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in one chapter, statistical in another, and so on. Some categories are split over 
two or more chapters. I suggest two ways for you to use this book:

	 ✓	Use the Table of Contents to find the chapters that are of interest to you.

	 ✓	Use the Index to look up specific functions you are interested in.

What You Can Safely Ignore
If you already know what function you want to use and need a bit of guidance 
on it, you can find it in the index and ignore any other discussion that is in 
the same chapter (although it makes me sad to think of that). Just kidding!

You can ignore any info in the Technical Stuff icons. You can also ignore 
Chapter 1 if you are already a fairly competent Excel user — especially if you 
have used formulas and functions.

Foolish Assumptions
I assume that you have a PC with Excel 2013 loaded on. That’s a no-brainer! 
Nearly all the material is relevant for use with earlier versions of Excel as 
well. I also assume you know how to navigate with a keyboard and mouse. 
Lastly, I assume you have used Excel before, even just once. I do discuss 
basics in Chapter 1, but not all of them. If you really need to start from 
scratch, I suggest you read the excellent Excel 2013 For Dummies by Greg 
Harvey (Wiley).

Other than that, this book is written for Excel 2013, but just between you and 
me — it works just fine with older versions of Excel. There could be a func-
tion or two that isn’t in an older version or works slightly differently. But 
Microsoft has done an excellent job of maintaining compatibility between 
versions of Excel, so when it comes to formulas and functions, you can be 
confident that what works in one version works in another.

How This Book Is Organized
This book is organized into five parts. Each part’s subject matter indicates 
what type of functions it covers. Use the index to find the page numbers for 
particular functions. Do read chapters that pertain to your interest. For all 
you know, other functions are even better suited to your needs. With that 
said, dig in to what is inside each part of the book.



3 Introduction

Part I: Putting the Fun in Functions
Part I is introductory, of course, but not all of it is so basic. Chapter 1 is the 
de facto intro chapter. That’s where you can brush up on how Excel works, 
or read about it for the first time. I discuss the Formulas tab of the Ribbon in 
Chapter 1. Chapters 2, 3, and 4 cover what is likely to be new ground to many 
readers — specifically, using the Insert Function dialog box, using array func-
tions, and correcting formulas. Looking through these chapters can help you 
down the road.

Part II: Doing the Math
As the name implies, Part II is all about math. The first chapters cover 
finance-related functions and last two are plain old math — simple to sophis-
ticated. Several functions in Excel work with loan factors, interest rates, and 
returns on investments. This is the place to go when creating worksheets 
that track costs, revenue, and the like. Part of the discussion in Part II is 
about currency formatting.

Part III: Solving with Statistics
Part III is rather large because it covers a rather sizeable topic. Chapters 9, 10, 
and 11 show you how to work with statistical functions. Each of these chap-
ters focuses on a specific discipline. Chapter 9 covers the functions used in 
descriptive statistics, such as the ever-popular AVERAGE function, along with 
many related functions that give details about your data. Chapter 10 focuses 
on significance tests. Chapter 11 rounds out the statistical functions with 
those used in predicting factors. This is where you read about forecasting 
and looking for trends.

Part IV: Working with Data
Part IV is a biggie. Here is where you read about working with dates and 
times; how to work with strings of text; and how to pluck out pieces of data 
from a database (an area of rows and columns, that is). Chapters 12 and 13 
are the date and time chapters. Chapter 14 covers a number of cool func-
tions, such as the amazing IF and the workhorses HLOOKUP and VLOOKUP. 
Chapter 15 explains functions that provide information about your data 
and computer; it also explains working with errors. Chapter 16 is all about 
strings. No, I don’t mean the kind to fly kites. A string is a text value, and 
there is so much you can do to manipulate them. Lastly, Chapter 17 explains 
all the database functions.
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	 ✓	Trying to reference a nonexistent cell, range, worksheet, or workbook

	 ✓	Entering the wrong type of information into an argument function

This is by no means an exhaustive list of possible error conditions, but you 
get the idea. So what does Excel do about it? There are a handful of errors 
that Excel places into the cell with the problem formula.

Error Type When It Happens
#DIV/0! When you’re trying to divide by 0
#N/A! When a formula or a function inside a formula cannot find the 

referenced data
#NAME? When text in a formula is not recognized
#NULL! When a space was used instead of a comma in formulas that 

reference multiple ranges; a comma is necessary to separate 
range references

#NUM! When a formula has numeric data that is invalid for the opera-
tion type

#REF! When a reference is invalid
#VALUE! When the wrong type of operand or function argument is used

Chapter 4 discusses catching and handling formula errors in detail.

Using Functions in Formulas
Functions are like little utility programs that do a single thing. For example, 
the SUM function sums up numbers, the COUNT function counts, and the 
AVERAGE function calculates an average.

There are functions to handle many different needs: working with numbers, 
working with text, working with dates and times, working with finance, and 
so on. Functions can be combined and nested (one goes inside another). 
Functions return a value, and this value can be combined with the results of 
another function or formula. The possibilities are nearly endless.

But functions do not exist on their own. They are always a part of a formula. 
Now that can mean that the formula is made up completely of the function or 
that the formula combines the function with other functions, data, operators, 
or references. But functions must follow the formula golden rule: Start with 
the equal sign. Look at some examples:
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The COUNTIF function counts the number of cells in a range that meet a 
condition. The condition in this case is that any single value in the range 
is greater than (>) the average of the range. The formula in cell D7 is 
=COUNTIF(B5:B25, “>” & AVERAGE(B5:B25)). The AVERAGE function 
is evaluated first, and then the COUNTIF function is evaluated using the 
returned value from the nested function used as an argument.

Nested functions are best entered directly. The Insert Function dialog box 
does not make it easy to enter a nested function. Try one. In this example, 
you use the AVERAGE function to find the average of the largest values from 
two sets of numbers. The nested function in this example is MAX. You enter 
the MAX function twice within the AVERAGE function:

	 1.	 Enter a few different numbers in one column.

	 2.	 Enter a few different numbers in a different column.

	 3.	 Click an empty cell where you want the result to appear.

	 4.	 Enter =AVERAGE( to start the function entry.

	 5.	 Enter MAX(.

	 6.	 Click the first cell in the second set of numbers, press the mouse 
button, and drag over all the cells of the first set.

		  The address of this range enters into the MAX function.

	 7.	 Enter a closing parenthesis to end the first MAX function.

	 8.	 Enter a comma (,).

	 9.	 Once again, enter MAX(.

	 10.	 Click the first cell in the second set of numbers, press the mouse 
button, and drag over all the cells of the second set.

		  The address of this range enters into the MAX function.

	 11.	 Enter a closing parenthesis to end the second MAX function.

	 12.	 Enter a ).

		  This ends the AVERAGE function.

	 13.	 Press Enter.

Figure 1-27 shows the result of your nested function. Cell C14 has this for-
mula: =AVERAGE(MAX(B4:B10),MAX(D4:D10)).
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41 Chapter 2: Saving Time with Function Tools

	

Figure 2-2:  
The 

AutoSum 
button 

offers quick 
access to 

basic func-
tions and 
the Insert 
Function 

dialog box.
	

Finding the Correct Function
The first step to using a function is finding the one you need! Even when you 
do know the one you need, you may not remember all the arguments it takes. 
You can find a function in the Insert Function dialog box in two ways:

	 ✓	Search: Type one or more keywords or a phrase into the Search for a 
function box. Then click the Go button. 

	 •	If a match is made, the Or select a category drop-down list displays 
Recommended, and the Select a function box displays a list of the 
functions that match your search. 

	 •	If no match is made, the Or select a category drop-down list displays 
Most Recently Used functions, and the most recently used functions 
appear in the Select a function dialog box. The Search for a function 
displays a message to rephrase the text entered for the search.

	 ✓	Browse: Click the Or select a category down arrow and from the drop-
down list, select All, or select an actual function category. When an 
actual category is selected, the Select a function box updates to just the 
relevant functions. You can look through the list to find the function you 
want. Alternatively, if you know the category, you can select it on the 
Formulas Ribbon.

Table 2-1 lists the categories in the Or select a category drop-down list. 
Finding the function you need is different from knowing which function you 
need. Excel is great at giving you the functions, but you do need to know 
what to ask for.
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Table 2-1	 Function Categories in the Insert Function Dialog Box
Category Type of Functions

Most Recently Used The last several functions you used

All The entire function list, sorted alphabetically

Financial Functions for managing loans, analyzing investments, and 
so forth

Date & Time Functions for calculating days of the week, elapsed time, 
and so forth

Math & Trig A considerable number of mathematical functions

Statistical Functions for using descriptive and inferential statistics

Lookup & Reference Functions for obtaining facts about and data on worksheets

Database Functions for selecting data in structured rows and columns

Text Functions for manipulating and searching text values

Logical Boolean functions (AND, OR, and so forth)

Information Functions for getting facts about worksheet cells and the 
data therein

User Defined Any available custom functions created in VBA code or 
from add-ins; this category may not be listed

Engineering Engineering and some conversion functions. These func-
tions are also provided in the Analysis ToolPak

Cube Functions used with online analytical processing (OLAP) 
cubes

Compatibility Some functions have been updated in Excel 2010 and Excel 
2013. The functions in this category are the older versions 
that remain compatible with older versions of Excel.

Web A few functions that are useful when sharing data with 
web services

Entering Functions Using the  
Insert Function Dialog Box

Now that you’ve seen how to search for or select a function, it’s time to use 
the Insert Function dialog box to actually insert a function. The dialog box 
makes it easy to enter functions that take no arguments and functions that do 
take arguments. Either way, the dialog box guides you through the process of 
entering the function.
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	 3.	 Add, edit, or delete arguments.

	 •	To add an argument (if the function allows), use the RefEdit con-
trol to pick up the extra values from the worksheet. Alternatively, 
if you click in the bottom argument reference, a new box opens 
below it into which you can enter a value or range.

	 •	To edit an argument, simply click into it and change it.

	 •	To delete an argument, click into it and backspace it out.

	 4.	 Click OK when you’re finished.

		  The function is updated with your changes.

Directly Entering Formulas  
and Functions

As you get sharp with functions, you will likely bypass the Insert Function 
dialog box altogether and enter functions directly. One place you can do this 
is in the Formula Bar. Another way is to just type into a cell.

Entering formulas and functions  
in the Formula Bar
When you place your entry in the Formula Bar, the entry is really going into 
the active cell. However, since the active cell can be anywhere, you may 
prefer entering formulas and functions directly in the Formula Bar. That way 
you know that the entry will land where you need it. Prior to entering a for-
mula in the Formula Box (on the right side of the Formula Bar), the Name Box 
on the left lets you know where the entry will end up. The cell receiving the 
entry may be not be in the visible area of the worksheet. Gosh, it could be 
a million rows down and thousands of columns to the right! After you start 
entering the formula, the Name Box becomes a drop-down list of functions. 
This is useful for nesting functions. As you enter a function in the Formula 
Box, you can click on a function in the Name Box and the function is inserted 
into the entry you started in the Formula Box. Confused? Imagine what I went 
through explaining that! Seriously though, this is a helpful way to assemble 
nested functions. Try it, get used to it; it will add to your Excel smarts.
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	 ✓	Check Status: Provides status about links. A number of values are pos-
sible (such as OK, Unknown, Error: Source not found, Error: Worksheet 
not found, and so on). In the Edit Links dialog box (refer to Figure 4-7), 
Status is a column in the middle of the dialog box. Each link receives its 
own status.

	

Figure 4-8: 
Confirming 

that you 
mean to 

break links.
	

The Edit Links dialog box shown in Figure 4-7 also has the StartUp Prompt 
button in the lower left. Clicking this button leads to a choice of what the work-
book should do when opened and there are no external links. The choices are:

	 ✓	Let users choose whether to display the alert or not.

	 ✓	Don’t display the alert and don’t update automatic links.

	 ✓	Don’t display the alert and update links.

Using the Formula Error Checker
Some errors are immediately apparent, such as mismatched parentheses 
explained earlier. Other types of entries are not blatant errors but instead 
resemble errors. In this case, Excel alerts you to the possible problem and 
lets you choose how to handle it.

Figure 4-9 shows a few numbers and a sum at the bottom. The formula in cell 
B10 is =SUM(B4:B9). There is nothing wrong here, no possible error yet.

Note that in Figure 4-9 the headings row is not adjacent to the rows of infor-
mation. Rows 2 and 3 are in between the headings and the data. This is not 
unusual, because this leads to a clean-looking report.

