to: 

1. Open the file called “Sliding scale” 
2. Insert the formula in cell B8 to calculate the commission earned. 
3. Your answer, based on sales of 3000 in cell B6, should be a commission of 450 
4. Change the Actual sales figure in cell B6 to 1500 
5. Your answer, based on sales of 1500 should be a commission of 175 

 
 
Note that changing any of the data in the table should not invalidate your formula. For 
example, you should be able to change the ranges to breaks of 2000 instead of 1000, 
and/or you should be able to change the %s. 
 
 

 From To Rates 

 0 1000 10% 

 1001 2000 15% 

 2001   20% 

 

Actual sales 3000   

Commission    
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Sumif, Countif & Averageif 
 
Sumif, Countif and Averageif are used to sum up, count, or average cells that match one 
given criteria (e.g. Sum all cells that are greater than 100). 
 
 
Sumif and Countif actually take two different forms. 
 
First form: 
This form takes 3 arguments:  
1. The range containing the descriptions of the items that you wish to summarise 
2. The cell containing the criteria for summing 
3. The sum range 
 
Second form: 
1. This takes its criteria in the form of text 
 
Sumif.xls 
  A B C D E F G H I 

1 1st form   2nd form (for example: summing up the positives & negatives) 

2  Nuts 89       

3  Screws 13   Nuts 278   

4  Nuts 59   Nails -50   

5  Screws 51   Screws 93   

6  Bolts 42   Pins -20   

7  Nuts 57   Bolts 42   

8  Nuts 20   Rivets -30   

9  Screws 29   Total 313   

10  Nuts 53       

11   413   Total profits =SUMIF(G3:G8,">0")  

12  Summary    Total losses =SUMIF(G3:G8,"<0")  

13  Nuts =SUMIF($B$2:$B$10,B13,$C$2:$C$10)   Total =SUM(G11:G12)   

14  Screws =SUMIF($B$2:$B$10,B14,$C$2:$C$10)       

15  Bolts =SUMIF($B$2:$B$10,B15,$C$2:$C$10)   Note that the criteria in this form must take the form of text 

16   =SUM(C13:C15)       

17      The form changes again if the criteria refers to data in a cell: 

18      If you want to sum all the values lower than the value in H19: 

19      Lowest acceptable limit -20  

20      Total value below limit =SUMIF(G3:G8,"<"&H19) 
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Sumifs, Countifs & Averageifs 
 
Sumifs, Countifs and Averageifs are used to sum up, count, or average cells that match 2 or 
more given criteria (up to 127!) (e.g. Sum all cells that are greater than 100, and less than 
200, and are indicated by the word  “Yes””) 
 
The “ifs” functions take the following format (using SUMIFS as an example) 
 
=SUMIFS(Range to sum, Range containing the first Criteria, First criteria, Range containing 
the second Criteria, Second criteria, Range containing the third Criteria, Third criteria, etc) 
 
Note that for COUNTIFS, the first argument above – Range to sum – is omitted 
 
=COUNTIFS(Range containing the first Criteria, First criteria, Range containing the second 
Criteria, Second criteria, Range containing the third Criteria, Third criteria, etc) 
 
As with Sumif and Countif, the criteria must be expressed in the form of text 
 
     Sumifs.xlsx 
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Exercise - Sumif 
 
Your company, the EM Company, sells the following: 

1. Mover 
2. Digger 
3. Scraper 
4. Loader 

At present it sells into the following industries (but this could change): 
1. Mining 
2. Timber 

 
Each branch currently has 3 salesmen, but this number could vary from time to time. 

1. Mr. AB 
2. Mr. CD 
3. Mr. EF 

 
At budget time, the sales manager for the branch will sit down with each of the branch 
salesmen, and key his sales data into the budget model. 
Data is keyed in (by month, Jan to Dec) for the following: 
 

1. Product 
2. Industry 
3. Salesman (rep) 
4. Monthly quantities 

 
You are required to: 
1. Open the file called “Branch” 
2. You will see a sheet entitled “Input sales” in which the sales data has already been 

entered – put in the “total” formulas 
3. On the next sheet – “Sales Analysis” – enter the relevant “Sumif” formulas to summarise 

the sales by product 
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Exercise – Countifs & Sumifs –counting & summing between 
ranges 

 
You wish to analyse a list of usage figures, summarising them into meaningful ranges as 
below: 
 

Usage  Range from Range to Number Usage 
1700  100 700 7 2800 
2900  701 1200 5 5000 
100  1201 2000 8 13200 
900  2001 3000 10 25500 

1000    30 46500 

400      
1900      
200      

2400      
1400      
2600      
1600      
2200      
3000      
700      

2100      
2700      
1300      
300      

1200      
2300      
500      
600      
800      

1800      
1100      
2800      
2500      
1500      
2000      

46500      

 
You are required to: 

1. Open the file called “Counting and summing between ranges.xls” 
2. Note that the usage list has been named “Usage” 
3. Insert a COUNTIFS formula into cell E2  to counting the number of items that fall 

within the range specified to the left, viz. C2:D2 
4. Copy this down to cell E5. 
5.  Insert a SUMIFS formula into cell F2  to sum up the value of the items that fall within 

the range specified to the left, viz. C2:D2 
6. Copy this down to cell F5. 
7.  Check your results with those shown above. 
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Match 

 
The Match function is a very useful function to determine in which column or row (of a table) 
Excel finds a cell the contents of which match the one in question. 
  
 
Match.xls 

 A B C D E F G H 
1   1 2 3 4 5 6 

2         

3 Departments  Finance Marketing Sales Service Stores Workshop 

4 Dept heads  Anne Bill Chris Dave Eva Fred 

5         

6 MATCH  =MATCH(What,In which range,0[or 1])   

7 Dept? Workshop       

8 Found in column number: 6 =MATCH(B7,C3:H3,0)     

 
This function enables one to match a word or number with a word or number in a list, and it 
will then return the position (column no.or row no.) where it found the match, e.g. In column 6 
of the list. 
It takes the syntax:  =MATCH(What, In which range, 0 [or1]) 
 
For example – referring to the table in cells C3:H4 above: 

We wish to ascertain what column (of the table) the Workshop is in, and we have 
typed this request into cell B7: 
The formula will be =MATCH(B7,C3:H3,0) 
This will return the result 6, “Workshop” being in column 6 of the specified table range. 
As with Vlookup and Hlookup, the final argument (0 (for False) or 1 (for True)) 
indicates to Excel whether it should match the lookup exactly (0), or supply the nearest 
column no.(1) 
Thus if the word “IT” had been entered into cell B7, and 1 used as the last argument, a 
result of 1 would have been returned, indicating that the IT division comes after 
column 1. 
If a 0 had been used as the last argument, a result of #NA would have been returned – 
there is no “IT” division. 
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Vlookup and Hlookup 
 

These functions are used to look up data from a given table, and extract information found 
therein. 
 
=Vlookup looks down the first column of the table (known as column no.1) for the data given 
=Hlookup looks along the first row of the table (known as row 1) for the data given 
 
The =Vlookup function takes 4 arguments: 

*The cell containing the data to look up in column 1 (the 1st column) of the table 
*The range where the table is situated, either by cell references or by range name 
*The column no. from which the data must be extracted. 
*FALSE (or 0) if the lookup must match the data exactly, otherwise TRUE (or 1) 

 
The =Hlookup function works in exactly the same way, but substitute "column" for "row" 
 
In the following example, the data to be looked up is placed in cell B10, and a lookup formula 
placed in row B11 to look up B10's data from the lookup table (in this case a stock sheet) and 
extract the balance on hand, which is in column 3 of the table. 
 
Lookup tables.xls 

  A B C D E F G H I 
1   Stock code Price Balance     
2   1011 10 100     
3   1012 25 250     
4   1013 18 300     
5   1014 56 540     
6 (Note: 1015 is missing!)  1016 22 600     
7   1017 19 1760     
8          
9          

10 Stock code? 1013  Price or Balance? Price   
11 Balance =VLOOKUP(B10,Stock,3,) Stock code? 1013 18 =HLOOKUP(G10,Stock,MATCH(F11,C1:C7,0),0) 

12 Value of bal =B11*VLOOKUP(B10,Stock,2,)       
13          
14          
15          
16 =Vlookup(What,From where,Col no,0 [or 1])    
17 =Hlookup(What,From where,Row no,0 [or 1])    
18 =Match(What,In which range, 0 [or 1])    

 
Note: Note the last ,0 in the Vlookup and Hlookup functions. This ,0 is required if the column 
or row you are looking up (column 1, or row1) contains text (not in alphabetical sequence), 
OR you wish to match the number exactly. 
If the last ,0 is not inserted, a Vlookup done on code no.1015 (which isn't in the table), will 
return 1014's results. 
If column 1 contains numbers, and ,0 is not used, the numbers must be in ascending order. 
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Exercise - Vlookup and Match 
 
You are a tour operator, and have put together a package for Mr. & Mrs. Smith 
In terms of the deal they may spend time at any of the following hotels, in a double, single, or 
studio room:          

Astor, Drostdy, Gardens, Hilton, Holiday Inn, Royal, Sheraton 
 

You are required to: 
Part 1: 

1.Open the file called HOTEL 
2. Insert the formulas to calculate the no.of nights spent in each hotel. 
3.  Insert the formula to calculate the cost of staying in each hotel, but note.., your                       

formula must allow for the Smiths to change their minds as far as hotels and rooms 
are concerned, so that if they decide to change from a single to a studio room, you 
do not have to change the formula. 

Hotel Single Double Studio   
Astor 100 180 150   
Drostdy 130 210 195   
Gardens 110 190 165   
Hilton 200 350 300   
Holiday Inn 105 180 157   
Royal 160 300 240   
Sheraton 150 280 225   

      
Package for Mr. & Mrs Smith:    
      

Hotel Room type In Out Nights Cost 
Astor Single 1-Jan 4-Jan 3
Gardens Double 4-Jan 10-Jan 6
Hilton Single 10-Jan 18-Jan 8
Astor Studio 18-Jan 22-Jan 4
     

 
Compare your answer with that on the next page, and then move on to Part 2..... 
 
Part 2 
Change columns A & B as shown below. Do your formulas react correctly? 
 

 A B 
12 Hotel Room type 
13 Astor Double 
14 Gardens Double 
15 Hilton Single 
16 Sheraton Studio 
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Solutions 
 
 
 
 
Part 1 

Hotel Single Double Studio    
Astor 100 180 150    
Drostdy 130 210 195    
Gardens 110 190 165    
Hilton 200 350 300    
Holiday Inn 105 180 157    
Royal 160 300 240    
Sheraton 150 280 225    

       
Package for Mr. & Mrs Smith:     
       

Hotel Room type  In Out Nights Cost 
Astor Single  1-Jan 4-Jan 3 300
Gardens Double  4-Jan 10-Jan 6 1140
Hilton Single  10-Jan 18-Jan 8 1600
Astor Studio  18-Jan 22-Jan 4 600

      3640

 
Part 2 

Package for Mr. & Mrs Smith:     
       

Hotel Room type  In Out Nights Cost 
Astor Double  1-Jan 4-Jan 3 540
Gardens Double  4-Jan 10-Jan 6 1140
Hilton Single  10-Jan 18-Jan 8 1600
Sheraton Studio  18-Jan 22-Jan 4 900

      4180
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Exercise – Using Data Validation and Hlookup 

 
An Actual Income Statement for the months January to June has been set up for your 
company in a file called Hlookup. 
 
The file consists of two sheets - one called "Actual" on which the data for the months January 
to June have been entered, and one called "Report", on which just the row descriptions have 
been entered. 
 
The idea is that, in the report sheet shown below, the name of the month being reported on 
will be entered into cell C1. The formulas in cells C4:C10 will use the month entered into cell 
C1 to look up the relevant month in the Actual sheet, and insert that month's data into those 
cells. 
 

 A B C 
1 Income Statement for the month of  
2    
3    
4 Sales   
5 Cost of sales   
6 Gross Profit   
7 Variable expenses   
8 Contribution   
9 Fixed expenses   

10 Net Profit   
 
You are required to: 

1.Open the file called Hlookup 
2.Create a “Data validation” drop-down box in cell C1, using the month headings on 
the “Actual” sheet for the list. 
3. Select March from the list 
4.Enter the lookup formulas into cells C4:C10 to reflect that month's data. 
5.Having done so, change the name of the month in C1 to June. Do your formulas 
react correctly? 
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Index & Lookup 

 
Match Index Lookup.xls 

 A B C D E F G H 
1   1 2 3 4 5 6 

2         

3 Departments  Finance Marketing Sales Service Stores Workshop 

4 Dept heads  Anne Bill Chris Dave Eva Fred 

5         

6 MATCH  =MATCH(What,In which range,0[or 1])   

7 Dept? Workshop       

8 Found in column number: 6 =MATCH(B7,C3:H3,0)     

9         

10 INDEX  =INDEX(Table range,Row no,Col no)   

11 Dept? Workshop       

12 Dept head: Fred =INDEX(C3:H4,2,B8)     

13         

14 Combining Index & Match        

15 Dept head: Fred =INDEX(C3:H4,2,MATCH(B7,C3:H3,0))   

16         

17         

18 LOOKUP  =LOOKUP(What,In which range,Range to extract data from)   

19 Using Lookup: Note that the lookup range - the departments - must be in ascending sequence 

20 Dept? Workshop       

21 Dept head: Fred =LOOKUP(B20,C3:H3,C4:H4)    

22         

23 Using Lookup: If the departments are not in ascending sequence    

24   Sales Stores Finance Workshop Marketing Service 

25   Chris Eva Anne Fred Bill Dave 

26 Dept? Workshop       

27 Dept head: Dave =LOOKUP(B26,C24:H24,C25:H25)    
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Index & Lookup 
 
INDEX 
The INDEX function enables one to extract data from a table, given the row no. and column 
no.of the table where the data is to be found. 
It takes the syntax:  =INDEX(Table range, Row no, Column no). 
(Note that in all functions in Excel where a row number and column number are required, the 
row number always comes first) 
 
Thus, in the spreadsheet above, if we know that the Workshop is in column 6 of the table, 
and that the names of the department heads are always in the 2nd row, we can extract the 
name of the Workshop’s department head (Fred) with the following formula: 
 
  =INDEX(C3:H4,2,6) 
 
This is not particularly useful as it stands – if you have to indicate the row number and the 
column number you might as well just give the cell reference! 
 
It really only becomes useful if the row number and/or the column number is unknown, and 
has to be determined by applying another function (say the MATCH function) to find out what 
column the Workshop is in. 
In the spreadsheet above, the following formula would do the trick (assuming the name of the 
department required – “workshop” in this case – had been typed into cell B7): 
 
  =INDEX(C3:H4,2,MATCH(B7,C3:H3,0)) 
 
LOOKUP 
The LOOKUP function takes up to 3 arguments: 

* The cell containing the data to look up 
* The row where the lookup data is to be found. NB. This must be in ascending 
order!! 
* The row from which data must be extracted 

It takes the syntax:  =LOOKUP(What, In which row, Row to extract data from) 
 

Thus in our spreadsheet above, we would like to look up the department “Workshop” and find 
out who the department head is. 
“Workshop” has been typed into cell B20, and B21 contains the following formula: 
   

=LOOKUP(B20,C3:H3,C4:H4)  returning the result “Fred” 
 
 Note that the lookup range must be in ascending order (numbers or text). 
 
Note also that: if the 2nd argument in a Lookup formula refers to a range, e.g. 
=LOOKUP(B7,C3:H25), Excel will look up the value from the 1st row in the range (C3:H3), 
and extract the data from the last row in the range (C25:H25) 
 
Rows 24 to 27 in the spreadsheet above shows what can happen if the items in the lookup 
range are not in ascending order. 
 



SAICA 4-Day Financial Modelling Course 2016v1                                      Page 50 

 
�Copyright D V Theron CA(SA)  dave.theron@pixie.co.za 

Row & Column functions 
 

The =ROW function can be used to indicate row  number. 
The =Row() or =Column() function is useful for extracting the number of a row or column. 
This again is useful within a function that needs column or row numbers, such as the Index 
function. 
 
These functions take the following arguments: 
=Row(cell address) if you want to extract the row no. of a desired cell. 
=Column(cell address) if you want to extract the column no. of a desired cell. 
Both row and column numbers refer to the column and row of the spreadsheet.  
Thus the formula  =ROW(B4) would return the result 4, and  
=COLUMN(B4) would return the result 2. 
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The Rows & Columns functions 
 
 
The ROWS (plural) function counts the number of rows in a range, and the 
COLUMNS (plural) function counts the number of columns in a range. 
 
Thus the formula =ROWS(A1:A4) would return the value 4, as there are 4 rows between A1 
and A4 
Similarly, the formula =COLUMNS(B2:G2) would return the value 6, as there are 6 columns 
between columns B and G. 
 
Both these formulas could be shortened as follows: 
=ROWS(1:4) and 
=COLUMNS(B:G) 
and the effect would be the same. 
 
These functions are useful in calculating the row and column numbers of a table. 
For example: 
Entering the following formula into cell C10 of a spreadsheet 
 =COLUMNS($C:C) (note the $ fixing the reference to the first C but not the second) 
would result in the value 1 in cell C10, and if this formula is copied across the spreadsheet, 
say as far as column F, the values would escalate to 2,3 and 4, as the formula would change 
to  
=COLUMNS($C:D), =COLUMNS($C:E), and =COLUMNS($C:F). 
 
Exactly the same principle applies to counting rows. 
For example: 
Entering the following formula into cell B5 of a spreadsheet 
 =ROWS($5:5) (note the $ fixing the reference to the first 5 but not the second) 
would result in the value 1 in cell B5, and if this formula is copied down the spreadsheet, say 
as far as cell B8, the values would escalate to 2,3 and 4, as the formula would change to  
=ROWS($5:6)), =ROWS($5:7), and =ROWS($5:8)). 
 
  Rows and Columns.xls 

  A B C D E F 

1       

2       

3       

4       

5 Nuts =ROWS($5:5) 1    

6 Screws =ROWS($5:6) 2    

7 Bolts =ROWS($5:7) 3    

8 Nails =ROWS($5:8) 4    

9   1 2 3 4 

10   =COLUMNS($C:C) =COLUMNS($C:D) =COLUMNS($C:E) =COLUMNS($C:F) 
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Using "masks" 
 
 
A mask is normally a row of 1's and 0's that can be multiplied with another row to extract 
data.  
 
Thus where this other row is multiplied by a 1 from the "mask" row, the data in the range will 
be returned, but where it is multiplied by a 0, no data will be returned. 
 
Thus, in the following table: 
 
 Mask.xls 

 A B C D E F 
1       
2 Mask:  1 1 0 0 
3   Jan Feb Mar Apr 
4 Monthly sales  1000 1200 1500 900 
5 Sales for 1st 2 months  (C4*C2) +(D4*D2)+(E4*E2) +(F4*F2) 
6   2200    
7       

 
cell C5, containing the one long formula, will return the cumulative sales figure for the months 
in which the mask  is set to 1 
 
Note: The formula above has been used to make the calculation more understandable. In 
practice this formula would be: =Sumproduct(C2:F2,C4:F4)   (see page 48) 
 
An array formula could also be used: {=Sum(C2:F2*C4:F4)}  (see page 68) 
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The Sumproduct function 
 
The Sumproduct function is useful for multiplying the contents of one row with the contents of 
another row, and then summing up the answers 
 
This function takes the following arguments: 
=Sumproduct(1st range,2nd range) 
 
In the example below: 
 

 A B C D E F 
1       
2 Mask  1 1 0 0 
3   Jan Feb Mar Apr 
4 Monthly sales  1000 1200 1500 900 
5 YTD Sales  =Sumproduct(C2:F2,C4:F4)    
6   (2200)    

 
Sumproduct would yield the same result as the formula: 
   (C2*C4)+(D2*D4)+(E2*E4)+(F2*F4)  or 
   =Sum(C2*C4,D2*D4,E2*E4,F2*F4)   or 
   {=Sum(C2:F2*C4:F4)}    (an array formula) 
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Example - Index, Row, Columns, Masks and Sumproduct 
 
You record your monthly sales (by product) on a spreadsheet every month, and have to 
produce a report for management showing the sales for the current month in one column, 
and, next to this column, the relevant year-to-date sales. 
 
You are required to: 

1. Open the file called “Index etc.xls” 
2. Name the range from C1 to F8, “Sales” 
3. Enter the formulas into cells C14:C17 to extract the sales for the month indicated in 

cell B13 
4. Enter a formula into cells C10:F10 – the mask row – to create a row of 1’s and 0’s 

depending on the value in cell B13. Thus if B13 contains the value 2, you would like 
your mask row to reflect two 1’s, e.g.  1  1  0  0 

5. Using the SUMPRODUCT function, insert the formulas into the YTD column to 
calculate the year to date values for as many months as are shown in cell B13 (2, in 
the first instance) 

6. Change cell B13 to 3. Does your spreadsheet react correctly? 
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Choose 
 
The =choose function allows you to put a number of different formulae in one cell, and to 
choose at run time which one you would like to use. 
 
The Choose function takes the following form: 
 
 =Choose(Choice no., 1st formula, 2nd formula, 3rd formula,..etc.) 
 
 The 1st formula is formula no. 1, the 2nd, formula no. 2, etc 
 
As with many functions, this one only becomes meaningful if the Choice no. is a variable. 
 
Thus let us say that we have the situation where, in preparing a cash flow forecast, we need 
to be able to calculate the amount due to us (our debtors) based on a no. of months sales 
unpaid basis, but we must be able to change the no. of months assumption at will to see 
what the affect of, say, 3 months' unpaid sales will have on our cash position, or 2, or 1, or 
nil, for that matter. 
 
So let us say we have the following information: 
 
 Choose.xls 

 A B C D E F 
2       
3   Jan Feb Mar Apr 
4 Monthly sales  1000 1200 1500 900 
5 No. months sales unpaid 3     
6 Amount owing:    =CHOOSE(B5,E4,E4+D4,E4+D4+C4)  
7     (3700)  

 
Whilst cell B5 has the value 3, the system will use formula no. 3 (E4+D4+C4) for the 
calculation. 
 
Changing the value of cell B5 to 1, will cause the system to use formula no.1 (E4). 
 
If you were to deal in part-months, you would have to use a combination of IF, MOD, and 
CHOOSE: 
 
   =IF(B5<1,MOD(B5,1)*E4,CHOOSE(B5,(MOD(B5,1)*D4) +E4, (MOD(B5,1)*C4) +D4+E4)) 
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Exercise - Choose 
 
It is your job in your company to forecast your purchases of a product called Slimgym every 
month based on a required level of stockholding. 
 
Thus, if you're currently at the end of January, and you are required to ensure that you have 
3 months of sales in stock (ie. enough stock to satisfy sales for the next 3 months - February, 
March and April), all you would like to do in your spreadsheet, having been given the forecast 
sales figures for the next 3 months, is to input a 3 into your spreadsheet, and your formulas 
will look at these sales figures and calculate the stock figure and then the purchases required 
to get to that figure. 
 
Your spreadsheet looks as follows: 
 

 A B C D E F G H 
6   Jan Feb Mar Apr May June 
7 No. months stock 

reqd 
2       

8 Opening stock  600      
9 Purchases        
10 Monthly sales  1000 1200 1500 900 800 1000 
11 Closing stock        

 
You are required to: 
 1. Open the file called Purchase.xls 
 2. Calculate the closing stock in row 11, based on the assumption in cell B7 

3.  Having calculated the stock figure, calculate the opening stock and purchases  
 figures in rows 8 & 9. 

4.  Having agreed with the table below, change cell B7 to 3 – does your spreadsheet 
react correctly? 

 
 A B C D E F G H 

6   Jan Feb Mar Apr May June 
7 No. months stock 

reqd 
2       

8 Opening stock  600 2700 2400 1700 1800 1000 
9 Purchases  3100 900 800 1000 0 0 
10 Monthly sales  1000 1200 1500 900 800 1000 
11 Closing stock  2700 2400 1700 1800 1000 0 

 
Note: In practice, sales figures would have to be given for at least 3 months past the last 
month shown, so that the last 3 months of stock shown do not decline to 0. 
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String functions 
 
(Refer to file “Strings.xls”) 
 
String functions are useful in many ways, and are used to 

*Convert numbers to text      (=FIXED) 
*Include numbers as text in headings displaying 2 decimals (=FIXED,2) 
*Shorten or lengthen words (useful for Lookup tables)  (=LEFT, =RIGHT) 
*Joining two or more words (called concatenating)  (& or =CONCATENATE) 
*Converting words to Upper, Lower, or Proper case(=UPPER, =LOWER, =PROPER) 
* Finding the number of characters in a text string  (=LEN) 
 

Some useful string functions are: 
=Fixed(C1,2): Convert cell C1 to text, including 2 decimal places (the 2 in the formula) 
 
=Left(B2,3): Take the 1st 3 characters from the left of the word in cell B2 
 
=Right(B2,3): Take the last 3 characters from the right of the word in cell B2 
 
=Upper(B2): Converts the word in cell B2 to upper case 
 
=Proper(B2): Converts the word in cell B2 to Proper case (1st letter is a capital) 
 
Assuming you have a Net Profit figure in cell B5, the profit value in following formula (which 
might create a sentence in a report) will change if B5 changes: 
="The net profit for the year of  "&B5&" is acceptable" 
Note that in Excel it is not necessary to convert B5 into a string! 
 

=Find("string",in cell,starting at char..): Finds the position of the "string" 
 Note that in Excel the first character is no.1, and that the "string" is case sensitive 

NB. A starting character of greater than 0 or 1 is used only if one wishes to find the 
second occurrence of a character or string. The number returned by this function will 
always be the no. of characters from the start of the word. 
 
Thus in Excel, assuming the word ABBA was in cell A1, the formula: 
  =Find("A",a1,1) would return the string position   1 
  =Find("A",a1,2) would return the string position   4 
  =Find("B",a1,1) would return the string position   2 
  =Find("B",a1,3) would return the string position   3 

=Mid(Cell, starting at char, no.of characters): Extracts one string from another. 
 
Find and Mid are often used together 
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Excel’s database 
 
 
Databases are used for storing and manipulating large bodies of data. 
 
By creating a database and using the database functions you can quickly:  enter,  edit,  
locate , extract, sort,  and analyse  data. 
 
The entire block of database information is known as the Database Range. A single row in 
the database is known as a Record  (eg. row 4 below) and each column heading (eg. Age) 
as a Field name 
Any block of data that contains column headings such as A3..D11 below can be used as a 
database 
 
      Database.xls 

 A B C D 
1  Salary Register  
2     
3 Name Age Dept Salary 
4 Anne 20 Sales 2500 
5 Bill 42 Finance 6000 
6 Chris 36 Stores 3000 
7 Dave 48 Finance 9000 
8 Enid 25 Sales 4500 
9 Frank 18 Stores 1800 

10 George 33 Sales 7500 
11 Amy 36 Finance 3000 
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Searching 
Searching a database in Excel is known as "Filtering". 
 
Excel provides us with a means of filtering data "automatically" - called AutoFilter, or 
creating filters (criteria) and storing results in a more permanent manner - called Advanced 
Filter. 
 
To merely display required data (filter the database), choose the commands Data/Sort & 
filter/Filter. This will cause arrow buttons to be displayed at the top of each column. 
Click the arrow button in the column in which you want to search for data, and choose from 
the selection list displayed. 
Note that using the function =Subtotal(9,….), will display the total of the filtered data 
only (see row 12 below) 
To remove the AutoFilter arrows, again select the commands Data/Sort & Filter/Filter. (2003 
– Data/Filter/Autofilter) 
 
Before you can  extract data, you need to set up at least a two-row "criteria" area on your 
worksheet, with the first row consisting of the same headings as your database, and the 
second row containing the data you wish to search for. 
 

 A B C D E F G  H 
1  Salary Register       
2          
3 Name Age Dept Salary  Name Age Dept Salary 
4 Anne 20 Sales 2500   >25 Finance  
5 Bill 42 Finance 6000      
6 Chris 36 Stores 3000      
7 Dave 48 Finance 9000      
8 Enid 25 Sales 4500      
9 Frank 18 Stores 1800      

10 George 33 Sales 7500      
11 Amy 36 Finance 3000      
12    =subtotal(9,D4:D11)      
 
Steps in extracting data: 
1. Set up a criteria area by copying the database column headings to a new area either on 
the current sheet or on another sheet in the same workbook (as in cells E3:H3 above) 
2. Type in the criteria you wish to search for in the row below these headings. 
         The criteria, if text, can include the wildcards * and ?, and, if numeric, the >  <  =   
operators. 
3. Choose the commands Data/Sort &Filter/Advanced (2003 – Data/Filter/Advanced Filter) 
4. Click the "Copy to another location" radio button 
5. Click in the "List range" box, and highlight your database 
6. Click in the "Criteria range" box, and highlight your 2 criteria rows 
7. Click in the "Copy to" box, and click the cell where you wish the results to be placed (This 
must be on the same sheet as the database) 
8. Click OK 
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Importing text files into Excel 
 
“External” (i.e. non-Excel) data can be “imported” into an Excel spreadsheet, and then re-
arranged using formulas into various monthly reports. 
 
These external files normally take the form of Text, or ASCII files. 
 
Text files normally take one of two formats, they have: 

1.Fields of fixed lengths 
2.Fields delimited by some character 
 

With Excel, the user need only to indicate what type of ASCII file the one to be downloaded 
is, and the data can be automatically parsed by the spreadsheet system 
 
Let us say we have a text file of expenses as follows: File name Exps.txt 
 
1011,Sales promotion,124.34 
1013,Merchandising,243.67 
1014,Commission,3452.00 
1021,Wages - N/T,5432.98 
1022,Wages - O/T,321.00 
1026,Salaries,3457.98  
 
Such a text file is known as a CSV (Comma Separated Values) file, as the fields are 
delimited by commas.. 
Text file can indicate separations in various ways, normally:  commas (as above), spaces, 
tabs, semi-colons, etc. 
When opening such a file, it will normally be necessary to indicate to the system what 
delimiter is being used.  
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Importing text files into Excel 
 
 
1. Select Data/Get External Data/From Text  (Excel 2003 - Data/Get External Data/Import 
Text File, and indicate in the "Files of Type:" box that you wish to open a text file). 

 
2. Indicate the type of delimiter used in the file, then click on the Next button 

 
3. Excel will then ask you to indicate what format each column should take (i.e.. General, 
Text, or Date). At this stage you can also indicate what columns you would like to exclude (if 
any) 
4. If the file being opened has fixed field widths and is not delimited, Excel will allow you to 
drag the column borders to indicate how the data should be parsed. 
5.The data will be brought into the relevant columns starting at column A, cell A1 
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Exercise – Importing share prices from the stock exchange 
 
 
Every day you download data from the stock exchange for the purpose of updating your 
clients’ portfolios. 
You are required to: 
 

1. Open the file called Share Prices.xls 
2. Ensure that you are on the “Download” sheet, in cell A1 
3. Import ONLY THE FIRST FIVE COLUMNS of the tab-delimited text file called Stock 

exchange.txt.  i.e. do not import the columns from column 6 onwards 
4. Name the downloaded block of data  “Download” 
5. Note that you can assume that the downloaded Closing Prices will always be in col 5 
6. Move to the client sheet and insert the Vlookup formulas into column G to lookup the 

relevant share code and extract the closing price from the downloaded data 
7. SAVE YOUR FILE for use later on 
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Exercise – Filtering and totalling the filtered data 
 

 
You are required to: 
 

1. Open the file called Share prices.xls if not still open 
2. Insert the Subtotal function into cell H3 on the Client sheet summing up 

all the Profits/-Losses 
3. Filter the database 
4. Display the portfolio belonging to Mr. David Sun 

 
Clients     (cents) (cents) ($) 

       Total 

       19,674 

        

Lastname Firstname Code Share Quantity Purchase_Price Close_Price Profit/-Loss 

Sun David CSB CASHBUILD 6200 7897 7500 -24,614 

Sun David AIP ADCOCK 4800 4567 5420 40,944 

Sun David DDT DIDATA PLC 7600 841 885 3,344 
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Indirect cell addresses 
 

=INDIRECT(cell address) e.g. =INDIRECT(D6)   
 

   
Indirect addressing is asking the system to use the information referred to in a particular cell 
rather than the cell itself. 
In the example below, cells C2:D2 have been given the range name “two”, C2:E2 the name 
“three”, C2:F2 the name “four”, and C2:G2 the name “five” 
The number of years of sales we wish to sum up is typed into cell B3, e.g. “three” – which is 
also one of the names of the ranges, the range containing three years’ data. 
The formula in cell B4 =Sum(Indirect(B3)) sums up the range referred to in cell B3, the 
equivalent of  =Sum(three). 
Thus by typing the name of another range into cell B3, say “five”, will cause the formula in 
cell B4 to sum up the range called five. 
Indirect addressing is particularly useful when used with range names 
 
         Indirect.xls 

 A B C D E F G 
1   Year 1 Year 2 Year 3 Year 4 Year 5 
2 Sales  10 10 10 10 10 
3 No. of years? three      
4 Total for three years =Sum(Indirect(B3))   
5        

 
. 
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Exercise - Indirect Addressing 
 
 
Every day, Monday to Friday, you import the stock exchange prices into the relevant sheet in 
your file called Client Portfolio. 
 
Thus your file consists of a Client sheet, and five other sheets, Monday, Tuesday, 
Wednesday, Thursday and Friday. Each day the stock exchange prices are imported into that 
day’s sheet. 
 
Each sheet’s data has been named with the day of the week. Thus the data on the Monday 
sheet has been given the name “Monday”, and the data on Tuesday’s sheet the name 
“Tuesday”, etc. 
 
You are required to: 

1. Open the file called “Client portfolio.xls” 
2. In cell G3 on the “Clients” sheet, set up a Data Validation drop-down list 

containing the selections: Monday, Tuesday, Wednesday, Thursday, Friday 
3. Insert the formulas in column G (starting at cell G6) to lookup the share code 

 and extract the prices for the day reflected in cell G3 
4. Selecting “Tuesday” from your drop-down list, the first few lines of your 

spreadsheet should look as follows: 
 
 

Clients    Close (cents) (cents) ($) 

      Day of report Total 

      Tuesday -37,719 

        

Lastname Firstname Code Share Quantity Purchase_Price Close_Price Profit/-Loss 

Aitken Caron CMP CIPLA MEDPRO SA LTD 4200 409 525 4,872 

Aitken Caron GND GRINDROD 2200 1931 1753 -3,916 

Begum Hafsah PAM PALAMIN 900 11213 9762 -13,059 

Begum Hafsah HCI HOSKEN 3800 6162 6743 22,078 

Begum Hafsah CML CORONAT 8800 906 807 -8,712 
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Producing pivot table reports 
 
Database information can be reported in the form of a cross-tabulation , or Pivot Table 
Report. 
 
This type of table is used to group and summarise information in a database in a meaningful 
way. 
 
Assuming you have a spreadsheet looking as follows 
 
        Crosstab.xls 

 A B C D E F 
1 Inv no. Product Salesman Value   
2 1011 Oil Joe 100   
3 1012 Grease Chris 240   
4 1013 Parts Chris 460   
5 1014 Grease Bill 180   
6 1015 Oil Joe 136   
7 1016 Parts Bill 390   
8 1017 Oil Joe 200   
9 1018 Parts Chris 520   

 
By creating a Pivot table, you could get the following results: 
 

 A B C D E F 
1 Salesman Grease Oil Parts Grand Total  
2 Chris 240 0 980 1220  
3 Bill 180 0 390 570  
4 Joe 0 436 0 436  
5 GrandTotal 420 436 1370 2226  

 
Or results like: 
 
 

 
 
 
 

Note that your “database” should preferably stand on its own in the worksheet, viz. try 
and avoid having any other data cells touching the edges. This negates the need to 
select the entire database block of cells before accessing any of the database 
commands – just having your cursor in the top left-hand corner of the database is 
sufficient. 

Product Sum of Value % 
Grease 420 18.87% 
Oil 436 19.59% 
Parts 1370 61.55% 
Grand Total 2226 100.00% 
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Pivot Table Reports 
 
The Pivot Table commands are to be found on the “Insert” menu – Insert/Tables/Pivot Table 
(2003 – Data/PivotTable & PivotChart Report) 
To set up the pivot table report proceed as follows (using the file Crosstab.xls as an 
example database): 
     Crosstab.xls 

 A B C D E F 
1 Inv no. Product Salesman Value   
2 1011 Oil Joe 100   
3 1012 Grease Chris 240   
4 1013 Parts Chris 460   
5 1014 Grease Bill 180   
6 1015 Oil Joe 136   
7 1016 Parts Bill 390   
8 1017 Oil Joe 200   
9 1018 Parts Chris 520   

 
1. The database block of data is standing on its own (there are no data cells touching the 

sides of it) so ensure that your cursor is in the top left-hand corner (cell A1) (note the 
comments at the bottom of the previous page) 

2. Select the commands  Insert/Tables/Pivot Table. The following screen appears: 
 

 
 

3. Decide whether you would like the report on a new sheet or the same sheet as the 
database. (For this example let’s assume a New Worksheet). Click OK. 
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4. The screen appears as follows: (note that, in the dialogue box there is a button for 
each column heading (now called Fields)): 

 
 

5. Now drag the relevant buttons from the dialogue box into your report layout screen, 
shown here in cells A1:G16 

6. In order to have the various products listed down the side of your report, drag the 
Product button into the “Row Fields” area. 

7. To have the Salesmen’s names in columns across the top of the report, drag the 
Salesman button into the “Column Fields” area. 

8. To have the values displayed by product by saleasman, drag the Value button into the 
Data Items area. 

9. In order, at a later stage, to view the sales data invoice by invoice, drag the Inv no. 
button into the Page Fields area. 
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10. Now, by dragging the Salesman button into the Product button position, and the 
Product button into the Salesman button position, you can “pivot” the table to create 
the following report: 

 

 
 

11. Or by dragging the Product button to the Page Field area (above the Inv no. button) 
create the following report: 

 

 
 

One is not limited to only one button in each area.  
You might wish to have two “Total” columns, one showing the values as above, and another 
showing what each value represents as a % of the total, thus: 
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To do this, again drag the Value button into the Data column of the report: 
 

 
 
 
Double-click on “Sum of Value 2” (cell B6 above) 

1. Change the name appearing in the Custom Name box to a more suitable description, 
say “%” 

2. Select the “Show values as” tab in the dialogue box and select “% of column” 

 
 

3. Then drag the “Data” heading on your report over the “Total” heading on your report to 
display the results side-by-side rather than one below the other, 
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Then by swapping the “Product” button with the “Salesman” button you could pivot the report 
to show the analysis by Product rather than by Salesman, thus: 
 

 
 
 
 

To allow for more rows to be added to the database so that, when 
refreshing, it includes the new rows: 
 

1. Ensure that you are in the top left cell of the database, or have selected the database 
2. Then select Home/Styles/Format as table /[and select the first one]. The effect will be 

to format the database as a table and put the Filter drop-down arrows against the 
headings. 

 
To remove the table format: 

1. Note the TableTools tab at the top of the ribbon (when your cursor is on the database) 
2. Select  Table Tools/Tools/Convert to Range 
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Exercise 
 

Objective: To understand how pivot tables can be used to interpret a 
large amount of data quickly 

 
Exercise - Interpreting volumes of data 

 
 
You are required to: 
 

1. Open a blank worksheet 
2. Using Data/Get External Data/From text, import the file called Regions.TXT and 

place the data in cell A2 in the worksheet 
3. Head up the columns of data imported with: Invoice, Product, Amount, Region 
4. Pivot the data imported to show Regions down the side, Products across the top, 

and summarised values in the body of the pivot table. 
5. Having done that: 
6. Pivot the table to show Products down the side and Regions across the top 
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Pivot Tables – Consolidating data from multiple ranges 
 
Pivot tables can be very useful when wanting to consolidate data from different ranges into 
one report. 
Thus it becomes quite a powerful tool in preparing company consolidations, especially where 
data must be consolidated to different levels, for example: 

 
The ranges to be consolidated can be 

• On the same sheet 
• On different sheets in the same workbook 
• In different workbooks 

 
The “shapes” of the ranges do not necessarily have to be the same. One range can have 6 
columns and ten rows, the next can have 12 columns and 15 rows, etc. The pivot table 
consolidates (aggregates) all rows and columns that have the same heading or title. 
  

 
World Wide 

 

 
Africa 

 

 
Asia 

 

 
South Africa 

 
Kenya 

 

 
Singapore 

 

 
Malaysia 
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The process is best described by way of example: 
Let us say we have one workbook containing the sheets that you see in the example on the 
previous page. 
(Note that our example will consolidate the data from different sheets in one workbook, but 
these sheets could equally be in different workbooks, e.g. a South Africa workbook, a Kenya 
workbook, a Singapore workbook, and a Malaysia workbook) 
 

     Pivot table multiple ranges.xls 

 
 

1. Click on the Pivot Table tool brought onto your Quick Access Toolbar earlier (or press 
Alt D, then P) (2003 – Data/PivotTable & PivotChart Report) 

 
 

2. Select “Multiple consolidation ranges”. Click Next> 
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3. Select “I will create the page fields”. Note that the terminology here can be a little 
confusing. In the context of our example, read “page field” as “sheet”. So read the 
prompt as “I will advise what sheets the data should be summarised into”. In our 
example we need a page (a sheet) for “Africa” and a page (a sheet) for “Asia”, i.e. 2 
pages (or 2 page fields in Excel’s terminology). Click Next> 

4. The following dialogue box appears: 
 

 
 

5. Select the relevant range (A3:E9) you want consolidated from the “South Africa” sheet 
(do not include the totals). This will appear in the Range box. Click Add to add the 
selected range to the “All ranges” box. 

6. Do the same for the Kenya, Singapore and Malaysia sheet 
7. In response to the prompt “How many page fields do you want, select O2 (you need a 

summary sheet for Africa, and a summary sheet for Asia) 
8. Select the South Africa range in the All ranges box, click in the Field one box, and 

enter the name “South Africa”. This both names the selected range, and indicates that 
it must be part of “Field one”, which we’ll later rename “Africa”. (see 15.) 

 

 
 

9. Select the Kenya range in the All ranges box, click in the Field one box, and enter the 
name “Kenya”. (The idea is to enter a name for each range that must be included in 
Field one – all the ranges making up Africa) 
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10. Select the Singapore range in the All ranges box, click in the Field two box, and enter 
the name “Singapore”. This both names the selected range, and indicates that it must 
be part of “Field two”, which we’ll later rename “Asia”. (See 16.) 

 
 

11. Select the Malaysia range in the All ranges box, click in the Field two box, and enter 
the name “Malaysia”. (The idea is to enter a name for each range that must be 
included in Field two – all the ranges making up Asia) 

12. Click Next>. The following box appears: 

 
13. Select Existing worksheet, and click on cell A3 in the “World wide” sheet 
14. Click Finish. The following pivot table appears on the World Wide sheet: 

 



SAICA 4-Day Financial Modelling Course 2016v1                                      Page 77 

 
�Copyright D V Theron CA(SA)  dave.theron@pixie.co.za 

15. Double-click on the Page1 button, and rename it “Africa” 
16. Double-click on the Page2 button, and rename it “Asia” 

 
 

17. The pivot table as displayed represents the “World Wide” consolidation 
18. To see the “Africa” leg, click the drop arrow of the Asia button and select <Blank> 

 
19. Just the Africa consolidation is displayed 
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Setting up “Controls” on an Excel spreadsheet 
 

Refer to the spreadsheet on your disk called “Controls.xls” 
 
The four main control objects that can be found on an Excel spreadsheet are: 

1. The Combo box 
2. The List box 
3. Option buttons (within a “Group” box) 
4. Scroll bars 
5. Spinners 
6. These controls can be accessed using the commands Developer/Insert/Form 

Controls (2003 – Right-click in the toolbar area, and select “Forms”) 
 
 
1. Combo box 
 

 Combo box 
 

  
 

This is a control very similar to the “Data Validation” drop-down box. Unlike the “Data 
Validation” drop-down box, it does not disappear from view when the user moves off 
the cell 
Clicking the drop-arrow will present the user with a number of choices that must 
previously been set up on the spreadsheet (and preferably, but not necessarily) 
named. 
For example a list of motor vehicles (the “Input” range) could have been set up as 
follows, and given the range name “Cars”: 
 
 Input range  
 Motor car 1  
 Motor car 2  
 Motor car 3  
 Motor car 4  
 Motor car 5  
 Motor car 6  
 Motor car 7  
 Motor car 8  
 Motor car 9  
 Motor car 10  
   

 
One must also decide in which cell on the spreadsheet the result of the user’s choice 
should be displayed (this is called the “Link” cell). Let us say cell I6. 
 
To set up this “Combo box” control (or a “List box” control”) on your spreadsheet one 
would proceed as follows: 
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Setting up a Combo box: 
1. Select the commands: Developer/Insert/Form Controls 
2. Give the Combo box control one click 
3. Move your mouse onto your spreadsheet, and click again. 
4. Drag the box to the desired size.  
5. Right-click the combo box and select “Format control”. The following dialogue 

box appears: 

 
6. Enter the data as shown above, and click OK. 
Now when you click on the down arrow on the Combo box the list of cars appears. 

 
Note that Excel does not return the actual item selected to cell I6, e.g.” Motor 
vehicle 5”, but rather its row position in the list, e.g. 5. 

 
7. You will then need to use the =INDEX function to extract the actual vehicle 

name. 
The rules for the INDEX formula are:  =INDEX(List range,Row no,Col no). The 
List range in this example is “Cars”, the Row no in this case is in cell I6 (the 
“Link” cell, and the Col no is the number of the column in the list where the 
selected item appears. In this case, as the list only has one column, the col no 
is 1. Thus the formula would read  =INDEX(Cars,I6,1) 

 
2. List box 

 List box  
  
 
 
 
 
 

The List box works exactly as for the Combo box, but displays the list at all times – not 
only when you click the drop-down arrow 
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3. Options buttons  

 
 
 
 

 
   
   
   
   
   

An option button is a control that, when clicked, will insert a number into a pre-defined 
(“link”) cell. 
Option buttons should be enclosed in a “Group” box – another control found on the 
“Forms” toolbar. This ensures that, no matter which option button in the Group box is 
clicked, the output will always be to the same “link” cell.  
Clicking the first option button will insert a 1 into the link cell. Clicking the second 
option button will insert a 2 into the link cell, and so on. 
Using an IF statement (referring to the link cell), the modeler can then determine which 
option was selected and react accordingly. 
 
The procedure for setting up the options buttons is much the same as for Combo and 
List buttons (see above) 
 
 
 
 
 
 
 
 

4. Scroll bars and Spinners 
    

 
 
Scroll bar 
 

Result  
  57  
    
 Spinner Result  
  1  
   
   
   

Scroll bars and Spinners work in much the same way. 
They are used for inserting any one of a list of values into a pre-defined “link” cell 
When selecting either of these controls from the “Forms” toolbar and placing them on 
the spreadsheet (exactly as for Combo boxes), then right-clicking them, the following 
dialogue box appears (See next page): 
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Enter the relevant: 

• Minimum value 
• Maximum value 
• Incremental change and 
• Cell link reference 

Then Click OK 
 
Clicking the arrows will cause the initial number (0 in the example above) to increase 
or decrease (depending on the arrow clicked) according to the incremental change 
given. The result will be displayed in the link cell. 
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Consolidating data from different files 

 
Data from different files (such as a Budget and an Actual file) can be consolidated via 
commands or via link formulas. 

Consolidating via commands 
 
In this type of consolidation, it is convenient to use range names. 
 
Excel has the capability of combining  (adding, multiplying, averaging etc...) together selected 
cells from different spreadsheets. It cannot consolidate entire files. 
Only values are consolidated - text, formats and formulas are not considered. 
 
Steps to follow: 
1. Open a blank template (a spreadsheet with only the headings, lines and row descriptions) 
2. Important! ...Put your cursor in the position where you want the data to appear. 
    (Tip: if you give the destination area the range name Consolidate_Area  then you don't 
have to worry about where your cursor is) 
3. Select the commands  Data/Data Tools/Consolidate (2003 – Data/Consolidate) 
4. Choose the function you wish to perform:  SUM (add),  PRODUCT (multiply), etc. 
    (the default is the SUM function) 
5.. Type in the file name followed by the name of the range you wish to consolidate in the 
reference box. Click the add button to add them into the All References box: 
      e.g. BranchA.xls!Sales 
             BranchB.xls!Sales 
             BranchC.xls!Sales 
 
NOTE :   In the examples above, we gave a range (say C8:F13) the name Sales 
     If you have not used range names enter references as follows: 
  BranchA.xls!C8:F13 
 
 6. When all the necessary references are in, choose OK 
 
Creating links to source data: 
When you consolidate data you can create links to the source data. If data changes in any of 
the spreadsheets, your consolidated spreadsheet updates automatically. 
Excel puts in the linking formula for each cell and then creates an outline, hiding the linked 
cells. 
To use this option you have to check the “Create Links to Source” check box when 
performing the consolidation. 
This option does, however, create a very large spreadsheet. 
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Exercise 
 

Objective: To demonstrate how, using commands, data can be drawn 
from different files for comparative purposes 

 

Consolidating via commands 
 
You are required to: 

1.Open the following files: BranchA, BranchB, BranchC and ConABC 
2.Check that the block of data has been named “Sales” 
3.Activate the ConABC file - the file on which the consolidated results will appear. 
4.Using the commands: Data/Data Tools/Consolidate (2003 – Data/Consolidate), 
bring in the Sales range from the Branch files 
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Introduction to recording macros 
 
 
A macro is a recorded (or typed) sequence of commands that can be used repeatedly. 
 
Any macro given the name Auto_Open  will run the moment the workbook containing the 
macro is opened 
 
Macros can greatly speed up your work and increase accuracy by having long sequences of 
commands rerun at the press of a button. 
 
Macros can be written in Excel 4 macro language or in Visual Basic, and are  stored: 

In the case of macros written in Excel 4 language, on a Macro sheet. A macro sheet 
can be set up by right-clicking the mouse whilst pointing at a sheet tab. 
 
In the case of macros written in Visual Basic, macros are placed on a Visual Basic 
sheet, but this sheet does not appear as a sheet in the workbook.  To see this sheet 
hit Alt F8. 

Note: Excel macros can only be recorded in Visual Basic 
 
Macros once written, can be attached to: 

A button drawn on a worksheet 
Any picture or object on the worksheet 
In an icon on the toolbar. 

 
 
 
Before recording macros it will be convenient to get the Developer tab displayed on 
the ribbon. 
Do this by: 

1. Click on  the Office tool 
2. Select “Excel Options” shown at the bottom of the dialogue box 
3. Select “Popular” 
4. Click the checkbox for “Show  Developer tab in the Ribbon” 
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The easiest way to create a macro is to record it whilst you are actually performing the 
desired task. 
 
Recording a Macro: 
To record a macro all you have to do is turn on the macro recorder and then perform the 
commands as usual. 
While you are doing this Excel writes the commands step by step onto a visual basic module 
sheet (not visible as a sheet in your workbook) 
 
 
Steps in recording a macro: 
1. Choose Developer/Code/Record Macro OR View/Macros/Record Macro (2003 – 
Tools/Macro/Record a new macro) 
     The following dialogue box appears: 

 
 

2. Replace the name Macro1 with a name of your choice, and type a single letter to use as a 
shortcut key in the “Shortcut Key” box. Pressing Ctrl and this shortcut letter will cause the 
macro to run once complete. Avoid shortcut letters that are already used by Excel (such as 
ctrl c for Copy) 

1.  Decide where you would like to store this macro. (Normally in this workbook, but if 
stored in a Personal Macro Workbook, it will be available for all spreadsheet files) 

2.  Click OK. A Stop button appears, and the word Recording appears at the bottom of 
the screen 

5. Carry out the commands you wish to record 
6.  When you have finished choose Developer/Code/Stop Recording 
7.  To view your macro hit Alt F8 (or Developer/Code/Macros), and click the Edit button 
8.  The macro now shown can be edited if desired 
 
Two ways of running a macro: 
1. Choose Developer/Code/Macros  (2003 – Tools/Macro/Macros) and click the Run button  
or 
2  Hit the Ctrl key and the shortcut letter you assigned to the macro 
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Assigning macros to buttons 
 
You can create a special object known as a macro button on your worksheet and then 
assign a macro to it. When you click on the button your macro will run. 
 
 
Steps to follow: 
 
1) Select Developer/Insert/Form Controls, click on the macro button (the first control)  (2003 

– Right-click in the toolbar area, and select “Forms”) 

 
 
2) Move your mouse onto the spreadsheet to the point where you would like the button to 

appear, and place the cross at the point on the spreadsheet where you want the button to 
appear 

3) Draw it out to the  required size (by keeping the left mouse button depressed) 
4) In the dialogue box select the macro to assign, and choose OK .(At this point you can 

insert a title onto the button) 

 
5) To access the button without running the macro, click it with your right mouse button. 
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An introduction to writing macros in VBA 
 
Visual Basic is used mainly for two reasons: 

1. To create macros that carry out procedures (like comparing data from different files 
every month). 

2. To create user-defined functions (like converting degrees Fahrenheit to degrees 
Celsius). 

 
Macros can be recorded in VBA, written in VBA, or a combination of both – recorded and 
then edited in VBA. 
 
Earlier in the course we dealt with getting the Developer tab on the ribbon, recording macros 
and assigning them both to shortcut keys (e.g. Ctrl Shift S) and buttons. Bear in mind that a 
macro can be assigned to any object in a spreadsheet (like a picture or a graph). Buttons are 
the most common, however. 
 
Note that when saving a workbook containing macros, it should be saved as a “Macro-
enabled workbook”. To open the file you may need to check your Macro Security settings 
which you can find under your Developer Tab. 
 
Any macro given the name Auto_Open will automatically run when you open the workbook 
containing the macro. (This is convenient if you always want the workbook to open on a 
specific sheet). 
 
Any macro saved in the workbook called “Personal Macro Workbook” will be available for 
all workbooks, as the “Personal Macro Workbook” is automatically  loaded into memory (and 
then hidden) when you load Excel. This “Personal Macro Workbook” is stored in a folder 
called “xlStart” on your hard disk. 
You will find the folder “xlStart” along the following path: 
C:\ Program files \ Microsoft Office \ Office14 \ XLSTART (Excel 2010), and 
C:\ Program files \ Microsoft Office \ Office12 \ XLSTART (Excel 2007) 
 
Macros and user-defined functions are stored in Modules. A Module is a holding area for 
macros or functions in the workbook. 
When first recording (or writing a macro) it will be stored in Module1. Any further macros 
recorded during the session will also be recorded in Module1. 
However, if you close the workbook, re-open it at a later stage, and then record a macro, this 
new macro will automatically be stored in Module2. 
. 
Macros that carry out procedures must start off with the word Sub (for Sub routine) and end 
with the words End Sub. (This is inserted automatically when you write or record a new 
macro). 
User-defined functions must start off with the word Function and end with the words End 
Function. 
 
The Sub statement in a macro could start off with the words “Private” or “Public”, e.g. 
“Private Sub”, or “Public Sub”. 
“Public” allows the Sub[routine] to be accessed by other Sub[routine]s in all modules. 
“Private” allows the Sub[routine] to be accessed only by other Sub[routine]s in the same 
module. 
If not stated, the default is “Public”. 
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Macros often contain Variables. A Variable is actually a pigeon-hole to store data normally 
requested by an Input request (e.g. “Insert the name of the first branch..” and to which you 
assign a meaningful name (e.g. “Branch1”), or “Insert the name of the second branch..” and 
to which you assign a meaningful name (e.g. “Branch2”), or “Enter the month to extract..” and 
to which you assign a meaningful name (e.g. “Month”). 
 
The variables that you intend using should be set up before you actually use them, preferably 
at the beginning of the macro. The macro instruction to set up a variable is the word “Dim” . 
Thus to set up the previous three variables, the three lines in your macro would be: 

Dim Branch1 
Dim Branch2 
Dim Month 

Note that when setting up a variable you can indicate whether it will contain text, a number, 
etc.. e.g. Dim Branch1 as string, or Dim Branch1 as integer. 
This is not really necessary, but does save memory. 
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Macros that carry out procedures 
To start writing a procedure (sub routine) macro (without first recording), proceed as follows: 
 

1. Under the Developer tab select the Macros tool. This opens the Macro dialog  box 
2. Type in the macro name (say “Compare”). This activates the “Create” button. 

 
 

3. Click the Create button. This opens up the VBA editor and dialogue box complete with 
Sub and End Sub and the Module created (in this case “Module1”). 

 
 

4. Write your macro between Sub and End Sub. 
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Recording macros that carry out procedures and then editing them 
Particularly with macros that carry out procedures it is often much more practical to record a 
similar procedure and then just edit the recorded macro to allow for variables, input prompts, 
etc. 
 
For example, let us assume we have three branch files each containing sales data for the 
months Jan – Apr as follows: 
 
Branch A      Branch B      Branch C     

                 

 Jan Feb Mar Apr   Jan Feb Mar Apr   Jan Feb Mar Apr 

Hardware 60000 50000 52000 65000  Hardware 50000 60000 65000 70000  Hardware 35000 50000 65000 45000 

Stationery 18000 12500 13000 16250  Stationery 12500 12500 16250 18000  Stationery 8000 12500 16250 9000 

Garden 6000 6000 6240 7800  Garden 6000 6000 7800 6000  Garden 9700 6000 7800 4000 

Music 306 521 340 400  Music 521 521 400 300  Music 200 521 400 500 

Kitchen 3000 3500 4000 4500  Kitchen 3500 3500 4500 5000  Kitchen 3000 3500 4500 3000 

Pool 450 850 1366 1600  Pool 850 850 1600 2000  Pool 1600 850 1600 1500 

Total sales 87756 73371 76946 95550  Total sales 73371 83371 95550 101300  Total sales 57500 73371 95550 63000 

 
In each of these files we have named the Jan column “Jan”, the Feb column “Feb”, etc.. 
 
We now wish to write a macro that will compare a column of data (i.e. a month) from any two 
of the three files for any of the four months. 
Thus the macro must prompt us for the month (column) that is required, and the name of the 
two branches that must be compared. 
 
There will therefore be three variables that we have to set up: 

Dim Month  (to contain the month we wish to extract). 
Dim Branch1 (for the first of the two branches we wish to compare). 
Dim Branch2 (for the second of the two branches we wish to compare). 

 
Rather than try and write this macro from scratch, let’s record the process of extracting the 
Jan column from BranchA and BranchB, and then we’ll edit the recorded macro to make 
the month variable and the branch names variable as well as setting up the three Input 
prompts required. 
 
The file that we will use to do this comparison will be the file entitled “CompareABC”, and 
we’ll call the macro that we record “BranchResults” (no spaces allowed), assigning it the 
shortcut key r. Thus pressing Ctrl r will run the macro. 
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Setting up the procedural macro 
 
This will be done together in class. 
 

1. Close all your Excel files. 
2. Open the file “CompareABC”, and select cell A1 (if not already selected). 
3. Start the macro recorder, assigning the macro the name “BranchResults” and the 

shortcut key an “r”. Click OK. The macro recorder is running. 
4. Select cell B3 and enter the month “Jan” (remember that this is the name of the first 

column in each of the three files). 
5. Select cell C4 and enter “BranchA”. 
6. Select cell D4 and enter “BranchB”. 
7. Open the file called “BranchA”. 
8. Using the Name Box drop-arrow, select “Jan”. 
9. Copy this, bring “CompareABC” back onto the screen, select cell C5 and paste it. 
10. Open the file called “BranchB”. 
11. Using the Name Box drop-arrow, select “Jan”. 
12. Copy this, bring “CompareABC” back onto the screen, select cell D5 and paste it. 
13. Finally, select cell A1. 
14. Stop the recorder. 
15. Select the Macro tool, select “BranchResults”, select “Edit”. 

 
Your macro looks as follows (see the next page): 
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Sub BranchResults() 
' 
' BranchResults Macro 
' 
' Keyboard Shortcut: Ctrl+r 
' 
    Range("B3").Select 
    ActiveCell.FormulaR1C1 = "Jan" 
    Range("C4").Select 
    ActiveCell.FormulaR1C1 = "BranchA" 
    Range("D4").Select 
    ActiveCell.FormulaR1C1 = "BranchB" 
    Workbooks.Open Filename:= _ 
        "C:\Financial modelling 2013v1 course data files\BRANCHA.xlsx" 
    Application.Goto Reference:="Jan" 
    Selection.Copy 
    Windows("CompareABC.xlsm").Activate 
    Range("C5").Select 
    ActiveSheet.Paste 
    Workbooks.Open Filename:= _ 
        "C:\Financial modelling 2013v1 course data files\BRANCHB.xlsx" 
    Application.Goto Reference:="Jan" 
    Application.CutCopyMode = False 
    Selection.Copy 
    Windows("CompareABC.xlsm").Activate 
    Range("D5").Select 
    ActiveSheet.Paste 
    Range("A1").Select 
End Sub 
 
Effectively “Jan”, “BranchA”, and “BranchB” have been hard-coded into your macro. 
These need to be variable, so that you can compare another month from another branch! 
(Incidentally the _ that you see in the 7th row down is just a continuation character: Excel 
could not fit the instructions in rows 7 & 8 onto one line). 
 
What we now need to do is edit the macro and, using the instruction “Dim”,  set up our three 
variables at the start of the macro. Therefore, starting above the 1st row of code, insert the 
following 4 lines: 
 
' Set up the variables, being the month and the two branches to compare 
   Dim Month 
   Dim Branch1 
   Dim Branch2 
     
We now need to have some method of capturing the desired month name and branch names 
into these variables that we have set up, and then placing them in the desired cells on our 
spreadsheet. 
This can ideally be done by inserting three input requests prompting the user for the month 
and the two branches to compare. 
 
An input request takes the following syntax: 
Application.InputBox(“message to the user”, “heading of the Input box”) 
 
To direct a macro to “call up” a macro instruction one uses the verb “Application” followed by 
the set instruction (in this case the set instruction is “InputBox( )”) .  
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Thus to direct the macro to present the user with an input box, and enter the responses into 
the desired cells, we would insert the following lines into our macro immediately below our 
three Dim instructions: 
 
'Create the 3 Input boxes using the variables previously set up 
    Month = Application.InputBox("Enter 1st three letters of the month of report", "Month of report") 
    Range("b3").Formula = Month 
     
    Branch1 = Application.InputBox("Enter First branch to compare", "Branch to compare") 
    Range("c4").Formula = Branch1 
     
    Branch2 = Application.InputBox("Enter Second branch to compare", "Branch to compare") 
    Range("d4").Formula = Branch2 
  
And, having done so, we would delete the 6 lines of hard-coding below our new instructions: 
 
    Range("B3").Select 
    ActiveCell.FormulaR1C1 = "Jan" 
    Range("C4").Select 
    ActiveCell.FormulaR1C1 = "BranchA" 
    Range("D4").Select 
    ActiveCell.FormulaR1C1 = "BranchB" 
    
And our macro would now look as follows: 
 
Sub BranchResults() 
' 
' BranchResults Macro 
' 
' Keyboard Shortcut: Ctrl+r 
' 
' Set up the variables, being the month and the two branches to compare 
   Dim Month 
   Dim Branch1 
   Dim Branch2 
    
'Create the 3 Input boxes using the variables previously set up 
    Month = Application.InputBox("Enter 1st three letters of the month of report", "Month of report") 
    Range("b3").Formula = Month 
     
    Branch1 = Application.InputBox("Enter First branch to compare", "Branch to compare") 
    Range("c4").Formula = Branch1 
     
    Branch2 = Application.InputBox("Enter Second branch to compare", "Branch to compare") 
    Range("d4").Formula = Branch2 
 
Workbooks.Open Filename:= _ 
        "C:\Financial modelling 2013v1 course data files\BRANCHA.xlsx" 
    Application.Goto Reference:="Jan" 
    Selection.Copy 
    Windows("CompareABC.xlsm").Activate 
    Range("C5").Select 
    ActiveSheet.Paste 
    Workbooks.Open Filename:= _ 
        "C:\Financial modelling 2013v1 course data files\BRANCHB.xlsx" 
    Application.Goto Reference:="Jan" 
    Application.CutCopyMode = False 
    Selection.Copy 
    Windows("CompareABC.xlsm").Activate 
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    Range("D5").Select 
    ActiveSheet.Paste 
    Range("A1").Select 
End Sub 
 
The next step is to remove the hard-coding from the instructions that extract the desired 
month from the desired two workbooks (Jan, and BranchA, and BranchB). 
 