However, watch what happens if a value is accidentally entered into the area 
between the headings and the data. The formula in cell B10 calculates values 
starting in Row 4. When a value is entered in cell B3, Excel alerts you that 
there may be an error. You can see this in Figure 4-10. A small triangle is now 
visible in the upper-left corner of cell B10 — the cell with the formula.
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Watching the Watch Window
The Watch Window lets you watch the calculated results of a formula but 
without the limitation of having the cell be in the viewing area of Excel. This 
feature is helpful when you’re working on correcting formulas that use prec-
edents that are scattered about the worksheet or workbook.

First, to set up a watch, follow these steps:

	 1.	 Click the Watch Window button on the Formulas tab on the Ribbon.

	 2.	 In the Watch Window, click the Add Watch button.

		  The Add Watch dialog box opens.

	 3.	Use the RefEdit control (the square button to the right of the entry 
box) to specify the cell(s), or type in the cell address or range.

	 4.	Click the Add button in the Add Watch dialog box to complete setting 
up the watch.

Figure 4-16 shows the Watch Window with a watch already in place. Cell C6 
on the Costs worksheet is being watched. The formula uses precedents from 
both the Orders and Shipping worksheets. The Watch Window sits on top of 
the workbook and stays visible regardless of which worksheet is active.  
This means, for example, that you could try different values on the Orders 
worksheet and see the result in the calculation in Costs!C6, but without 
having to bounce around the worksheets to see how new values alter the  
calculated result.

	

Figure 4-16: 
Using the 

Watch 
Window to 

keep an eye 
on a formu-

la’s result.
	

The Watch Window also lets you delete a watch. That’s a good thing; oth-
erwise you would end up with a bunch of watches you no longer need! To 
delete a watch, perform these steps:

	 1.	 Select a watch from the list of watches in the Watch Window.

	 2.	 Click the Delete Watch window.
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including the ability to control the placement of commas and decimals, and 
even how to format negative values.

People are used to seeing money amounts formatted with a currency symbol 
and a certain number of decimal places. In the United States and Canada, that 
is the dollar sign and two decimal places. Let’s face it — $199.95 looks like 
money, but 199.950 does not. Excel makes formatting cells to display money 
amounts as easy as clicking a button. To format amounts as dollars, follow 
these steps:

	 1.	 Select the cell or cells you want to format.

	 2.	 Click the Dollar ($) button on the Ribbon’s Home tab, in the Number 
group.

This technique assigns Excel’s default Accounting format to the selected 
cells. In the United States, the default currency format follows:

	 ✓	A dollar sign, aligned to the left of the cell

	 ✓	Two decimal places

	 ✓	Negative numbers enclosed in parentheses

The default format depends on your locale, which is a setting of the operat-
ing system. If you’re in Italy, for example, the locale should be set so that the 
default currency format is the euro (€).

But suppose you don’t want the default currency formatting. Perhaps you’re 
in the United States and working on a spreadsheet for the London office. You 
can specify the currency symbol, the number of decimal places, and how 
negative values are shown by following these steps:

	 1.	 Select the cell or cells you want to format.

	 2.	 Right-click the cell(s) and choose Format Cells from the drop-down 
menu.

	 3.	 In the Format Cells dialog box, select the Number tab, as shown in 
Figure 5-1.

	 4.	 Click Currency in the Category list.

	 5.	 Select the desired number of decimal places from the Decimal Places 
spinner control.

	 6.	 Select the desired currency symbol from the Symbol drop-down list.

	 7.	 Select the desired format for negative numbers from the Negative 
Numbers list.

	 8.	 Click OK to apply the formatting.
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	 ✓	Payment period: Loans are usually paid back by paying a periodic 
amount. Most often the period is monthly.

	 ✓	Duration of the loan: This is the count of payment periods. For example 
a loan may have 36 monthly payments.

	 ✓	Payment: The amount you pay each payment period.

Each of these factors is related to all the others. If you borrow more, your 
monthly payments will be higher — that’s no surprise. If you get a low inter-
est rate, you may be able to pay off your loan in less time — that may be 
something to consider!

The functions used to calculate loan factors work with the same group of 
inputs, namely the five factors just listed. The functions typically accept 
three or four inputs as data and then calculate the desired value, kind of like 
the way algebra works.

Calculating the payment amount
The PMT function tells you the periodic payment amount for your loan. If 
you know the principal, interest rate, and number of payments for a loan, you 
can use the PMT function to calculate the payment amount. But first, a word 
about interest rates.

Most loan interest rates are expressed as an annual rate. However, Excel 
needs the interest rate per payment period in order to calculate properly. For 
example, if you’re calculating for a loan with monthly payments, you need the 
monthly interest rate. You can easily get this number by dividing the annual 
interest rate by 12, the number of months in a year. To calculate a loan pay-
ment, follow these steps:

	 1.	 Enter the loan principal, annual interest rate, and number of payment 
periods in separate cells within the worksheet.

		  You can add labels to adjacent cells to identify the values, if desired.

	 2.	 Position the cursor in the cell where you want the results to display.

	 3.	 Enter =PMT( to begin the function entry.

		  A small pop-up menu shows the arguments used in the function.

	 4.	 Click the cell where you entered the interest rate, or just enter the cell 
address.
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	 4.	 Click the cell where you entered the interest rate, or just enter the cell 
address.

	 5.	 Enter /12.

		  This divides the annual interest rate to get the monthly interest rate.

	 6.	 Enter a comma (,).

	 7.	 Click the cell where you entered the number of the payment to ana-
lyze, or just enter the cell address.

	 8.	 Enter a comma (,).

	 9.	 Click the cell where you entered the number of payments, or just 
enter the cell address.

	 10.	 Enter a comma (,).

	 11.	 Click the cell where you entered the principal amount, or just enter 
the cell address.

	 12.	 Type a ), and press Enter.

The IPMT function returns the interest portion of the amount of the specified 
payment. This amount will be smaller than the full periodic payment amount. 
How much smaller depends on which sequential payment is being examined. 
The remainder of the payment — the part that is not interest — goes to 
reduce the principal.

You can use two optional arguments with IPMT:

	 ✓	Future Value: The amount you wish the loan to be worth at the end of 
its life. The default is 0.

	 ✓	Type: This tells the function whether payments are applied at the end 
of the period or the beginning of the period. A value of 0 indicates the 
end of the period. A value of 1 indicates the beginning of the period. The 
default is 0.

These optional arguments when used become the respective fifth and sixth 
arguments.

Calculating payments toward principal
The PPMT function tells you the payment on principal for a given period. In 
each payment period during a typical loan, the payment consists of a portion 
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that goes toward reducing the principal of the loan and another portion that 
is interest. With the PPMT function, you can find out the amount that reduces 
the principal.

The ratio of the interest portion to the payment on principal portion varies 
payment by payment. In a typical loan, the portion of the payment that 
is interest is highest in the first period and is reduced in each successive 
period. Turning that around, the last payment is almost all toward paying 
down the principal.

The PPMT function takes four inputs: the principal, the interest rate, the 
number of payments for the loan, and the number of the payment in ques-
tion. For example, a loan may have 36 payments, and you’re interested in 
how much principal is included in just the last payment. Here are the steps  
to use this function:

	 1.	 Enter the loan principal, the annual interest rate, the number of pay-
ment periods, and the number of the actual period for which the inter-
est is to be calculated in separate cells within the worksheet.

		  You can add labels to adjacent cells to identify the values, if you want.

	 2.	 Position the cursor in the cell where you want the results to appear.

	 3.	 Enter =PPMT( to begin the function entry.

	 4.	 Click the cell where you entered the interest rate, or just enter the cell 
address.

	 5.	 Enter /12 to divide the annual interest rate to get the monthly  
interest rate.

	 6.	 Enter a comma (,).

	 7.	 Click the cell where you entered the number of the payment to ana-
lyze, or just enter the cell address.

	 8.	 Enter a comma (,).

	 9.	 Click the cell where you entered the number of payments, or just 
enter the cell address.

	 10.	 Enter a comma (,).

	 11.	 Click the cell where you entered the principal amount, or just enter 
the cell address.

	 12.	 Type a ), and press Enter.
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You can use two optional arguments with NPER:

	 ✓	Future Value: The amount you want the loan to be worth at the end of 
its life. The default is 0.

	 ✓	Type: This tells the function whether payments are applied at the end 
of the period or the beginning of the period. A value of 0 indicates the 
end of the period. A value of 1 indicates the beginning of the period. The 
default is 0.

These optional arguments, when used, become the respective fifth and sixth 
arguments.

Calculating the number of payments  
using PDURATION
This function is a twist on how to determine the number of payments. Instead 
of using a periodic payment amount in the calculation, PDURATION uses the 
present value of the loan (the borrowed amount) and the future value of the 
loan (what you will have paid in total when the loan is paid off). This calcula-
tion is useful if and when you know just three pieces of information:

	 ✓	The Loan Principal

	 ✓	Annual Interest Rate

	 ✓	The Amount Paid back (the combined Principal and Interest)

The result PDURATION gives you is the number of periods based on the pre-
viously listed factors.

Here’s how to use the PDURATION function:

	 1.	 Enter the following into separate cells on your worksheet:

	 •	Loan principal

	 •	Annual interest rate

	 •	The expected total amount you will have paid back at the end of 
the loan

	 2.	 Position the cursor in the cell where you want the results to display.

	 3.	 Enter =PDURATION( to begin the function entry.

	 4.	 Click the cell where you entered the interest rate, or just enter the cell 
address.
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end of the period. A value of 1 indicates the beginning of the period. The 
default is 0.

	 ✓	Guess: An estimate of what the interest rate should be. It is possible 
the function will need this value to determine a result. (See Excel’s Help 
system for further information.) The default value is .1 (for 10 percent).

These optional arguments, when used, become the respective fourth, fifth, 
and sixth arguments.

Calculating the principal
The PV function tells you what the principal amount of a loan is when you 
know the other loan factors, such as the interest rate and the number of pay-
ment periods. You can use PV to determine how much you can borrow when 
you already know how much you can pay each month and how long you can 
make payments.

The inputs for this function are the interest rate, the number of payment peri-
ods, and the monthly payment amount. The interest rate used in the function 
is the periodic rate, not the annual rate. Here’s how to use the PV function:

	 1.	 Enter the following into separate cells on your worksheet:

	 •	Annual interest rate

	 •	Number of payment periods

	 •	Periodic payment amount

		  Enter the periodic payment amount as a negative number because pay-
ments are a cash flow out. You can add labels to adjacent cells to iden-
tify the values, if desired.

	 2.	 Position the cursor in the cell where you want the results to appear.

	 3.	 Enter =PV( to begin the function entry.

	 4.	 Click the cell where you entered the interest rate, or just enter the cell 
address.

	 5.	 Enter /12 to divide the annual interest rate to get the monthly  
interest rate.

	 6.	 Enter a comma (,).
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Here’s how to use the FV function:

	 1.	 Enter the following data in separate cells within the worksheet:

	 •	Annual interest rate

	 •	Number of payment periods

	 •	Periodic payment amount

	 •	Initial investment amount

		  You can add labels to adjacent cells to identify the values, if desired.

	 2.	 Position the cursor in the cell where you want the results to appear.

	 3.	 Enter =FV( to begin the function entry.

	 4.	 Click the cell where you entered the annual interest rate, or enter the 
cell address.

	 5.	 Enter /12 to divide the annual interest rate to get the monthly  
interest rate.

	 6.	 Enter a comma (,).

	 7.	 Click the cell where you entered the total number of payments, or 
enter the cell address.

	 8.	 Enter a comma (,).

	 9.	 Click the cell where you entered the periodic payment amount, or 
enter the cell address.

	 10.	 Enter a comma (,).

	 11.	 Click the cell where you entered the initial investment amount, or 
enter the cell address.

	 12.	 Optionally, enter a comma (,), and then enter either 0 or 1 to identify 
whether payments are made at the beginning of the period (0) or at 
the end of the period (1).

	 13.	 Type a ), and press the Enter key.

Figure 6-1 shows how much an investment is worth after two years. The 
investment is begun with $1,000, and an additional $50 is added each month. 
The interest rate is 5 percent. The value of the investment at the end is 
$2,364.24. The actual layout was $2,200 ($1,000 + [$50 × 24]). The account  
has earned $164.24.
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	 5.	 Click the cell that has the salvage amount, or enter its address.

	 6.	 Enter a comma (,).

	 7.	 Click the cell that has the number of periods, or enter its address.

	 8.	 Type a ), and press the Enter key.

The returned value is the amount of depreciation per period. Each period has 
the same depreciation amount. The same formula, referencing the same cells 
(using $ for absolute referencing), is in each cell in the D9:D20 range.