Remember, the desired month is now stored in a variable called “Month”, and the desired 
workbooks are stored in the variables “Branch1” and “Branch2” 
“BRANCHA” becomes “Branch1”, “BRANCHB” becomes “Branch2”, and “Jan” becomes 
“Month”. 
 
The three branches might not be in the same folder, so it is best to include the folder name 
with the branch name.  
In the example above: "C:\Financial modelling 2013v1 course data files\BRANCHA.xlsx". 
To replace “BranchA” above with the variable name “Branch1” you would amend it as follows: 
 
"C:\Financial modelling 2013v1 course data files\" & Branch1 (Note the syntax) 
 
The same rules apply when changing “BranchB” to “Branch2” 
Changing “Jan” to “Month” would be done as follows:  
 
Application.Goto Reference:=Month 
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Your completed macro would now look as follows (I have inserted a few extra comment lines 
towards the end of the macro): 
 
Sub BranchResults() 
' 
' BranchResults Macro 
' 
' Keyboard Shortcut: Ctrl+r 
' 
' Set up the variables, being the month and the two branches to compare 
   Dim Month 
   Dim Branch1 
   Dim Branch2 
    
'Create the 3 Input boxes using the variables previously set up 
    Month = Application.InputBox("Enter 1st three letters of the month of report", "Month of report") 
    Range("b3").Formula = Month 
     
    Branch1 = Application.InputBox("Enter First branch to compare", "Branch to compare") 
    Range("c4").Formula = Branch1 
     
    Branch2 = Application.InputBox("Enter Second branch to compare", "Branch to compare") 
    Range("d4").Formula = Branch2 
 
'Open the first Branch workbook required 
    Workbooks.Open Filename:= "C:\Financial modelling 2013v1 course data files\" & Branch1 
'and select the required range to copy & paste  
 Application.Goto Reference:=Month 
    Selection.Copy 
    Windows("CompareABC.xlsm").Activate 
    Range("C5").Select 
    ActiveSheet.Paste 
   
'Open the second Branch workbook required 
  Workbooks.Open Filename:= "C:\Financial modelling 2013v1 course data files\" & Branch2 
 'and select the required range to copy & paste  
  Application.Goto Reference:=Month 
    Application.CutCopyMode = False 
    Selection.Copy 
    Windows("CompareABC.xlsm").Activate 
    Range("D5").Select 
    ActiveSheet.Paste 
    
 Range("A1").Select 
 
End Sub 
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The following will not be done in class, but is explained here for delegate reference. 
The solution can be found in a spreadsheet entitled “CompareABC with macro and 
Userform”. 

Creating and using Custom Dialog Boxes in your macro 
 
Excel calls custom dialogue boxes “UserForms”. So when we are creating a custom dialog 
box we are creating a UserForm. 
 
A UserForm contains much the same controls as a normal Excel dialog box, i.e. Text boxes, 
Lables, Combo boxes, List boxes, Buttons, etc. 

 
In the previous exercise we used Input Boxes to prompt us for the month and branches,  
 
e.g.    Month = Application.InputBox("Enter 1st three letters of the month of report", "Month of report") 
 
This resulted in three input boxes appearing, one after the other, asking us to enter the  

• Month of report, 
• The 1st branch to extract that month’s data from, 
• The 2nd branch to extract that month’s data from. 

 
It would be slicker to set up a custom dialog box (i.e. a UserForm) prompting us for all three 
items at once, e.g. 

 
The items appearing on the UserForm are called Controls, and in the example above there 
are 8 controls: 

• Three Label controls, i.e. “Select month”, “Select 1st branch”, “Select 2nd branch”. 
• Three ComboBox controls (the white boxes under the Label controls above. Note that 

Excel will call the first ComboBox “ComboBox1”, the second “ComboBox2”, and the 
third “ComboBox3”), and 

• Two Button controls – an OK button and a Cancel button (“CommandButton1” and 
”CommandButton2”). 

 
Once we’ve created the UserForm (Custom Dialog Box) we need to write at least 4 macros: 

1. One to call up the custom dialog box, 
2. One to tell Excel what to do if the user clicks the OK button (i.e. store the information 

and then call the main macro, passing on to it the stored information), 
3. One to tell Excel what to do if the user clicks the Cancel button, 
4. The main macro that extracts the required month’s data from the two specified 

branches (remember, this information that is passed to it by the OK button macro). 
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But before we can create the custom dialog box and write the macros, we need to set 
up the lists of months and branches that the ComboBoxes must display, and to name 
some ranges on the spreadsheet that the macros will address. 
 
Setting up the lists 

1. Open the file called “Compare ABC with macro” 
2. Insert a new sheet into this workbook and call it “Lists” 
3. Type in a list of months and a list of branches as follows: 

 
4. Name cells A2:A4 “Branches”, and cells C2:C5 “Months” 
5. On the first sheet (“Consolidated”) name cell B3 “MonthOfReport”, cell C4 

“BranchOne”, and cell D4 “BranchTwo” 

 
 
Creating the Custom Dialog Box (UserForm) 
We now need to create a dialog box as seen on the previous page. 

1. Click the Visual Basic button. 
2. Click on the Insert Object button and select Userform 
3. The following appears: a blank form on the right, and on the left a box of controls that 

we can use to populate the blank form. 

 
4. Ensure that the Properties window is displayed at the bottom left-hand corner of your 

screen. If not, select “Properties” under your “View” tab. 
5. Give the ComboBox control (the control on the top right-hand corner of the box of 

controls) one click, move your mouse (which now displays a +) onto your blank form, 
keep the mouse button down and drag open a ComboBox to the size you want. Do 
this three times to create the three ComboBoxes (see the picture on the previous 
page). 

6. Give the Label control (second one from the left) a click, and repeat the procedure as 
with the ComboBox, placing a label above each ComboBox. 

7. Select each Label control, give it one click, and edit the text to display the messages 
as seen on the previous page (e.g.”Select month”). 

8. We now need to add two Button controls to the form, one for OK and one for Cancel: 
just as you did with the Label controls, give the CommandButton control a click and 
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draw open a button on the right-hand side of your form. Do the same for the second 
button. Then select each button, give it a click, and edit the text to show “OK” and 
“Cancel”. 

 
9. Now that we have added the three ComboBox controls to the form, we need tell Excel 

what lists to display in these boxes (the first one will display a list of months, and the 
other two a list of branches). This is done with reference to the Properties window on 
the left of your screen. 
 

10. Remember at the start of this procedure (see previous page) we inserted a sheet into 
our workbook and set up two lists: a list of our three branches (which we named 
“Branches”, and a list of months, which we named “Months”). Remember too that, on 
the first sheet of our workbook (“Consolidated”), we named cell B3 “MonthOfReport”, 
cell C4 “BranchOne”, and cell D4 “BranchTwo”. 
 

11. Dealing with the first ComboBox (“ComboBox1”): click on this control and have a look 
at the Properties window on the left of your screen: 
 

 
12. Against the “ControlSource” property (this is equivalent to the “cell link” reference on 

normal spreadsheet controls) type in the name of the range into which you would like 
Excel to place your month selected: “MonthOfReport” (without the inverted commas). 

13. Move down your Properties window until you find the property “RowSource”. Against 
this property type in the name of the list you wish the ComboBox to display: “Months” 
(without the inverted commas). This is equivalent to the “Input List” reference on 
normal spreadsheet controls. 

14. Further down the Properties window is a property called “Value”. This is where Excel 
will store your selection. You will refer to this property in your macro later. 

15. Repeat the procedure for ComboBox2. Against  the “ControlSource” property type in 
“BranchOne” (without the inverted commas), and against the “RowSource” property 
type in “Branches” (without the inverted commas). 

16. Repeat the procedure for ComboBox3. Against  the “ControlSource” property type in 
“BranchTwo” (without the inverted commas), and against the “RowSource” property 
again type in “Branches” (without the inverted commas). 

17. At this time double-click each ComboBox to see the macro attached to it. (Note that 
you need to double-click “UserForm1” in the Project window on the left of your screen 
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to get back to your UserForm each time). For example, ComboBox1 will display the 
macro: 
 

Private Sub ComboBox1_Change() 
 
End Sub 
 

18. Note that the word “Change()” in the first line of the macro indicates that the ComboBox 
will react when you select another control, e.g. the next ComboBox. This instruction 
“Change()” is called an “Event”. Another event would be “Click()”, indicating that 
something must happen when you click the control. 

19. We now need to turn our attention to the OK button and the Cancel button. For each 
button we need to write a macro (a Sub routine) that must be run when we click it. 

20. Double-click on the OK button (“CommandButton1”), and, between  Sub and EndSub 
write the following macro (note that the event for a CommandButton is Click(): 

 
Sub CommandButton1_Click() 
 
Month = ComboBox1.Value 
Branch1 = ComboBox2.Value 
Branch2 = ComboBox3.Value 
Call Compare(Month, Branch1, Branch2) 
'Remove the dialog box from the screen 
Unload UserForm1 
 
End Sub 

21. The first three lines transfer the data stored in each button’s “value” property to your 
three variables, “Month”, “Branch1” and “Branch2”. 
The next line calls in your “Compare” macro, at the same time transferring your three 
variables to that macro. Note that this line could be written without the Call statement 
as follows: 

Compare Month, Branch1, Branch2 (note: no brackets) 
(But I think the Call statement is more readable!) 
And the last line removes the dialog box from your screen. 

22. Double-click on the Cancel button (“CommandButton2”), and, between  Sub and 
EndSub write the following macro: 

 
Sub CommandButton2_Click() 
 
'Remove the dialog box from the screen 
Unload UserForm1 
 
End Sub 

 
23. We’re getting there….. 
24. We now need to a) amend our “Compare” macro to pick up the variables (Month, 

Branch1, Branch2) stored by the OK commandbutton in our custom dialog box 
(Userform1), and  b) write the macro that calls up our custom dialog box (which Excel 
will have called “Userform1”) . 

25. In the Project window on the left of your screen double-click “Module1” to get to our 
“Compare” macro. Amend your “Compare” macro to pick up the variables (Month, 
Branch1, Branch2) stored by the OK commandbutton in our custom dialog box 
(Userform1), and to remove the “Application.InputBox” statements. 
Your amended “Compare” macro should look as follows (note the first Sub line): 



SAICA 4-Day Financial Modelling Course 2016v1                                      Page 100 

 
�Copyright D V Theron CA(SA)  dave.theron@pixie.co.za 

 
Sub Compare(Month, Branch1, Branch2) 
' 
' Compare Macro 
' 
' Keyboard Shortcut: Ctrl+e 
' 
  'Open the first Branch workbook required 
    Workbooks.Open Filename:="C:\Financial modelling 2013v1 course data files\" & Branch1 
 
  '... and select the required range to copy & paste 
    Application.Goto Reference:=Month 
    Selection.Copy 
    Windows("CompareABC with macro.xlsm").Activate 
    Range("C5").Select 
    ActiveSheet.Paste 
     
 'Open the second Branch workbook required 
    Workbooks.Open Filename:="C:\Financial modelling 2013v1 course data files\" & Branch2 
 '... and select the required range to copy & paste 
    Application.Goto Reference:=Month 
    Selection.Copy 
    Windows("CompareABC with macro.xlsm").Activate 
    Range("D5").Select 
    ActiveSheet.Paste 
     
    Range("A1").Select 
End Sub 

  
26. Either by selecting Insert/Procedure or by merely typing, insert the following new 

macro calling it “Viewdialog”. (It really only consists of one line to call up the 
UserForm1): 

 
Sub ViewDialog() 
' Show the custom dialogue box 
  UserForm1.Show 
End Sub 
 

27. Once written as above, you can assign a shortcut key (say V) by pressing Alt+F8 and 
selecting Options. 

28. You can, of course, attach it to a button.  
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Macros with “If..Then” and “Loop” statements 
 
An If…Then statement is similar to an If statement in a model, in that: 
If a condition is true Then perform some sort of action. 
An If statement must always end with End If. 
The syntax of an If..Then statement is as follows: 
 

If condition Then 
action to perform 
End If 

 
For example: 

If ActiveCell.Value = 0 Then 
       Selection.EntireRow.Hidden = True 

End If 
ActiveCell.Offset(1, 0).Select 

 
This macro tests to see if the active cell has a value of 0, and if so, hides the entire row. 
It then drops down to the next line (the Offset instruction) which is saying “From the active 
cell, move 1 row down and 0 columns across and select this cell”. 

 
You might now want to test this next cell, and the next, and the next, all the way to row 31 
(say). You could do this by just repeating the macro instructions 31 times. This might be OK 
for 31 rows, but what if you have thousands of rows? 
In this case it is better to tell the macro to loop back and perform the same instructions on the 
next cell until row 31 is reached. 
For this it is convenient to use a “Do Until” statement. All “Do Until” statements must end 
with the word “Loop”. 
The syntax of an Do..Until statement is as follows: 
 
 Do Until condition to meet 

action to perform 
Loop 

 
For example (and incorporating the If statement above): 
 
Do Until ActiveCell.Row = 31 
 
     If ActiveCell.Value = 0 Then 
     Selection.EntireRow.Hidden = True 
     End If 
     ActiveCell.Offset(1, 0).Select 
Loop 
 
Other “If” and “Loop” statements that are available are: 
If condition Then If condition Then Do While condition For counter= startno.To endno  
action to perform action to perform action to perform action to perform 
ElseIf condition Then Else   Loop   Next 
action to perform action to perform 
ElseIf condition Then End If 
action to perform 
End If 
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Example of an “IF…Then” and “Do Until” macro - Hiding rows containing zeros 
 
This macro hides all the rows containing zeros on a sheet called “Northern” and then moves 
to a sheet called “Southern” and repeats the exercise. 
 
Open the file called “Hide rows macro – VBA” and run the macro. 
Then edit the macro. It looks as follows: 
 

Sub HideRows() 
'Hide macro 
 
' Keyboard Shortcut: Ctrl+h 
 
'Select the sheet called "Northern" 
Sheets("Northern").Select 
'Select cell N6 on this sheet 
Range("N6").Select 
 
Do Until ActiveCell.Row = 31 
    If ActiveCell.Value = 0 Then 
    Selection.EntireRow.Hidden = True 
    End If 
    ActiveCell.Offset(1, 0).Select 
Loop 
 
 
'Select the sheet called "Southern" 
 Sheets("Southern").Select 
 'Select cell N6 on this sheet 
 Range("N6").Select 
  
Do Until ActiveCell.Row = 31 
    If ActiveCell.Value = 0 Then 
    Selection.EntireRow.Hidden = True 
    End If 
    ActiveCell.Offset(1, 0).Select 
Loop 
 
 
Range("A1").Select 
 
End Sub 

 
 
You will have noticed that, when you run the macro, you can actually see the movement on 
the screen. In large models this could slow the process of hiding rows with zeros 
considerably . 
So, whilst you are about it, try inserting the following instruction as the first line in your macro 
and running it again. 
 
Application.Screenupdating = False 
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But now that all the rows containing zeros have been hidden, how do we get them back? 
What we’ll do is record another macro (which we’ll call “UnhideRows”) to unhide them. 
 
This will be done together in class. 

1. Close all your Excel files. 
2. Open the file called “Hide Rows Macro – VBA”. 
3. Click on your Macros tool, select the macro “HideRows”, and select “Edit”. 
4. Revert to your “Northern” spreadsheet and move to cell A1. 
5. Turn on your macro recorder (click the button in the bottom left-hand corner of the 

worksheet), type in the name “UnhideRows” and assign the Ctrl key “u”. 
6. Click the “Select All” button on the Northern sheet. 
7. On the Home tab select Format/Hide & Unhide/Unhide Rows. 
8. Select cell A1. 
9. Move to the “Southern” sheet and select cell A1. 
10. Click the “Select All” button. 
11. On the Home tab select Format/Hide & Unhide/Unhide Rows. 
12. Select cell A1. 
13. Move to the Northern sheet and select cell A!. 
14. Stop your macro. 

 
You macro looks as follows: 
 
Sub UnhideRows() 
' 
' UnhideRows Macro 
' 
' Keyboard Shortcut: Ctrl+u 
'    Sheets("Northern").Select 
    Cells.Select 
    Selection.EntireRow.Hidden = False 
    Range("A1").Select 
    Sheets("Southern").Select 
    Cells.Select 
    Selection.EntireRow.Hidden = False 
    Range("A1").Select 
    Sheets("Northern").Select 
End Sub 
 

15. Now, if you have time, assign your macro to a button. 
 

Range names in macros 
Note that macros should not refer to cells by their address, or contain hard-coded data: 

e.g. Range("N6").Select and  Do Until ActiveCell.Row = 31 
It is quite possible that rows may be inserted into the model, and the starting cell may now be 
“N7”, and the last row 32. 
Therefore, name the starting cell (N6 in our example) say, StartN (on the Northern Sheet) 
and the ending cell (N31 in our example), EndN. Do the same on the Southern sheet using 
StartS and EndS. You macro instructions will have to be changed to read as follows: 
 
Range("StartN").Select  (This was  Range("N6").Select for the Northern sheet) 
Do Until ActiveCell.Formula = EndN  (This was Do Until ActiveCell.Row = 31)     
 
 Range("StartS").Select  (This was  Range("N6").Select for the Southern sheet) 
Do Until ActiveCell.Formula = EndS  (This was Do Until ActiveCell.Row = 31)  
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Assigning macros to the Quick Access toolbar 
 
You can have the normal Quick Access toolbar on your screen or you can have an 
“extended” Quick Access toolbar on your screen that displays the standard icons, plus any 
macro icons pertinent to a particular workbook. The macro icon will only appear on your 
Quick Access toolbar when the workbook containing the macro is opened. 
 
To assign your macro to your Quick Access toolbar to appear only when the pertinent 
workbook is opened, proceed as follows: 
 

1. Right-click the Quick Access toolbar and select “Customize Quick Access Toolbar” 
2. On the left-hand side of the dialogue box select “Macros”, and on the right-hand side 

of the dialogue box, using the drop-arrow, select the name of your workbook. 

 
3. Select the name of your macro from the list of macros (in the example above 

“HideRows”). 
4. Click the Add>> button. 
5. Select OK. 
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Assigning macros to a custom tab 
 
 One can create a new tab and assign macros to it. This should really only be done if your 
macro has been saved in your Personal Macro Workbook and is therefore available for 
all workbooks. 
 
To create a new tab called “Macros” proceed as follows: 

1. Right-click on any of the tabs (say the Home tab) and select “Customise the ribbon” 
2. On the right-hand side of the “Customise” dialogue box click the “New Tab” button. 

 
3. A New Tab appears in the list along with a New Group sub-tab (high-lighted). 
4. Move to the left-hand side of the Customise dialogue box and select Macros. 

 
5. From the list of macros presented select your macro say ”HideRows” and click the Add 

button. Your macro gets added to the New Group sub-tab. 
 

 
6. Right-click “New Tab (Custom)”, select Rename, and name it “Macros”. 
7. Do the same for click “New Group (Custom)”. 
8. You now have a new tab entitled “Macros” showing your macro. 
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Using Visual Basic to create a user-defined function 
 
User-defined functions are created in the Visual Basic Editor. 
 
Let’s say we want to create a function that converts Fahrenheit to Celsius. 
 
In Celsius the freezing point of water is 0O , whilst in Fahrenheit the freezing point is 32 O . 
In Celsius the boiling point of water is 100O , whilst in Fahrenheit the boiling point is 212 O . 
 
The conversion formula is as follows: OC = (100/180)*( OF-32) where the 100 is the Celsius 
range from boiling to freezing (100-0), and the180 is the Fahrenheit range from boiling to 
freezing (212-32). 
 
To start writing the user-defined function, proceed as follows: 
 

1. Under the Developer tab select the Visual Basic  tool. This opens the VB dialog  box. 
2. Select Insert/Module. VB inserts a module and opens a blank sheet. 
3. Type in the word “Function”, followed by the name of the function you wish to create, 

e.g. “Celsius”, and in brackets a letter for the variable, e.g. (F). 
4. Thus the first line would be: Function Celsius(F). 
5. VB will automatically put in “End Function” as the next line. 
6. Between the “Function” and “End Function” lines type in the conversion formula, e.g. 

Celsius = (100/180) * (F-32). 
 
Thus the VB coding for your user-defined function would look as follows: 
 

Function Celsius(F) 
Celsius = (100 / 180) * (F - 32) 
End Function 

 
 
 
Here’s another one: 
Let’s say we want to create a function called “KnotsKph”  to convert knots per hour to 
kilometres per hour (or, for that matter, nautical miles to kilometres). 
 
1 Knot = 1.852 kms per hour. 
 
Following the rules stated above, type in the following coding: 
 

Function KnotsKph(K) 
KnotsKph = (K * 1.852) 
End Function 
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Types of financial models 
 
Deterministic 
This is the most common type of model, and allows for specific data input with results defined 
by formulas. A change to the input data will result in a change to the calculated results. 
Generally, changes can be made backwards and forwards. “Forward” changes are commonly 
known as “what-ifs” (i.e. changes to input data), and backward changes are known as “Goal 
seeks” 
 
 
Optimisation 
This is linear programming. A model is defined with sets of constraints (e.g. “only 4o hours 
are available”) and then manipulates the input data in line with the constraints to either 
maximise or minimise a result. 
 
 
Stochastic 
These are models where probabilities are assigned to sets of data, and often require Monte 
Carlo simulation techniques to solve for a result. 
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Example of a deterministic model 
As mentioned above, “What-if” is the process of changing the input variables of a model to 

determine what the effect is on the result. 

“Goal seeking” is the process of changing the result to a desired figure, and having the model 
work backwards to set an input data cell to the value that will give the desired result. 

Note that the goal seek command may not work in a spreadsheet that has a circular 
reference in it! 

Example of a Deterministic Model using the Du Pont Format 
Du Pont.xls 

 
In the example above, all the values in italics are input items, the remainder are all 
calculated. 
Here one can perform a number of "What-ifs" by changing any of the input items and seeing 
what the effect on the Return On Net Assets (RONA) is. 
 
One can also perform "goal-seeking" routines, by indicating to the model what RONA you 
would like to see, and have the model work backwards to one of the input items specified by 
you as the one to change. 
 

e.g. One can ask the question "What must my Sales be to obtain a RONA of 20%?" 

Cost of Sales Sales
40000 100000

+ - PBIT
Overheads Tot. Overhead 17000

30000 83000 /
+ Sales PBIT %

Depreciation 100000 17.00%
13000

RONA
X 16.50%

Debtors
20000 Work Capital Sales Activity

+ 38000 100000 0.97
Stock + /
25000 Fix. assets Tot.Net Assets

+ 65000 103000
Cash
8000

-
Creditors

15000
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Steps in developing a financial model 
 

 
The developing of most financial models tend to follow the following pattern: 
 
1. Clearly define the purpose of the model: 

If the model is of the strategic planning type, its objective could be to present a broad 
picture of the effect of making strategic decisions. In this case, most items of input will 
be critical, but limited in number to those that "really count". It would probably have to 
be structured in such a way as to make sensitivity analysis easy. 
 
If the model is of the budget (tactical) type, it would have to be designed so that the 
input can be measured later against results actually achieved, and might have to be 
broken down into areas of responsibility. It might also have to be designed with a 
number of users in mind, and thus will have to be user-friendly, but fool-proof. 
 
If the model is a one-off analysis type possibly analysing a business venture with a 
view to investing money in it, it is likely to be used by only one person on a one-off 
basis, and thus user-friendliness can be sacrificed in the interests of speed (but never 
compromise on the integrity). 
 
If the model is of the cash flow type, and its objective is to coerce the bank into lending 
the company more money, presentation could be important. 
 
Some examples of clearly defined purposes could be: 

� “The model is to show clearly what the cash flow IRR (Yield %) of the project 
will be over a period of 20 years to determine its viability. It should have the 
facility of testing the effect on the yield of different scenarios (different sets of 
input data)” 

� “The model must compare the NPV (at the wacc) of two projects in order to 
determine which project the company should invest in” 

� “The model must produce a budgeted Income Statement, Cash Flow Statement 
and Balance Sheet (with strategic ratios) to show clearly the cash requirements 
of the business in the coming year” 

� “The model is to show clearly what the effect on the company’s cash flow would 
be if company A was acquired” 

� “The model is to be used as a reporting tool. As such the layout should match 
the company’s existing financial statements, and the model should have the 
ability to replace forecast data with actual data on a monthly basis (and produce 
a revised forecast” 

� “The model is to indicate what the low cost housing loan requirements would be 
given the earning power of different population groups, proposed economic 
growth, inflation, and subsidy ranges. It must have the facility to test the effect 
of setting different subsidy ranges” 
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2. Have a clear understanding of who will be using the model now and in the future: 
The number of users and their level of knowledge will have a direct bearing of the 
structure of the model. 
 
Limited-knowledge users might require the modeller to control the use of the model 
through user-defined menus and prompts. Areas of the model will have to be 
protected against possible abuse, and the model will have to be user-friendly and 
foolproof. 

 
3. Determine what the final reports should look like 

This represents what summarised information is to be displayed. These final figures 
are the ones which must be analysed from a programming point of view to determine 
how they should be calculated, and the resulting formulas be inserted into the model. 
Also determine if graphs are required, and, if so, what type, and graphing out what 
data. 
 

4. Design the structure of the model in terms of columns, pages and modules  
Consider the following: 

� What is the period structure of the model? For example: the first 2 years 
in months, the next 3 years in quarters, and thereafter annually. 

� Final reports can be broken down into sheets for readability. Thus a 
balance sheet should be on its own sheet, as should an income 
statement, cash flow statement, schedules of assets and liabilities, etc. 

� Input should always be restricted to a specific area on the model, 
preferably on a separate sheet (or sheets). 

� If the model is to embrace different divisions or companies, these could 
each be contained in their own sheet or series of sheets, a summary 
sheet being placed in the front of the model summarising the information 
from the different divisions or companies. 

� In a manufacturing model, where costs are passed from one process to 
the next, each process could be modelled on a sheet of its own, data 
being picked up via formula from one sheet to the next. This makes for 
ease of use, readability, and ease of checking. 

� In a multi-file model, where a file exists for, say, each company in the 
group, consider a "Common" file which contains all information common 
to all company files - such as VAT rates, possible fuel hike %'s, inflation 
rates, tax rates, etc. 

� It is easier to print out worksheet pages than ranges of information from 
one large worksheet 

 
5. Design to trap errors 

Build in as many error traps as possible. 
*Consider such things as warnings where %s don't add up to 100 and should, 
where the balance sheet does not balance, where sales exceed production or 
stock balances go negative 
*Protect all areas of the spreadsheet, leaving only those areas unprotected that 
require data to be input. 
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Developing a financial model (contd) 
 
 
6. Determine what input is required to produce the final reports 

Defining the input is possibly the most critical part of the modelling exercise. 
 
In defining the input, one must go through the process of considering what items of 
input will interact with what other items, and how they will interact. In other words, in 
determining the input, one is also mentally defining the logic of the model. 
 
In defining the input, consider the following: 

*Avoid unnecessary input (easier said than done). 
Where changing the value of an item of input is unlikely to have much 
effect on the final outcome of the model, avoid going to great lengths to 
determine it. Thus, in a budget model, to take things to their extreme, 
avoid having to input the no. of employees, no. of cups of tea drunk by 
each employee, and the cost of a cup of tea to calculate the "Staff teas" 
line in the income statement! The cost per cup of tea is probably a guess 
anyway! 
 

*Only set up input that is practically and readily measurable. 
Do not enter such input as "No. of days stock (inventory)" if you have no 
practical means of measuring what the actual stock levels achieved in 
the company are, and can thus not prove the accuracy of your 
assumption. 

 
*Place input that can be varied column by column in separate columns 
(assuming, say, that the columns in the model represent months), and input 
that applies to all columns in a model, in a column of their own. 
 
*Place all input in one area in the model, preferably on their own sheet. 

 
7. Insert data into the model, even if the data inserted is, at this stage, inaccurate 

This will make the checking of the formulas easier when you create the logic of the 
model as the next step. It is dangerous to set up formulas returning a 0 result on the 
basis that “you’re sure they’re right, so you won’t worry about the underlying data at 
this stage”. 

 
8. Build the logic of the model (the formulas) 

Insert the relevant formulas into the sheets required under point 4 above. 
Ensure that the “Iteration” box in Excel is unticked, so that you are immediately 
warned of circular references when and if they occur. 
Check the answers with a calculator as you go along. 
Never forget to look at the reasonability of the results! 

 
9. Macros 

In most cases the use of macros can be (and should be) avoided with clever 
programming. 
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Developing a financial model (contd) 
 

 
10. Test the model 

 Scan the results for obvious inconsistencies or incorrect values. Check the answers 
with a calculator 
Remember: Checking the model with "dummy" data is only the first step in the 
validation process. Often errors can not be detected until "real" data is entered 
Change what you consider to be the critical data, and re-check the model. 
 

11 Print the output 
Often errors in column sizes, formats, layouts, spelling, etc. can only be detected on a 
proper printout 

 
12. Make a back-up copy of the final model 

You should have been doing this all along, anyway! 
 
13. Prepare the documentation 

An activity that is seldom done in practice. 
It is often useful to have an “Instruction” sheet in your model with links into the model 
itself, and embracing the extensive use of string functions, so that if the row number 
(say) in the model changes, the reference to that row in the relevant instruction will 
also change. 
Document the model as if you yourself would be removed from it for a year and then 
suddenly be given the task of running it and making significant changes to the logic. 
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Model Structure 
 

 
 
 
 
 
 
 

 
  

Input 
 

All input data,  data 
tables & scenarios 

Detailed 
Detailed 

Detaild 
Detailed 
workings and 
schedules 

Income 
Statement 
 Cash Flow 

Balance sheet 

 
Executive 
Summary 

Index 
 

Hyperlinks to schedules 

Control 
 

Warning messages 
Macro buttons 

Common headings 

 
Instructions 
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The integrity of the model 
 
 
A model should be constructed in such a way as to prevent things going wrong at a later 
stage.  
 
Accordingly, one should pay attention to the following: 
 
• Keep all input in one place. 
• Be consistent - ensure that your column headings start on the same row and column on 

every sheet 
• Avoid hard-coding in your model e.g. Gross Profit = C4*40% 
• Where the sequence of sheets in a workbook is important (you might sum up through the 

sheets onto a summary page) protect the workbook to avoid structural changes 
• Unprotect all your input cells, and then protect the worksheet so that formulas can not be 

inadvertently overwritten 
• Use Excel’s data validation facilities to prevent incorrect input. 
• Avoid circular references where possible (when initially building your model, turn off the 

iteration facility under the commands  Tools/Options/Calculation) 
• Try and allow for “what-if” questions that are not part of the original specification but that 

might arise, e.g. “What if we shorten the loan repayment period?”. (Not anticipating this 
could produce #NUM in your model). 

• Link cells across files by range name rather than by cell address where possible. 
• Build in checks and warning messages (e.g. a warning statement if the balance sheet 

does not balance) 
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Extracting positive and negative balances 
 
 
IF statements are often used to extract either positive or negative figures  
e.g. =IF(C4>0,C4, 0) 
 
However, it is often more convenient to use the MAX or MIN functions (MAX meaning “take 
the higher of”, and MIN meaning “take the lower of”). 
 
If you had a formula: =MAX(C10,C12,C13,C15), the result that will be returned will be the cell 
reference in the formula that yields the highest (maximum) result. 
Similarly, if your formula read =MAX(C4:G4), the result will be the highest value in the range 
C4 to G4. 
 