Creating an accelerated  
depreciation schedule
The SYD function creates an accelerated depreciation schedule (that is, more 
depreciation is applied in the earlier periods of the asset’s life). The method 
uses an interesting technique of first summing up the years’ digits. So for a 
depreciation schedule that covers five years, a value of 15 is first calculated 
as 1 + 2+ 3 + 4 + 5 = 15. If the schedule is for ten years, then the first step of 
the method is to calculate the sum of the digits 1 through 10, like this: 1 + 2 + 
3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 = 55.

The years’ digit sum is then used as the denominator in calculations with the 
actual digits themselves to determine a percentage per period. The digits 
in the calculations are the reverse of the actual periods. In other words, in 
a five-year depreciation schedule, the depreciation for the first period is 
calculated as (5 ÷ 15) × Depreciable Cost. The second period depreciation is 
calculated as (4 ÷ 15) × Depreciable Cost. The following table makes it clear, 
with an assumed five-year depreciation on a depreciable cost of $6,000, and a 
salvage value of $0:

Period Calculation Result
1 (5/15) × 6,000 $2,000
2 (4/15) × 6,000 $1,600
3 (3/15) × 6,000 $1,200
4 (2/15) × 6,000 $800
5 (1/15) × 6,000 $400

Guess what? You don’t even need to know how this works! Excel does all the 
figuring for you. The SYD function takes four arguments: the cost, the sal-
vage, the life (the number of periods), and the period to be calculated.
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SYD returns the depreciation for a single period. Earlier, I showed you that 
the SLN function also returns the depreciation per period, but because all 
periods are the same, the SLN function didn’t need to have an actual period 
entered as an argument.

The SYD function returns a different depreciation amount for each 
period, so the period must be entered as an argument. In Figure 6-2, 
each formula in the range F9:F20 uses the SYD function but has a dif-
ferent period as the fourth argument. For example, cell F9 has the 
formula =SYD($B$2,$B$3,$B$4,B9), and cell F10 has the formula 
=SYD($B$2,$B$3,$B$4,B10). The last argument provides a different value.

Here’s how to use the SYD function to calculate the depreciation for one 
period:

	 1.	 Enter three values in a worksheet:

	 •	Cost of an asset

	 •	Salvage value (always less than the original cost)

	 •	Number of periods in the life of the asset (usually a number  
of years)

	 2.	 Enter =SYD( to begin the function entry.

	 3.	 Click the cell that has the original cost, or enter its address.

	 4.	 Enter a comma (,).

	 5.	 Click the cell that has the salvage amount, or enter its address.

	 6.	 Enter a comma (,).

	 7.	 Click the cell that has the number of periods, or enter its address.

	 8.	 Enter a comma (,).

	 9.	 Enter a number for the period for which to calculate the depreciation.

	 10.	 Type a ), and press the Enter key.

The returned value is the amount of depreciation for the entered period. To 
calculate the depreciation for the entire set of periods, enter a formula with 
the SYD function into the same number of cells as there are periods. In this 
case, each cell has a different period entered for the fourth argument. To 
make this type of entry easy to do, enter the first three arguments as abso-
lute cell addresses (in other words, use the dollar sign ($) in front of the  
row and column indicators). Leave the fourth argument in the relative 
address format.
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In cell F9 in Figure 6-2, the formula is =SYD($B$2,$B$3,$B$4,B9). Note 
how the first three arguments are fixed to the cells B2, B3, and B4. With this 
formula entered in cell F9, simply dragging the formula (using the fill handle 
in the lower-right corner of the cell) down to F20 fills the range of cells that 
need the calculation. The fourth argument changes in each row. For example, 
cell F20 has this formula: =SYD($B$2,$B$3,$B$4,B20).

Creating an even faster accelerated  
depreciation schedule
The Double Declining Balance method provides an accelerated depreciation 
schedule but calculates the amounts differently than the Sum of Years’ Digits 
method.

Although rooted in the doubling of the Straight Line method (which is not an 
accelerated method), the calculation for each successive period is based on 
the remaining value of the asset after each period instead of to the deprecia-
ble cost. Because the remaining value is reduced each period, the schedule 
for each period is different.

The DDB function takes five arguments. The first four are required:

	 ✓	Cost

	 ✓	Salvage

	 ✓	Life (the number of periods)

	 ✓	Period for which the depreciation is to be calculated

The fifth argument is the factor. A factor of 2 tells the function to use the 
Double Declining Balance method. Other values can be used, such as 1.5. The 
factor is the rate at which the balance declines. A smaller value (than the 
default of 2) results in a longer time for the balance to decline. When the fifth 
argument is omitted, the value of 2 is the default.

The DDB function returns a different depreciation amount for each period, so 
the period must be entered as an argument. In Figure 6-2, each formula in the 
range H9:H20 uses the DDB function but has a different period as the fourth 
argument. For example, cell H9 has the formula =DDB($B$2,$B$3,$B$4,B9), 
and cell H10 has the formula =DDB($B$2,$B$3,$B$4,B10). The last argu-
ment provides a different value.
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Measuring Your Internals
Which is better to do — pay off your credit card or invest in Uncle Ralph’s 
new business venture? You’re about to finance a car. Should you put down a 
large down payment? Or should you put down a small amount and invest the 
rest? How can you make decisions about alternative financial opportunities 
like these?

The Internal Rate of Return (IRR) method helps answer these types of ques-
tions. The IRR function analyzes the cash flows in and out of an investment and 
calculates an interest rate that is the effective result of the cash flows. In other 
words, all the various cash flows are accounted for, and one interest rate is 
returned. Then you can compare this figure to other financial opportunities.

Perhaps Uncle Ralph’s business venture will provide a 10 percent return on 
your investment. On the other hand, the credit card company charges you 
12 percent on your balance. In this case, paying off the credit card is wiser. 
Why? Because earning 10 percent is pointless when you’re just losing 12 per-
cent elsewhere. Uncle Ralph will understand, won’t he?

The IRR function takes two arguments. The first is required; the second is 
optional in some situations and required in others.

The first argument is an array of cash flows. Following the cash-flows standard, 
money coming in is entered as a positive value, and money going out is entered 
as a negative value. Assuming the particular cash flows in and out are entered 
on a worksheet, the first argument to the function is the range of cells.

The second argument is a guess at what the result should be. I know this 
sounds crazy, but Excel may need your help here (though most times it 
won’t). The IRR function works by starting with a guess at the result and cal-
culating how closely the guess matches the data. Then it adjusts the guess 
up or down and repeats the process (a technique called iteration) over and 
over until it arrives at the correct answer. If it doesn’t figure it out in 20 tries, 
then the #NUM! error is returned. In this case, you could enter a guess into 
the function to help it along. For example, 0.05 indicates a guess of 5 percent, 
0.15 indicates a guess of 15 percent, and so on. You can enter a negative 
number, too. For example, entering –0.05 tells the function you expect a 5 
percent loss. If you don’t enter a guess, Excel assumes 0.1 (10 percent).

Figure 6-4 shows a business venture that has been evaluated using IRR. The 
project is to create a music CD and market it. Assorted costs such as studio 
time are cash flows out, entered as negative numbers. The one positive value 
in cell B7 is the expected revenue.
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	 ✓	10.4 rounds down to 10.

	 ✓	10.6 rounds up to 11.

	 ✓	10.5 also rounds up to 11.

Table 7-1 shows some examples of the ROUND function.

Table 7-1	 Using the ROUND Function
Example of Function Result Comment

=ROUND 
(12.3456,1)

12.3 The second argument is 1. The result is 
rounded to a single decimal place.

=ROUND 
(12.3456,2)

12.35 The second argument is 2. The result is 
rounded to two decimal places. Note that 
the full decimal of .3456 becomes .35. This 
is because the .0456 portion of the decimal 
value rounds to the closest second place 
decimal, which is .05.

=ROUND 
(12.3456,3)

12.346 The second argument is 3. The result is 
rounded to three decimal places. Note that 
the full decimal or .3456 becomes .346. This 
is because the .0056 portion of the decimal 
value rounds to the closest third place deci-
mal, which is .006.

=ROUND 
(12.3456,4)

12.3456 The second argument is 4. There are four 
decimal places. No rounding takes place.

=ROUND 
(12.3456,0)

12 When the second argument is 0, the number 
is rounded to the nearest integer. Because 
12.3456 is closer to 12 than to 13, the number 
rounds to 12.

=ROUND 
(12.3456,-1)

10 When negative values are used in the 
second argument, the rounding occurs on 
the left side of the decimal (the integer por-
tion). A second argument value of –1 tells the 
function to round to the closest value of 10. 
In this example, that value is 10 because 12 
is closer to 10 than 20.

Here’s how to use the ROUND function:

	 1.	 In a cell of your choice, enter a number that has a decimal portion.

	 2.	 Position the cursor in the cell where you want the results to appear.
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Table 7-2	 Using the ROUNDUP and ROUNDDOWN Functions
Example of Function Result Comment

=ROUNDUP 
(150.255,0)

151 The second argument is 0. The result is 
rounded up to the next higher integer, 
regardless of the fact that the decimal por-
tion would normally indicate the rounding 
would go to the next lower integer.

=ROUNDUP 
(150.255,1)

150.3 The second argument is 1. The result is 
rounded to a single decimal point. Note 
that the full decimal of .255 rounds up to.3. 
This would also happen with the standard 
ROUND function. 

=ROUNDUP 
(150.255,2)

150.26 The second argument is 2; the result is 
rounded to two decimal places. Note that 
the full decimal of .255 becomes .26. This 
would also happen with the standard 
ROUND function. 

=ROUNDUP 
(150.255,3)

150.255 The second argument is 3, and there are 
three decimal places. No rounding takes 
place.

=ROUNDDOWN 
(155.798,0)

155 The second argument is 0. The result is 
rounded down to the integer portion of 
the number, regardless of the fact that 
the decimal portion would normally indi-
cate that the rounding would go to the 
next higher integer.

=ROUNDDOWN 
(155.798,1)

155.7 The second argument is 1. The result is 
rounded to a single decimal place. Note 
that the full decimal of .798 rounds down 
to .7. The standard ROUND function 
would round the decimal up to .8.

=ROUNDDOWN 
(155.798,2)

155.79 The second argument is 2. The result is 
rounded to two decimal places. Note that 
the full decimal of .798 becomes .79. The 
standard ROUND function would round 
the decimal up to .8.

=ROUNDDOWN 
(155.798,3)

155.798 The second argument is 3, and there are 
three decimal places. No rounding takes 
place.
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placeholders in how they work. For example, =ROUND(B4,-3) tells the 
ROUND function to round on the thousandth position. On the other hand, 
FLOOR and CEILING can round to whatever specific multiple you set.

The FLOOR function rounds toward 0, returning the closest multiple of the 
second argument that is lower than the number itself.

The CEILING function works in the opposite direction. CEILING will round its 
first argument, the number to be rounded, to the next multiple of the second 
number that is in the direction away from 0.

Certainly, a few examples will make this clear! Table 7-3 shows ways that 
FLOOR and CEILING can be used.

Table 7-3	  Using FLOOR and CEILING for Sophisticated Rounding
Example of Function Result Comment

=FLOOR(30.17,0.05) 30.15 The second argument says to 
round to the next 0.05 multiple, in 
the direction of 0.

=FLOOR(30.17,0.1) 30.1 The second argument says to 
round to the next 0.1 multiple, in 
the direction of 0.

=FLOOR(-30.17,-0.1) –30.1 The second argument says to 
round to the next 0.1 multiple, in 
the direction of 0.

=CEILING(30.17,0.05) 30.2 The second argument says to 
round to the next 0.05 multiple, 
away from 0.

=CEILING(30.17,0.1) 30.2 The second argument says to 
round to the next 0.1 multiple, 
away from 0.

=CEILING(-30.17,-0.1) –30.2 The second argument says to 
round to the next 0.1 multiple, 
away from 0.

FLOOR and CEILING can be used to round negative numbers. FLOOR rounds 
toward 0, and CEILING rounds away from 0. FLOOR decreases a positive 
number as it rounds it toward 0 and also decreases a negative number 
toward 0, although in absolute terms, FLOOR actually increases the value of  
a negative number. Weird, huh?
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Example of 
Function

Result Comment

=EVEN(-3.5) –4 Rounds to the next even integer, moving away 
from 0.

=ODD(3) 3 Because 3 is an odd number, no rounding takes 
place. The number 3 itself is returned.

=ODD(4) 5 Rounds to the next odd integer, moving away 
from 0.

=ODD(5.01) 7 Rounds to the next odd integer, moving away 
from 0.

=ODD(-3.5) –5 Rounds to the next odd integer, moving away 
from 0.

The EVEN function is helpful in calculations that depend on multiples of two. 
For example, let’s say you’re in charge of planning a school trip. You need to 
figure out how many bus seats are needed for each class. A seat can fit two 
children. When a class has an odd number of children, you still have to count 
that last seat as taken, even though only one child will sit there.