Thus if you wished to extract the value in cell C4, but only if it contains a positive figure, your 
formula would read =MAX(C4,0). 
Conversely, if you wished to extract the value in cell C4, but only if it contains a negative 
figure, your formula would read =MIN(C4,0), and if, at the same time you wished to change 
the sign of the extracted negative figure: =-MIN(C4,0), or =ABS(MIN(C4,0)). 
 
Max and Min.xls 

  A B C D E F G 
3   Year 1 Year 2 Year 3 Year 4 Year 5 
4 Surplus/-Shortfall  100 -20 130 -80 40 
5        
6 Highest value 130 =MAX(C4:G4)     
7 Lowest value -80 =MIN(C4:G4)     
8        
9 Cash (Surplus) =MAX(C4,0) 100 0 130 0 40 
10 Losses (Shortfall) =MIN(C4,0) 0 -20 0 -80 0 
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Using the “Offset” function 
 

The Offset function in Excel allows one to effectively lag and lead a series of data by any 
number of columns or rows. 
Thus data appearing in the months January through to June, can be “lagged” by, say, 2 
months into March through to August. 
This is extremely useful in the calculation of cash flows. 
 
The Offset function takes at least 3, but up to 5, arguments: 
=OFFSET(Stipulated cell, No. of rows above or below this cell, No. of columns before or 
after this cell, for how many rows above/below this cell (the Height), for how many columns 
left/right from this cell (the Width)) 
 
TIP: It is easier to understand offset if you replace the word “OFFSET” with the words “PICK 
UP THE DATA FROM”. Thus the first part of the offset statement above could be stated as 
follows: 
 
=PICK UP THE DATA FROM (A given cell, From how many rows above it (-) or below it (+), 
how many columns before it (-) or after it (+) ) 
 
Note the following: 
1. If the second argument is preceded by a minus, the data will be picked up from that many 

rows above the stipulated cell. If left as a positive, the data will be picked up from that 
many rows below  the stipulated cell 

2. If the third argument is preceded by a minus, the data will be picked up from that many 
columns to the left of the stipulated cell. If left as a positive, the data will be picked up from 
that many columns to the right  the stipulated cell 

 
The formula in cell C12 should be read as: Pick up the data from cell C11, 0 rows above 
or below it, but 2 columns to the left of it (as A10 in the formula has been preceded with a 
-) 
 
Offset.xls 

 A B C D E F G 
2 Row lag:       
3 -2  100 0 =OFFSET(C3,A$3,0)  
4   200 0 =OFFSET(C4,A$3,0)  
5   300 100 =OFFSET(C5,A$3,0)  
6   400 200 =OFFSET(C6,A$3,0)  
7   500 300 =OFFSET(C7,A$3,0)  
8        
9 Column lag      
10 2       
11   100 200 300 400 500 
12   0 0 100 200 300 

   =OFFSET(C11,0,-A$10)   
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Offset can also be used to continuously move the reference to a block of data. 
This is useful when you might wish your formulas always to refer to the previous, say, 6 
months block of data. 
For example: 
 
Offset.xls 

 

…and it can be used to access a range of columns to the left or right of the specified cell. 
For example: 
 
Offset.xls 
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Exercise 

This exercise demonstrates: 
1. Good model structure 
2. The use of “working papers” or schedules 
3. The inter-relationship between Income Statement, Cash flow, and Balance sheet 

 
Completing a monthly budget model 

 
A budget model for your company (Trading Company Ltd) has been started but needs to be 
completed. 
It is your job to complete the Schedules, Income Statement, Cash Flow statement and 
Balance sheet! 
 
Note the following: 

1. As your formula for the Inventory (stock) balance uses the =Choose function to 
look at future cost of sales figures, 15 months of sales data has been entered 
into the input sheet. 

2. Interest for the month should be calculated on the Overdraft balance in the 
previous month to avoid circular references. 

3. The opening balances per the Input sheet are also reflected in the L/Y (Last 
Year) column in the Balance Sheet. 

 
You are required to: (Note that there are 2 parts to this question): 
 
Part 1: 

1. Open the file called Trading Co.xls 
2. Set up the 4 hyperlinks required on the Index sheet, linking to the relevant 

areas on the “Schedules” sheet. 
3. Familiarise yourself with the input variables on the Input sheet. 
4. Complete the Schedules, Income Statement, Cash Flow, and Balsheet sheets 

(note that the Overdraft & Cash in bank figures in the Balance sheet should be 
picked up from the last row of the cash flow statement) 

5. Save the file 
 
When you have completed the model: 
 

 
Part 2: 

     6. Answer the following questions: 
i. What will the effect on the Bank balances be if it took 2 months to collect 

the sales instead of 3 months? 
    Cash in bank  0 0 0 0 0 0 383 369 830 783 836 1070 1108 

 
ii. Using Goalseek, determine what your GP% should be to achieve a Net 

Profit for the year of 4000 (first reset your month’s debtors to 3) (answer = 
36.64%) 
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Solution 
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Data tables 
 
When evaluating the effect of making changes to the input of your model you might make the 
change and record the result, then make another change and again record the result, and 
then another change and again record the result, and so on. 
 
If you wish to see the effect of making many changes, Excel allows us to produce a table of 
results. It allows us to change up to 2 items of input simultaneously. Changing 1 item of input 
can be done in a 1-input table, two items of input in a 2-input table. 
 
To create a 1-input table: 

1.Set up the model on the spreadsheet, clearly distinguishing the input cells of the 
model and the formula cells 
2.Set up (at least) a 2-column table and list the changes to be made to the desired 
input cell down the rows of the first column (A8:A12 below) 
3.At the top of the second  & subsequent columns, either type in the formulas that 
must be evaluated, or, better still, link that top cell to the cell in your model containing 
the pertinent formula. (B7:C7 below) e.g.: 
 
   WHATIF.xls 

 A B C 
1 Bond 600000  
2 Interest rate 11%  
3 Years 20  
4 Monthly pymnt =PMT(B2/12,B3*12,-B1)  
5 Total paid =B4*B3*12  
6 Years Monthly pymnt Total paid 
7  =B4 =B5 
8 5   
9 10   

10 15   
11 20   
12 25   

 
 
NB. In Excel, the Data table must be placed on the same sheet as the input. 
Indicate to Excel where you have set up your table by highlighting the area containing your 
table (cells A7..C12 above), select the commands Data/Data Tools/What If Analysis/Data 
Table (2003 – Data/Table), then indicate where the column input cell is that must be changed 
(cell B3 above), (i.e. The cell in the model that must be replaced by the column of data.) 
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To create a 2-input table: 
1.Set up the model on the spreadsheet, clearly distinguishing the input cells of the 
model and the formula cells 
2.Set up a multi-column table and list the changes to be made to the first desired input 
cell down the rows of the first column, and the changes that must be made to the 
second input cell across the top of the table. 
3.In the top left-hand corner of the table, either type in the formula that must be 
evaluated, or, better still, link that top cell to the cell in your model containing the 
pertinent formula. 
4.Select the commands Data/Data Tools/What If Analysis/Data Table (2003 – 
Data/Table), indicate to system that this is a 2-input table, where your table has been 
set up, which input cell in the model relates to the changes indicated in the first column 
of your table (“The Column Input cell”), and which input cell in the model relates to the 
changes indicated across the top of the table (“The Row Input cell”). 

 
 A B C D E 

1 Bond 500000    
2 Interest rate 11%    
3 Years 20    
4 Monthly pymnt =PMT(B2/12,B3*12,-B1)    
5 Total paid =B4*B3*12    
6      
7 =B4 6% 7% 10% 15% 
8 5     
9 10     

10 15     
11 20     
12 25     

 
 

Note that data tables must be on the same sheet as the input 
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Exercise – Inserting a data table into the budget 
 
 
Working with the Trading Co file: 
 

1.  Move to the Input sheet and unhide rows 45-58 
2.  Complete the data table to test the effect on the TOTAL NET PROFIT of making the 

following changes to the Variable Expense% and the GP%: 
 
 

       Variable Expenses % 
    3112 4.00% 5.00% 6.00% 7.00% 
    25.00% 2440 2305 2170 2035 

G   27.50% 2776 2641 2506 2371 
P   30.00% 3112 2977 2842 2707 

%   33.00% 3515 3380 3245 3110 
    35.00% 3782 3648 3514 3379 
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Cash Flow Statements – Comparing the receipts & payments 

method with the traditional method 
 
The “traditional” method of preparing a cash flow statement is to: 
 

1. Adjust the profit figure to arrive at a cash profit by removing from it any items that don’t 
represent an outflow of cash, e.g. depreciation (one doesn’t physically go out and buy 
depreciation) 

2. Determine the movement of all the working capital items (current assets and current 
liabilities) from period to period. For example, if inventory (stock) moves up from one 
period to another, this represents an outflow of cash [stock was purchased]. 
Conversely, if inventory (stock) moves down from one period to another, this 
represents an inflow of cash [the stock was sold]. The opposite is true for your current 
liabilities. If your creditors moved down from one period to another, this represents an 
outflow of cash [creditors were paid] 

3. Determine the movement of all fixed assets (at cost) and long-term liabilities. *(See the 
note below) 

4. Add these movements on to the “Cash profit” derived above 
 
*Note: This traditional method can become more complicated when fixed assets are sold, 
realising either a profit or a loss, as the profit (or loss) does not necessarily represent cash 
acquired (or disbursed), and the cash flow should take this into account. Any profit might 
arise from an over-recovery of depreciation, itself not a cash item. 
 
In the case of the Trading Co example, fixed assets with a net book value of 280 were sold 
for 160, realising a loss of 120. This loss must be reflected in the Income Statement, but must 
be added back at the time the traditional cash flow is prepared as this does not physically 
represent an outflow of cash (there was in fact an inflow of cash of 160 
 
To demonstrate this, a “traditional” cash flow will be set up in the Trading Co example just 
completed. 
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Optional exercise -creating a traditional cash flow statement 
 
We wish to compare the preparation of a “traditional” cash flow statement with the 
preparation of a “receipts & payments” cash flow statement. 
 
The cash flow statement completed in the “Trading Co” exercise was done using the receipts 
& payments method, and we now wish to prepare the same cash flow statement using the 
traditional method. 
 
You are required to: 

1. Open the file called “Trading Co Cash Flow.xls”. This is the same model you have just 
worked on, with the exception that another cash flow sheet has been introduced. 

2. Move to the “Cash Flow Traditional” sheet. 
3. Insert the formulas into the yellow-shaded areas 
4. Compare this method with the previous receipts & payments method 

  Cash Flow Statement      
              
  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Net Profit  202 246 268 245 221 200 38 224 291 335 378 465 

Add back: Depreciation written off  3 3 3 3 3 3 4 4 4 4 4 4 

Loss on sale of fixed assets  0 0 0 0 0 0 120 0 0 0 0 0 

Cash Profit  205 249 271 248 224 203 162 228 295 339 382 469 

              

Movement in working capital from an INFLOW point of view):           

Add: Inflow/-Outflow:  -173 -277 -453 -947 131 312 380 348 -103 -648 -510 -475  

Decrease in Debtors  -950 -1240 -1560 -240 120 360 480 0 -480 -960 -840 -960  

Decrease in Inventory  -980 0 168 168 252 -84 -504 -420 -336 -504 672 840  

Increase in Creditors  1670 858 824 -980 -336 0 336 672 588 672 -504 -504  

Increase in Provision for tax  87 105 115 105 95 36 68 96 125 144 162 149  

               

Fixed assets sold/purchased               

Add: Inflow:               

Proceeds on disposal of fixed assets  0 0 0 0 0 0 160 0 0 0 0 0  

Deduct: Outflow:               

Fixed Assets purchased  0 0 0 0 0 0 600 0 0 0 0 200  

                           

Cash flow  32 -28 -183 -699 354 515 101 575 192 -309 -128 -206  

Add: Opening balance  -1070 -1038 -1066 -1249 -1948 -1593 -1078 -977 -402 -210 -519 -647  

Closing balance  -1038 -1066 -1249 -1948 -1593 -1078 -977 -402 -210 -519 -647 -853  

               

Per "Cash Flow Receipts & Payments"  -1038 -1066 -1249 -1948 -1593 -1078 -977 -402 -210 -519 -647 -853  
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Logical tests 
 
=IF 
It is often necessary in financial modelling to use logical tests in a model. i.e. a statement that 
reads: If this condition is true, then use this formula, else use that formula. 
e.g. If sales are greater than target of 10 000, then calculate commission at 10% of the sales, 
else just pay the minimum commission of 1000. 
In most modelling systems this is known as an If,Then,Else statement. 
Here are some examples of logical statements in a spreadsheet system: 

=IF(C6>=10000,C6*10%,1000) 
=IF(B10>0,"Overdraft","Bank") 
=IF(E15<>0,"Out of balance!","") 
=IF(AND(B6=C6,C6=D6),"OK","Check") (both conditions must be met) 
=IF(OR(B6=C6,C6=D6),"OK","Check")    (either condition must be met) 

 
IF statements can be nested up to a level of sixteen “ifs”. For example, a nested IF statement 
can be expressed as follows: 

=IF(B6<0,0,IF(B6>C6,D5*D6,D7*D7)) 
 
=ISNUMBER and =ISBLANK 
IF is often used with the ISNUMBER or ISBLANK function (as is the case with the “Vehicle 
Contribution” model – our next exercise). 
 
Override.xls 

 A B C D E F 
1 Calculated sales from Marketing Dept  500 550 600 650 
2 Overridden with the following quantities:   450 0  
3 = Sales used  500 =IF(ISNUMBER(D2),D2,D1) 450 0 650 

 
 
=COUNT 
Testing whether data has been input anywhere in a row 
 
COUNT can also be used to test whether there is data anywhere in a range of cells. 
Thus the formula in column G determines whether there is data in row 2, and the formula in 
column H produces a Yes where data is present or nothing where it is not. 
 
Override.xls 

 A B C D E F G H 
1 Calculated sales from Marketing Dept  500 550 600 650   
2 Overridden with the following quantities:   450 0  =COUNT(C2:F2) =IF(G2>0,”Yes”,””) 
3 = Sales used  500 450 0 650   
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Multi-file models 

 
Linking with formulas 
Files can be linked by formula in exactly the same way as sheets can. 
If the point method is used, all the relevant files must be opened (not necessarily displayed). 
When copying and paste-linking, or using the point method, Excel makes the references 
absolute ($B$4). Remove the $s if you wish to copy this formula. 
Beware! Should the target file be closed, and a new row inserted in the source file, the target 
file would be "unaware" of this, and would still remain linked to the original cell. 
To get around this, make sure that all linked files are open at the time the row is inserted into 
the source file. 
 
Alternatively (a better option, but not always practical in a budget scenario) cells can be 
linked by name rather than by cell reference. 
 
Enabling linked files to run independently of each other: 
1. Create separate “link” sheets 

There might be a requirement to run linked files independently of each other. 
For example, an “input” file might well be kept separate from the “calculation” file. This 
is often done to simplify the entering of input data into the file by one or more 
individuals on a network. 
For example, input items such as a product price list might appear on a “source” input 
file. In order to run various scenarios based on changing prices, it would be necessary 
to change the data in the “input” file, then open the “calculation” file to see what the 
effect is. 
It would be better to be able to change the prices in the “calculation” file. This would 
have the added benefit of being able to use Excel’s goal seek facility on the selling 
prices if necessary. 
For this reason, and for reasons of consistency, it is best to have separate “link” 
sheets in the “calculation” model, all data from the “input” model being brought into 
these “link” sheets. Your formulas then address these link sheets where necessary, 
not the Input file. This does give rise to a bit of duplication, as you will be duplicating 
the item in the “input” file on the “link” sheet in the “calculation” file, but in the long run 
it will be worth the effort. 
 

2. Create “override” sheets 
The next step is to decide which of the input items you might wish to change for the 
purpose of calculating sensitivities. 
Enter these items (e.g. the selling prices) into a sheet entitled “Override” 
These “override” items will take preference over linked input items in your formulas. 
You would do this by using an IF statement in your calculation, effectively stating in 
your formula that  “if override data exists, then use the override data, else use the 
linked input data” 
If “override” data is being used, it would be wise to indicate on the “Control” sheet that 
this “override” data is active in the model, not the data as input via the “input” file. 
The override data can then be used for sensitivities without disturbing the input data in 
the input file. 
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Exercise 
 

This exercise covers the structure of multi-file models, where a file might need to be run 
independently of a “source” file linked to it using “override” data. 
 

A Sales model with links and overridden data 
 

You need to prepare a forecast, by month, showing the anticipated gross profit that each of your 
earthmoving products will make for the year, and the total gross profit from all products for the year. 
 
The selling prices are to be determined by executive committee, so you decide to structure your 
model to consist of an “Input” file (“Price list.xls”), being the file of selling prices received from the 
executive committee, and a “Calculation” file (“Sales.xls”), being the financial model itself. 
 
You are required to: 
Part 1 

1. Open the Excel files “Price list.xls” and “Sales.xls” 
2. Familiarise yourself with the input in the “Price list” file. This is the “input” file. 
3. Familiarise yourself with the “Sales” file. Note that this file consists of 

 
a. A Control sheet indicating whether override data has been used to replace the selling 

prices picked up from the “Price list” file. 
b. A sheet with  input sales quantities 
c. A Sales sheet on which the Sales, Cost of Sales & Gross Profit will be calculated 
d. A Link sheet that will be linked to the “Price list” file 
e. An “Override” sheet wherein data can be input to override the prices picked up from 

the price list file 
 

4. Move to the “Link” sheet in the Sales file (the “calculation” file), and link the required cells in 
this sheet to the cells in the “Price list” file. Note the consistency as far as rows and columns 
are concerned. 

5. Note that the following data has been inserted into the “Override” sheet. 
  Jan Feb 
Selling price overrides    
Mover  0  
Digger  18000 18000 
Scraper    
Loader    
Spare 1    

 
6. Insert the necessary formulas in the “Sales” sheet to calculate Sales, Cost of sales and Gross 

profit,  BUT NOTE that where “override” prices exists on the “Override” sheet, these 
prices must be used in the calculation of sales in preference to the prices appearing in 
the “Link” sheet.  An override price of 0 should be accepted as a valid price if such a 
price is input. 

7. Check your answers on the next page 
 
Part 2 

1. Move to the “Control” sheet and put the necessary IF formulas in cells B4:B8 to display “Yes” if 
override data exists in any month on the “Override” sheet, and “No” where it does not. 0 
should be considered to be valid override data. 

2. Check your answers on the next page 
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Solution – Sales exercise – Part 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution – Sales exercise – Part 2 
 

Control     
      
Price list used:         
 
Selling prices overridden? 

Mover Yes   
Digger Yes   
Scraper  No   
Loader  No   
Spare 1  No   

 
  

  Jan Feb Mar Apr May Jun 

Sales        

Mover  0 20000 30000 44000 55000 66000 

Digger  270000 288000 340000 396000 418000 440000 

Scraper  150000 150000 150000 160000 160000 160000 

Loader  110000 132000 154000 192000 216000 240000 

Spare 1  0 0 0 0 0 0 

  530000 590000 674000 792000 849000 906000 
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Summing through the sheets 
 
Formulas spanning sheets are best created using the point method, as this obviates the 
possibility of spelling a sheet's name incorrectly. 
 
Let us assume we have a spreadsheet with 4 sheets: “Summary”, “Sales”, “Stores”, & 
“Finance” (in that order) (see “Summing through the sheets.xls”) 
 
To put in a formula in cell B1 in the “Summary” sheet that sums up cell B1 from sheets 
“Sales” through to “Finance” proceed as follows: 

 
1.In cell B1 of the summary sheet, start with =sum()  [Use the Autosum tool] 
2.Click on the tab of “Sales” sheet to move to that sheet, and select cell B1 
3.Press and hold down the SHIFT key (the anchor key in Windows) 
4.Click on the “Finance” sheet tab 
5.Hit the enter key, or click on the green tick in the formula bar. 

 
The formula will appear as follows:   =SUM(Sales:Finance!B1)
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Exercise 
 
This exercise demonstrates the use of short-cuts to create file links and a suggested method 
of creating a consolidated income statement and balance sheet 
 

Consolidating the branch files 
 
You wish to set up a Consolidation file to consolidate the Income Statements and Balance 
Sheets of your 3 branches, and allow for consolidation adjustments. 
 
To do this we will need to create a file with page layouts the same as the Income Statement 
and Balance Sheet of any one branch. 
 
Whilst only one sheet is needed for the Consolidated Income Statement, and one for the 
Consolidated Balance Sheet, it is preferable to open up sheets for each of the branches, link 
each branch sheet to the branch file, and summate them, through consolidation sheets, onto 
the Consolidated Income Statement, and Consolidated Balance Sheet. 
 
You are required to: 
 
1. Open the file called “Jhb.xls” (This is one of your 3 branch files – Jhb, Cpt and 

Dbn) 
2. Open the file called “Consol” 
3. Insert the link formulas into the Jhb Income Statement and Jhb Balance Sheet, to link the 

cells in these sheets in the new workbook to the cells in the JHB workbook (Tip: Pre-
select the entire Income Statement or Balance Sheet, enter the formula for the active cell, 
remove the $ signs from the formula, and hit Ctrl Enter to enter the formulas into all the 
selected cells). Note that this has already been done for the Cpt and Dbn sheets 

4. In the first (Consol) Balance Sheet sheet, insert the SUM formulas to sum up all the 
Balance Sheets into a Consolidated Balance Sheet 

5. In the first (Consol) Income sheet, insert the SUM formulas to sum up all the Income 
Statements into a Consolidated Income Statement 

6. Save the file back to “Consol” 
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Solution 
 

 
 
 
 

Branch:  Consolidated

Budget for the year ending:

Balance Sheet - 000's

Last year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Share Capital 10530 10530 10530 10530 10530 10530 10530 10530 10530 10530 10530 10530 10530
Retained profits 5766 5932 6243 6501 6765 6894 7020 7182 7525 7917 8323 8636 6281
Shareholders equity 16296 16462 16773 17031 17295 17424 17550 17712 18055 18447 18853 19166 16811
Interest bearing debt 9174 10116 8868 8595 8222 7118 6930 6501 6425 6695 6899 6908 8703
Capital employed 25470 26579 25642 25627 25517 24542 24480 24212 24480 25142 25752 26074 25513

Employed as follow s:

Fixed assets
At cost 5700 5700 5700 5820 5820 5820 5820 5910 5910 5910 5910 5910 5910
Less: Depreciation 1800 1889 1978 2066 2157 2247 2337 2427 2519 2612 2704 2796 2888

3900 3811 3723 3754 3664 3573 3483 3483 3391 3299 3206 3114 3022
Current assets

Stock 16500 14460 15565 15943 16118 15355 15015 14887 15351 15732 16036 16054 16320
Debtors 13350 12771 13830 14122 14262 13616 13303 13195 13598 13943 14225 14257 14489
Bank 0 0 0 0 0 0 0 0 0 473 973 1489 0

29850 27231 29395 30064 30380 28971 28318 28082 28950 30148 31234 31800 30809
Current liabilities

Foreign creditors 8100 4212 7091 7696 7918 7339 7141 7103 7463 7740 7950 7967 8138

Sundry creditors 180 180 180 180 180 180 180 180 180 180 180 180 180
Provision for tax 0 71 205 315 428 483 0 69 217 385 559 693 0

8280 4463 7476 8191 8526 8002 7321 7352 7860 8304 8688 8840 8318
0 0 0 0 0 0 0 0 0 0 0 0 0

Total employment of capital 25470 26579 25642 25627 25517 24542 24480 24212 24480 25142 25752 26074 25513
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Income Statement - 000's

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Sales 6474 7548 7455 7443 5592 5952 6359 8326 8468 8494 7392 8639 88142
Cost of sales 4887 5634 5643 5625 4158 4500 4772 6287 6346 6346 5485 6504 66186
Gross profit 1587 1914 1812 1818 1434 1452 1587 2039 2122 2148 1907 2135 21956
Less: Variable expenses 647 755 746 744 559 595 636 833 847 849 739 864 8814

Contribution 940 1159 1067 1074 875 857 951 1207 1275 1299 1168 1271 13142

Less: Fixed expenses: 584 584 584 585 585 585 630 632 632 632 632 632 4865

Depreciation 89 89 89 90 90 90 90 92 92 92 92 92 1088
Salaries & w ages 450 450 450 450 450 450 495 495 495 495 495 495 5670
Other 45 45 45 45 45 45 45 45 45 45 45 45 540

Operating profit 356 575 483 488 290 272 321 575 643 667 536 639 5844
Interest on overdraft/loans 118 131 115 111 106 92 90 84 83 86 89 89 1194
Profit before tax 237 445 368 377 183 180 232 491 560 580 447 550 4650

Taxation 71 133 110 113 55 54 69 147 168 174 134 165 1395
Profit after tax 166 311 258 264 128 126 162 344 392 406 313 385 3255
Retained profits b/f 5766 5932 6243 6501 6765 6894 7020 7182 7525 7917 8323 8636 5766
Profits available for distribution 5932 6243 6501 6765 6894 7020 7182 7525 7917 8323 8636 9021 9021

Dividend payable 0 0 0 0 0 0 0 0 0 0 0 2740 2740
Retained profit per balance sheet 5932 6243 6501 6765 6894 7020 7182 7525 7917 8323 8636 6281 6281
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Exercise 
 

Converting the consolidated results to foreign currency 
 
For reporting purposes we need to show our consolidated balance sheet in US$  
 
You are required to: 
 

1. Control-drag the  “Consolidated balance sheet” sheet in your Consol file to the right to 
create a duplicate sheet 

2. Into cell D1 type “Currency USD” 
3. Into cell F1 type an exchange rate of 6.00 
4. Copy cell F1 onto the clipboard 
5. Select all the data on your “Consolidated balance sheet” sheet, and paste-

special/formulas/divide the copied cell onto these selected cells 
6. Your results should look as shown below 
7. Having done that, use “Edit/Replace/Replace all” to replace /6 with /$F$1 

 
Branch: Consolidated Currency: USD 6.00        

              

Budget for the year ending: December 2010            

              

Balance Sheet - 000's              

              

 Last year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Share Capital 1755 1755 1755 1755 1755 1755 1755 1755 1755 1755 1755 1755 1755

Retained profits 961 989 1041 1084 1128 1149 1170 1197 1254 1320 1387 1439 1047

Shareholders equity 2716 2744 2796 2839 2883 2904 2925 2952 3009 3075 3142 3194 2802

Interest bearing debt 1529 1686 1478 1433 1370 1186 1155 1083 1071 1116 1150 1151 1450

Capital employed 4245 4430 4274 4271 4253 4090 4080 4055 4080 4190 4292 4346 4252

               

Employed as follows:               

               

Fixed assets               

At cost 950 950 950 970 970 970 970 985 985 985 985 985 985

Less: Depreciation 300 315 330 344 359 374 390 405 420 435 451 466 481

 650 635 620 626 611 596 581 580 565 550 534 519 504

Current assets               

Stock 2750 2410 2594 2657 2686 2559 2502 2481 2559 2622 2673 2676 2720

Debtors 2225 2128 2305 2354 2377 2269 2217 2199 2266 2324 2371 2376 2415

Bank 0 0 0 0 0 0 0 0 0 79 162 248 0

 4975 4538 4899 5011 5063 4828 4720 4680 4825 5025 5206 5300 5135

Current liabilities               

Foreign creditors 1350 702 1182 1283 1320 1223 1190 1184 1244 1290 1325 1328 1356

Sundry creditors 30 30 30 30 30 30 30 30 30 30 30 30 30

Provision for tax 0 12 34 53 71 81 0 12 36 64 93 115 0

 1380 744 1246 1365 1421 1334 1220 1225 1310 1384 1448 1473 1386

  

Total employment of capital 4245 4430 4274 4271 4253 4090 4080 4055 4080 4190 4292 4346 4252
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Balance sheet terminology 
 

Consider the following simple balance sheet: 

 
Balance sheet at …..     
     
Share capital 1000  Plant & machinery 4000 
Profit 200    
Shareholders equity 1200    
   Current assets  
Loan 3000  Inventory (Stock) 300 
   Accs Receivable (Debtors) 500 
   Cash 400 
    1200 
   Current liabilities   
   Creditors (Accs payable) -1000 
     
   Working capital 200 
     
Total capital 4200  Total net assets 4200 

     
 
 
 
Total capital = Total net assets     
RONA = Return on Net Assets = Return on Total capital  
Total capital = Shareholders equity + Loan (i.e. Shareholders' capital + Lenders' capital) 
Working capital = Current assets - Current liabilities = Net Current Assets  
Current ratio = Current assets/Current liabilities  
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Financial Ratios 
 
Ratios can be classified into four major categories: 

1.Ratios that measure the profitability of the enterprise (Profitability) 
2.Ratios that measure how efficiently the assets are managed (Activity) 
3.Ratios that measure the company's ability to pay its debts (Liquidity) 
4.Ratios that determine to what extent borrowed funds are used to finance the 
business (Gearing) 

 
Profitability Ratios 
The ability of a company to generate profits is essential to its long term survival. 
Profits are necessary to 

* Sustain growth 
* Attract new capital 
* Reward shareholders for risk-taking 

Profitability ratios are normally expressed in percentage terms. 
 

% Gross Profit/Sales 
This ratio indicates how much of each $1 of sales is available to meet the expenses of 
running the business. 

Gross Profit 
     Sales 

 
% Operating Profit/Sales 
Operating profit is Net Profit before Interest 
This ratio indicates how much of each $1 of sales represents income from operations. 
Changes in this % from year to year are an important indication of efficiency 

Profit before Interest 
         Sales 

 
% Net Profit after tax/Sales 
This is the amount of each $1 of sales available for growing the business or 
distributing to the shareholders 
 

Profit after tax 
      Sales 

 
% Net Profit after tax/Owners Funds 
This represents the return the owners are getting on their investment, and can be 
compared with returns achievable from alternate investments 
Why risk your money for a return that is lower than that obtainable from investing in a 
secure investment such as Fixed Deposits, etc? 

                       Profit after tax                                 
(Owners funds at start + owners funds at close)/2 
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Financial Ratios (contd) 
 
 
 
Activity ratios 
Activity ratios are normally expressed as "times per year" 
 

Stock Turn 
This is the number of times that stock (inventory) is bought and sold during the year. 
If an item of stock costing $100 yields a profit of $10, and this item is bought once and 
sold once during the year, the company will make a profit for the year of $10. If, 
however, this item is bought and sold four times during the year, the company will 
make $40. 
An acceptable rate will depend on the industry. For example, a supermarket with its 
low profit margin needs to turn over its stock much more often than will a wholesaler. 
 

Cost of goods sold 
                                     Average Stock (inventory) 

 
No. of months sales in stock 
In a non-cyclical business, this is calculated by dividing the Cost of Sales by 12 to get 
a monthly figure, then dividing this monthly figure into the stock to determine how 
many months it will take to realise the stock. 
Depending on the time it takes to obtain the stock from the supplier, and the level of 
service the company wishes to provide to its customers, this figure can differ from 
company to company, and from product to product 
In a cyclical business, it will be necessary to estimate the cost of sales in the months 
to come to determine what level of stock you're holding, or require to hold. 
 

     Stock (Inventory)     
      (COGS/12) 

 
Days (or months) debtors outstanding 
This is the length of time in days that it takes credit customers to pay their accounts. 
It is calculated by dividing the debtors figure by the daily (or monthly) sales figure 
In a cyclical business, it will be necessary to look at past months sales to arrive at a 
monthly sales figure 
 

     Debtors (A/cs Receivable)       
      (Sales/No of days p.a.) 
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Financial Ratios (contd) 
 
Liquidity ratios 
Usually expressed in the form of ratios, e.g.. 2:1 
These ratios measure the ability of the company to pay its current liabilities out of current 
assets. 

Current ratio 
This is a commonly used ratio which is found by dividing the total current assets by the 
total current liabilities to see how easily the company can settle its debts out of readily 
realisable current assets. 
 A ratio above 1.5:1 is generally acceptable. A ratio of 1:1 would be "pushing it". 
 

  Current assets      
Current liabilities 

 
Acid Test (or Quick) ratio 
The Acid Test excludes those assets that are not readily realisable from the current 
ratio equation. This normally means that stock (or part of it) is excluded from the 
current asset figure. 
 