Say the class has 17 children. This formula tells you how many seats are 
needed: =EVEN(17)/2. The EVEN function returns the number 18 (the next 
higher integer), and that result is divided by 2 because two children fit on 
each seat. The answer is 9 seats are needed for a class of 17.

Here’s how to use either the EVEN or ODD function:

	 1.	 Position the cursor in the cell where you want the results to appear.

	 2.	 Enter either =EVEN( or =ODD( to begin the function entry.

	 3.	 Click a cell where you entered a number, or enter a number.

	 4.	 Type a ), and press the Enter key.

Leaving All Decimals Behind with INT 
The INT function rounds a number down to the next lowest integer. The 
effect is as if the decimal portion is just dropped, and often INT is used to 
facilitate just that — dropping the decimal.
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	 3.	 Click a cell where you entered a number, or enter a number.

	 4.	 Type a ), and press Enter.

Ignoring Signs
The ABS function returns the absolute value of a number. The absolute 
number is always a positive. The absolute of a positive number is the number 
itself. The absolute of a negative number is the number but with the sign 
changed to positive. For example, =ABS(100) returns 100, as does  
=ABS(-100).

The ABS function is handy in a number of situations. For example, sometimes 
imported data comes in as negative values, which need to be converted to 
their positive equivalents. Or, for example, when working with cash flows as 
discussed in Chapter 3, the ABS function can be used to present cash flows 
as positive numbers.

A common use of the ABS function is to calculate the difference between two 
numbers when you don’t know which number has the greater value to begin 
with. Say you need to calculate the difference between scores for two contes-
tants. Score 1 is in cell A5, and score 2 is in cell B5. The result goes in cell C5. 
The formula in cell C5 would then be =A5-B5.

Plugging in some numbers, assume score 1 is 90 and score 2 is 75. The dif-
ference is 15. Okay, that’s a good answer. What happens when score 1 is 75 
and score 2 is 90? The answer is –15. This answer is mathematically correct 
but not presented in a useful way. The difference is still 15, not –15. By using 
the ABS function, the result is always returned as positive. Therefore, for this 
example, the best formula coding is like this: =ABS(A5-A6).

Now either way, whether score 1 is greater than score 2 or score 2 is greater 
than score 1, the correct difference is returned.

Here’s how to use the ABS function:

	 1.	 Position the cursor in the cell where you want the results to appear.

	 2.	 Enter =ABS( to begin the function entry.

	 3.	 Click a cell where you entered a number, or enter a number.

	 4.	 Type a ), and press the Enter key.
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The VAR.S function calculates the variance of a sample of 20 values. The 
VAR.P function calculates the variance of the full population of 40 values. 
VAR.P is entered in the same fashion as VAR.S. Here’s how:

	 1.	 Enter a list of numerical values.

		  Any mix of numbers will do.

	 2.	 Position the cursor in the cell where you want the variance to appear.

	 3.	 Enter =VAR.P( to start the function.

	 4.	 Drag the pointer over the list, or enter the address of the range.

	 5.	 Enter a ) and press the Enter key.

Analyzing deviations
Often, finding the mean is an adequate measure of a sample of data. 
Sometimes the mean is not enough — you also want to know the average 
deviation from the mean. That is, finding the average of how far individual 
values differ from the mean of the sample. For example, you may need to 
know the average score on a test and also how far the scores, on average, 
differ from the mean. Average deviation is another way to specify variance.

Here’s an example:

Score Deviation from 84.83 Mean
78 6.83
92 7.17
97 12.17
80 4.83
72 12.83
90 5.17

The mean of this sample of values is 84.83. Use the AVERAGE function, if you 
want to double-check. Each individual value deviates somewhat from the 
mean. For example, 92 has a deviation value of 7.17 from the mean. A simple 
equation proves this: 92 – 84.83 = 7.17.

If you use the AVERAGE function to get the mean of the deviations, you have 
the average deviation. It’s even easier than that, though. Excel provides the 
AVEDEV function for this very purpose! AVEDEV calculates the mean and 
averages the deviations all in one step.
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In Figure 9-12, the first COVARIANCE measures the similarity of the amount 
of snowfall with the number of customers, but just for 0 to 3 inches of snow. 
The formula in cell G7 is =COVARIANCE.P(B5:B8,D5:D8). The answer is 
–6.875. This means that, as snowfall increases, the number of customers 
decreases. The two sets of data go in opposite directions. As one goes up,  
the other goes down. This is confirmed by the result being negative.

The formula in cell G12 is =COVARARIANCE.P(B5:B13,D5:D13). This exam-
ines all the values of the data sets, inclusive of 0 to 8 inches of snow. The 
covariance is –47.7778. This, too, confirms that as snowfall increases, the 
number of customers decreases.

However, note that the covariance of the first calculation, for 0 to 3 inches of 
snow, is not as severe as the second calculation for 0 to 8 inches. When there 
is just up to 3 inches of snow on the ground, some customers stay away — 
but not that many. On the other hand, when there are 8 inches of snow, no 
customers show up. The first covariance is comparably less than the second: 
–6.875 versus –48.2222. The former number is closer to 0 — and tells you that 
a few inches of snow don’t have much effect. The latter number is signifi-
cantly distanced from 0 — and, sure enough, when up to 8 inches of snow is 
considered, customers stay home.

Note that the COVARIANCE.P function is used when using the data in rows 
5 through 8 because those data points are being considered as a population 
and not a sample of a population.

Here’s how to use the COVARIANCE.P function:

	 1.	 Enter two lists of numbers.

		  The lists must be the same size.

	 2.	 Position the cursor in the cell where you want covariance to appear.

	 3.	 Enter =COVARIANCE.P( to start the function.

	 4.	 Drag the pointer over the first list, or enter the address of the range.

	 5.	 Enter a comma (,).

	 6.	 Drag the pointer over the second list, or enter the address of the range.

	 7.	 Enter a ) and press the Enter key.

CORREL
The CORREL function works in the manner as COVARIANCE, but the result is 
always between –1 and 1. The result is, in effect, set to a standard. Then the 
result of one correlation can be compared to another.
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Here’s how to use the CORREL function:

	 1.	 Enter two lists of numbers.

		  The lists must be the same size.

	 2.	 Position the cursor in the cell where you want correlation to appear.

	 3.	 Enter =CORREL( to start the function.

	 4.	 Drag the pointer over the first list, or enter the address of the range.

	 5.	 Enter a comma (,).

	 6.	 Drag the pointer over the second list, or enter the address of the range.

	 7.	 Enter a ) and press the Enter key.

Analyzing Data with Percentiles  
and Bins

No, not with trash bins (although you may want to throw your data out at 
times)! The term bins refers to analyzing data by determining how many data 
points fall into specified ranges, or bins. Percentiles is a technique for analyz-
ing data by determining where values relate, percentage-wise, to the entire 
data set.

Imagine this: A pharmaceutical company is testing a new drug to lower cho-
lesterol. The data is 500 cholesterol readings from the people in the sample. 
In Figure 9-14, the 500 cholesterol readings are in Column A. Of interest is 
how the data breaks up with regard to the 25 percent, the 50 percent, and the 
75 percent marks. That is, what cholesterol reading is greater than 25 percent 
of the data (and therefore smaller than 75 percent of the data)? What value is 
at the 50 percent position? These measures are called quartiles because they 
divide the sample into four quarters.

QUARTILE.INC and QUARTILE.EXC
The QUARTILE function is designed specifically for this kind of analysis. The 
function takes two arguments: One is the range of the sample data, and the 
other indicates which quartile to return. The second argument can be a 0, 1, 
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It so happens that the score that is positioned at the 90th percentile is 80. 
Cell F4 has the formula =PERCENTILE.INC(B3:B27,0.9), which uses 0.9 as 
the second argument.

The cells in C3:C27 all have a formula that tests whether the cell to the 
left, in column B, is at or greater than the 90th percentile. For example, cell 
C3 has this formula: =IF(B3>=PERCENTILE.INC(B$3:B$27,0.9),”A 
winner!”,””).

If the value in cell B3 is equal to or greater than the value at the 90th percen-
tile, then cell C3 displays the text “A winner!”. The value in cell B3 is 59, 
which doesn’t make for a winner. On the other hand, the value in cell B5 is 
greater than 80, so cell C5 displays the message.

Here’s how to use the PERCENTILE.INC function:

	 1.	 Enter a list of numerical values.

	 2.	 Position the cursor in the cell where you want the result to appear.

	 3.	 Enter =PERCENTILE.INC( to start the function.

	 4.	 Drag the pointer over the list, or enter the address of the range.

	 5.	 Enter a comma (,).

	 6.	 Enter a value between 0 and 1 for the second argument.

		  This tells the function what percentile to seek.

	 7.	 Enter a ) and press the Enter key.

RANK
The RANK.EQ or RANK.AVG function tells you the rank of a particular 
number, in other words where the value is positioned, within a distribution. 
In a sample of ten values, for example, a number could be the smallest  
(rank = 1), the largest (rank = 10), or somewhere in between. The function 
takes three arguments:

	 ✓	The number being tested for rank: If this number isn’t found in the 
data, an error is returned.

	 ✓	The range to look in: A reference to a range of cells goes here.

	 ✓	A 0 or a 1, telling the function how to sort the distribution: A 0 (or if the 
argument is omitted) tells the function to sort the values in descending 
order. A 1 tells the function to sort in ascending order. The order of the 
sort makes a difference in how the result is interpreted. Is the value in 
question being compared to the top value of the data or the bottom value?
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function used here is LARGE, and the second argument is 1, the function 
returns the value at the first position. By no coincidence, this value is also 
returned by the MAX function.

To find the second highest home sales, a 2 is entered as the second argument 
to LARGE. Cell F11 has this formula: =LARGE(C$4:C$1000,2). The third, 
fourth, and fifth largest home sales are returned in the same fashion, respec-
tively, using 3, 4, and 5 as the second argument.

The bottom five sales are returned in the same fashion but by using the SMALL  
function. For example, cell F22 has this formula: =SMALL(C$4:C$1000,1). 
The returned value, $143,339, matches the value returned with the MIN func-
tion. The cell just above it, F21, has this formula: =SMALL(C$4:C$1000,2).

Hey, wait! You may have noticed that the functions are looking down to row 
1000 for values, but the bottom listing is numbered as 60. An interesting thing 
to note in this example is that all the functions use row 1000 as the bottom 
row to look in, but this doesn’t mean there are that many listings. This is 
intentional. There are only 60 listings, for now. What happens when new sales 
are added to the bottom of the list? By giving the functions a considerably 
larger range than needed, we’ve built in the ability to handle a growing list. 
It’s interesting to see how the labels were created with regard to this.

The labels in cells E10:E14 (#1, #2, and so on) are just entered as is. Clearly, 
any ranking that starts from the top would begin with #1, proceed to #2, and 
so on.

However, the labels in cells E18:E22 (#56, #57, and so on) were created with 
formulas. The COUNT function is used to count the total number of listings. 
Even though the function looks down to row 1000, it only finds 60 listings, so 
that is the returned count. The #60 label is based on this count. The other 
labels (#59, #58, #57, and #56) are created by reducing the count by 1, 2, 3, 
and 4, respectively:

	 ✓	The formula in cell E22 is =”# “ & COUNT(C$4:C$1000).

	 ✓	The formula in cell E21 is =”# “ & COUNT(C$4:C$1000)-1.

	 ✓	The formula in cell E20 is =”# “ & COUNT(C$4:C$1000)-2.

	 ✓	The formula in cell E19 is =”# “ & COUNT(C$4:C$1000)-3.

	 ✓	The formula in cell E18 is =”# “ & COUNT(C$4:C$1000)-4.
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The arguments of the TTEST function are listed in Table 10-1.

Table 10-1	 Arguments of the TTEST Function
Argument Comment

Array 1 This is the reference to the range of the first array of data.

Array 2 This is the reference to the range of the second array of data.

Tails Either a 1 or 2. For a one-tailed test, enter a 1. For a 2-tailed 
test, enter a 2.

Type Type of t-test to perform. The choice is a 1, 2, or 3. A number 
1 indicates a paired test. A number 2 indicates a two-sample 
test with equal variance. A number 3 indicates a two-sample 
test with unequal variance.

The third argument of TTEST tells whether to conduct a one-tailed or two-
tailed test. A one-tailed test is used when there is a question of whether one 
set of data is specifically larger or smaller than the other. A two-tailed test is 
used to tell whether the two sets are just different from each other without 
specifying larger or smaller.

The first two arguments to TTEST are the ranges of the two sets of values. A 
pertinent consideration here is how the two sets of data are related. The sets 
could be comprised of elements that have a corresponding member in each 
set. For example, there could be a set of “before” data and a set of “after” data.