  Current assets – Stock (Inventory)     
             Current liabilities 

Insolvency ratio 
Research has produced a ratio to predict business failure that has proved to be reasonably 
accurate. 
 
This is the ratio of Cash Profits to Total Debt.  
 
Cash Profits can be defined as Net Profit after tax with non-cash items such as depreciation 
added back, and also adjusted for non-recurring, or extraordinary items 
Total Debt  means all liabilities (current and long term) 
 

*A ratio of less than 15% indicates a business in serious financial difficulty 
*A ratio of less than 10% indicates potential bankruptcy 
*A ratio of less than 5% indicates a high probability of bankruptcy 
*A sharp fall in the ratio indicates impending collapse 

 
Net profit after tax adjusted for non-cash items  
                      Total liabilities 

 
Sometimes this ratio is viewed the other way round: 
 

Total liabilities  
                   Net profit after tax adjusted for non-cash items 
 

As the cash profit is for a year, this ratio will indicate how many years it would take to pay off 
the liabilities from profits. 

If 5 years is considered to be the maximum permissible period, any excess over that would 
be considered unacceptable, and might signal possible financial difficulty.
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Financial Ratios (contd) 
Gearing ratios 
Usually expressed in the form of percentages 
These ratios provide a measure of the extent to which borrowed money is used to finance 
company assets. This will have a bearing on the company's ability to obtain further finance. 
Remember however, that, assuming the business is generating a higher rate of return on its 
assets employed than is being paid on borrowed money, the greater the proportion of 
borrowing, the greater the percentage return on the shareholders' funds invested. 
 

Debt/Equity ratio 
This is the ratio of total monies owing by the company to shareholders funds. It is a 
measure of how much of the company is in fact being financed by outsiders as 
opposed to owners. 

Total long-term liabilities     
Shareholders Funds 

 
Total Debt/Total assets 
This ratio is calculated by adding together the total liabilities of the business and 
dividing by the total assets. 
A company that has more than 50% of its assets funded by debts means that creditors 
are providing most of the finance, and therefore bearing most of the risk, rather than 
the owners. Percentages below 50% are considered acceptable. 
 

 Total liabilities 
   Total assets 

 
Interest cover 
This measure indicates the extent to which interest on debt can be met out of the 
company's earnings. A business which cannot earn enough to meet its interest 
payments is unprofitable and effectively insolvent. This has been the demise of many 
businesses! 
An interest cover of 3 times is generally expected by lenders. 
 

 Net profit before interest 
            Interest 

Other ratios 
Price/Earnings ratio (P/E ratio) 
This is a ratio that values the shareholders equity of the company. 
It is a multiple of the price of a share over the earnings (after tax) per share. 
As far as quoted companies are concerned, these ratios are available in the press, 
and can be used as a guide in the valuation of shares in a private company. If the 
market feels that a share has great growth potential, the price it will pay for a share will 
generally be a higher multiple of that share’s current earnings (PAT) than for a share 
that might be perceived as lacking growth 
 

Market price of a share 
Profit after tax per share 
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Viewing financial ratios graphically 
 
 
Graphs are useful for presenting data pictorially, where the exact amounts graphed out are 
not important for the overall appreciation of the financial position, but where comparatives or 
trends need to be seen easily and quickly. 
 
The type of graph used will depend on the data being analysed: 

*To quickly determine trends, a line graph is normally used 
*To make comparisons, a bar chart is commonly used 
*To see what portion each item of data represents of the whole, a pie chart can be 
used. 

 
Remember that, to select data which is not lying adjacent to each other on the spreadsheet 
(eg. descriptions in column A and totals in column H), the Ctrl key should be kept down when 
selecting the second and subsequent ranges. 
 
Excel graphics has a couple of extra features in that one can actually manipulate the 
components of the graph itself (a bar, or a line), and the data in the spreadsheet will react. 
Using the Insert command, it is also possible to insert trend lines (linear, polynomial, 
logarithmic, moving averages, power and exponential curves) into the graph. 
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Exercise - Viewing ratios graphically 
 
You have been given the job of analysing the results of a hardware trading company for the 
past 5 years, and presenting the results by way of graphs. 
 

Income Statements      
 Year 1 Year 2 Year 3 Year 4 Year 5 
Nuts 2000 2200 2420 2662 2928 
Screws 2500 2750 3025 3327 3659 
Bolts 3000 3300 3630 3993 4392 
Nails 1200 1320 1452 1597 1756 
Total sales 8700 9570 10527 11579 12735 
      
Total Gross Profit 3480 3349 3473 3357 3502 
Less: Expenses:      
          Variable 435 478 526 578 636 
          Fixed 1000 1100 1210 1331 1464 
          Depreciation 1200 1200 1350 1500 1500 
Profit before interest 845 571 387 -52 -98 
          Interest 463 393 440 549 655 
Net Profit 382 178 -53 -601 -753 
      
Balance Sheets      
Share Capital 500 500 500 500 500 
Accumulated Profit 2382 2560 2507 1906 1153 
Shareholders Funds 2882 3060 3007 2406 1653 
      
Long-term liabilities 3435 2435 2801 3742 4653 
Current Liabilities: 2142 2616 3073 3094 2722 
      Creditors 942 1116 1473 1344 822 
      Overdraft 1200 1500 1600 1750 1900 
 8459 8111 8881 9242 9028 
      
Fixed assets at cost 8000 8000 9000 10000 10000 
Less: Depreciation 1700 2900 4250 5750 7250 
Net book value 6300 5100 4750 4250 2750 
      
Current assets: 2159 3011 4131 4992 6278 
      Stock 1044 1382 1763 2055 2638 
      Debtors 715 1179 2018 2537 3140 
      Other 400 450 350 400 500 
 8459 8111 8881 9242 9028 
Insolvency ratio x 100 28.37 27.28 22.08 13.15 10.13 
Days debtors (360 days) 29.59 44.35 69.01 78.88 88.76 

 
You are required to: 

1.Open the file called Graphs 
2.Calculate the Insolvency ratio and the Days Debtors ratio in rows 45 & 46 of the 
spreadsheet 
3.Prepare three graphs, placing them at the cell references mentioned below: 

a) At cell H5: a pie chart showing the product sales mix  for year 5 
b) At cell H19: a line graph showing the Insolvency ratio and Days Debtors 
trends 
c) At cell H34: a column chart comparing current assets with current liabilities  
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Solution - Viewing ratios graphically 
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Building a 20-year project model 
 
Throughout the remainder of the course, delegates will go through the process of building a 
toll-road project model from scratch, based on the model structure outlined previously. 
 
 

Information pertinent to the 20-year toll road project: 
 

1) The model must cover a period of 20 years 
2) It will use as its base the number of vehicles estimated to use the toll road in the first year 

of operation, inflated by a growth factor for the remaining 19 years 
3) Toll revenue can be considered to be cash.  This will be calculated by applying an 

average toll fee to the number of vehicles using the toll road. 
4) Certain expenses will be incurred annually to manage the toll road. These will consist of a 

large portion of fixed expenses (salaries, depreciation, etc.) and a small variable 
component – costs that will vary with the number of vehicles using the road. These costs 
will all be inflated at the estimated inflation rate. 

5) At some point in time, major maintenance will have to be incurred. It is estimated that this 
will occur after every 5,000,000 vehicle has passed over the road. 

6) Fixed assets will be purchased at the commencement of the project, and further 
purchases would be made at various intervals throughout the life of the project. 

7) Funding will come from 3 sources: 
a) An initial loan will be raised at the start of period 1 
b) A further loan would be raised when necessary (to help finance the cost of fixed 

assets). The model should make provision for this further loan (loan 2) to be raised 
at any time during the 20 years of the project. i.e. the model should allow the user 
to change the year in which this second loan is raised without necessitating a 
change in any of the formulas relating thereto. 

c) The investors would inject capital amounting to 33% of the loan injection as and 
when the loans are raised (the start of period 1 for the first loan, and then in 
whatever year the second loan is raised) 

8) Tax would arise when the project becomes profitable, and the actual tax payment would 
be made in the year after the liability was incurred. 

9) All surplus cash will be paid to the investors as dividends, but note that dividends can only 
be paid to the investors if: 
• There is cash in the bank 
• There are sufficient revenue reserves 

The dividend is, of course, limited to the lower of the two! 
10)   Having calculated the cash flow (including any dividend, which must also be reflected in 

the Income Statement), we will need to complete the balance sheet to prove the integrity 
of the model. 

11) The key results will be as follows: 
a) The IRR (DCF yield) of the project’s free cash flow over the 20 years 
b) The dividend yield on the funds advanced by the investors over the 20 years 
c) The project’s break-even point in terms of years 
d) The project’s break-even point in terms of number of vehicles  
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Toll road project exercise 1 
 
From the information given below, set up the Input sheet, covering 20 years, for the project 
model. Save your work to a file called “Tollroad”. 
 
The headings, (Year 1, Year 2, etc.) should appear in row 5 on every sheet in your model, 
and the first year, Year 1, should be in column C. 
 
The number of vehicles making use of the toll road in its first year of operation is estimated to 
be 750,000. It is anticipated that this volume would grow by 6.00% p.a. over the period of the 
project. 
 
The average toll fee in the first year of operation would be 5.00 per vehicle. As with most toll 
roads, this toll fee would be revised annually by applying the inflation rate (CPI) thereto. The 
annual rate of inflation is projected to be 5.00% 
 
All operating costs (both variable and fixed) would increase in line with inflation. The initial 
costs are considered to be: 
1) A variable cost per vehicle of 10c 
2) A “fixed” toll collection cost of 250,000 
3) Other fixed costs of 2,500,000 
4) Maintenance at current rates would amount to 4,500,000. These would inflate by the 

inflation rate, and would be incurred in the year that the 5,000,000th vehicle passed over 
the toll road, and in the years thereafter on the same basis – i.e. when every 5,000,000th 
vehicle or multiple thereof passed over the toll road. 

 
 
The input pertinent to the funding of the project is as follows: 
1) An initial loan (“Loan 1”) of 8,000,000 for 10 years bearing an interest rate of 10%pa 
2) A second loan (“Loan 2”) of 2,000,000 for 5 years also bearing an interest rate of 10%pa . 

It is initially felt that this loan would be raised in year 5, but it is quite possible that it might 
have to be raised in year 3, or possibly only in year 7. Your model should be able to cater 
for these eventualities. 

3) Investors would contribute an amount equal to 33.0% of the loans raised, as and when 
they are raised. 

 
Plant to the value of 10,500,000 would have to be purchased at the beginning of the project. 
Further purchases would be made as follows: 

• In year 5 - 2,000,000 
• In year 10 - 3,000,000 
• In year  15 - 2,500,000 

All plant purchased is to be written off over a period of 5 years, but provision should be made 
to increase this for periods up to 10 years. 
 
The tax rate would be 30%, and tax would be actually paid over to the authorities in the year 
after it was incurred. 
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Using =SUM to accumulate data 
 
A useful way of calculating cumulative results in a row of data is to use the SUM function as 
shown below: 
 
 Cumulative.xls 

  A B C D E F G 
1  Jan Feb Mar Apr May Jun 
2 Monthly sales 10 10 10 10 10 10 
3 Cumulative sales =SUM($B2:B2) 20 30 40 50 60 

  
Note that the formula anchors the first reference to B2 ($B2) but not the second. Thus, as 
you copy the formula across the columns the first B will remain B, and the second be will 
expand to C, D, etc. (e.g. the formula in column C will expand to =SUM($B2:C2) 
 
 

Trunc & Int  
 

 
 

 
 
 

Note: Trunc takes a second argument, being the the number of decimal places required. 
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Using "masks" 
 
 
A mask is normally a row of 1's and 0's that can be multiplied with another row to extract 
data.  
 
Thus where this other row is multiplied by a 1 from the "mask" row, the data in the range will 
be returned, but where it is multiplied by a 0, no data will be returned. 
 
Thus, in the following table: 
 
Mask.xls 

 
 
The following formulas have been used: 
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Toll road project exercise 2 
 
 
 
Continuing with the toll road project: 
 
 
 
You are required to: 

1. Open your file containing the input sheet from the previous exercise i.e. “Tollroad” 
2. Open the file called “TR schedules” 
3. Note how the annual headings have been input (numbers formatted to show “Year “ in 

front of them. 
4. On the “IS Schedules” sheet, showing your detailed workings by completing all 

the rows shaded in in yellow, calculate: 
a. The Toll revenue 
b. The Variable costs 
c. The Major Maintenance costs 
d. Depreciation (allow for all equipment is to be written off over a period of up to 

10 years from year of purchase) 
5. When done, save your work back to the file called “Tollroad” 
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 Calculating Loan capital and Interest payments 
 
 
Assume the following: 
The loan amount is in B1 
The interest rate is in B2 
The period is in B3 
 
To calculate the annual payment (capital+interest) in Excel, the function arguments are as 
follows: 
=PMT(Interest rate,Period,-Loan).  The Loan has been preceded with a minus as Excel 
returns a negative result 
 
To calculate the interest content of the annual payment: 
=IPMT(Interest rate, Period no, No of periods, -Loan) 
 
To calculate the principal content of the annual payment: 
=PPMT(Interest rate, Period no, No of periods, -Loan) 
 
 Ipmt.xls 

 A B C D E 
1 Loan 100000    
2 Int 10%    
3 Per 4    
4 Pmt                             =PMT(B2,B3,-B1)           31547    
5  1 2 3 4 
6 Cap 100000 78453 54751 28679 
7 Int =B6*B2                        10000 7845 5475 2868 
8 Pmt                    =IF(B5>$B$3,0,$B$4)              31547 31547 31547 31547 
9 Bal =B6+B7-B8                  78453 54751 28679 0 
10      

11 
Interest 
check 

=IF(TRUNC(B$6)=0,0,IPMT($B$2,B$5,$B$3,-
$B$1)) 7845 5475 2868 

11 Principal  
=IF(TRUNC(B$6)=0,0,PPMT($B$2,B$5,$B$3,-
$B$1)) 23702 26072 34679 

 
Note that the Pmt function can take two more arguments:  
 
=PMT(Rate, Period, -Loan, Residual value, 0 or 1)  
 
(The last argument: 0 if payment is made at the end of the period, 1 if payment is made at the 
start of the period. If omitted, 0 is assumed – payment at the end of the period) 
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Toll road project exercise 3 - Comparing results and calculating 
the loans 

 
 
 
You are required to: 

1. Open your “Tollroad” file (if not still open). 
2. Open the file called “TR loans” 
3. Compare the IS Schedules sheet therein with the same sheets in your Tollroad file 
4. Using the TR Loans file, and with reference to the input on the Input sheet, complete 

the Loan 1 and Loan 2 schedules. (The areas shaded in yellow). Remember to cater 
for the fact that the receipt of Loan 2 could happen in any year, but there will 
always only be one receipt (e.g. it could happen in year 3, or year 7). The input at 
the moment shows it happening in year 5 

 
Having completed these two schedules: 

5. Move to your Input sheet, and change the receipt of loan 2 from year 5 to year 3 – 
does your loan schedule react correctly? 

6. When satisfied, change the receipt back to year 5 
7. NB: Save the file with the completed Loan schedules to “Tollroad’.xls”, 

overwriting the existing one 
 
 
Your results should appear as follows: 
 
  Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Loan 1            

Opening balance  0 7498057 6945877 6338502 5670589 4935465 4127048 3237790 2259605 1183605

+ receipts  8000000 0 0 0 0 0 0 0 0 0

+ interest  800000 749804 694588 633850 567059 493546 412705 323779 225961 118360

- payments  1301963 1301963 1301963 1301963 1301963 1301963 1301963 1301963 1301963 1301963

= Closing balance  7498057 6945877 6338502 5670589 4935465 4127048 3237790 2259605 1183605 0

  

Loan 2  

Opening balance  0 0 0 0 0 1672405 1312051 915661 479632 0

+ receipts  0 0 0 0 2000000 0 0 0 0 0

+ interest  0 0 0 0 200000 167241 131205 91566 47963 0

- payments  0 0 0 0 527595 527595 527595 527595 527595 0

= Closing balance  0 0 0 0 1672405 1312051 915661 479632 0 0
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Contribution 
 
 
“Contribution” is the accounting term for what one can call the “variable profit”. It is actually 
the contribution being made to the company’s (or project’s) “pot” of fixed expenses 
 
Thus it is defined as (Sales)-(Cost of Sales)-(Variable expenses), or 
(Sales)-(All costs & expenses directly varying with sales) 
 
The Contribution made by a project needs to be known if it is the intention to calculate a 
break-even point, i.e. the point  of time at which the Contribution covers all future fixed 
expenses. 
Once future fixed expenses are deemed to be covered, the Contribution effectively becomes 
the Net Profit, there being no further fixed costs to cover. 
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Toll road project exercise 4 – Preparing an Income Statement 
 
 
We are now in a position to complete most of an Income Statement for our Toll road project. 
 
The only item we would not be able to determine at this stage would be the dividends paid to 
the investors, as to arrive at this figure, we would need to determine what cash would be 
available to pay the dividend, and for this we need to prepare a cash flow statement. 
 
It is quite conceivable that there might be sufficient profits in hand to pay dividends, but no 
cash, or there might be sufficient cash but no profit available for the dividend distribution. 
 
You are required to: 

1. Ensure that the Tollroad file you have been working on  is open 
2. Unhide the three hidden sheets (Format/Sheet/Unhide) 
3. Complete the Income Statement  (up to and including row 27) ignoring dividends for 

the time being 
4. Move to the “Tax” sheet and insert the formulas to pick up the profit before tax from 

the Income Statement, as well as the PBIT (for free cash flow purposes). 
5. Save you file to “Tollroad” 
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Extracting positive and negative balances 
 
 
IF statements are often used to extract either positive or negative figures  
e.g. =IF(C4>0,C4, 0) 
 
However, it is often more convenient to use the MAX or MIN functions (MAX meaning “take 
the higher of”, and MIN meaning “take the lower of”). 
 
If you had a formula: =MAX(C10,C12,C13,C15), the result that will be returned will be the cell 
reference in the formula that yields the highest (maximum) result. 
Similarly, if your formula read =MAX(C4:G4), the result will be the highest value in the range 
C4 to G4. 
 
Thus if you wished to extract the value in cell C4, but only if it contains a positive figure, your 
formula would read =MAX(C4,0). 
Conversely, if you wished to extract the value in cell C4, but only if it contains a negative 
figure, your formula would read =MIN(C4,0), and if, at the same time you wished to change 
the sign of the extracted negative figure: =-MIN(C4,0), or =ABS(MIN(C4,0)). 
 
Max and Min.xls 

  A B C D E F G 
3   Year 1 Year 2 Year 3 Year 4 Year 5 
4 Surplus/-Shortfall  100 -20 130 -80 40 
5        
6 Highest value 130 =MAX(C4:G4)     
7 Lowest value -80 =MIN(C4:G4)     
8        
9 Cash (Surplus) =MAX(C4,0) 100 0 130 0 40 
10 Losses (Shortfall) =MIN(C4,0) 0 -20 0 -80 0 
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 Toll road project exercise 5 – Preparing a Cash flow Statement 
and Balance Sheet 

 
 
 
We are now in a position to calculate the cash flow of our Toll road project, extract any 
surpluses or shortfalls therefrom, and complete a Balance Sheet. 
 
The Balance Sheet is a necessary addition to the model, as it is this statement that proves 
the validity thereof. Once any cash surpluses have been reflected in balance sheet as “Cash” 
under Current Assets, and any shortfalls as “Overdraft” under Current Liabilities, the Balance 
Sheet must balance. This is the proof that technically, your model is correct. 
 
You are required to: 

1. Ensure that you have the file “Tollroad” open 
2. Complete the Cash Flow statement up to, and including ROW 27, but ignoring 

dividends at this stage.  (The formula in row 27 should be entered as if dividends 
had already been calculated) 

3. Complete the Balance Sheet, picking up any surpluses in the Cash Flow statement in 
the “Bank” row in the Balance Sheet, and any shortfalls into the “Overdraft” row in the 
Balance Sheet. (Use =Max and =-Min) 

4. Ensure that your Balance Sheet balances! 
5. Now calculate the dividend in row 26 of the cash flow statement, and pick up this data 

in the Income Statement 
6. Again ensure that your Balance Sheet balances 
7. Save your file back to “Tollroad” 
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Discounted cash flow 
 
 
Discounted cash flow is the technique used to bring future money back to its current value. 
It answers the question:  
“Assuming that my money will grow at the rate of (say) 10%p.a., what does the money that I 
will receive in the future represent as an investment now?” 
 
For example, if money could be invested at 10%p.a., 10000 received in 5 year’s time will 
represent an investment of 6209 now, as 6209 invested now, at 10%p.a., will grow to 10000 
over the period of 5 years. 
 
  NPVeg.xls 

  A B C D E F G H 

1 Loan 6209 =NPV(B2,D4:H4)     

2 Interest % 10.0%       

3   Now Year 1 Year 2 Year 3 Year 4 Year 5 

4    0 0 0 0 10000 

5 Proof: Loan 6209 6830 7513 8264 9090 10000 
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Discounted cash flow (contd) 
 
Let us assume you are considering making the following investment: 
 
   Capital.xls 

 End of       
 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Total 
Investment -1000       
Sales  200 400 600 800 900 2900 
Cost of sales 40% 80 160 240 320 360 1160 
Gross Profit  120 240 360 480 540 1740 
Variable expenses 5% 10 20 30 40 45 145 
Depreciation 20% 200 200 200 200 200 1000 
Other fixed expenses  5 5 5 5 5 25 
NET PROFIT  -95 15 125 235 290 570 
        
CASH FLOW -1000 105 215 325 435 490  
CUMULATIVE CASH 
FLOW -1000 -895 -680 -355 80 570  

 
This projection shows that, over the life of the investment (5 years), you will make a PROFIT 
of R570 on your R1000 investment, which, on the face of it, might seem like an acceptable 
return. 
Further analysis will reveal the following: 
 
1. The PAYBACK period 

The PAYBACK period is a fairly simplistic calculation that merely measures how long it 
would take to get your money back. It takes no account of the fact that R100 received 
in five year's time is not going to be worth the same as R100 received now, inflation 
taking its toll. 
In our scenario above (looking at the CUMULATIVE CASH FLOW line), we will have 
got our money back by the 4th year of operation 

 
2. The NET PRESENT VALUE 

The Net Present Value is a technique that takes into account the fact that money 
received now is worth more than money received at a later date: 

1.Money received at a later date will have dropped in value due to inflation 
2.Money received now could be re-invested to produce more income 

What we do is determine the present value of the expected cash flows of the 
investment, discounted at an acceptable rate (normally the rate that you would pay to 
borrow the money, or the return you are hoping for), and subtract it from the initial cost 
outlay of the project. 
 
If the result is positive, it shows that the return over the period of the project exceeds 
the rate at which you discounted it, and is therefore acceptable. If the NPV is negative, 
the project is not acceptable. 
This is a useful method of comparing two projects, where the profits over a given 
period may be similar, but the flow of cash is different. 
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2. NET PRESENT VALUE (contd) 
In order to calculate the net present value, it is again necessary to determine the 
periodic cash flows. 
For the purpose of applying the built-in functions available in Lotus and Excel, it is 
necessary to show net outflows of cash as negative, and inflows as positive. 
 
In our example on the previous page, the initial investment of 1000 is expressed as a 
negative. 
The formula structure for calculating the NPV is as follows: 

=NPV(discount %,cash flow range) 
 

In our example, the cash flow range would be the range from the -1000 to the 490 
inclusive. 
Applying this formula at a discount rate of 15%, reveals a Net present value of -35, 
indicating that the project is not viable if a 15% return is required.. 
Note that: 
If the initial outflow of cash had been now, and the inflow of cash started one year 
later, one would not include the outflow of cash in the cash flow range. Rather the 
flows from the end of year 1 (from the 105 to the 490) would be discounted to 
calculate the Present Value of the inflows, and the answer deducted from the initial 
outflow to arrive at the Net Present Value. 
Note that Excel also has an XNPV function, for cash flows of unequal periods. In this 
case, the date of each cash flow must be given. (Refer to the file “XNPV.xls” on your 
disk) 

 
3. The INTERNAL RATE OF RETURN (IRR) 

This function tells us, based again on the flow of cash, what the effective yield on the 
money invested is.  
 
If the calculation reflects an acceptable rate of return the project is acceptable (you 
might compare it with the rate you can get on fixed deposit with no risk or heartache 
attached, or with what you can get in investing in unit trusts) 
For the purpose of applying the built-in functions available in Excel, it is again 
necessary to show net outflows of cash as negative, and inflows as positive. 
 
The formula structure for calculating the IRR is as follows: 

=IRR(Cash flow range, guess yield %) Note that if the guess yield % is omitted, 
Excel assumes 10% 

This does assume that inflows of cash will bear the same rate of interest as the 
outflows. If this is not the case, one can use the Modified IRR function: 

 =MIRR(Range, Finance rate, Reinvestment rate) (Excel) 
 

In our example, the cash flow range would be the range from the -1000 to the 490 
inclusive. 
Applying this formula  reveals a rate of return of 13.6%. One must then decide if, given 
such other factors as job creation, personal interest, etc., the project is worth pursuing. 
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Discounted cash flow over unequal periods 
 

 
 
Note that Excel has an XIRR and XNPV function for cash flows of unequal periods. In this 
case, the date of each cash flow must be given. 
 
For example: 
 
  XNPV.xls 

  A B C D E F G H 
1  Now 1st date 2nd date 3rd date 4th date 5th date 6th date 
2 Dates 05/09/02 05/09/05 02/09/04 02/09/05 02/09/06 02/09/07 01/09/08 
3 Cash flow 0 -1000 105 215 325 435 490 
4         
5 Discount% 15%       
6 NPV -35 =NPV(B5,C3:H3)     
7 XNPV -35 .=XNPV(B5,B3:H3,B2:H2)    
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  Exercise – Which project to go for? 
 
You have been presented with figures for two different projects. 
In both projects the amount invested is the same, viz. 100,000. 
On the face of it, project 2 produces a significantly higher profit over the 5 years being 
evaluated, but is this the best option? You have to decide which one you should pursue. 
 
The details of each project are as follows: 

Project 1       
       
 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 
Property purchased -100,000      
Realise property in year 5 for      180,000 
Revenue  60,000 66,000 72,600 79,860 87,846 
Required rate of return 12.0%      
       
Expenses:       
Variable costs - % of revenue 15.0%      
Fixed costs - year 1  50,000     
Annual inflation rate 10.0%      

 
Project 2       
       
 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 
Property purchased -100,000      
Realise property in year 5 for      140,000 
Revenue  40,000 48,000 57,600 69,000 79,500 
Required rate of return 12.0%      
       
Expenses:       
Variable costs - % of revenue 15.0%      
Fixed costs - year 1  34,000     
Annual inflation rate 10.0%      

 
You are required to: 

1. Open the file called Which Project.xls 
2. Complete the Project 1 and Project 2 sheets by inserting the relevant formulas 
3. Which project is the one to go for? 

 
Answer: Although Project 2 makes a profit over the 5 years of 42,412 and has an IRR 
of 13.5%, and Project 1 a profit of only 6105 and an IRR of 13.4%, Project 1’s NPV is 
better (6445 against 6327), meaning that, in the case of Project 1, you will get your 
money back + 6445, and in the case of Project 2 you will get your money back + 6327. 
But beware! It does depend on the discount rate being used. Using a 
rate of 13% instead of 12% would give you a different result! 
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Solution: Which project? 
 
 

Project 1       
       
 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 
Income Statement       
Revenue  60,000 66,000 72,600 79,860 87,846 
Less Expenses:       
Variable costs  9,000 9,900 10,890 11,979 13,177 
Fixed costs  50,000 55,000 60,500 66,550 73,205 
       
Net Operating Income (NOI)  1,000 1,100 1,210 1,331 1,464 
       
Cash flow -100,000 1,000 1,100 1,210 1,331 181,464 
IRR 13.4%      
NPV @ 12% 6,445      

 
 

Project 2       
       
 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 
Income Statement       
Revenue  40,000 48,000 57,600 69,000 79,500 
Less Expenses:       
Variable costs  6,000 7,200 8,640 10,350 11,925 
Fixed costs  34,000 37,400 41,140 45,254 49,779 
       
Net Operating Income (NOI)  0 3,400 7,820 13,396 17,796 
       
Cash flow -100,000 0 3,400 7,820 13,396 157,796 
IRR 13.5%      
NPV @ 12% 6,327      

 
 
Conclusion: 
Project 2 has a higher IRR (yield) 
But Project 1 has a higher NPV. 
i.e. Project 1 is giving you your money back + 6,445, whilst Project 2 is giving you your 
money back + 6,327 
Go for Project 1.  
But beware! It does depend on the discount rate being used. Using a rate 
of 13% instead of 12% would give you a different result! 
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Free Cash Flow 
 
 
 
The free cash flow of a project can be defined as the net cash flow (receipts minus 
payments) generated by the project before taking into account any receipts from, or 
payments to, the financiers (investors or lenders) 
 
It is the cash generated by the project and free to pay its lenders. 
 
As such it is the net flow of cash (receipts-payments) before any payment to the lenders 
(interest or capital), but after the payment of tax, calculated as if there were no interest. 
 
It is on this flow of “free” cash that the DCF yield, or Internal rate of return (IRR) is calculated. 
 
In most projects the lenders would present a “Term” sheet, in which the “covenants” of the 
loan would be spelt out, for example “unless the free cash flow generated by the project is at 
least 1.5 times (say) higher than the amount payable to the prime lenders, no cash may be 
used to pay subsidiary loans or to pay the investors.”  
This is known as the Debt Service Cover Ratio.  
 
Typically in a project model one would have a Cash Flow sheet, in which all receipts and all 
payments would be recorded, and the free cash flow easily determined. 
 
This Cash Flow Statement would also record any surplus or shortfall of cash carried forward 
from one period to the next. Any surplus, or shortfall, of cash at the end of each period would 
be extracted from the Cash Flow Statement and reflected in the Balance Sheet, surpluses as 
cash in the bank (a current asset), and shortfalls as overdraft (or short-term loans) (a current 
liability). 
 
In Excel this can easily be done using =Max and =Min statements 
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Measuring the return on investment 
 
 
 
 
In a project it is common to measure the return that is being made in at least two ways: 
 
 

1. Dividend Return on Equity: Measure the dividend return on the funds input by the 
shareholders. This is done on a cash flow basis: The IRR will be determined on the 
actual cash injected by the shareholders and the actual dividend received. If the 
shareholders have been obliged to inject interest-free loan capital, this is included in 
the injection of cash upon which the dividend is measured. Note that if the flow is over 
staggered periods, the XIRR function will have to be used. 
 

2. Free cash flow return on the project: Calculate an IRR on the free cash flow (cash flow 
excluding any loan principle or interest repayments, but after tax calculated as if there 
had been no interest). 

 
 
 
 
 

Break-even point of a project over a number of years 
 
As the BEP is the point at which Contribution covers all past & future Fixed Overheads,  
(gross profit then becoming equal to net profit) calculating the BEP in terms of the number of 
years  would require one to determine at what point in time the cumulative contribution will 
cover the total fixed overheads of the project, including any interest & tax. 
 
Once the year of break-even has been so ascertained, it is a relatively simple matter to look 
up the cumulative number of units at that year (using, for example, the INDEX function in 
Excel) to determine the break-even point in terms of number of units 
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Match 
 

The Match function is a very useful function to determine in which column or row (of a table) 
Excel finds a cell the contents of which match the one in question. 
 