Seedling Height at Week 1 Height at Week 2
#1 4 inches 5 inches
#2 33⁄4 inches 5 inches
#3 41⁄2 inches 51⁄2 inches
#4 5 inches 5 inches

This type of data is entered into the function as paired. In other words, each 
data value in the first sample is linked to a data value in the second sample. 
In this case, the link is due to the fact that the data values are “before” and 
“after” measurements from the same seedlings. Data can be paired in other 
ways. In the salary survey, for example, each accountant may be paired with 
a professor of the same age to ensure that length of time on the job does not 
affect the results — in this case, you would also use a paired t-test.

When you’re using TTEST for paired samples, the two ranges entered for the 
first and second arguments must be the same size. When you’re comparing 
two independent (unpaired) samples, the two samples don’t have to be the 
same size.
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	 4.	 Enter a comma (,).

	 5.	 Enter the degrees of freedom.

	 6.	 Enter a ).

The CHISQ.INV.RT function rounds out the list of Chi Square functions in 
Excel. CHISQ.INV.RT is the inverse of CHISQ.DIST.RT. That is, with a given 
probability and degrees of freedom number, CHISQ.INV.RT returns the Chi 
Square test statistic.

Cell D18 in Figure 10-3 has the formula =CHISQ.INV.RT(D14,6). This 
returns the value of the Chi Square: 1.594017094. CHISQ.INV.RT is useful then 
when you know the probability and degrees of freedom and need to deter-
mine the Chi Square test statistic value.

To use the CHISQ.INV.RT function, follow these steps:

	 1.	 Position the cursor in the cell where you want the result to appear.

	 2.	 Enter =CHISQ.INV.RT( to start the function.

	 3.	 Click the cell that has the probability.

	 4.	 Enter a comma (,).

	 5.	 Enter the degrees of freedom.

	 6.	 Enter a ).

Working with inferential statistics is difficult! I suggest further reading to help 
with the functions and statistical examples discussed in this chapter. A great 
book to read is Statistics For Dummies by Deborah Rumsey (Wiley).
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	 1.	 If necessary, add a new, empty column to the worksheet to the right of 
the Y value column.

		  Do this by clicking any cell in the column immediately to the right of 
the Y value column, and then, on the Home ribbon, clicking the Insert 
button and selecting Insert Sheet Columns.

	 2.	 Place the cursor in this column in the same row as the first X value.

	 3.	 Enter an equal sign (=) to start a formula.

	 4.	 Click the cell where the SLOPE function is located to enter its address 
in the formula.

	 5.	 Press F4 to convert the address to an absolute reference.

		  It displays with dollar signs.

	 6.	 Enter the multiplication symbol (*).

	 7.	 Click the cell containing the X value for that row.

	 8.	 Enter the addition symbol (+).

	 9.	 Click the cell containing the INTERCEPT function to enter its address 
in the formula.

	 10.	 Press F4 to convert the address to an absolute reference.

		  It displays with dollar signs.

	 11.	 Press Enter to complete the formula.

	 12.	 Make sure the cursor is on the cell where you just entered the formula.

	 13.	 Press Ctrl + C to copy the formula to the clipboard.

	 14.	 Hold down the Shift key and press the ↓ key until the entire column is 
highlighted down to the row containing the last X value.

	 15.	 Press Enter to copy the formula to all selected cells.

At this point, the column of data you just created contains the Y values for 
the linear regression line. The final step is to create a chart that displays both 
the actual data as well as the computed regression line.

	 1.	 Highlight all three columns of data — the X values, the actual Y 
values, and the computed Y values.

	 2.	 Click the Insert tab on the Ribbon (shown in Figure 11-3).

	 3.	 Click the Scatter chart button.
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	 10.	 In the cell below, enter a formula that multiplies the number of 
working days per month (22) by the result just calculated with the 
POISSON.DIST function.

		  In our worksheet, this formula is =22*B3, entered in cell B4.

	 11.	 If desired, enter a label in an adjacent cell to identify this as the 
number of days per month you can expect to have 20 or fewer defects.

The finished worksheet is shown in Figure 11-12. In this example, I have for-
matted cells B3:B4 with two decimal places. You can see that with an average 
of 25 defects per day you can expect to earn a bonus 4 days a month.

	

Figure 11-12: 
Using the 

POISSON.
DIST  

function to 
calculate a 
cumulative 
probability.
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The day parts of the dates, in Column B, were key to these calculations:

	 ✓	In cell E4 the calculation is =SUMIF(B2:B366,”<16”,C2:C366)/
COUNTIF(B2:B366”<16”).

	 ✓	In cell E10 the calculation is =SUMIF(B2:B366,”>15”,C2:C366)/
COUNTIF(B2:B366,”>15”).

The SUMIF function is discussed in Chapter 8. The COUNTIF function is dis-
cussed in Chapter 9.

The DAY function has been instrumental in showing that more customers visit 
the fictitious store in the second half of the month. This type of information is 
great for a store owner to plan staff assignments, sales specials, and so on.

Isolating the month
Isolating the month part of a date is useful in applications where just the 
month, but not the day or year, is relevant. For example, you may have a list 
of dates on which more than five of your employees call in sick and need to 
determine if this is more common in certain months than others.

You could sort the dates and then count the number for each month. That 
would be easy enough, but sorting may not be an option based on other 
requirements. Besides, why manually count when you have, right in front of 
you, one of the all-time greatest counting software programs ever made?

Figure 12-6 shows a worksheet in which the MONTH function has extracted 
the numeric month value (1–12) into Column B from the dates in Column 
A. Cell B2 contains the formula =MONTH(A2) and so on down the column. 
Columns C and D contain a summary of dates per month. The formula used in 
cell D3 is =COUNTIF($B$2:$B$260,1).

This counts the number of dates where the month value is 1 — in other 
words, January. Cells D4 through D14 contain similar formulas for month 
values 2 through 12. The figure’s data plot makes it clear that calling in sick 
is more prevalent in December and January. See Chapter 9 for information on 
the COUNTIF function.

Use the MONTH function this way:

	 1.	 Select the cell where you want the results displayed.

	 2.	 Enter =MONTH( to begin the function entry.
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	 5.	 Click the cell that has the number end date for the range of dates to 
be counted.

		  If you want to add a list of dates to exclude, continue to Steps 6 and 7; 
otherwise, skip these and go to Step 8.

	 6.	 Enter a comma (,).

	 7.	Click and drag the pointer over the cells that have the dates to exclude.

	 8.	 Type a ), and press Enter.

		  The result is a count of days, between the start and end dates, that  
do not fall on Saturday or Sunday and are not in an optional list of  
exclusion dates.

Workdays in the future
Sometimes you are given a deadline — or you may give it to someone else: 
“Have that back to me in 20 working days.” Fine, but what is the date 20 work-
ing days from now? The WORKDAY function comes to the rescue. You spec-
ify a start date, the number of working days, and an optional list of holidays 
that are not to be counted as working days. (This list works just the same as 
for the NETWORKDAYS function discussed in the previous section.)

To use WORKDAYS, follow these steps:

	 1.	 Select the cell where you want the results displayed.

	 2.	 Enter =WORKDAY( to begin the function entry.

	 3.	 Click the cell that has the start date for the calculation.

	 4.	 Enter a comma (,).

	 5.	 Click the cell that has the number of workdays, or enter the number 
directly in the formula.

		  If you want to add a list of dates to exclude in the count, continue to 
Steps 6 and 7; otherwise, skip these and go to Step 8.

	 6.	 Enter a comma (,).

	 7.	 Click and drag the pointer over the cells that have the dates to be 
excluded.

	 8.	 Type a ), and press Enter.

		  The result is a date that is the specified number of workdays from the 
start date, not counting dates in the optional list of exclusion dates.
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Calculating Time between Two Dates 
with the DATEDIF Function

Excel provides the DATEDIF function to calculate the number of days, 
months, or years between two dates. This is an undocumented function, that 
is, you will not see it in the Insert Function dialog box, and you cannot find 
it in the Excel Help system. Why is it undocumented? Beats me — but it sure 
can be useful! Impress your friends and co-workers. The only thing you have 
to do is remember how to enter it. Of course, I don’t mind if you keep this 
book around to look it up.

DATEDIF takes three arguments:

	 ✓	Start date

	 ✓	End date

	 ✓	Interval

The interval argument tells the function what type of result to return, summa-
rized in Table 12-2.

Table 12-2	 Settings for the Interval Argument of DATEDIF
Value What It Means Comment

“d” Days The count of inclusive days from the start date 
through the end date.

“m” Months The count of complete months between the dates. 
Only those months that fully occur between the 
dates are counted. For example, if the first date starts 
after the first of the month, then that first month is 
not included in the count. For the end date, even 
when it is the last day of the month, that month is not 
counted. See Figure 12-10 for an example.

“y” Years The count of complete years between the dates. 
Only those years that fully occur between the dates 
are counted. For example, if the first date starts 
later than January 1, that first year is not included 
in the count. For the end date, even when it is 
December 31, that year is not counted. See Figure 
12-10 for an example.

(continued)
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	 5.	 Click a cell where you want another date.

		  This date must be the same or greater than the first date from Step 3, or 
you get an error.

	 6.	 Enter a comma (,).

	 7.	 Enter an interval.

		  See Table 12-2 for the list of intervals that you can use with the function. 
Make sure that the interval is enclosed in double quotes.

	 8.	 Type a ), and press Enter.
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Table 13-1	 How Excel Represents Time
Date and Time Serial Format

January 1, 2014 12:00 a.m. 41640

January 1, 2014 12:01 a.m. 416409.00069

January 1, 2014 10:00 a.m. 41640.41667

January 1, 2014 12:00 p.m. 41640.5

January 1, 2014 4:30 p.m. 41640.6875

January 1, 2014 10:00 p.m. 41640.91667

January 1, 2014 11:59 p.m. 41640.99931

Time is represented in a decimal value — up to five digits to the right of the 
decimal point. A value of 0 is the equivalent of 12 a.m. A value of .5 is the 
equivalent of 12 p.m. — the midpoint of the day. The value of .99931 is the 
same as the 23rd hour and start of the 59th minute. A value of .99999 is the 
same as the 23rd hour, the 59th minute, and the 59th second — in other 
words, 1 second before the start of the next day.

Can you represent time without a date? You bet! Use a value less than 1 for 
this purpose. For example, the serial number 0.75 represents 6 p.m. with no 
date specified.

Representing time as a serial number provides the same advantages as it 
does for dates — the ability to add and subtract times. For example, given a 
date/time serial number, you can create the serial number for the date/time 
one and a half days later by adding 1.5 to it.

Formatting Time
When you work with time values, you’ll probably need to format cells in your 
worksheet so the times display in a standard format that people will under-
stand. The decimal numbers don’t make sense to us human folk. To format 
time, you use the Format Cells dialog box, shown in Figure 13-1. To format 
time, follow these steps:
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Keeping TIME
You can use the TIME function to combine hours, minutes, and seconds into 
a single usable value. Figuring out the serial number representation of a par-
ticular moment in time isn’t easy. Luckily, the TIME function does this for 
you. You provide an hour, minute, and second, and TIME tells you the serial 
value. To do this, follow these steps:

	 1.	 Select the cell where you want the result displayed.

	 2.	 Enter =TIME( to begin the function entry.

	 3.	 Click the cell that has the hour (0–23), or enter such a value.

	 4.	 Enter a comma (,).

	 5.	 Click the cell that has the minute (0–59), or enter such a value.

	 6.	 Enter a comma (,).

	 7.	 Click the cell that has the second (0–59), or enter such a value.

	 8.	 Enter a ), and press Enter.

		  The result is a decimal serial number, or a readable time if the cell is for-
matted properly.

You should be aware that the minute and second values “wrap.” A value of 
60 or greater for seconds wraps to the next minute — for example, 75 sec-
onds is interpreted as 1 minute 15 seconds. Likewise, a minutes value of 90 is 
interpreted as 1 hour 30 minutes. Hours wrap too — an hours value of 26 is 
interpreted as 2 a.m.

Text to Time with TIMEVALUE
If you enter a time in a standard format into a cell, Excel recognizes it as a 
time. It is converted to a serial number, and the cell is assigned the default 
time format. If, however, you are pasting or importing data from another 
application, you may encounter times in text format, such as “2:28 PM”. 
You can convert these to a time serial number using the TIMEVALUE func-
tion. Here’s how:

	 1.	 Select the cell where you want the result displayed.

	 2.	 Enter =TIMEVALUE( to begin the function entry.
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The trick is to correctly calculate the time between the start and end values. 
The hour portion of both the start and end values is determined with the 
HOUR function, and then one value is subtracted from the other. The result 
of this subtraction is added to the precalculated number of hours from the 
count of days. Note that minutes are ignored — perhaps you can figure out 
how to modify the formula to take seconds into account!
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Only the first two arguments are required. These are the row number and 
column number being addressed. The function returns the specified refer-
ence as text. Table 14-1 shows a few examples of using the ADDRESS function.

Table 14-1	 Using the ADDRESS Function
Syntax Result Comment

=ADDRESS 
(5,2)

$B$5 Only the column and row are 
provided as arguments. The 
function returns a full absolute 
address.

=ADDRESS 
(5,2,1)

$B$5 When a 1 is used for the third 
argument, a full absolute 
address is returned. This is the 
same as leaving out the third 
argument.

=ADDRESS 
(5,2,2)

B$5 When a 2 is used for the third 
argument, a mixed reference is 
returned with the column rela-
tive and the row absolute.

=ADDRESS 
(5,2,3)

$B5 When a 3 is used for the third 
argument, a mixed reference 
is returned with the column 
absolute and the row relative.

=ADDRESS 
(5,2,4)

B5 When a 4 is used for the third 
argument, a full relative refer-
ence is returned.

=ADDRESS 
(5,2,1,0)

R5C2 When the fourth argument is 
false, an R1C1 style reference 
is returned.

=ADDRESS 
(5,2,3,0)

R[5]C2 This example tells the function 
to return a mixed reference in 
the R1C1 style.

=ADDRESS 
(5,2,1,,”Sheet4”)

Sheet 
4!$B$5

The fifth argument returns 
a reference to a worksheet 
or external workbook. This 
returns an A1 style reference 
to cell B5 on Sheet 4.

=ADDRESS 
(5,2,1,0,”Sheet4”)

Sheet 
4!R5C2

This returns an R1C1 style ref-
erence to B5 on Sheet 4.
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Here’s how to use the OFFSET function:

	 1.	 Click a cell where you want the result to appear.

	 2.	 Enter =OFFSET( to start the function.

	 3.	 Enter a cell address or click on a cell to get its address.

	 4.	 Enter a comma (,).

	 5.	 Enter the number of rows you want to offset where the function looks 
for a value.

		  This number can be a positive number, a negative number, or just 0 for 
no offset.

	 6.	 Enter a comma (,).

	 7.	 Enter the number of columns you want to offset where the function 
looks for a value.

		  This can be a positive number, a negative number, or just 0 for no offset.

	 8.	 Type a ), and press Enter.

OFFSET is another of those functions that can be used alone but is usually 
used as part of a more complex formula.

Looking It Up
Excel has a neat group of functions that let you extract data from lists and 
tables. What is a table? A table is a dedicated matrix of rows and columns 
that collectively form a cohesive group of data. Tables usually have labels 
in the top row or the left column that identify the columns and rows of data. 
The remainder of the table contains the data itself.

HLOOKUP and VLOOKUP
The HLOOKUP and VLOOKUP functions extract the data from a particular 
cell in a table. HLOOKUP starts by searching across the first row of the table 
to find a value that you specify. When it finds that value, it goes down the 
column a specified number of rows and returns the value in the target cell. 
VLOOKUP works the same way except that it searches down the first column 
of the table and then moves across a specified number of columns.
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MATCH and INDEX
The MATCH function returns the relative row number or column number of a 
value in a table. The key point here is that MATCH returns the relative value 
but does not return the value itself.

This function is useful when you need an item’s position. You are not often 
interested in this information by itself but may use it in a more complex for-
mula. I’ll show you how shortly.

MATCH takes three arguments:

	 ✓	The value to search for: This can be a number, text, or a logical value.

	 ✓	Where to look: This is a range spanning a single row or column, or a 
named area that comprises a single row or column.

	 ✓	How the match is to be applied: This argument is optional.

The third argument can be one of three values. They work as follows:

	 ✓	1 tells MATCH to find the largest value that is less than or equal to the 
lookup value. The array must be sorted in ascending order. This is the 
default value if the argument is omitted.

	 ✓	–1 tells MATCH to find the smallest value that is greater than or equal to 
the lookup value. The array must be sorted in descending order.

	 ✓	0 tells MATCH to find the first value that is an exact match. The array 
need not be sorted.

Figure 14-12 shows the products and revenue for the guitar shop. Note that 
the information has been sorted in ascending order according to the Amount 
column. The goal is to get a count of how many products have sales less than 
$10,000. MATCH makes this easy, as shown in Figure 14-12. This formula is in 
cell B4: =MATCH(10000,OFFSET(Sales,0,3,ROWS(Sales),1))-1.

Take this formula apart from the inside out. First, you know that MATCH 
needs a reference to the column where it is to search — in this case, the 
Amount column in the Sales range. Sounds like a job for OFFSET! Type the  
following:

OFFSET(Sales,0,3,ROWS(Sales),1)
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	 3.	 Enter a reference to the table.

		  You can drag the mouse over the range or enter its address. If the table 
has been named, you can enter the name.

	 4.	 Enter a comma (,).

	 5.	 Enter the row number relative to the table’s first row.

		  This number can be the result of a calculation or the value returned 
from a function.

	 6.	 Enter a comma (,).

	 7.	 Enter the column number relative to the table’s leftmost column.

		  This number can be the result of a calculation or the value returned 
from a function.

	 8.	 Type a ), and press Enter.

FORMULATEXT
FORMULATEXT displays the syntax of a formula. It’s simple and yet serves 
a great feature. Think about it. You might have a workbook full of formulas; 
however, all you see is the result of the calculations. What if you need to see 
the formulas themselves? It’s great to have the answer given by a calculation, 
but often you need to know how the calculation works!

FORMULATEXT to the rescue! This function references a cell that has a for-
mula and displays the formula without having it calculate the answer. Figure 
14-14 shows how this works. Columns A and B contain numbers. Column 
C contains formulas that return calculated values using the numbers in 
Columns A and B. Column D uses FORMULATEXT to display the formulas  
in Column C.

Here’s how to use the FORMULATEXT function:

	 1.	 Click a cell where you want the result to appear.

	 2.	 Enter =FORMULATEXT( to start the function.

	 3.	 Click on a cell that has a formula.

	 4.	 Type a ), and press Enter.









298 Part IV: Working with Data 

Table 15-1 shows the list of possible entries for the first argument of the CELL 
function.

Table 15-1	 Selecting the First Argument for the CELL Function
Argument Example Comment

address =CELL 
(“address”)

Returns the address of the last 
changed cell.

col =CELL 
(“col”,Sales)

Returns the column number of 
the first cell in the Sales range.

color =CELL 
(“color”,B3)

Tells whether a particular cell 
(in this case, cell B3) is format-
ted in such a way that negative 
numbers are represented in 
color. The number, currency, 
and custom formats have selec-
tions for displaying negative 
numbers in red. If the cell is for-
matted for color-negative num-
bers, a 1 is returned; otherwise, 
a 0 is returned.

contents =CELL 
(“contents”,B3)

Returns the contents of a 
particular cell (in this case, 
cell B3). If the cell contains a 
formula, returns the result of 
the formula and not the for-
mula itself.

filename =CELL 
(“filename”)

Returns the path, filename, 
and worksheet name of the 
workbook and worksheet that 
has the CELL function in it (for 
example, C:\Customers\[Acme 
Company]Sheet1). Results in  
a blank answer in a new  
workbook that has not yet 
been saved.

format =CELL 
(“format”,D12)

Returns a cell’s number format 
(in this case, cell D12). See 
Table 15-2 for a list of possible 
returned values.
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Argument Example Comment

parentheses =CELL 
(“parentheses”, 
D12)

Returns 1 if a cell (in this 
case, D12) is formatted to 
have either positive values 
or all values displayed with 
parentheses. Otherwise, 0 is 
returned. A custom format is 
needed to make parentheses 
appear with positive values in 
the first place.

prefix =CELL 
(“prefix”,R25)

Returns the type of text align-
ment in a cell (in this case, cell 
R25). There are a few possibili-
ties: a single quotation mark (‘) 
if the cell is left-aligned; a double 
quotation mark (“) if the cell is 
right-aligned; a carat (^) if the 
cell is set to centered; or a back-
slash(\) if the cell is fill-aligned. If 
the cell being evaluated is blank 
or has a number, then the func-
tion returns nothing.

protect =CELL 
(“protect”,D12)

Returns 1 if a cell’s protection 
(in this case, cell D12) is set 
to locked; otherwise, a 0 is 
returned. The returned value 
is not affected by whether 
the worksheet is currently 
protected.

row =CELL 
(“row”,Sales)

Returns the row number of the 
first cell in the Sales range.

type =CELL 
(“type”,D12)

Returns a value correspond-
ing to the type of information 
in a cell (in this case, cell 
D12). There are three possible 
values: b if the cell is blank; l 
if the cell has alphanumeric 
data; and v for all other possi-
ble values including numbers 
and errors.

width =CELL 
(“width”)

Returns the width of the last 
changed cell, rounded to an 
integer. For example a width 
of 18.3 is returned as 18.
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You can format cells in many ways. When the first argument to CELL is 
format, a code is returned that corresponds to the formatting. The possible 
formats are those found in the Format Cells dialog box. Table 15-2 shows the 
formats and the code that CELL returns.

Table 15-2	 Returned Values for the format Argument
Format Returned Value from CELL Function

General G

0 F0

#,##0 ,0

0.00 F2

#,##0.00 ,2

$#,##0_);($#,##0) C0

$#,##0_);[Red]($#,##0) C0-

$#,##0.00_);($#,##0.00) C2

$#,##0.00_);[Red]
($#,##0.00)

C2-

0% P0

0.00% P2

0.00E+00 S2

# ?/? or ??/?? G

m/d/yy or m/d/yy h:mm or mm/
dd/yy

D4

d-mmm-yy or dd-mmmm-yy D1

d-mmm or dd-mmm D2

mmm-yy D3

mm/dd D5

h:mm AM/PM D7

h:mm:ss AM/PM D6

h:mm D9

h:mm:ss D8

Using CELL with the format argument lets you add a bit of smarts to your 
worksheet. Figure 15-2 shows an example of CELL making sure information is 
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Getting Information about Excel  
and Your Computer System

Excel provides the INFO function to get information about your computer and 
about the program itself. INFO takes a single argument that tells the function 
what type of information to return. Table 15-3 shows how to use the INFO 
function.

Table 15-3	 Using INFO to Find Out about Your Computer or Excel
Argument Example Comment

directory =INFO(“directory”) Returns the path of the current 
directory. Note that this is not 
necessarily the same path of 
the open workbook.

Numfile =INFO(“numfile”) Returns the number of work-
sheets in all open workbooks. 
Includes worksheets of add-
ins, so the number could be 
misleading.

origin =INFO(“origin”) Returns the address of the cell 
at the top and to the left of the 
scrollable area. An A$ prefix in 
front of the cell address is for 
compatibility with Lotus 1-2-3.

osversion =INFO(“osversion”) Returns the name of the  
current operating system.

recalc =INFO(“recalc”) Returns the status of the 
recalculation mode: either 
Automatic or Manual.

release =INFO(“release”) Returns the version number of 
Excel being run.

system =INFO(“system”) Returns the name of the oper-
ating environment: either mac 
or pcdos.
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The errors Excel reports are not very friendly. What on earth does #N/A 
really tell you? The functions I describe in this section won’t make the error 
any clearer, but they give you a way to instead display a friendly message like 
“Something is wrong, but I don’t know what it is.”

Table 15-4 shows the IS functions and how they’re used. They all return 
either True or False, so the table just lists them.

Table 15-4	 Using the IS Functions to See What Really Is
Function Comment

=ISBLANK(value) Tells whether a cell is blank.

=ISERR(value) Tells whether a cell contains any error other  
than #N/A.

=ISERROR(value) Tells whether a cell contains any error.

ISEVEN(value) Tells whether a number is even.

=ISLOGICAL(value) Tells whether value is logical.

=ISNA(value) Tells whether a cell contains the #N/A error.

=ISNONTEXT(value) Tells whether a cell contains a number or error.

=ISNUMBER(value) Tells whether a cell contains a number.

ISODD(value) Tells whether a number is odd.

=ISREF(value) Tells whether value is a reference.

=ISTEXT(value) Tells whether a cell contains text.

ISERR, ISERROR, and ISNA
Three of the IS functions — ISERR, ISERROR, and ISNA — tell you about  
an error.

Error Function Comments
ISERR Returns true if the error is anything except the #N/A 

error. For example, the #DIV/0! error returns true.
ISNA The opposite of ISERR. It only returns true if the 

error is #N/A.
ISERROR Returns true for any type of error. This includes 

#N/A, #VALUE!, #REF!, DIV/0!, #NUM!, #NAME?, 
and #NULL!.
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Try it yourself! The LEFT function is really handy and so easy to use!