Match.xls 

 A B C D E F G H 
1   1 2 3 4 5 6 

2         

3 Departments  Finance Marketing Sales Service Stores Workshop 

4 Dept heads  Anne Bill Chris Dave Eva Fred 

5         

6 MATCH  =MATCH(What,In which range,0[or 1])   

7 Dept? Workshop       

8 Found in column number: 6 =MATCH(B7,C3:H3,0)     

 
This function enables one to match a word or number with a word or number in a list, and it 
will then return the position (column no.or row no.) where it found the match, e.g. In column 6 
of the list. 
It takes the syntax:  =MATCH(What, In which range, 0 [or1]) 
 
For example – referring to the table in cells C3:H4 above: 

We wish to ascertain what column (of the table) the Workshop is in, and we have 
typed this request into cell B7: 
The formula will be =MATCH(B7,C3:H3,0) 
This will return the result 6, “Workshop” being in column 6 of the specified table range. 
As with Vlookup and Hlookup, the final argument (0 (for False) or 1 (for True)) 
indicates to Excel whether it should match the lookup exactly (0), or supply the nearest 
column no.(1) 
Thus if the word “IT” had been entered into cell B7, and 1 used as the last argument, a 
result of 1 would have been returned, indicating that the IT division comes after 
column 1. 
If a 0 had been used as the last argument, a result of #NA would have been returned – 
there is no “IT” division. 
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Index 
 
INDEX 
The INDEX function enables one to extract data from a table, given the row no. and column 
no. of the table where the data is to be found. 
It takes the syntax:  =INDEX(Table range, Row no, Column no). 
(Note that in all functions in Excel where a row number and column number are required, the 
row number always comes first) 
 
Thus, in the spreadsheet above, if we know that the Workshop is in column 6 of the table, 
and that the names of the department heads are always in the 2nd row, we can extract the 
name of the Workshop’s department head (Fred) with the following formula: 
 
  =INDEX(C3:H4,2,6) 
 
This is not particularly useful as it stands – if you have to indicate the row number and the 
column number you might as well just give the cell reference! 
 
It really only becomes useful if the row number and/or the column number is unknown, and 
has to be determined by applying another function (say the MATCH function) to find out what 
column the Workshop is in. 
In the spreadsheet above, the following formula would do the trick (assuming the name of the 
department required – “workshop” in this case – had been typed into cell B7): 
 
  =INDEX(C3:H4,2,MATCH(B7,C3:H3,0)) 
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Toll road project exercise 6 – Calculating the returns and break-
even points 

 
 
 
Again using your “Tollroad” model: 
 
 
You are required to: 
 

1. Move to your Cash Flow statement and unhide rows 29-42 
2. Showing your workings, calculate 

a. The internal rate of return of the project (remember, this is based on the 
project’s free cash flow) 

b. The dividend yield to the investors 
3. Move to your “IS Schedules” sheet, and unhide rows 43-53 
4. Calculate the Cumulative contribution, and the Total costs (for the entire 20-year 

period) that must be covered by the cumulative contribution 
5. Using the =MATCH and =INDEX functions, calculate the two break-even points: 

a. The number of years before break-even occurs, and 
b. The number of vehicles that must go over the toll road before break-even 

occurs. 
6. Save your file back to “Tollroad” 
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Creating Scenarios 
 
When dealing with scenarios, it is convenient to have both the Scenario Manager and the 
Scenario tool on your toolbar.   (Excel 2003) 

       
1.Type the data into the relevant input cells in the model (the cells do not have to be in 
a consecutive range) 
2.Select the cells you wish to give a scenario name to (If the cells are not lying 
consecutively, hold down the Ctrl key when selecting) e.g. cells B7 & B10 below. 
3.Give one click on the Scenario  Manager toolbar above. The following box appears: 

 
4.Click the Add button, and enter the name for the scenario e.g. Base Case ( / and & 
are allowed in a scenario name).  

 
5.Click OK 

  
 To add another scenario, repeat the steps above 
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To display a scenario, move off the input cells, and click the down arrow in the Scenario 
tool.  

 
Select the one required. 
 
Note that a scenario cannot consist of more than 32 input cells (not necessarily contiguous). 
 
 Scenarios.xls 

  A B C D E F G 
1    Scenarios   
2        
3        
4   Year 1 Year 2 Year 3 Year 4 Year 5 
5 Input       
6 Sales  10000     
7 Growth rate 10.0%      
8 Cos % 60%      
9 Expenses  2000     
10 Inflation rate 5.0%      
11        

12 
Income 
Statement       

13 Sales  10000 11000 12100 13310 14641 
14 Cost of sales  6000 6600 7260 7986 8785 
15 Gross profit  4000 4400 4840 5324 5856 
16 Expenses  2000 2100 2205 2315 2431 
17 Net profit before tax 2000 2300 2635 3009 3425 

18        
19        
20 Create the following scenarios:     

21  
Base 
case: 

Best 
case: Worst case:   

22 Growth rate 10.0% 12.0% 6.0%    
23 Inflation rate 5.0% 3.0% 9.0%    
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Comparing Scenarios 
 
Scenarios can be compared using Excel’s Scenario Summary facility. 
To do this, again click the Scenario Manager tool and click “Summary” the following dialogue 
box appears: 
 

 
 
 
In the “Result cells” box, type in the cell references of the results that you would like to see 
(do this by clicking on the desired result cells in your model) 
 
On clicking the OK button, Excel will insert a new sheet into the model comparing the 
scenarios. (See the next page). 
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Scenario summary 
 
A scenario summary – on a new sheet automatically created by Excel – can look as follows: 
 

 
 
In the example above, the descriptions on the left of the summary show cell references only. 
In order to have descriptions rather than cell references displayed, define names for the 
changing cells and result cells before preparing the scenario summary. 
The defined name for the cell will be displayed instead of the cell reference. 
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Toll road project exercise 7 - Creating 3 scenarios 
 

The purpose of this exercise is to familiarise the delegate with the creation and comparison of 
different scenarios 

 
In the “Highway” model, the following 6 items of input are deemed to be the most sensitive: 
 

 
 
You are required to: 

1. Open the “Highway” file 
2. Set up a scenario with the name “Base case” with the input data already existing in 

the model as shown above. 
3. Set up a second scenario with the name “Worst case” with the following input: 

a. No. of vehicles  600,000 
b. Growth rate   4% 
c. Average toll fee  5.00 
d. Inflation factor  7.5% 
e. % Interest for both loans 12.5% 

4. Set up a third scenario with the name “Best case” with the following input: 
a. No. of vehicles  1,000,000 
b. Growth rate   8% 
c. Average toll fee  7.50 
d. Inflation factor  3.0% 
e. % Interest for both loans 6.5% 

5. Create a Scenario summary of the 3 scenarios with the result cells being C2, C3 & C4 
as appears on the previous page. 

6. Save the file 
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 Sensitivity analysis 
 
Sensitivity analysis is the procedure that is adopted to determine which critical variables of a 
model are the most sensitive, i.e. which variables have the most impact on the desired result 
(say the Cash Profit figure). 
To determine this, one needs to find out what degree of change in each critical variable will 
affect the profit the most, i.e. what degree of change in each critical variable will bring the 
profit to zero. 
One then uses Goal seek to find out what each input variable should be to set the profit to 
zero, and then determine which of the input variables changed the least (in terms of 
percentage). The variable that changed the least is the most sensitive. 
 
In the example below, using Goal Seek to set the Cash profit figure to 0 (and adjusting each 
input variable in turn), it can be seen that the S.Price/unit was the most sensitive variable, as 
it needed only a 15% change to set the Cash profit to 0. 
The Var cost/unit (23.1%) was the next most sensitive. 
(It makes no difference whether the % change is positive or negative – it is the degree of 
change that we’re interested in). 
Sensitivity graph.xls 

 Base Sensitivity Revised  Change to bring cash profit to zero 

 values factor values  
Old 

value Revised value % Change 

Capex 1000000       

Units sold 20000 1 20000  20000 11429 42.86% 

S.Price/unit 100 1 100  100 85 15.00% 

Var cost/unit 65 1 65  65 80 23.08% 

Fixed cost 400000 1 400000  400000 700000 75.00% 

Tax rate 35%       

Depn rate 25% straight line     

        

Income Statement        

Sales  2000000      

Variable costs  1300000      

Gross profit  700000      

Fixed costs  400000      

Depreciation  250000      

NPBT  50000      

Tax  17500      

NPAT  32500      

Cash profit  282500      

        

 Sensitivity table - Cash profit     

  0.9 1 1.1     

Units sold 230000 282500 328000     

S.Price/unit 100000 282500 412500     

Var cost/unit 367000 282500 170000     

Fixed cost 308500 282500 256500     
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Get a feel for the sensitivity of selected variables graphically: 
Creating  a sensitivity graph requires one to set up a table of data showing the effect of 
changing selected input variables down by a % (say 10%), and then up by a % (say (10%) 
Instead of actually changing the value of the input cell (to bring the cash profit to zero), it is 
convenient to change the value of a sensitivity factor (initially 1). 
A sensitivity factor is merely a 1 with which you multiply an input value to create a new 
input value. This new input value is then used in the model. Changing the value of the 
sensitivity factor (say from 1.0 to 1.1) will have the effect of changing the new input value (the 
one used in the model) up by 10% without actually having to change the item of input itself. 
In the example above, the sensitivity factor of 1.0 has been input into the third column of the 
model, and each of four inputs (from “Units sold” down to “Fixed cost”) in the second column 
multiplied by the factor of 1.0 to arrive at new input values in the fourth column. The new 
input values in the fourth column are used in the model. 
 
Establishing the results to be plotted out  (say on the cash profit) requires that each of the 
selected variables be changed through the range of -10% to +10%, and the results of the 
changes plotted on the same graph. 
 
The line on the graph that has the greatest slope, will represent the variable that is most 
sensitive. 
 
In the example below, one would first record the cash profit when all the sensitivity factors 
were set to 1.0, then change the sensitivity factor for each variable being tested in turn down 
by 10% (i.e. change the sensitivity factor from 1.0 to 0.9) and record the resultant profit, and 
then up by 10% (i.e. change the sensitivity factor from 1.0 to 1.1) and record the resultant 
profit. 
 
You would record the results (i.e. the cash profit) in a table of results as follows: 
 
Cash profit: 

 Sensitivity table - for graph 
 0.9 1 1.1 
Units sold 230000 282500 328000 
S.Price/unit 100000 282500 412500 
Var cost/unit 367000 282500 170000 
Fixed cost 308500 282500 256500 
Tax rate 284250 282500 280750 

 
 
And use this table to produce a graph of net profits as follows: 
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the line running from 100 to 400 will represent the most sensitive variable. 

As the process of changing each factor down by 10% and recording the results in your table, 
and then changing each factor up by 10% (and recording the results in your table), is tedious 
(you would have to go through this whole process if any of the input changes), it is best to 
record a macro of the process when first doing it. This macro could then be activated if any of 
the input changes, and the table needs to be updated. 
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Recording a Macro 
 

 
A macro is a recorded (or typed) sequence of commands that can be used repeatedly. 
 
Any macro given the name Auto_Open  will run the moment the workbook containing the 
macro is opened 
 
Macros can greatly speed up your work and increase accuracy by having long sequences of 
commands rerun at the press of a button. 
 
Macros can be written in Excel 4 macro language or in Visual Basic, and are  stored: 

In the case of macros written in Excel 4 language, on a Macro sheet. A macro sheet 
can be set up by right-clicking the mouse whilst pointing at a sheet tab. 
 
In the case of macros written in Visual Basic, macros are placed on a Visual Basic 
sheet, but this sheet does not appear as a sheet in the workbook.  To see this sheet 
hit Alt F8. 

Note: Excel macros can only be recorded in Visual Basic 
 
Macros once written, can be attached to: 

A button drawn on a worksheet 
Any picture or object on the worksheet 
In an icon on the toolbar. 

 
 
 
Before recording macros it will be convenient to get the Developer tab displayed on 
the ribbon. 
Do this by: 

5. Click on  the Office tool 
6. Select “Excel Options” shown at the bottom of the dialogue box 
7. Select “Popular” 
8. Click the checkbox for “Show  Developer tab in the Ribbon” 
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The easiest way to create a macro is to record it whilst you are actually performing the 
desired task. 
 
Recording a Macro: 
To record a macro all you have to do is turn on the macro recorder and then perform the 
commands as usual. 
While you are doing this Excel writes the commands step by step onto a visual basic module 
sheet (not visible as a sheet in your workbook) 
 
 
Steps in recording a macro: 
1. Choose Developer/Code/Record Macro OR View/Macros/Record Macro (2003 – 
Tools/Macro/Record a new macro) 
    The following dialogue box appears: 

 
 

 
2. Replace the name Macro1 with a name of your choice, and type a single letter to use as a 
shortcut key in the “Shortcut Key” box. Pressing Ctrl and this shortcut letter will cause the 
macro to run once complete. Avoid shortcut letters that are already used by Excel (such as 
ctrl c for Copy) 
3.  Decide where you would like to store this macro. (Normally in this workbook, but if stored 

in a Personal Macro Workbook, it will be available for all spreadsheet files) 
4.  Click OK. A Stop button appears, and the word Recording appears at the bottom of the 

screen 
5. Carry out the commands you wish to record 
9.  When you have finished choose Developer/Code/Stop Recording 
10. To view your macro hit Alt F8 (or Developer/Code/Macros), and click the Edit button 
11. The macro now shown can be edited if desired 
 
Two ways of running a macro: 

(1) Choose Developer/Code/Macros and click the Run button  or 
(2)  Hit the Ctrl key and the shortcut letter you assigned to the macro 
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Example - Creating a sensitivity graph 
 
You wish to get some sort of feel of the sensitivity of a number of the following variables 
 

Units sold 20000 
S.Price/unit 100 
Var cost/unit 65 
Fixed cost 400000 

 
on the Net Profit after tax  of your business.  
 

Steps to take: 
1.Open the file called Sensitivity graph 
2.Set up an Income Statement from the data given, to arrive at a Net Profit After Tax 
(NPAT) figure 
3.Set up a table of results showing the NPAT figure if each variable is decreased by 
10% and increased by 10%. 
4.Create a graph of the results  
 
 

 Sensitivity table - Cash profit 
  0.9 1 1.1 
Units sold 230000 282500 328000 
S.Price/unit 100000 282500 412500 
Var cost/unit 367000 282500 170000 
Fixed cost 308500 282500 256500 
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Toll road project exercise 8 – Creating a Sensitivity table 
 
 
 
As the modeller of the Toll road project, you are aware that the following three input variables 
could be sensitive:  
 
No. of vehicles 
Growth rate 
Average toll fee per vehicle 
 
But which one is the most sensitive? 
Which one do we have to change the least to have the greatest effect on the Dividend IRR? 
 
In order to find out you decide to set up a sensitivity table on the Input sheet starting at cell 
A56 as follows: 
 

Sensitivity table - % change to set Dividend return to 0    
    1st Input 2nd input % Change 
No. of vehicles   750000   
Growth rate   6.00%   
Average toll fee per vehicle   5.00   

 
You are required to: 

1. Working with the “Highway” model, move to the Input sheet and unhide rows 56-60. 
2. Insert the necessary formulas in the ” % Change” column to record the % change 

between the original input, and the input that will be derived from your goal seek you 
are going to do to set the Dividend return to 0. 

3. Using Goal Seek, determine what each of the three input variables should be to bring 
the Dividend return to 0, and record these in the “2nd Input” column  

 
Which of the three variables is the most sensitive? 

 
 
 
 
 
 
 
 
Your answer should be as follows: 
 

Sensitivity table - % change to set Dividend return to 0    
    1st Input 2nd input % Change 
No. of vehicles   750000 446211 40.51% 
Growth rate   6.00% 1.37% 75.67% 
Average toll fee per vehicle   5.00 3.30 33.40% 
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Data tables 
 
When evaluating the effect of making changes to the input of your model you might make the 
change and record the result, then make another change and again record the result, and 
then another change and again record the result, and so on. 
 
If you wish to see the effect of making many changes, Excel allows us to produce a table of 
results. It allows us to change up to 2 items of input simultaneously. Changing 1 item of input 
can be done in a 1-input table, two items of input in a 2-input table. 
 
To create a 1-input table: 

1.Set up the model on the spreadsheet, clearly distinguishing the input cells of the 
model and the formula cells 
2.Set up (at least) a 2-column table and list the changes to be made to the desired 
input cell down the rows of the first column (A8:A12 below) 
3.At the top of the second  & subsequent columns, either type in the formulas that 
must be evaluated, or, better still, link that top cell to the cell in your model containing 
the pertinent formula. (B7:C7 below) e.g.: 
 
   WHATIF.xls 

 A B C 
1 Bond 600000  
2 Interest rate 11%  
3 Years 20  
4 Monthly pymnt =PMT(B2/12,B3*12,-B1)  
5 Total paid =B4*B3*12  
6 Years Monthly pymnt Total paid 
7  =B4 =B5 
8 5   
9 10   

10 15   
11 20   
12 25   

 
 
NB. In Excel, the Data table must be placed on the same sheet as the input. 
Indicate to Excel where you have set up your table by highlighting the area containing your 
table (cells A7..C12 above), select the commands Data/Data Tools/What If Analysis/Data 
Table (2003 – Data/Table), then indicate where the column input cell is that must be changed 
(cell B3 above), (i.e. The cell in the model that must be replaced by the column of data.) 
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To create a 2-input table: 
1.Set up the model on the spreadsheet, clearly distinguishing the input cells of the 
model and the formula cells 
2.Set up a multi-column table and list the changes to be made to the first desired input 
cell down the rows of the first column, and the changes that must be made to the 
second input cell across the top of the table. 
3.In the top left-hand corner of the table, either type in the formula that must be 
evaluated, or, better still, link that top cell to the cell in your model containing the 
pertinent formula. 
4.Select the commands Data/Data Tools/What If Analysis/Data Table (2003 – 
Data/Table), indicate to system that this is a 2-input table, where your table has been 
set up, which input cell in the model relates to the changes indicated in the first column 
of your table (“The Column Input cell”), and which input cell in the model relates to the 
changes indicated across the top of the table (“The Row Input cell”). 

 
 A B C D E 

1 Bond 500000    
2 Interest rate 11%    
3 Years 20    
4 Monthly pymnt =PMT(B2/12,B3*12,-B1)    
5 Total paid =B4*B3*12    
6      
7 =B4 6% 7% 10% 15% 
8 5     
9 10     

10 15     
11 20     
12 25     

 
 

Note that data tables must be on the same sheet as the input 
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Toll road project exercise 9 – Setting up a 2-input data table  
 
 
 
 
 
We now need to set up a 2-input data table in our “Highway” model. 
Remember that a data table must be placed on the same sheet as the input that it refers to. 
 
You are required to: 

1. Open the file called “Highway” (if not still open) 
2. Move to the “Input” sheet 
3. Unhide rows 43-52 
4. Set up the data table with the changing input shown below to measure the effect of 

changing the initial vehicle volumes and growth rate on the Dividend return 
 

   Growth      rates  
   4% 6% 8% 10% 

V 600000         
o 700000         
l 800000         

u 900000         
m 1000000         
e 1100000         
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Choosing between alternatives 
 
Often in a model it is necessary to choose between alternatives for the purpose of presenting 
various scenarios. 
 
Thus, for example, the project might be financed by one of three types of loan, and you might 
wish to see what the effect on the cash flow would be of each type of loan. 
 
In this instance it is best to model all three loans, and at run time, via a switch, select the 
desired one. 
 
A “switch” is a cell containing a number (say 1 or 2 or 3), and elsewhere in the model a 
formula will refer to this switch to determine what loan should be used (e.g. loan type 1, loan 
type 2, or loan type 3) 
 
A switch is best set up in a cell using the Data Validation command, so that the user is 
presented with a list of the relevant choice numbers. Generally a switch would bear the 
description “Choice no.” 
 
A convenient function to use in order to action a choice indicated by the switch is the Choose 
function. 
This function takes the arguments: 
 =CHOOSE(Choice no, Formula for choice 1, Formula for choice 2, Formula for choice 3, 
etc.) 
 
An example might be: 
 

Choose.xls 
 A B C D E F 

12       
13   Jan Feb Mar Apr 
14 Monthly sales  1000 1200 1500 900 

15 
No. months sales 
unpaid 3     

16 Amount owing:    =Choose($B$15, E14, E14+D14, E14+D14+C14)  
17     (3700)  

 
Whilst cell B15 has the value 3, the system will use the 3rd formula (E14+D14+C14) for the 
calculation. 
 
Changing the value of cell B15 to 1, will cause the system to use the 1st formula (E14). 
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Exercise 
 

Choosing between alternatives 
 
We wish to calculate the effect on the cash flow of a project if financed by one of three types 
of loan: 
 

1. Type 1: A normal loan that requires regular repayment of both interest and capital. 
2. Type 2: A loan that requires regular interest payments, but the capital must be repaid 

at the end of the loan period. 
3. Type 3: A loan where both interest and capital repayments are deferred till the end of 

the loan period. 
 
 
You are required to: 

1. Open the file called “Choosing between alternatives” 
2. On the “Loan” sheet, insert the formulas to calculate the three types of loan. 
3. In cell C5 on the “Cash flow” sheet, there is a drop-down box presenting the user 

with a choice of 1,2, or 3). Select the number 3. 
4. Set up the formulas in row 5 to insert the loan repayments based on the choice 

number in cell C5. 
5.  Set up the formulas in row 11 to insert the loan balances based on the choice 

number in cell C11 (the same choice no. as in cell C5). 
6. Change the loan period to 8 years. Does you model react correctly? 

 
 
Check your answers with those on the next page. 
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Your answer to the first part should look as follows: 
 
Loan sheet: 
 
Loan   Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 
Loan amount  100000      
Interest rate  10%      
Period  5      
         
Type 1:         
Annual repayments         
Opening balance   100000 83620 65603 45783 23982 0
+ Interest   10000 8362 6560 4578 2398 0
   110000 91982 72163 50361 26380 0
- Interest repayment   10000 8362 6560 4578 2398 0
- Capital repayment   16380 18018 19819 21801 23982 0
Closing balance   83620 65603 45783 23982 0 0

         
Type 2:         
Capital repaid at end of period         
Opening balance   100000 100000 100000 100000 100000 0
+ Interest   10000 10000 10000 10000 10000 0
   110000 110000 110000 110000 110000 0
- Interest repayment   10000 10000 10000 10000 10000 0
- Capital repayment in year 5   0 0 0 0 100000 0
Closing balance   100000 100000 100000 100000 0 0

         
Type 3:         
Capital and interest repaid at end of period         
Opening balance   100000 110000 121000 133100 146410 0
+ Interest   10000 11000 12100 13310 14641 0
   110000 121000 133100 146410 161051 0
- Interest repayment   0 0 0 0 61051 0
- Capital repayment in year    0 0 0 0 100000 0

Closing balance   110000 121000 133100 146410 0 0

 
 
Cash flow sheet: 
 
Cash flow   Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
Opening balance   0 50000 105000 165000 230000 138949

+ Net cash flow before loan (say)  50000 55000 60000 65000 70000 75000
   50000 105000 165000 230000 300000 213949
- Loan repayments Type: 3 0 0 0 0 161051 0

= Closing balance   50000 105000 165000 230000 138949 213949

         
         
Balance Sheet         
Shareholders equity   200000 200000 200000 200000 200000 200000
Long-term loans Type: 3 110000 121000 133100 146410 0 0

Total capital   310000 321000 333100 346410 200000 200000

  



SAICA 4-Day Financial Modelling Course 2016v1                                      Page 186 

 
�Copyright D V Theron CA(SA)  dave.theron@pixie.co.za 

Inflating values 
 
 
 
There are two methods of inflating values over the years of the project: 
 

1. Calculate the inflated value at the end of each year, and carry forward this inflated as 
an opening balance for the ensuing year. 

 
e.g. (assuming that inflation must start from year 4) 
 
Inflation.xls 
  Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 
          
Opening selling price      30.00 30.00 32.10 34.35 36.75 39.32 
x Annual inflation %      0 7.0% 7.0% 7.0% 7.0% 7.0% 
= Inflated selling price     30.00 32.10 34.35 36.75 39.32 42.08 
 
 
 

2. Calculate an inflation factor, and multiply the current value by that inflation factor. 
 
e.g. (assuming that inflation must start from year 4) 
 
Inflation.xls         
  Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 
          
Current selling price      30.00 30.00 30.00 30.00 30.00 30.00 
x Annual inflation factor      0 (1+7%)^1 (1+7%)^2 (1+7%)^3 1.31 1.40 
= Inflated selling price     30.00 32.10 34.35 36.75 39.32 42.08 
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Optional exercise - Lease or Buy – Anticipating change 
 
 
 
Your company needs to replace a machine and you have to decide on the best method of 
financing it. 
 
The machine you are acquiring will cost 90000 and will have a useful life of 8 years. If you 
lease the machine, the lease contract would be for 4 years, with a residual value of  35000, 
payable on the last day of the lease. Lease payments will be 29500 pa. for the period of the 
lease. 
If you buy the machine, you intend to finance the entire purchase price with a loan to be 
repaid over 4 years, and bearing interest at 10% pa. 
 
The following information is pertinent to the exercise: 

*Gross profit, Expenses, and Maintenance costs grow with the inflation rate of 5% pa. 
*During the period of the lease, the lessor (owner) will maintain the machine 
*You will need to calculate loan repayments (capital and interest). 
*The current tax rate is 35% 

 
You are required to: 

1. Open the file called Buylease.xls 
2. Insert the input variables mentioned in the question into the Input sheet 
3. Group the Buy sheet and the Lease sheet together and complete the list of 

expenses in the Income Statement. (Where an expense is pertinent to, say, the 
Lease sheet and not the Buy sheet, we will still have the same descriptions in both 
sheets, but will not fill in any formulas relating thereto). 

4. Complete the Buy sheet and the Lease sheet of the model to compare the NPVs 
over the life of the machine of the two alternatives. 

5. Will it be better to buy or lease the machine if the NPV discount rate is 10%?  
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The Weighted Average Cost of Capital  (WACC) 

 
A business sources its finance through two basic forms of capital: Shareholders' funds and 
Borrowed funds. 
 
Every investor, whether as a shareholder or as a lender, requires a return on his investment. 
 

The cost of borrowed funds 
If a company is financed entirely by borrowed funds, the cost of this (borrowed) capital is 
easy to determine – it is the interest the company has to pay on the borrowed funds, adjusted 
for the tax break it gets from being allowed to write off the interest. It is thus the after-tax rate 
of interest. 
This can be demonstrated as follows: 
 
Assume loan of $1000 with interest at 10% 
 
Wacc.xls 
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The cost of shareholders’ funds 
If a company is financed entirely by shareholders’ funds, the cost of this capital is often 
deemed to be the rate of return that the shareholders could have received on similar 
investments in the same industry, although there is a more scientific way of calculating this 
return using a factor called a Beta. Thus if the market is earning, say, a 14% return on the 
shareholders’ capital, this can be deemed to be the return that the shareholders require. 
 
The cost of the shareholders’ funds can be determined more scientifically by calculating the 
return enjoyed by the market over a number of years: (say 3), deducting from this the “risk-
free” rate – normally considered to be the rate obtainable on a 20-year government bond – to 
arrive at a “market risk premium”, adjusting this risk premium by a beta factor for the 
particular company concerned, and adding the adjusted risk premium back to the risk-free 
rate. 
For example: 
 
Wacc.xls 

Shareholders cost  = Risk-free rate + (Risk premium*Beta) 
    
Market return (at least 3 yrs) 14.00 % 
- Risk-free rate (Govt bond) 10.00 % 
= Market Risk premium  4.00% 
x Beta  1.10 
Adjusted risk premium 4.40% 
    
Cost = Risk-free+Adjusted premium 14.40 % 
 
If the company concerned is a quoted company, the beta for the company can probably be 
obtained from published sources. 
However, it is possible to calculate the beta using Excel’s =SLOPE function: 
 
Wacc.xls 

    Natural log return     

 Prices at         Share moves Wool Standard 

Pd 
week-
ended 

Allshare 
Index Share Index Share  with index worths Bank 

1 4/05/08 30,743 8209    8209 1195 9000 
2 11/05/08 32,136 8580 =LN(C5/C4) =LN(D5/D4  8580 1165 8849 
3 18/05/08 32,701 8731 0.0174 0.0174  8731 1200 8720 
4 25/05/08 32,542 8689 -0.0049 -0.0048  8689 1167 8726 
: : : : : :  : : : 
: : : : : :  : : : 

26 26/10/08 18,459 4929 -0.0871 -0.0870  4929 929 7290 
27 2/11/08 20,992 5605 0.1286 0.1285  5605 1130 7700 
28 9/11/08 20,030 5348 -0.0469 -0.0469  5348 1136 7401 
29 16/11/08 19,414 5183 -0.0313 -0.0313  5183 1155 7475 
30 23/11/08 18,747 5005 -0.0349 -0.0349  5005 1140 7700 

    Beta = 1.00     

    =SLOPE(F4:F33,E4:E33)     
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Unlevered betas & betas for private companies 
If a company has borrowed capital (loans) it is perceived to be somewhat riskier than a 
company with no borrowings, and its beta is consequently higher. This is known as the 
Levered Beta. A company with no borrowings has an Unlevered Beta. 
To unlever a levered beta (take out the effect of the borrowed capital) the formula is: 

=Levered beta/(1+after-tax debt/equity%)   (use the company’s average tax rate) 
To lever an unlevered beta (bring in the effect of borrowed capital) the formula is 

=Unlevered beta*(1+after-tax debt/equity%)   (use normal company tax rate) 
 
Below is an example of the calculation of an unlevered beta: 
Beta calculation.xls 

 
 

And an example of calculating the beta for a private company: 
 
Beta calculation.xls 
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Force-balancing the Balance Sheet (and getting the balancing 
figure in the right place) 

 
In most financial models, the Bank or Overdraft is the balancing figure in the Balance Sheet. 
 
In other words, one attempts to model all the items in the balance sheet other than the Bank 
(or Overdraft) figure as, by default, this must be the figure that balances the balance sheet. 
 
A problem often arises here in that, if the balancing figure is a positive one (i.e.. there is 
money in the bank), it should be shown as such under Current Assets. But if the balancing 
figure is a negative one (i.e. an Overdraft), it should be shown as such under Current 
Liabilities as a positive figure. 
 
In order to achieve this the =Max function can be used, Max meaning "the greater of" 
 
Thus the Bank formula will be "the greater of (liabilities - assets) or 0" ("Bank" cannot go 
negative), and the Overdraft formula will be "the greater of (assets - liabilities) or 0". 
 
When modelling this scenario, in order to avoid too many simultaneous equations, one 
should only use cells containing known results, i.e..  "the greater of  (known liabilities - known 
assets) or 0)" 
Thus the formula to calculate a "bank" figure can be expressed as: 

=Max((known liabilities - known assets),0) 
 

The following model is on your disk and is called  BALANCE.xls: 
 
        Balance.xls 

 A B C D 
3 Share Capital 200 200 200 
4 Accum.Profits 5000 7000 9000 
5 S/holders equity 5200 7200 9200 
6 Other liabilities 900 500 800 

7 Overdraft 900 0 
=MAX(D10+D11-

(D5+D6),0) 
8  R7000 R7700 R10000 
9     
10 Fixed assets 2000 1850 1600 

11 
Net current 
assets 5000 5200 6400 

12 Bank 0 650 
=MAX(D5+D6-
(D10+D11),0) 

13  R7000 R7700 R10000 
 
 
Alternatively, having balanced off one side of the balance sheet with a “controlling” formula 
(see the Overdraft formula in D7 above), the formula for the other side of the balance sheet 
(see D12 above) can just be a straightforward balancing formula i.e. =D8-D10-D11 
Or you could repeat the “Overdraft” formula for the “Bank”, but change the MAX to MIN as 
follows:  =-MIN(D10+D11-(D5+D6),0) 
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Valuing Companies 
 
 
Methods of valuing a companies 
 
1. Discounted cash flow (determines a value to the shareholders and lenders) 
2. Capitalisation of earnings or sales multiples 

i. Price/Earnings multiples (determines a value to the shareholders) 
ii. Earnings Before Interest, Tax & Amortisation (EBITDA) multiples (determines a value to 

the shareholders and lenders) 
3. Orderly realisation of assets 
4. Maintainable dividends (particularly for minority shareholders) 
 
 
1. Using discounted cash flow 
 
• This method involves calculating the net present value of projected cash flows 
• Where forecast cash flows are available (and can be predicted with some accuracy) this 

DCF approach is the most appropriate methodology to apply. 
• This method considers economic cash flows, and recognises that that money has a time 

value. 
• This method suggests that the value of a company depends on its future cash flow. 
 