	 1.	Position the cursor in the cell where you want the extracted string  
displayed.

	 2.	 Enter =LEFT( to start the function.

	 3.	 Click the cell containing the original string, or enter its address.

	 4.	 Enter a comma (,).

	 5.	 Enter a number.

		  This number tells the function how many characters to extract from the 
left of the larger string. If you enter a number that is equal to or larger 
than the number of characters in the string, then the whole string is 
returned.

	 6.	 Type a ), and press Enter.

Swinging to the RIGHT
Excel does not favor sides. Because there is a LEFT function, there also is a 
RIGHT function. RIGHT extracts a certain number of characters from the right 
of a larger string. It works pretty much the same way as the LEFT function.

Column C of Figure 16-1 uses the RIGHT function to extract the rightmost four 
characters from the product codes. Cell C4, for example, has this formula: 
=RIGHT(A4,4).

Here’s how to use the RIGHT function:

	 1.	Position the cursor in the cell where you want the extracted string  
displayed.

	 2.	 Enter =RIGHT( to start the function.

	 3.	 Click the cell containing the original string, or enter its address.

	 4.	 Enter a comma (,).

	 5.	 Enter a number.

		  This number tells the function how many characters to extract from the 
right of the larger string. If you enter a number that is equal to or larger 
than the number of characters in the string, then the whole string is 
returned.

	 6.	 Type a ), and press Enter.
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Here’s how to use TEXT:

	 1.	 Position the cursor in the cell where you want the results to appear.

	 2.	 Enter =TEXT( to begin the function entry.

	 3.	 Click a cell that contains a number or a date, or enter its address.

	 4.	 Enter a comma (,).

	 5.	 Enter a ", and then enter a formatting pattern.

		  See the Format Cells dialog box (in the Custom category on the Number 
tab) for guidance.

	 6.	 Enter a " after the pattern is entered.

	 7.	 Type a ), and press Enter.

The VALUE function does the opposite of TEXT — it converts strings to num-
bers. (This is not to say text such as twenty, but numbers that have been 
formatted as text.) Excel does this by default anyway, so I don’t cover the 
VALUE function here. You can look it up in Excel’s Help system if you’re curi-
ous about it.

Repeating text
REPT is a nifty function that does nothing other than repeat a string of  
text. REPT has two arguments:

	 ✓	The string or a reference to a cell that contains text

	 ✓	The number of times to repeat the text

REPT makes it a breeze to enter a large number of repeating characters. 
Figure 16-7 shows how this works. Cells B14 and B15 contain important sum-
mary information. To make this stand out, a string of asterisks (*) has been 
placed above and below, respectively, in B13 and B16. The REPT function 
was used here, with this formula: =REPT(“*”,120). This simple function 
has removed the drudgery of having to enter 120 asterisks.

Try it out:

	 1.	 Position the cursor in the cell where you want the results to appear.

	 2.	 Enter =REPT( to begin the function entry.

	 3.	 Either click a cell that contains text, or enter text enclosed in double 
quotation marks.
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Table 16-2	 Applying the SUBSTITUTE Function
Example Returned String Comment

=SUBSTITUTE(“apple 
banana cherry fig”,  
“ “,”,”)

apple,banana, 
cherry,fig

All spaces are 
replaced with 
commas.

=SUBSTITUTE(“apple 
banana cherry fig”, “ 
“,”,”,1)

apple,banana 
cherry fig

The first space is 
replaced with a 
comma. The other 
spaces remain as 
they are.

=SUBSTITUTE(“apple 
banana cherry fig”, “  
“,”,”,3)

apple banana 
cherry,fig

The third space 
is replaced with a 
comma. The other 
spaces remain as 
they are.

=SUBSTITUTE(“There 
are two cats and two 
birds.”,”two”,”three”)

There are 
three cats and 
three birds.

Both occur-
rences of two 
are replaced with 
three.

=SUBSTITUTE(“There are  
two cats and two birds. 
”,”two”,”three”,2)

There are two 
cats and three 
birds.

Only the second 
occurrence of 
two is replaced 
with three.

Try it yourself! Here is what you do:

	 1.	 Position the cursor in the cell where you want the result to appear.

	 2.	 Enter =SUBSTITUTE( to begin the function entry.

	 3.	Click a cell that contains text, or enter its address.

		  This is the full string of which a portion is to be replaced.

	 4.	 Enter a comma (,).

	 5.	Click a cell that contains text, or enter text enclosed in double  
quotation marks.

		  This is the portion of text that is to be replaced.

	 6.	 Enter a comma (,).

	 7.	Click a cell that contains text, or enter text enclosed in double  
quotation marks.
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FIND
FIND takes three arguments:

	 ✓	The string to find

	 ✓	The larger string to search in

	 ✓	The position in the larger string to start looking at; this argument is 
optional

If the third argument is left out, the function starts looking at the beginning of 
the larger string. Here are some examples:

Value in Cell A1 Function Result
Happy birthday to you =FIND(“Birthday”,A1) #VALUE!

Happy birthday to you =FIND(“birthday”,A1) 7

Happy birthday to you =FIND(“y”,A1) 5

Happy birthday to you =FIND(“y”,A1,10) 14

In the first example using FIND, an error is returned. The #VALUE! error is 
returned if the text cannot be found. Birthday is not the same as birthday, 
at least to the case-sensitive FIND function.

SEARCH
The SEARCH function takes the same arguments as FIND. The two common 
wildcards you can use are the asterisk (*) and the question mark (?). An 
asterisk tells the function to accept any number of characters (including zero 
characters). A question mark tells the function to accept any single charac-
ter. It is not uncommon to see more than one question mark together as a 
wildcard pattern. Table 16-3 shows several examples.

Table 16-3	 Using the SEARCH Function
Value in  
Cell A1

Function Result Comment

Happy 
birthday 
to you

=SEARCH 
(“Birthday”,A1)

7 Birthday starts in 
position 7.

Happy 
birthday 
to you

=SEARCH(“y??”,A1) 5 The first place where 
a y is followed by any 
two characters is at 
position 5. This is the 
last letter in Happy, 
a space, and the first 
letter in birthday.
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Value in  
Cell A1

Function Result Comment

Happy 
birthday 
to you

=SEARCH(“yo?”,A1) 19 The first place where 
yo is followed by any 
single character is the 
word you.

Happy 
birthday 
to you

=SEARCH(“b*d”,A1) 7 The search pattern is 
the letter b, followed 
by any number of char-
acters, followed by the 
letter d. This starts in 
position 7. 

Happy 
birthday 
to you

=SEARCH(“*b”,A1) 1 The asterisk says 
search for any number 
of characters before 
the letter b. The start of 
characters before the 
letter b is at position 
1. Using an asterisk at 
the start is not useful. 
It will either return a 1 
or an error if the fixed 
character(s) (the letter 
b in this example) is not 
in the larger text.

Happy 
birthday 
to you

=SEARCH(“t*”,A1) 10 The asterisk says 
search for any number 
of characters after 
the letter t. Because 
the search starts with 
a fixed character, its 
position is the result. 
The asterisk serves no 
purpose here.

Happy 
birthday 
to you

=SEARCH 
(“t”,A,1,12)

16 Finds the position of 
the first letter t, starting 
after position 12. The 
result is the position 
of the first letter in the 
word to. The letter t in 
birthday is ignored.
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Admittedly, it’s a doozy. But it gets the job done. Here is an overview of what 
this formula does:

	 ✓	It’s an IF function and therefore tests for either true or false.

	 ✓	The test is if an error is returned from SEARCH for trying to 
find a space to the right of the first space: ISERROR(SEARCH(“ 
“,RIGHT(A3,LEN(A3)-SEARCH(“ “,A3)))).

	 ✓	If the test is true, then there is no other space. This means there is no 
middle initial, so just return the portion of the name after the first space: 
RIGHT(A3,LEN(A3)-SEARCH(“ “,A3)).

	 ✓	If the test is false, then there is a second space, and the task is to return 
the portion of the string after the second space. SEARCH tells both the 
position of the first space and the second space. This is done by nest-
ing one SEARCH inside the other. The inner SEARCH provides the third 
argument — where to start looking from. A 1 is added so the outer 
SEARCH starts looking for a space one position after the first space: 
RIGHT(A3,LEN(A3)-SEARCH(“ “,A3,SEARCH(“ “,A3)+1)).

Your eyes have probably glazed over, but that’s it!

The monster formula isolates last names from full names that include a 
middle initial. A task for you to try, if you have any working brain cells left, is 
to write a formula that isolates the middle initial, if there is one. Here’s how 
to use FIND or SEARCH:

	 1.	 Position the cursor in the cell where you want the results to appear.

	 2.	 Enter either =FIND( or =SEARCH( to begin the function entry.

	 3.	 Enter a string of text that you want in a larger string, enclosed with 
double quotation marks, or click a cell that contains the text.

	 4.	 Enter a comma (,).

	 5.	Click a cell that contains the larger text or enter its address.

		  If you want the function to begin searching at the start of the larger 
string, then go to Step 7. If you want to have the function begin the 
search in the larger string at a position other than 1, go to Step 6.

	 6.	 Enter a comma (,) and the position number.

	 7.	 Type a ), and press Enter.
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	 8.	 Enter either one of the following:

	 •	The header name, in quotation marks, of the database field that 
the function should process

	 •	The column number

	 9.	 Enter a comma (,).

	 10.	 Enter the range of the criteria area.

	 11.	 Type a ), and press Enter.

Fine-tuning Criteria with AND and OR
Excel’s database functions would not be of much use if you could not create 
fairly sophisticated queries. A few common types of queries follow:

	 ✓	Records that match two or more individual criteria

	 ✓	Records that match any one of several criteria

	 ✓	Values that fall within a specified range

To find records that match two or more criteria, place the criteria in adjacent 
columns in the criteria area. Continuing with the student grade database, the 
criteria area shown in Figure 17-4 matches records where the Class field con-
tains Accounting 101 and the Teacher field contains Mr. Harris. This is 
called an AND criterion.

	

Figure 17-4: 
Finding 

records that 
match two 

criteria.
	

To match records that meet any one of several criteria, place the individual 
criteria in two or more rows below the field name. Figure 17-5 shows a cri-
teria range that matches all records where the Class field contains either 
Accounting 101 or English Literature. This is called an OR criterion.
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In other words, in base 10 you count up through ten digits in one position 
before moving one position to the left for the next significant digit. And then 
the first position cycles back to the beginning digit. To make it simple, you 
count 0 to 9, and then add a 1 to the next significant digit, and start the first 
position over at 0, and therefore 10 comes after 9.

Binary, octal, and hexadecimal each count up to a different digit before 
incrementing the next significant digit. Binary only has two values — 0 and 1. 
That’s why when any larger base number, such as a base 10 number, is con-
verted to binary, there are more actual digit places. Look at what happens to 
the number 20. In base 10, 20 is represented in 2 digits. In binary, 20 is repre-
sented in 5 digits.

Octal, based on powers of 8, counts up to 8 digits — 0 through 7. The digits 8 
and 9 are never used in octal. Hexadecimal, based on powers of 16, counts  
up to 16 digits, but how? What is left after 9? The letters of the alphabet, 
that’s what!

Hexadecimal uses these digits: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, and F. The 
letters A through F represent the decimal values 10 through 15, respectively. 
If you have ever worked on the colors for a website, you might know that 
FFFFFF is all white. The web server recognizes colors represented in hexa-
decimal notation and responds appropriately.

The number 200 in decimal notation becomes C8 in hexadecimal notation. 
The number 99 in decimal notation becomes 63 in hexadecimal notation.

The point to all this is that there are a group of functions to do all these con-
versions. These functions take into account all combinations of conversion 
between binary, octal, decimal, and hexadecimal. These functions are

Function What It Does
BIN2DEC Converts binary to decimal
BIN2HEX Converts binary to hexadecimal
BIN2OCT Converts binary to octal
DEC2BIN Converts decimal to binary
DEC2HEX Converts decimal to hexadecimal
DEC2OCT Converts decimal to octal
HEX2BIN Converts hexadecimal to binary
HEX2DEC Converts hexadecimal to decimal
HEX2OCT Converts hexadecimal to octal
OCT2BIN Converts octal to binary
OCT2DEC Converts octal to decimal
OCT2HEX Converts octal to hexadecimal
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You can find these functions in the Insert Function dialog box under the 
Engineering.