This is the most commonly used method for valuing new projects, and companies with 
cyclical results where earnings can be negative. 
 
 
Three principal parameters must be considered: 
1. Forecast cash flows 

i. For the foreseeable future 
ii. Thereafter (if the company is being valued as an on-going concern) 

2. The discount rate 
i. Very often the weighted average cost of capital (wacc) is used 
ii. Sometimes the return that could be gained from a similar investment 

3. A terminal value 
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Valuing Companies (contd) 
 
 
Capitalisation of earnings multiple 
• This method is commonly used 
• It is applied to companies with a long operating history, and with a consistent earnings 

trend which is sufficiently stable to be indicative of ongoing earnings potential 
• It involves capitalising the earnings of a business at a multiple which reflects the risks of a 

business and the stream of income that it generates. 
• Apply an appropriate discount for non-negotiability if valuing a private company (i.e. 

increase the price  arrived at by (say) 30% to allow for non-negotiability) 
• Use both transaction multiples (arrived at through research) and trading multiples 
 

What are these multiples applied to? 
 

1. The Price/Earnings (P/E) multiple. Calculated by working out the earnings (net profit) per 
share, and multiplying it by a factor. Thus a price could be set at 3x the earnings per 
share. The higher the multiple, the greater is the expectation of growth of the business. (If 
the multiple was, say, 20 times the annual earnings, it would take 20 years to recover the 
price, so there must be a high expectation of growth!) 
 

2. The Earnings Before Interest & Tax (EBIT) multiple. As this is a multiple of earnings 
before interest, the resultant answer must give a value for the business to the 
Shareholders AND Lenders. (Deduct what is currently due to the lenders, and the balance 
belongs to the shareholders) 

 
3. The Earnings Before Interest, Tax, Depreciation, & Amortisation (EBITDA). This is mainly 

used for businesses with large capital expenditure, where depreciation and amortisation 
constitutes a large expense. As this is also a multiple of earnings before interest, the 
resultant answer must give a value for the business to the Shareholders AND Lenders. 
(Deduct what is currently due to the lenders, and the balance belongs to the 
shareholders) 

 
Orderly realisation of assets 
This method is commonly applied to businesses that are not a going concern 
This involves: 
1. Reviewing the book value of the assets and liabilities of the business 
2. Adjusting those values to reflect the proceeds (less the costs) that can reasonably be 

expected from the realisation of those assets. 
 
Maintainable dividends 
This method is used more for valuing minority interests where a company has a record of 
regular dividend payments. 
Expected dividends are capitalised (by dividing the dividend by the required return rate). 
Thus if annual dividends are 100, and the required rate of return is 10%, the value of the 
shares to the minority receiving the dividend would be 100/10%=1000. 
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Free cash flow & the valuation of companies 
 
 
Free cash flow 
Free cash flow is the cash produced by a business from its operations, and thus becoming 
available for rewarding the shareholders and the lenders.  
It therefore excludes any interest costs arising out of the way that the business is financed, 
and excludes any movement on borrowed capital (loans). 
 
Thus, Free cash flow can broadly be defined as the after-tax cash flow assuming there 
were no loans. It is, in effect, the cash free to pay the lenders AND shareholders. 
 
Sometimes Free Cash Flow is broken up into  

1. Free cash flow to the firm (i.e. shareholders and lenders - calculated as above) 
2. Free cash flow to equity, where payments to lenders are taken into account 

 
To calculate the free cash flow, your formula would be as follows: 
 
EBITDA (Earnings Before Interest, Tax, Depreciation & Amortisation) 
- Interest 
-Tax 
= Cash from profits 
Add back: Cash effect of interest  ((1-Tax rate)*interest) 
= Free cash flow from profits 
+ Cash received from movement in working capital: 

Decrease in current assets (excluding the bank balance) 
Increase in current liabilities (excluding the overdraft balance) 

- Fixed assets purchased/-sold 
= Free cash flow 
 
Valuing a company on a free cash flow (DCF) basis requires one to build a model to: 
 
1. Calculate the free cash flow over a forecast period (say 5 years) 
2. Discount the cash flow back to current value 
3. Determine a terminal value for the company.  (This is required if the company is to be an 

on-going entity, i.e. it won’t cease to exist after, say, 5 years) 
4.  Add the current value of the 5 years of cash flow to the current terminal value to get a total 

value. 
5. Split the total between Debt and Equity 
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Example of calculating free cash flow 
 
 
 

Income Statement  
  
EBITDA 2000 
Less: Depn & Amort 200 
EBIT (PBIT)( Operating profit) 1800 
Interest (10% of 1000) 100 
PBT 1700 
Tax (30%) 510 
PAT 1190 

  
Calculation of Free Cash Flow  
  
EBITDA (as above) 2000 
Less: Interest (10% of 1000) as above -100 
Less: Tax  (30%) as above -510 
= Cash profits 1390 
Add back: Cash cost of interest (1-30%) 70 
= Free cash flow from profits 1460 

Movement in working capital 300 
Fixed assets purchased/-sold 200 

= Free cash flow 1560 
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Valuing a company using free cash flow 
Let us assume the following: 
1. The company has a weighted average cost of capital of 18% 
2. It is expected that after year 5, cash flows would increase by a growth rate of 6% 
3. The company currently has long-term loans of  800, and an overdraft of  413 
4. That the free cash flow for the 1st 5 years is as follows: 

 
  Year 1 Year 2 Year 3 Year 4 Year 5 
Free Cash Flow  60 1031 -907 1992 -43 
 
then discounting the cash flow back at 18 % would give us: 

 Current year Year 1 Year 2 Year 3 Year 4 Year 5 
Net present value @ 18% 1248 60 1031 -907 1992 -43 
 
We now need to forecast the future cash flows (after year 5). 
In the example above, the cash flows fluctuate wildly from year to year, probably due to the 
purchasing of fixed assets, so it would be unrealistic to use just year 5’s cash flow. 
Year 5’s cash flow would have to be analysed and adjusted for items of expenditure not likely 
to re-occur, or are perhaps anticipated to occur, to arrive at an acceptable annual cash flow 
figure on which to base the calculation of the Terminal Value (i.e. the capital value that will 
yield the adjusted annual cash flow figure growing by 6%pa.) 
Then calculate the terminal value by dividing the adjusted cash flow at year 5 by the % 
required to get a capital value that will return the desired yield: in this case 18% growing by 
6%pa. To do this, divide the adjusted year 5’s cash flow figure, inflated by the growth rate, by 
(18%-6%). 

  Year 1 Year 2 Year 3 Year 4 Year 5 AdjYear 5 
Adjusted cash flow -  year 5       427 
Growth rate       6% 
Terminal value - year 5 (427*1.06)/(18%-6%) 0 0 0 0 3770 
 
Having calculated the terminal value at the end of year 5, we need to discount that back to a 
current value, just as we did our 5 years of cash flow: 
 
Net present value of terminal value 18% 1648 
 
and add that to the net present value of the 5 years cash flow to get a total npv 
 
Net present value of 5-yr cash flow 18% 1248 
Net present value of terminal value 18% 1648 
Add: Existing cash  0 
Less: Existing overdraft  -413 
Total present value of the concern  2483 
 
We then need to give our financiers (Long-term loans and Overdraft) what is currently due to 
them, and the balance will be for the Shareholders account: 
 
Due to interest-bearing creditors  800 
Balance due to shareholders  1683 

  2483 
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Example - Using free cash flow to value a company 
 
You have been presented with a current Income Statement and Balance Sheet for a 
company, and it is your task to project the results for the next 5 years, and then determine a 
terminal and total value of the company. 
 
Some of the projections have already been done, but you need to complete them in order to 
calculate the net present value of the free cash flow for the 5 years of the projection, as well 
as a terminal value at the end of year 5. 
You need then to determine what the company is worth to the shareholders as an ongoing 
concern. 
 
In order to arrive at an acceptable level of cash flow to carry forward into the future, 
your investigations reveal that: 

• Inventories would probably move up each year by an amount of 90 to allow for 
anticipated growth 

• Fixed asset purchases would probably stabilise at a net purchase of 515 each 
year 

• All other year 5 cash flow items are acceptable as they stand 
• The company has a weighted average cost of capital of 18% 
• It is expected that after year 5, cash flows would increase by a growth rate of 6% 
• The company currently has long-term loans of  800, and an overdraft of  413 

 
 
You are required to: 
1. Open the file called “FCF Value” 
2. Complete the 5-year forecast by referring to the input in column B 
3. Calculate the free cash flow for the 5 years 
4. Adjust year 5’s figures in accordance with the information above (use column I to reflect 

the adjusted cash flow figures) 
5. Calculate the terminal value at the end of year 5 
6. Calculate the Net Present Value of the 5 year cash flow 
7. Calculate the Net Present Value of the terminal value 
8. Calculate the Total Net Present Value  
9. Calculate the value attributable to the Shareholders of the company. 
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Valuing a company using free cash flow (contd) 
 
Valuing a company often requires one to analyse the financial statements of the company 
being valued and 

1. Using the results of the analysis, calculate the company’s wacc 
2. Forecast the financial statements for the next 5 years (or however many years are 

considered appropriate e.g. a technology company might only be for the next 3 years). 
3. Then, using the free cash flow method described previously, calculate the free cash 

flows for the forecast years and the terminal value. 
4. Discount the 5-year forecast and the terminal value to present value (as described 

above) using the calculated wacc as the discount rate. 
 

It is common in valuation models, to prepare forecasts by relating most items in the income 
statement and balance sheet to sales. Thus you’ll find items like fixed assets being forecast 
as a % of sales, and current assets being forecast as a % of sales. The latter is, in my 
opinion, reasonable, the former perhaps not so. No doubt fixed assets would have to 
increase if there is a substantial increase in sales, but this would be a step function by nature, 
and fixed assets would not necessarily be decreased if sales drop. 
 
For example,  analysing the 5 years leading up to the forecast  year (2005 – 2008) and using 
them to determine ratios for the forecast  period (2009 – 2012) might look as follows: 
 

 Actual Results Forecast Results  

Ratio Analysis 2005 2006 2007 2008 2009 2010 2011 2012 2013 

          

Net Sales Growth Rate  5.00% 5.14% 4.53% 4.0% 4.0% 4.0% 4.0% 4.0% 

Cost of Sales / Sales % 42.40% 44.76% 44.71% 51.73% 52.5% 51.5% 51.0% 50.5% 50.5% 

Variable Expenses / Sales (%) 13.60% 13.71% 14.22% 14.30% 14.5% 14.5% 14.5% 14.5% 14.5% 
Admin & General Expenses / Sales 
(%) 15.60% 16.43% 15.72% 15.74% 16.0% 16.0% 16.0% 16.0% 16.0% 

Depn & Amort / Gross Fixed Assets % 10.00% 10.00% 10.00% 9.26% 10.0% 10.0% 10.0% 10.0% 10.0% 

Other expenses/Sales 0.02% 0.10% -0.10% -0.33% 0.0% 0.0% 0.0% 0.0% 0.0% 

Interest on Cash & Investments 0.00% 0.00% 0.00% 0.00% 7.5% 7.5% 7.5% 7.5% 7.5% 

Interest Rate on Existing Debt (%) 15.33% 15.36% 13.21% 8.27% 10.5% 10.5% 10.5% 10.5% 10.5% 

Interest Rate on New Debt (%) (only applicable to forecast)  15.0% 15.0% 15.0% 15.0% 15.0% 

AverageTax Rate 28.98% 28.09% 24.79% 27.87% 28.0% 28.0% 28.0% 28.0% 28.0% 

Gross Fixed Assets / Sales (%) 26.40% 27.43% 27.17% 28.08% 29.0% 28.0% 28.0% 28.0% 28.0% 

Other Assets / Sales (%) 25.80% 38.29% 44.93% 44.80% 45.0% 45.0% 45.0% 45.0% 45.0% 

Cash Balance / Sales (%) 15.10% 15.24% 14.86% 14.99% 15.0% 15.0% 15.0% 15.0% 15.0% 

Other Current Assets / Sales (%) 44.20% 43.52% 42.64% 40.81% 43.0% 42.0% 41.0% 40.0% 40.0% 

Current ratio 2.30 2.35 2.04 2.00 2.50 2.25 2.00 2.00 2.00 

Other Liabilities/Sales (%) 2.60% 2.76% 3.12% 3.36% 3.00% 3.00% 3.25% 3.50% 3.50% 

Ordinary shares issued (millions) 250 250 450 450    450     450     450     450     450  

Debt / Equity 1.03 0.85 0.29 0.12      

Earnings per share 2.80 2.42 1.85 1.41      
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Valuing a company – exercise 1 
 
You wish to value two companies simultaneously by following the procedure outlined on the 
previous pages. 
To do this you will have to start off by: 

1. Analysing the companies’ financial statements for the past 5 years to arrive at ratios 
on which you can base your forecast 

2. Calculate the wacc of each company based on the last year of the forecast 
 
You are required to: 

1. Open the file called “Valuations” 
2. Group the “Acquirer” and the “Target” sheets so that we can do both company 

valuations simultaneously. 
3. Analyse the Income Statement and Balance Sheet to arrive at the ratios shown below. 
4. Move to row 83, and insert the formulas into the yellow shaded cells to calculate the 

company’s wacc. 
5. See the next page for the solution to the Acquirer company 
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Solution – Acquirer company 
 

Acquirer's historical analysis 
  Actual Results 
Ratio Analysis  2005 2006 2007 2008 
(based on the financial statements below)      
Net Sales Growth Rate   5.00% 5.14% 4.53% 
Cost of Sales / Sales %  42.40% 44.76% 44.71% 51.73% 
Variable Expenses / Sales (%)  13.60% 13.71% 14.22% 14.30% 
Admin & General Expenses / Sales (%)  15.60% 16.43% 15.72% 15.74% 
Depn & Amortization / Gross Fixed Assets % 10.00% 10.00% 10.00% 9.26% 
Other expenses/Sales  0.02% 0.10% -0.10% -0.33% 
Interest rate on Cash & Investments (%)  0.00% 0.00% 0.00% 0.00% 
Interest rate on Existing Debt (%)  15.33% 15.36% 13.21% 8.27% 
Interest rate on New Debt (%)  (only applicable to forecast)  
Average Tax Rate  28.98% 28.09% 24.79% 27.87% 
Gross Fixed Assets / Sales (%)  26.40% 27.43% 27.17% 28.08% 
Other Assets / Sales (%)  25.80% 38.29% 44.93% 44.80% 
Cash Balance / Sales (%)  15.10% 15.24% 14.86% 14.99% 
Other Current Assets / Sales (%)  44.20% 43.52% 42.64% 40.81% 
Current ratio (Current assets/Current liabilities) 2.30 2.35 2.04 2.00 
Other Liabilities/Sales (%)  2.60% 2.76% 3.12% 3.36% 
Ordinary shares issued (millions)  250 250 450 450 
Debt / Equity  1.03 0.85 0.29 0.12 
Earnings per share  2.80 2.42 1.85 1.41 

 
Calculation of Cost of Equity and Loan Capital     
Average market return     7.52% 
Risk-free Rate     7.41% 
Market Risk Premium     0.11% 

Levered Beta    Given 
       
1.50  

Cost of Equity     7.58% 
      

Ratio Debt/Tot Capital  [D/(D+E)] ratio     
       
0.10  

Average Tax Rate     27.87% 

Unlevered Beta 
=beta/(1+(1-tx)*Ratio Debt/Tot 
Capital) 

       
1.40  

Cost of Debt (after tax)     5.97% 
      
Weighted Average Cost of Capital      7.41% 
Additional Risk Premium     0.00% 
WACC + Additional Risk Premium     7.41% 
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Valuing a company – exercise 2 
 
Having analysed the companies and calculated the wacc you are now in a position to 
forecast the financial statements for the next 5 years, then prepare a free cash flow 
statement followed by a valuation of the companies based on the free cash flow. 
 
The input for the 5-year forecast  (based on the analysis done in the previous exercise) has 
already been set up, and the forecast income statements and balance sheets prepared. 
 
Note that interest on the balancing figure in the balance sheet has been calculated on the 
closing balance (of New Debt or Cash & Investments)  from the previous year to avoid a 
circular reference. 
 
Still working with the “Valuations” model, you are required to: 
 

1. Ensure that the Acquirer sheet and Target sheet are grouped 
2. Unhide columns G – N and review the forecast input. Using this input the 5-year 

forecast has already been completed. 
3. Move to row 73 and complete the free cash flow statement shaded in in yellow 
4. Then move down to row 100 and complete the valuation. 
5. Your answers should look as follows: 

 
Free Cash Flow       

Net Profit for the year 
      
618  

   
697  

     
800  

      
911  

     
996  

Add back: Depreciation and Amortization 
      
174  

   
175  

     
182  

      
189  

     
197  

Add back: Cash effect of Interest paid 
        
38  

     
34  

       
25  

        
18  

         
9  

Cash profit before Interest 
      
830  

   
906  

  
1,007  

   
1,118  

  
1,202  

Less: Gross Capital Expenditures 
      
120  

       
7  

       
70  

        
73  

       
76  

Add: Decrease in Other Assets 
    
(115) 

 
(108) 

   
(112) 

    
(117) 

   
(122) 

Add: Decrease in Working Capital 
    
(478) 

   
112  

     
159  

      
(39) 

     
(74) 

Add: Increase in Other Liabilities 
      
(14) 

       
7  

       
24  

        
25  

         
9  

Free Cash Flow 
      
102  

   
910  

  
1,008  

      
915  

     
940  

 
 

Valuation Millions 

Terminal value 28,673.40 

PV: Terminal Value 20,058.31 

Npv of free cash flow 2009 - 2013 3,042.10 

Total PV (Market Value of the Firm) 23,100.41 
Less: Long-Term Debt at time of valuation 
(2008) 507.60 

Plus: Excess Cash at time of valuation (2008) 865.00 

Equity Value 23,457.81 

Equity Value per Share 52.13 
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Merger & Acquisition modelling – the basics 
 
Merger & Acquisition modelling requires one to analyse the financial statements of the 
acquiring company and the target company and, using the results of the analysis, forecast 
the financial statements of both companies for the next 5 years. 
Then, using the free cash flow method described previously, forecast the free cash flows for 
the next 5 years and into the future for both companies followed by a valuation of each 
company. 
 
Having done the forecasts and valuations for both companies, combine the forecasts, and 
give effect to any changes to the combined forecast that might be required due to any 
savings or added revenue that will result from the merger or acquisition. 
 
Recalculate the free cash flow of the combined operation, and recalculate a combined 
valuation. The difference between the value of the Acquirer + the value of the Target, and the 
combined valuation is the value of the synergy arising from the merger or acquisition. 
 
Generally the offer price to the Target will be the current market value of the Target’s shares 
+ a premium for the synergy arising out of the transaction. Payment for the Target’s shares 
may be done by a further issue of the Acquirer’s shares to the Target’s shareholders, or in 
cash, or a combination of the two. 
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M & A Modelling procedure. 
 
In Excel, it is normally preferable to set up the financial statements of the Acquirer, Target, 
and the Combined operation in exactly the same format, using a separate sheet for each. 
This can significantly speed up the analysis and modelling procedure, (and minimise the risk 
of error) as one can take advantage of Excel’s sheet grouping capability and prepare the 
analysis and forecasts of both companies simultaneously. Combining the two companies 
then becomes a simple procedure of adding the same rows from both sheets and making the 
necessary adjustments thereto. 
 
It is common, in these types of models, to prepare forecasts by relating most items in the 
income statement and balance sheet to sales. Thus you’ll find items like fixed assets being 
forecast as a % of sales, and current assets being forecast as a % of sales. The latter is, in 
my opinion, reasonable, the former perhaps not so. No doubt fixed assets would have to 
increase if there is a substantial increase in sales, but this would be a step function by nature, 
and fixed assets would not necessarily be decreased if sales drop. 
 
 
The modelling steps 

The modelling steps would be as follows: 
1. Analyse 4 years of existing financial statements – Acquirer & Target 
2. From the analysis determine your input variables for the 5-year forecast – Acquirer & 

Target 
3. Prepare the 5-year forecasts: Income Statement, Balance Sheet, and Free Cash Flow 

statements – Acquirer & Target 
4. Calculate the weighted average cost of capital (wacc) – Acquirer & Target 
5. Calculate the terminal value and the shareholder value – Acquirer & Target 
6. Calculate the value per share – Acquirer & Target 
7. Combine the two companies, and work out a new free cash flow statement taking into 

account the expected savings that will arise out of the transaction 
8. From the new free cash flow statement, and by again calculating the NPV of the new 

5-year forecast and Terminal value , work out the new value of the combined business 
and the shareholder’s portion thereof 

9. Work out the value of the savings (i.e. the synergy). This will be the new equity value 
minus the sum of the individual equity values. 

10. Knowing the current market price of the Target’s and the Acquirer’s shares, and the 
value of the synergy, calculate a minimum and maximum offer price. 
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Exercise – Mergers & Acquisitions 
 
It is your task to work out an offer price for a Target company. 
To do this you will need to follow the 10 steps noted on the previous page 
 
However, a lot of the tedious work has already been done, and you are just required to 
complete the task by inserting formulas into cells shaded in in yellow. 
 
You are required to: 
 
Part 1: 

1. Open the file called “M&A model” 
2. Note the layout of the model, viz; 

a. The same layout for the Acquirer, Target, and Combined 
b. Assumptions grouped together at the top of the spreadsheet 

3. Note that for the Acquirer and Target, and Combined sheets, an analysis of the three 
financial statements for the historic years (rows 4-23) has already been done. (The 
analysis of the “Acquirer” and “Target” statements were done in the previous 
exercise.). The analysis on the combined sheet is for information only, and the results 
are not used in any further forecasts. 

4. Also done in the previous exercise is the calculation of the companies’ wacc, the 
forecast free cash flow, and the company valuation. 

5. Move to the Combined sheet, and insert the formulas into the yellow shaded areas in 
columns I to M to complete the Combined forecast Income Statement 

 
Sales adjustment      
Target's original forecast 328 410 502 603 723 
Target's revised forecast 341 426 511 613 736 
Adjustment - Increase in sales 13 16 9 10 12 
Cost of Sales adjustment      
Target's original forecast 180 225 276 331 398 
Target's revised forecast 187 234 281 337 405 
Adjustment - Increase in cost of sales 7 9 5 6 7 
Admin & General exps      
Combined original forecast 1016 1068 1124 1182 1246 
Revised combined forecast 990 1042 1096 1153 1215 
Adjustment - Decrease in Admin & General -25 -27 -28 -30 -31 
Growth in free cash flow after year 2013     4.0% 

      
      
Income Statements      
Net Sales       6,341        6,667        7,001        7,363        7,756  
  Less: Cost of Sales       3,338        3,448        3,591        3,746        3,950  
Gross Profit       3,004        3,218        3,410        3,617        3,806  
Less: Variable expenses         921          969        1,018        1,071        1,128  
Contribution       2,082        2,250        2,392        2,546        2,678  
Less:      
Admin & General Expenses         990        1,042        1,096        1,153        1,215  
   Depreciation & Amortisation         185          189          200          211          223  
   Other expense/-income 0  0  0  0  0  
Operating Profits (EBIT)         907        1,019        1,097        1,183        1,240  
Add: Interest Income (on cash & investments)           74          106          159          215          280  
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Less: Interest Expense (see row 87)           54            45            35            25            13  
Net Profits Before Taxes         928        1,080        1,220        1,373        1,507  
Less: Taxes (at Acquirer's tax rate)         260          303          342          385          422  
Net Profit for the year         668          778          879          989        1,085  

      
Balance Sheets      
Gross Fixed Assets       1,793        1,817        1,908        1,999        2,096  
  Less: Accum. Depr. & Amort.         936        1,125        1,325        1,536        1,758  
Net Fixed Assets         856          692          583          463          338  
Other Assets       2,799        2,931        3,071        3,218        3,376  
New Investments (balancing figure)         383        1,061        1,797        2,630        3,477  

      
Current Assets      
   Cash        1,031        1,059        1,074        1,103        1,161  
   Other Current Assets       2,689        2,757        2,812        2,869        2,997  
Total Current Assets       3,721        3,816        3,886        3,972        4,158  
Less: Current Liabilities       1,860        1,908        1,943        1,986        2,079  
Net Current assets       1,860        1,908        1,943        1,986        2,079  

      
Other Liabilities         181          189          213          239          249  
New debt (balancing figure)            -              -              -              -              -   
Total Net Assets       5,717        6,403        7,181        8,059        9,022  

      
Financed by:      

      
Shareholders Equity      
   Share capital       1,080        1,080        1,080        1,080        1,080  
   Retained Earnings       4,208        4,986        5,865        6,854        7,939  
Shareholders' Equity       5,288        6,066        6,945        7,934        9,019  

      
Long-Term Debt      
  Existing Debt         428          337          237          125              3  

      
Total Capital Employed       5,717        6,403        7,181        8,059        9,022  

 
6. On the “Combined” sheet, complete the valuation (rows 101 – 113) 

 
Valuation Millions 

Terminal value 29,888.20 

NPV of Terminal Value 20,908.12 

NPV of free cash flow 2009 - 2013 3,274.23 

Total NPV (Market Value of the Firm) 24,182.35 

Less: Long-Term Debt at time of valuation (2008) -510.60 

Plus: Excess Cash at time of valuation (2008) 987.00 

Equity Value 24,658.75 

  

Equity value of Acquirer 23,457.81 

Equity value of Target 36.27 

Combined equity value 23,494.08 

Revised equity value (as above) 24,658.75 

Value of Synergy 1,164.67 
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7. Lastly, move to the “Offer” sheet and complete the offer price calculations 
 

Calculation of offer price   
   

Acquirer - Current no.of shares issued 450,000,000  
Acquirer - Current share price 16.00  
Target - Current no.of shares issued 60,000,000  
Target - Current share price 14.00  
Cash Portion of Offer Price (%) 10.00%  
Proposed % of Synergy Shared with Target  30.00%  

   
Minimum offer price (Target's no. of shares issued x Current share price) 840,000,000  
Value of synergy (see "Combined" sheet) 1,164,668,465 convert to millions 
Maximum offer price (minimum offer price + value of synergy) 2,004,668,465  
Initial Offer Price (Minimum offer price + % of synergy) 1,189,400,540  
Initial Offer Price per share (Init offer/Target shares) 19.82  
Purchase Price Premium Per Share 41.60%  
Cash Per Share ($) 1.98  
Share Exchange Ratio ((Init offer price-cash payout)/Acquirer share price) 1.12  
New Shares Issued by Acquirer 66,903,780  
Total no.of Shares issued by Acquirer after acquisition 516,903,780  
% Share ownership in new firm:   
Existing shareholders 87.06%  
New shareholders 12.94%  
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Effective and Nominal rates 

 
 
Quite often in a model (particularly a budget model) it is necessary to apply an inflation (or 
growth) rate monthly, such that, by the end of the year, the initial amount would have inflated 
by a given annual inflation (or growth) rate of, say, 10% 
 
To achieve this, one cannot merely inflate the previous month’s figure by 10%/12 as this will 
yield the incorrect result (See the first table below, where we start off with a value of 1000 
and inflate it monthly by 10%/12). The 1000 grows to 1104.71, instead of the 1100.00 we 
were expecting. 
 
To achieve the desired result, one needs to determine what the NOMINAL rate would be, and 
use that rate to inflate the figures monthly. 
 
This can be done using Excel’s =NOMINAL function, which takes the following two 
arguments: 
 
=NOMINAL(Effective rate, periods per year) 
 
 
Effective rate & Nominal rate.xls 
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Average growth or inflation rate 
 
 
Sometimes, given differing periodic growth rates over a period of time, one requires to work 
out what the average growth rate over the entire period would be. 
This might equally apply to inflation rates. 
 
In the following example: 
 
Average growth rate.xls 

 
 
 
The average annual growth rate is determined to be 7.98%, and is proved in row 9, where 
the initial amount of 1000 is inflated annually to reach the desired result of 1468. 
Note the following: 

1. The Columns function has been used to calculate the number of periods to allow for 
flexibility. See row 17 above. 

2. The present value (pv) required should be entered as a negative 
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Optimisation Models 
 
Optimisation models use linear programming techniques to solve complex equations. 
 
An optimisation model is one in which the input variables are constrained in some way, i.e.. 
there is some limitation on their use.  
The limitation might be shortage of supply, high prices, etc. 
 
The model solves for the maximum profit, or lowest cost, (you define this) making the best 
use of the limited resources available. As such, there is not necessarily one answer to the 
problem, and the model might suggest a range of alternatives. 
 
Problems to which optimisation techniques can be applied are, for example: 

*Planning the most profitable combination of production levels, given the constraints of 
available resources. 
*Assuming you have a number of warehouses fed by a number of factories, what are 
the most cost-effective shipping routes? 
*and more.... 

 
To set up and solve problems using SOLVER, one needs to: 

1. Set up model with formulas, etc. in the normal way 
2. Select the commands Data/Analysis/Solver (2003 - Tools|Solver) 
3. Indicate which cell you wish to optimise (e.g. Profit) 
4. Indicate which cells Excel should change (the “changing” cells) 
5.Type the constraints into the Solver dialogue box 
6. Solve. 
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Optimisation Models 
 
Example: 
Let us assume that we make TVs, Hi-Fi systems, and Speakers. (see file “Optimise”). 
These products all use common components (power supplies, cases, tubes, and electronics) 
to a certain degree. Therefore we can use all of one such component just to build TV sets 
(because we feel that this will be more profitable) leaving none for the other products. Or we 
can spread these components (which are in limited supply) across our three products in the 
most profit-efficient manner. 
Let us assume that we have a large customer that is happy to buy our TV sets, as long as we 
supply them with at least 40 speakers 
 
Optimise.xls 

 A B C D E F 
3  S.P./unit Cost/unit Profit/unit No. req Total Profit 
4 TV 2000 1250 750 1 =D4*E4 
5 Hi-Fi 1500 1000 500 1 500 
6 Speakers 500 150 350 1 350 
7      R1600 
8       
9 Components: Pow.supp. Case Tube Cone Electronics 

10 Stock on hand 450 450 250 800 600 
11 Consumed for no. reqd 2 2 1 5 =F15*$E$4+F16*$E$5+F17*$E$6 
12       

13 
No. of components used 

in manufacture     
14  Pow.supp. Case Tube Cone Electronics 
15 TV 1 1 1 2      2 
16 Hi-Fi 1 1 0 2      1 
17 Speakers 0 0 0 1      1 
18       
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Solving the problem would produce the following result: 
 
Optimal answer 
 

 A B C D E F 
3  S.P./unit Cost/unit Profit/unit No. req Total Profit 
4 TV 2000 1250 750 180 135000 
5 Hi-Fi 1500 1000 500 200 100000 
6 Speakers 500 150 350 40 14000 
7      249000 
8       
9 Components: Pow.supp. Case Tube Cone Electronics 

10 Stock on hand 450 450 250 800 600 
11 Consumed for no. reqd 380 380 180 800 600 
12       

13 
No. of components used 

in manufacture     
14  Pow.supp. Case Tube Cone Electronics 
15 TV 1 1 1 2      2 
16 Hi-Fi 1 1 0 2      1 
17 Speakers 0 0 0 1      1 
18       

Note that the stock constraints as far as Cone and Electronics were reached. 
 
On request, a sensitivity report can be produced which would look as follows: 
     

Constraints (Consumed)  
     Final Shadow 

 Cell Name Value Price 

 $B$11 Consumed for no. reqd Pow.supp. 380 0 

 $C$11 Consumed for no. reqd Case 380 0 

 $D$11 Consumed for no. reqd Tube 180 0 

 $E$11 Consumed for no. reqd Cone 800 125 

 $F$11 Consumed for no. reqd Electronics 600 250 
 
Note that a “shadow price” exists for the two components that ran out of stock. 
This means that, if the company had one more cone in stock, it would have made another 
$125, or if it had had one more electronic component in stock, it would have made another 
$250. 
 
In other words, if the company decides to run around the corner to a competitor to buy more 
cones, it should not pay more than $125 for each cone, as this is all the extra profit that cone 
will generate. 
 
Shadow prices are not available when constraints are all-embracing, e.g. “the no. of 
production hours for the entire factory is limited to 6000”. 
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Exercise - A simple optimisation model 
 
You manage a bakery that produces 3 types of bread: White, Brown & Hi-Protein. 
 
You do have certain PRODUCTION CONSTRAINTS, and your task is to determine the best 
mix of loaves to manufacture to yield the maximum profit 
 
The constraints are as follows: 

1.At least 30 000 loaves of white bread must be produced to meet existing 
commitments 
2.Your production of Brown bread must be .75 times that of White bread 
3.At least 15 000 loaves of Hi-Protein bread must be produced to meet existing 
commitments 
4.You only have a maximum of 6000 production hours available in total 
5.The White bread plant has a maximum capacity of  3000 hours. 
6.The bakery cannot produce more than 250 000 loaves of bread. 

 
Your model has been set up as follows: 
 

 A B C D E 
1      
2  White Brown Hi-Protein Total 
3  Loaves produced 10 10 10  
4  Hours per loaf 0.05 0.02 0.05  
5  Cost per hour 68 66 69  
6  Selling price per loaf 2 1.6 2.1  
7      
8 Sales     
9 Cost of sales     

10 Gross profit     
11      
12 Total production hours     
13      

 
You are required to: 

1.Open the file called “Bakery” 
2.Insert the necessary formulae to complete the spreadsheet 
3.SOLVE for the optimal Total Gross Profit 
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Exercise - A routing problem 

 
Your company has manufacturing facilities (plants) in 3 cities: Johannesburg, Durban, and 
Cape Town. 
The plants distribute their finished products to warehouses in 5 centres: Kimberley, PE, 
Newcastle, Bloemfontein, and Nelspruit. 
 
It is your task to minimise the cost of delivering goods from production plants to warehouses, 
so that the demand of each warehouse is met, and the production capacity of each plant is 
not exceeded 
 

 Warehouses: Kimberley P E Newcastle Bloemfontein Nelspruit 

 Demand 180 80 200 160 220 

Plants: Total Quantity to ship from plant to warehouse  

Johannesburg 5 1 1 1 1 1 

Durban 5 1 1 1 1 1 

Cape Town 5 1 1 1 1 1 

Totals:  3 3 3 3 3 

 Production Delivery costs from plant to warehouse  

Plants: capacity Kimberley P E Newcastle Bloemfontein Nelspruit 

Johannesburg 310 10 8 6 5 4 

Durban 260 6 5 4 3 6 

Cape Town 280 3 4 5 5 9 

Tot.delivery cost: R83 19 17 15 13 19 

 
 
 
You are required to: 
1. Open the file called “Delivery” 
2. Using Solver, find the best solution, bearing in mind the objective is to minimise costs, by 

optimising the quantities shipped from plant to warehouse.  
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Basic Forecasting 
 
In terms of forecasting techniques, only 3 seem to be used, two of them occasionally: 

1.Gut feel (most popular) 
2.Moving averages (often supported by graphs) 
3.Regression analysis 

 
Moving averages 

The moving average technique attempts to forecast values of the variable by 
smoothing the historical data for a specified number of periods. 
This method, though providing some guideline, has a number of weaknesses: 
1.It takes no cognisance of external factors, and assumes sales will continue as before 
2.The period of the moving average tends to be subjective 
3.As the purpose is to dampen the effect of trends, values will be underestimated in 
rising trends, and overestimate in falling trends. 
 
The formula to forecast values, (say the average over the last 4 periods), where P is 
the Previous period and (P-tn) is the period prior to that, is: 
Forecast = (P+(P-t1)+(P-t2)+(P-t3))/4 
Thus if you have the following data, the formula would be: 

 A B C 
1 Periodic Moving 

Avg 
 

2 100  Actual 
3 110  Actual 
4 120  Actual 
5 105 109 Actual 
6 130 116 Actual 
7 120 119 Actual 
8 140 124 Actual 
9 120 128 Actual 

10 124 126 Actual 
11 =Average(A7..A10) 128 Forecast 
12 =Average(A8..A11) 124 Forecast 

If this method is used, it helps to produce an ordinary line graph of the historical 
moving averages to get some sort of feeling of the trend. 
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Trends 
Excel’s Trend function can be used to determine a trend as an aid to forecasting. 
The Trend function takes the following arguments: 

=TREND(Historic data, Against what range, New range) 
 

For example: 
Regress.xls 

 
This method of forecasting has the same weaknesses as moving averages. 

 
Or one can create a graph, and, by right-clicking on the Sales line, insert a trend line: 
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 Basic Forecasting (contd) 
 
Regression analysis 

The purpose of regression analysis is to identify what external variables (such as 
building plans passed, disposable income, weather patterns, no. of marriages, etc.) 
influence our sales. If we can identify these variables, we can use them to forecast our 
sales, as generally these variables will have a lagged effect on our sales, e.g.. building 
plans passed last year will affect our sales this year, thus building plans passed this 
year (and we can obtain that information) will affect our sales next year. 
 
This type of approach makes one fundamental assumption - a future like the past. 
 
All statistical techniques are based on the assumption that existing patterns will 
continue into the future. This assumption is more likely to be correct over the short 
term than it is over the long term, and for this reason this technique provides us with 
reasonably accurate forecasts for the immediate future, but does quite poorly into the 
more distant future. 
 
Beginning with an attempt to predict sales, the first point is to pinpoint those factors 
that are assumed to affect sales, and to be associated with sales. 
These factors may cover a broad range, and, through regression, we can analyse a 
large number of these variables and identify those that most closely influence sales. 
 
When only one external variable is included in the analysis, the technique is known as 
straight regression analysis, but where more than one variable is included, the 
technique is known as multiple regression analysis. 
 
In regression analysis, the variable we're trying to predict, e.g. Sales, is known as the 
DEPENDENT variable, and the variables we use to make the prediction are known as 
the INDEPENDENT variables (they're not directly linked to the business, i.e.. they're 
independent of the business) 
 
Regression analysis requires the use of several periods' data - obviously a meaningful 
correlation can hardly be obtained when trends are measured for only a very short 
time. 
 
Whilst there is no definitive cut-off point for the minimum number of periods, 5 periods 
of data is the general rule of thumb when only one variable is being analysed, and 8 
periods a minimum with two. A longer time span is necessary with three or more 
periods. 
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Regression analysis (contd) 
 
 
Assessing the accuracy of the results 

Before we can use the variables' relationships with confidence, we must make a 
judgement as to the accuracy and reliability of the regression results. 
 
To do this we look at 
*The CONSTANT (or INTERCEPT) (the base value not influenced by the 
external variables) 
* The R-Squared (known as the coefficient of determination - the degree of fit.  
The closer this figure is to 1, or 100%, the better the degree of fit) 
*The X-coefficients (showing the reliability of the relationship between each 
independent variable and the dependent variable - not the reliability of the 
combination of  variables as does the R-Square above) 
*The Standard error of estimate (representing the possible error in fitting 
historical data - your forecast could be out by this amount. The smaller the 
Standard error of estimate, the better the regression results) It is important that 
you check the standard error of these X-coefficients before you can conclude 
that there is any significant correlation between the independent variable and 
sales at all. If the standard error is large compared to the X-coefficient value, 
you cannot conclude that there is any correlation between the independent 
variable and sales. As a rule, the X-coefficient should be about twice as large 
as the corresponding standard error before any correlation can be assumed. 
The T-statistic is the X-coefficient divided by the standard error. Therefore, 
a T-statistic greater than two is an indication of strong correlation. 

 
Using the results of the regression to produce a forecast. 

Let us say that we are attempting to forecast our sales, and to this end are 
trying to find out if four external Independent variables have any bearing on our 
sales. 
 
The sales figures used in the comparison become known as the Dependent 
variable, or the Y (remember Y for Yours). 
 
The Independent variables are known as the X (remember X for eXternal). 
The first Independent variable is known as X1, the second as X2, etc. 
 
If we do find a relationship between the external variables and our sales, that is, 
the  R-Square is close to 1, then, providing we can gather further such 
variables, we can use them to assist us in forecasting our sales using the 
following formula: 
 
SALES = (CONSTANT)+(COEFFICIENT X1*X1)+(COEFFICIENT X2*X2)+(etc.....    ) 
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Regression analysis (contd) 
The following data (on your disk as REGRESS) was gathered and regression analysis 
performed with Sales as the Dependent or Y variable. and a combination of variables in 
respect of New buildings, Disposable Income, New Marriages, and a Time factor (to 
attach more weight to more recent observations) as the Independent or X  variables 

     
Independen

t variables  
Yrs Qtrs : Sales New Disposable New Time 

  :  Bldgs income Marriages  
  : '000s '00s R billions '000s  
Year 1 1 : 9202 744 15.89 22.91 1 
 2 : 12244 942 16.95 19.91 2 
 3 : 12557 1053 18.83 18.11 3 
 4 : 11146 1138 18.72 15.8 4 
Year 2 1 : 13940 1549 20.58 16.67 5 
 2 : 15402 1211 22.49 15.95 6 
 3 : 15759 1251 23.5 15.39 7 
 4 : 15223 1225 24.79 15.46 8 
Year 3 1 : 13913 1354 25.44 14.9 9 
 2 : 15633 1475 27.44 15.31 10 
 3 : 14047 1240 29.29 15.85 11 
 4 : 12824 1157 30.85 15.18 12 
Year 4 1 : 11745 1341 31.88 14.51 13 
 2 : 13264 1531 33.77 14.94 14 
 3 : 12616 1274 35 15.27 15 
 4 : 11699 1327 36.44 15.47 16 
Year 5 1 : 12390 1469 38.53 15.8 17 
 2 : 14132 1615 40.46 16.54 18 
 3 : 15671 1538 43.66 17.19 19 
 4 : 17193 1488 46.91 17.89 20 
Year 6 1 : 18479 1178 50.53 18.44 21 
 2 : 20270 1299 54.63 19.13 22 
 3 : 23734 1524 59 20.59 23 
 4 : 25493 1479 62.96 21.32 24 
Year 7 1 :Forecast 27464 1449 64.17 18.36 25 
 2 :Forecast 27134 1446 65.69 18.68 26 
 3 :Forecast 26281 1425 66.81 18.95 27 
 4 :Forecast 24861 1411 67.42 19.17 28 
        
  Regression Output:      
  Constant (Intercept)   5105.05   
  Std Err of Y Est   1184.79   
  R Squared   92%   
  No. of Observations   24   
  Degrees of Freedom   19   
        
  X Coefficient(s)  3.66 1231.24 -694.91 -1967.48 
  Std Err of Coef.  1.79 145.06 214.98 264.59 
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The regression facility can be reached in Excel by selecting the commands: 
Data/Analysis/Data Analysis/Regression (2003 – Tools/Data Analysis/Regression) 

 

 
The results can broadly be interpreted as follows: 
 
The R Squared of 92% shows that there is definitely a correlation between the Sales and a 
combination of all the external variables. As such, provided we can gather more of the same 
data, we can use it to forecast Sales. 
 
There is a Constant of $5105. Interpret this as being the value of sales not influenced by the 
given independent variables. These sales will be present merely because the business 
exists, i.e. the minimum figure that the sales will be. 
 
The X-coefficient of New Buildings is 3.66.This means that, for every new building, $3.66 
worth of sales will be generated. The co-efficient for Disposable Income shows that, for every 
$1.00 increase in disposable income, $1231 worth of sales can be assumed. Co-efficients 
are also calculated for the remaining two independent variables. 
 
Because of the great degree of correlation, the formula to forecast Year 7's sales, viz. 
 

SALES = (CONSTANT)+(COEFFICIENT X1*X1)+(COEFFICIENT X2*X2)+etc..... 
 
was inserted once the pertinent independent variables applicable to the Year 7 period had 
been obtained, resulting in the last four figures calculated for sales on the previous page. 
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More on Regression 
 
Regression analysis is one of the most widely used techniques for analyzing historical or 
experimental data. In short, regression lets you determine to what extent a measured result is 
correlated to input values. 
  
Regression Analysis – Advertising example.xls 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In the example above, the result you want to explain is the Sales, known as the Y-data. 
(Remember Y for Your-data). The inputs used to explain changes in Sales are expenditures 
in Magazine, Newspaper, and TV advertising. This data is known as the X-data. (Remember 
X for X-ternal data). This information is in columns D through F  
  
The Regression report below the table of data lists the regression coefficients and other 
important statistics.  
  
The columns D, E, and F correspond to the X-values Magazine (X1), Newspaper (X2), and 
TV (X3).  
The result shown above means that  
Sales = 956.14 + 1.25 Magazine + 0.92 Newspaper + 3.52 TV  
In other words, TV advertising seems to contribute the most to sales at $3.52 per $1 of 
advertising.  
  
However, you must check the standard error of these coefficients before you can conclude 
that there is any significant correlation between advertising and sales at all. The coefficient 
for magazine advertising has a standard error of 0.81 compared to a coefficient value of 1.25. 
Since the standard error is large compared to the coefficient value, you cannot conclude that 
there is any correlation between magazine advertising and sales.  
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As a rule, the coefficient should be about twice as large as the corresponding standard error 
before any correlation can be assumed. The T-statistic is the standard error divided by the 
coefficient value for each input. Therefore, a T-statistic greater than two is an indication of 
strong correlation.  
  
The only T-statistic greater than two is the one for TV advertising. This means that there is a 
statistically significant correlation between TV advertising and sales in the historical data. 
 
The R Squared value is a measure of how well the linear model fits the actual sales data. 
The value 0.79 means that 79% of the variance in sales is explained by changes in the three 
advertising categories. 
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Weighted average 
 
Calculating the weighted average 
 
When calculating the weighted average, quantities, or volumes, should be taken into account.  
For example: 
 
You have 1000 shares in your portfolio, comprising the following: 
400 Industrial shares currently yielding a return of 6.00%, and 
600 Mining shares currently yielding a return of 10.00%. 
 
A “straight” average would be (6.00%+10.00%)/2 = 8.0% 
 
This is not really a correct reflection, as the ratio of shares held is not an equal 50/50 
 
A weighted average would be more correct if the quantity of shares was taken into account, 
viz. 
(400/1000*6%) + (600/1000*10%) = 8.4% OR 
(40%*6%) + (60%*10%)    = 8.4% 
 

Weighted average.xls 
  

 
 
 
 
 
 

     Weighted Weighted 
 Industrial Mining Total "Straight" average average 
 shares shares shares average Using quantity Using %s 
Quantity 400 600 1000    
% held 40% 60% 100%    
Yield % 6.0% 10.0%  8.0% 8.4% 8.4% 
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Mean & Standard deviation 
 

The Mean (or Average) 
This is simply an average of a number of figures, and can be calculated using Excel’s 
=AVERAGE function, e.g.: =AVERAGE(B4:B12) (see cell B14 below) 
 
 
Standard Deviation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Standard deviation: 
The standard deviation is a measure of how widely values are dispersed around the 
average, or mean. 
There are two Standard Deviation functions in Excel: STDEV and STDEVP. 
 
STDEV assumes that the data you are analysing is just a sample of the total data, and 
uses what is known as the unbiased (or n-1) method of calculation the standard 
deviation, whilst 
STDEVP assumes that the data you are analysing is all of the data, and uses what is 
known as the biased (or n) method of calculation the standard deviation. 
 
Let us say that the calculation of the average (mean) of the data in cells B4:B12 above 
comes out at 6.82%, and the Standard Deviation, calculated on the same cells using 
Excel’s STDEV function as follows: 

 =STDEV(B4:B12) 
produces a standard deviation of 1.08% 
 
It is a given fact that 68.27% (say 68%) of the readings will fall within the range of the 
(mean -1 std dev) and the (mean +1 std dev), i.e  (6.82-1.08) = 5.74 and (6.82+1.08) = 
7.90.  
So there is a 68% chance that the yields above will fall between 5.74% and 7.90%. 
If, for example, the standard deviation had been 2.00%, there would be a 68% chance 
that the yields would fall within a much wider range – between 4.82% and 8.82%. 
Thus the smaller the standard deviation, the smaller is the risk. 

 

 A B 
3  Yields 
4  7.40% 
5  5.60% 
6  6.70% 
7  7.50% 
8  5.70% 
9  6.50% 
10  9.00% 
11  7.10% 
12  5.90% 
13   
14 Average yield  =AVERAGE(B4:B12) 6.82% 
15 Standard Deviation = STDEV(B4:B12) 1.08% 
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Portfolio Analysis 
 
Portfolio analysis attempts to analyse how risk varies with differing mixes of securities 
(shares). 
 
This would involve determining the movement in the yield, or return, (that is, the % movement 
from period to period) from the securities in your portfolio, and combining it with the volatility, 
or riskiness of those securities. 
 
Yields, or returns, are fairly easily ascertainable. The risk attached to the assets (say shares) 
is measured by the standard deviation in the yield of those shares. 
 
A conservative investor might like to balance his portfolio to minimise his risk and maximise 
his return. In other words, he would like to get the best return/risk ratio. 
 
Let us assume that the investor has invested in 3 different shares: One in the Retail sector, 
one in the Financial sector, and one in the Technology sector, in the ratio shown below, and 
at the share prices shown below 
 
Portfolio.xls 

% Invested in Retail  40.00%   
 % Invested in Financial  35.00%   
 % Invested in Technology  25.00%   
 Total  100.00%   
    
 Share prices  a  b   c  

 Period   Retail   
Financial  

 
Technology  

30-Jul-07 1315 7700 960 
31-Aug-07 1323 7700 950 
30-Sep-07 1370 7630 975 
31-Oct-07 1580 7488 930 
30-Nov-07 1665 8580 925 
31-Dec-07 1800 8963 917 
31-Jan-08 1994 9034 950 
29-Feb-08 2036 8781 1085 
31-Mar-08 2190 9399 935 
30-Apr-08 2388 10132 1000 
31-May-08 2223 9611 970 
30-Jun-08 2140 9186 935 

 Average return     
 Standard Deviation        
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Portfolio 
 
Portfoliotest.xls 

 
 
 
  

% Invested in Retail 40.00%
% Invested in Financial 35.00%
% Invested in Technology 25.00%
Total 100.00%

Returns
Share prices a b c a b c

Period Retail Financial Technology Retail Financial Technology
30-Jul-07 1315 7700 960
31-Aug-07 1323 7700 950 0.61% 0.00% -1.04%
30-Sep-07 1370 7630 975 3.55% -0.91% 2.63%
31-Oct-07 1580 7488 930 15.33% -1.86% -4.62%
30-Nov-07 1665 8580 925 5.38% 14.58% -0.54%
31-Dec-07 1800 8963 917 8.11% 4.46% -0.86%
31-Jan-08 1994 9034 950 10.78% 0.79% 3.60%
29-Feb-08 2036 8781 1085 2.11% -2.80% 14.21%
31-Mar-08 2190 9399 935 7.56% 7.04% -13.82%
30-Apr-08 2388 10132 1000 9.04% 7.80% 6.95%
31-May-08 2223 9611 970 -6.91% -5.14% -3.00%
30-Jun-08 2140 9186 935 -3.73% -4.42% -3.61%

Average return 4.71% 1.78% -0.01%
Standard Deviation 6.48% 6.06% 7.12%

-               Correlation:
a,c a,b b,c

Variance -0.022256 0.431242 -0.125161
0.001796738

Stdev - portfolio (= Sq root of Variance)
4.239%

Return - portfolio (Weighted average)
2.504%

Return / Risk (Return per unit of risk)
0.591            

Variance formula (Markovitz):
(Retail %2 x Retail Stdev2)+(Financial%2 x Financial Stdev2)+(Tech %2 x Tech Stdev2) +
(2 x (Retail % x Financial% x Correl a,b x Retail Stdev x Financial Stdev)) + 
(2 x (Retail % x Tech% x Correl a,c x Retail Stdev xTech Stdev)) + 
(2 x (Financial % x Tech% x Correl b,c x Financial Stdev xTech Stdev))
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Step 1: Determine what the movement in the share prices are 
The first step would be to determine what the movement in the share prices would be from 
period to period, and express this as a % movement, as this is effectively the return, or yield, 
being made from period to period. 
 
Step 2: Determine the average yield 
Having done that, determine what  the average yield has been over the period for each 
share, i.e. the average % change from one period to the next.and what each share’s 
standard deviation is for the same period. 
 
Step 3: Calculate the degree of correlation between the investments: 
Calculate the correlation of each share to the other using Excel’s =CORREL function. i.e. the 
correlation between Retail (a) and Technology (c), then between Retail (a) and Financial (b), 
then between Financial (b) and Technology (c), e.g. the formula in cell G30 on the 
spreadsheet on the previous page would be  =CORREL(G13:G23,I13:I23). 
 
The closer the correlation, the higher the risk as, should one share fall, the correlated share 
will fall with it. That is, there is no balance in the portfolio. 
 
Step 4: Calculate the Variance 
Having calculated the correlation of each share to the other, it is then necessary to calculate 
the Variance using the formula developed by Markovitz. (see the formula on the spreadsheet 
on the previous page). 
 
Step 5: Calculate the Standard Deviation 
The standard deviation of the portfolio as a whole is then calculated by taking the square root 
of the Variance, i.e. =SQRT(E31), i.e. SQRT(0.001796738) = 4.238% 
 
Step 6: Calculate the weighted average return of the portfolio 
The portfolio return is then calculated by taking  the weighted average  return, i.e. (refer to 
the spreadsheet on the previous page) : (40% x 4.71%) + (35% x 1.78%) + (25% x  -0.01%) 
 
Step 6: Calculate the Return/Risk ratio 
One can then determine the return per unit of risk by  dividing the Return by the Std 
deviation, e.g. 2.504% / 4.239%. 
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Example – Balancing the portfolio 
 
Looking at the Portfoliotest file it is apparent that the Technology shares are dragging the 
portfolio returns down. 
 
You are required to: 

1. Using the file Portfoliotest.xls: 
a. Unhide columns K-M 
b. Replace the Technology column E with the Industrial column K 

 
2. Having achieved the answer below, Use Solver to determine what the best mix of 

shares would be to maximise the Return/Risk ratio 
% Invested in Retail  96.05%       
 % Invested in Financial  0.00%       
 % Invested in Industrial  3.95%       

 Total  100.00
%       

      Returns    

 Share prices  a  b   c   a  b   c  

 Period   Retail  Financia
l   Industrial    Retail  Financia

l   Industrial  

30-Jul-07 1315 7700 1800        
31-Aug-07 1323 7700 1716  0.61% 0.00% -4.67% 
30-Sep-07 1370 7630 1820  3.55% -0.91% 6.06% 
31-Oct-07 1580 7488 1930  15.33% -1.86% 6.04% 
30-Nov-07 1665 8580 2100  5.38% 14.58% 8.81% 
31-Dec-07 1800 8963 2174  8.11% 4.46% 3.52% 
31-Jan-08 1994 9034 2231  10.78% 0.79% 2.62% 
29-Feb-08 2036 8781 2325  2.11% -2.80% 4.21% 
31-Mar-08 2190 9399 2221  7.56% 7.04% -4.47% 
30-Apr-08 2388 10132 2300  9.04% 7.80% 3.56% 
31-May-08 2223 9611 2140  -6.91% -5.14% -6.96% 
30-Jun-08 2140 9186 2190  -3.73% -4.42% 2.34% 

 Average return         4.71% 1.78% 1.92% 
 Standard Deviation         6.48% 6.06% 5.06% 
        
        

                    -     Correlation:  

     a,c a,b b,c 

   Variance  
0.49692

8 0.431242 0.332799 

   
0.00399954

1     
   Stdev - portfolio (= Sq root of Variance)  
   6.324%     
   Return - portfolio (Weighted average)  
   4.601%     
   Return / Risk (Return per unit of risk)  

   
            
0.727      

 
Your answer should appear as follows: 

% Invested in Retail  96.05% 
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 % Invested in Financial  0.00% 
 % Invested in Industrial  3.95% 
 Total  100.00% 
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Probabilities 

 
Decisions should ideally be based on comprehensive information. 
However, this information is not always available, and decisions are often made on 
information that is not 100% certain. 
 
To minimise the risk of such decisions, financial models can be built involving the use of 
probabilities. 
 
Basic Probability Theory 
Probability is the statement of chance of an event occurring. 
If an event will definitely occur it will have a probability of 1. If the occurrence is impossible, it 
will have a probability of 0. 
 
For example: 

*The probability of drawing the Ace of Spades from a pack of cards is 1 in 52, or 1.92% 
*The probability of drawing a black card from the pack is 1 in 2, or 50% (as half the pack 
is black) 
*The probability of drawing either the Ace of Spades or the Ace of Hearts is 1/52+1/52 

= 2/52 = 1/26 
*The probability of drawing the Ace of Spades followed by the Ace of Hearts is 
1/52*1/51 = .0577% 

*The probability of  rolling a 6 on a dice, followed by another 6, is 1/6*1/6 = 1/36 
 
For those interested in card games the following probabilities apply: 
Bridge: 
 A 13-card suit:  158,753,389,899 to 1 
 A Yarborough          1827 to 1 
 Four aces            378 to 1 
Poker: 
 A Royal flush  649,739 to 1 
 A Straight flush   72,192 to 1 
 A Full house         693 to 1 
 A Flush         508 to 1 
 A Straight         254 to 1 
 One pair                  1.37 to 1 
 
Probabilities can also be calculated objectively (as opposed to subjectively) by observation. 
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Monte Carlo Simulation – Basics 
 
Monte Carlo simulation is an attempt to simulate reality by imitating real life predictions. 
To do this, random assumptions are generated (can be as many as 10000) to simulate real 
data, and fed into a deterministic model. The results are then analysed to get an idea of the 
most probable outcome and the “riskiness” of the venture. For example, the simulation might 
produce a result that can indicate that there is a 16% probability that the profit will be below x 
amount, and a 16% probability that it will exceed x amount”. 
 
Monte Carlo simulation requires one to: 

1. Generate a range of random numbers to simulate the input variables 
2. Run each set of randomly generated input variables through the model a number of 

times (say 5000) 
3. Record how frequently the randomly generated results fall between pre-determined 

ranges (called bin ranges) 
4. Plot the results of your frequency distribution  
5. Calculate the mean and standard deviation of the distribution to interpret the results 

 
 
 
1. Generating random numbers 
 
The function =RAND() generates a random number between 0 and 1. 
 
To generate a random number between 0 and 100, merely add *100 to the equation, 
e.g.=RAND()*100 
 
Random numbers are also used in statistical sampling. An auditor, for example, might wish to 
verify a random sample of invoices between the numbers 3001 and 8000. The formula to 
generate numbers within a range can be as follows: 

 
RAND()*(High no-Low no)+Low no 
INT(RAND()*(High no-Low no)+Low no)  (this will drop off decimals) 

 
 
To produce the same thing, without decimals i.e. integers only, the formula could be as 
follows: 

 
=RANDBETWEEN(Low no, High no) 
=RANDBETWEEN(3001, 8000) 

 
A formula such as this will produce answers as integers  (no decimals) 
 
(Note that in Excel the Value Analysis Toolpak add-in must be loaded to use this 
function) 
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2. Run each set of randomly generated input variables through the model a number of 
times 
 
Most business models are deterministic, i.e. they rely on the use of single values as data for 
input to the model. 
This assumes a degree of certainty about the values input that is often not present in 
practice. 
 
A forecast for Sales, or Total market, for example, that falls between two values (a maximum 
and a minimum) is likely to be more realistic than a single point estimate. 
 
To achieve this, a random number technique can be used, where a large number of random 
results are calculated between the maximums and minimums. The frequency with which 
each result is calculated can then be displayed, and graphed, to get a feel for the range of 
possible outcomes. 
That result which has been arrived at most frequently is considered the most likely. 
 
The best way to understand the principles involved in this type of modelling is to work 
through a simple example. (This model is called PROBABILITY on your disk): 
 
Let us assume we wish to forecast our company sales, and to do this we calculate our share 
of the market, but the size of the market is not certain (we can guess the maximum and 
minimum), and nor is our share of the market. We could have the following data: 
 
   Probability.xls 

 A B C D E 
1      
2      
3   Maximum Minimum  
4 Tot. Market  1000 800  
5 Co. Share  10% 5%  
6 Co. Sales  =C4*C5 

(100.00) 
=D4*D5 
(40.00) 

 

 
We now wish to generate say, a 1000 random numbers for Tot. Market and Co. Share falling 
between the maximum and the minimums, and calculate the Co. Sales with each of those 
values. 
To do this we set up three columns with 1000 rows as follows: 
 

 A B C D E 
11   Probable Probable Probable 
12   Market Co. Share Co. Sales 
13   =Randbetween(D$4,C$4) =Rand()*(C$5-D$5)+D$5 =C13*D13 
14   =Randbetween(D$4,C$4) =Rand()*(C$5-D$5)+D$5 =C14*D14 
15   Etc. for 1000 rows Etc. for 1000 rows Etc. for 1000 rows 
16      
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3.  Record how frequently the randomly generated results fall between pre-determined 
ranges (called bin ranges) 
 
Next set up a column of Sales values ranging between the Minimum ($40) and Maximum 
($100) - normally on a new sheet - as follows: 
 

   Probability.xls 
 A B C 

5  Frequency table 
6 Bin Sales of: No. of times 
7 1 44.21  
8 2 48.43  
9 3 52.64  
10 4 56.86  
11 5 61.07  
12 6 65.29  
13 7 69.50  
14 8 73.71  
15 9 77.93  
16 10 82.14  
17 11 86.36  
18 12 90.57  
19 13 94.79  
20 14 100.00  

 
The column of sales values (B7:B20) in the example above, is known as the bin range, and 
each cell in that range is known as a bin. The bin range above contains 14 bins 
The formula to calculate each bin is: = Min+(Range/no.of bins*bin no.), 
 e.g. 40+((100-40)/14*1 
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Then, using the =Frequency function:  
*Indicate to the system that the range of values to be analysed are the 1000 values 
appearing in column E on the previous page 
*Indicate that the Bin range is B7 to B20 in the table above 
*Close brackets 

The system will then analyse the 1000 values, group them accordingly, and display them in 
cells C7 to C20 below, showing the frequency with which the values in cells B7 to B20 
occurred in the 1000 values analysed. 
 

 A B C 
5  Frequency table 
6 Bin Sales of: No. of times 
7 1 44.21 30 
8 2 48.43 46 
9 3 52.64 76 
10 4 56.86 106 
11 5 61.07 106 
12 6 65.29 92 
13 7 69.50 87 
14 8 73.71 105 
15 9 77.93 77 
16 10 82.14 122 
17 11 86.36 65 
18 12 90.57 42 
19 13 94.79 32 
20 14 100.00 14 

 
The =FREQUENCY function creates an array formula and should be entered as follows: 
1. Select cells B3:B15 above 
2. Enter the following formula: =FREQUENCY(Probability!E12:E1013,Distribution!B7:B20), 

and hit Shift Ctrl Enter to enter it into the pre-selected range. 
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4.  Plot the results of your frequency distribution 
 
The results of your frequency distribution can then be graphed out as follows (a column chart 
has been used): 

 
From the table on the previous page, you can see that the "most likely" value appears to be 
82.14, this figure having occurred 122 times in the random sample done. 
 
The graph gives you some feel of the spread of the risk. 
 
5. Calculate the mean and standard deviation of the random readings  

Mean: This is simply the average of the 1000 random company sales figures 
generated (=AVERAGE(Probability!E13:E1012)) 

 
Standard deviation: The standard deviation is a measure of how widely values are 
dispersed around the average value (the mean). Let us say that the calculation of the 
mean above comes out at 67, and the Excel formula =STDEV(Probability!E13:E1012) 
produces a standard deviation of 13.  
 

5 Interpret the results 
It is a given fact that 68.27% (say 68%) of the readings will fall within the range of the 
(mean -1 std dev) and the (mean +1 std dev), i.e 54(67-13) and 80 (67+13). 
100%-68%=32% of the readings will fall below 54 and above 80, that is to say half 
(16%) will fall below 54, and half (16%) will fall above 80. 
Thus it can be said that there is a 16% chance that the company sales will be below 
54 or above 80, but a 68% chance that they will be between 54 & 80. 
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