Convert Units of Measurement
CONVERT is a really great function that Excel provides. Not surprisingly, it 
converts things, or more specifically, it converts measurements. The number 
of measurements it converts is truly impressive. The function converts feet 
to inches, meters to feet, Fahrenheit to Celsius, pints to liters, horsepower 
to watts, and much more. In fact, there are over a dozen categories that con-
tain dozens of units of measure to convert from and to. The major categories 
follow:

	 ✓	Weight and mass

	 ✓	Distance

	 ✓	Time

	 ✓	Pressure

	 ✓	Energy

	 ✓	Power

	 ✓	Temperature

	 ✓	Liquid measure

The function takes three arguments: the value, the “from” unit of measure, 
and the “to” unit of measure. As an example, here is the function syntax for 
converting 10 gallons to liters: =CONVERT(10,”gal”, “l”). By the way, the 
answer is 37.85.

Consult the Excel Help system for a full list of available conversions.

Find the Greatest Common Divisor  
and the Least Common Multiple

A greatest common divisor is the largest integer that divides evenly into each 
number in a set of numbers. In other words, it divides with no remainder. Take 
the numbers 5, 10, and 100. The greatest common divisor is 5 because each of 
the numbers divided by 5 returns another integer (no decimal portion).
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Factoring in a Factorial
If you like multiplication, then you will love the FACT function. A factorial, 
simply put, is the product of multiplying sequential integers. In math notation 
6! (notice the exclamation point) is to say 1 x 2 x 3 x 4 x 5 x6, which equals 
720. Try it on your calculator or use an Excel sheet of course.

The FACT function makes the tedious entry go away, which I think you  
will like. FACT just takes a number — the number of integers to use for the 
grand product. 

Determining Part of a Year  
with YEARFRAC

If you need to know what percentage of a year a range of dates is, Excel has 
the perfect function for you! YEARFRAC returns a percentage of a year. You 
feed the function a start and end date, and an optional basis for how to count 
dates (such as a 360-day year, a 365-day year, and so on). The number given 
back from the function is a percentage — a number less than 1, assuming the 
range of dates is less than a full year. An exact one-year range returns 1, and 
a range longer than a year returns a number larger than 1.
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• B •
bell curve, 178–180
binary numbers, 371–373
bins

defined, 189
FREQUENCY function, 195–198
LARGE function, 199–201
MAX function, 198–199
MIN function, 198–199
RANK function, 192–194
SMALL function, 199–201

braces ({}), 58
Break Link button, 75
broken links, mending, 74–76

• C •
Calculation feature

about, 12
enabling/disabling, 357–358

case, text, 328–329
cash flow, 90
CEILING function, 132, 134–136
CELL function, 297–302
cells

about, 13–17
address, 13–14
entering as function arguments, 47–51
entering formulas and functions in 

worksheet, 53–55
Change Source button, 75
Check Error dialog box, 84
Check Status button, 76
Chi Square test, 210–213
CHISQ.INV.RT function, 213
CHISQ.TEST function, 211–213
CHOOSE function, 271–273, 275
circular references, avoiding, 72–74
circumference, calculating with Pi, 143–144
col argument, 298
color, worksheet, 11
color argument, 298
COLUMN function, 282–284
columns, 13–17

COLUMNS function, 282–284
COMBIN function, 150
combinations, 150
comparing

data sets, 185–189
text, 330–335

CONCATENATE function, 316–317
concatenation, 316–317, 347
Conditional Formatting, 360–361
contents argument, 298
CONVERT function, 373
copying formulas with fill handle, 25–26
CORREL function, 187–189, 221
correlation, 185–189, 221
COS function, 162–163
COUNT function, 28–30, 155, 201–202, 

366–367
COUNTA function, 155
COUNTIF function, 202–204, 242, 260, 370
covariance, 185–189
COVARIANCE function, 185–187
Create Table dialog box, 48
criteria

about, 339
establishing, 341–343
fine-tuning, 343–344

cumulative probability, 227, 230
currency, formatting, 90–92
Customize Format dialog box, 93
Customize Regional Options dialog box, 

236–237

• D •
data

analyzing with percentiles and bins, 
189–201

formatting, 17–19
data sets, comparing, 185–189
Data Validation, 361–362
database functions

about, 337
DAVERAGE function, 341, 345–346
DCOUNT function, 346–348
DGET function, 348–349
DMAX function, 348
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DMIN function, 348
DPRODUCT function, 349–350
DSUM function, 345
AND function, 343–344
OR function, 343–344
structure of databases, 337–338
working with, 339–343

database range, 339
databases, establishing, 339–341
DATE function, 238–239
date functions

about, 235–237
DATE function, 238–239
DATEDIF function, 251–253
DATEVALUE function, 243–245
DAY function, 240–242
formatting dates, 237–238
MONTH function, 240, 242–243, 245
NETWORKDAYS function, 248–250
TODAY function, 43–44, 245–246, 262, 

368–369
WEEKDAY function, 248
WORKDAY function, 250
YEAR function, 240, 243

DATEDIF function, 251–253
dates, formatting, 237–238
DATEVALUE function, 243–245
DAVERAGE function, 341, 345–346
DAY function, 240–242
DB function, 109, 119–120
DCOUNT function, 346–348
DDB function, 109, 117–118
decimal numbers, 371–373
Defined Names feature, 12
DEGREES function, 163
deleting worksheets, 11
dependents, 79–81
depreciable cost, 113
depreciation. See also appreciation

about, 109, 112–113
accelerated schedule, creating, 115–118
DB function, 109, 119–120
DDB function, 109, 117–118
Methods, 113–114
Mid-year schedule, creating, 119–120
SLN function, 109, 113–115

straight line, calculating, 114–115
SYD function, 109, 115–117

descriptive statistics
AVERAGE function, 28–30, 35–37, 62, 155, 

168–173, 176, 366
bins, 189–201
COUNT function, 28–30, 155, 201–202, 

366–367
COUNTIF function, 202–204, 242, 260, 370
MEAN function, 168–173
MODE function, 168–173
percentiles, 189–201
variance, 173–189

deviations, analyzing, 176–178
DGET function, 348–349
dialog boxes

Add Watch, 82
Check Error, 84
Create Table, 48
Customize Format, 93
Customize Regional Options, 236–237
Edit Links, 75–76
Edit Name, 340–341
Error Checking, 83–84, 355–356
Evaluate Formula, 83
Excel Options, 13, 72–74, 356, 357
Format Cells, 18–19, 237–238, 256–257, 

301, 318
Function Arguments, 43–44, 46–47, 49, 

51–52
Insert Function. See Insert Function 

dialog box
Name Manager, 340–341, 359
New Name, 58, 358–359
Number Format, 238
Paste Special, 67–68

diameter, calculating with Pi, 143–144
directional rounding, 132–134
directory argument, 303
disabling

calculation, 357–358
Formula AutoComplete, 55–56

displaying
formulas, 354–355
Insert Function dialog box, 40–41

#DIV/0! error, 28
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division, 27, 354
DMAX function, 348
DMIN function, 348
DOLLAR function, 318–320
dollar sign ($), 357
Double Declining Balance depreciation

about, 113
calculating, 117–118

DPRODUCT function, 349–350
DSUM function, 345
duration of the loan, 95

• E •
Edit Links dialog box, 75–76
Edit Name dialog box, 340–341
editing functions, 51–52
effective interest rate, 104
empty strings, 325
enabling

calculation, 357–358
Formula AutoComplete, 55–56

End If statements, 269
equal sign (=), 20
Error Checking dialog box, 83–84, 355–356
errors

about, 27–28, 69
auditing formulas, 79–81
catching as you enter them, 69–79
evaluating and checking, 83–84
IfError feature, 84–85
Watch Window, 82

estimation
about, 205
Chi Square test, 210–213
TTEST function, 206–209

Evaluate Formula dialog box, 83
evaluating errors, 83–84
EVEN function, 132, 136–137
even numbers, rounding to next, 136–137
EXACT function, 330–331
Excel. See also specific topics

about, 7–8
fundamentals, 8–19

Excel 2013 For Dummies (Harvey), 2

Excel Options dialog box, 13, 72–73, 72–74, 
356, 357

Excel VBA Programming For Dummies 
(Walkenbach), 364

exponential model, 216
exponents, 26, 353
extensions, 8

• F •
FACT function, 375
factorials, 375
field, 339
filename argument, 298
fill handle, copying formulas with, 25–26
FIND function, 331–332
FLOOR function, 132, 134–136
FORECAST function, 221–223
format argument, 298, 301–302
Format Cells dialog box, 18–19, 237–238, 

256–257, 301, C318
formatting

Conditional Formatting, 360–361
currencies, 90–92
data, 17–19
dates, 237–238
time, 256–257

Formula Auditing feature, 12, 359–360
Formula AutoComplete, 55–56
Formula Bar, 15, 52–53
Formula Box, 13
Formula Error Checker, 76–78
formulas

about, 19–20
assembling, 26–28
auditing, 79–81
copying with fill handle, 25–26
directly entering, 52–56
displaying, 354–355
entering in Formula Bar, 52–53
entering in worksheet cells, 53–55
entering your first, 20–22
errors. See errors
fixing, 355–356
matching parentheses in, 70–72
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tips for working with, 353–364
using arrays in, 59–63
using functions in, 28–37

Formulas Ribbon, 11–13
FORMULATEXT function, 294–295
frequency distribution, 197
FREQUENCY function, 195–198
Function Arguments dialog box, 43–44, 

46–47, 49, 51–52
Function Library feature, 12
function tools

about, 39
directly entering formulas and functions, 

52–56
finding functions, 41–42
Insert Function dialog box, 39–41, 42–52

functions. See also specific functions
arguments for, 30, 31–35
creating, 362–364
directly entering, 52–56
editing, 51–52
entering in Formula Bar, 52–53
entering in worksheet cells, 53–55
entering using Insert Functions dialog 

box, 42–52
finding, 41–42
inputs for, 30
most common, 365–370
nesting, 35–37
recommended, 371–375
that return arrays, 63–68
using in formulas, 28–37

functions, database
about, 337
DAVERAGE function, 341, 345–346
DCOUNT function, 346–348
DGET function, 348–349
DMAX function, 348
DMIN function, 348
DPRODUCT function, 349–350
DSUM function, 345
AND function, 343–344
OR function, 343–344
structure of databases, 337–338
working with, 339–343

functions, date
about, 235–237
DATE function, 238–239
DATEDIF function, 251–253
DATEVALUE function, 243–245
DAY function, 240–242
formatting dates, 237–238
MONTH function, 240, 242–243, 245
NETWORKDAYS function, 248–250
TODAY function, 43–44, 245–246, 262, 

368–369
WEEKDAY function, 248
WORKDAY function, 250
YEAR function, 240, 243

functions, information
about, 297
CELL function, 297–302
INFO function, 303–304
IS function, 304–305
ISBLANK function, 306–308
ISERR function, 305–306
ISERROR function, 305–306
ISNA function, 305–306
ISNONTEXT function, 306–308
ISNUMBER function, 306–308
ISTEXT function, 306–308
TYPE function, 308–310

functions, math
about, 125
ABSOLUTE function, 141–142
COMBIN function, 150
COS function, 162–163
INT function, 137–139, 145–147, 367
MOD function, 153–154
multiplying multiple numbers, 152–153
PERMUT function, 148–149
Pi, 143–144
POWER function, 150–152
PRODUCT function, 34, 45–47, 152–153, 156
RAND function, 145–147, 374
RANDBETWEEN function, 148, 374
random numbers, 144–148
ROUND function, 130–137, 145–147, 

367–368
SIGN function, 140–142
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functions, math (continued)
SIN function, 162–163
SUBTOTAL function, 155–157
SUM function, 28–30, 48–51, 59–62, 125–

130, 156, 365–366
SUMIF function, 141, 159–161, 242, 370
SUMIFS function, 159–161
SUMPRODUCT function, 60, 157–159, 173
TAN function, 162–163
trigonometry, 162–163
TRUNC function, 139–140

functions, text
about, 311
CONCATENATE function, 316–317
DOLLAR function, 318–320
EXACT function, 330–331
FIND function, 331–332
LEFT function, 311–313, 315, 329
LEN function, 315–316, 329
LOWER function, 328–329
MID function, 311–312, 314–315
PROPER function, 328–329
REPLACE function, 323–325
REPT function, 322–323
RIGHT function, 311–312, 313–314, 315, 329
SEARCH function, 332–335
SUBSTITUTE function, 323, 325–327
TEXT function, 320–322
TRIM function, 327–328
UPPER function, 328–329

functions, time
about, 255–256
calculating elapsed time over days, 

263–264
formatting time, 256–257
HOUR function, 259–261
MINUTE function, 259, 261
NOW function, 30, 262, 368–369
SECOND function, 259, 262
TIME function, 258
TIMEVALUE function, 258–259

FUTURE VALUE (FV) function, 97, 109, 
110–112

• G •
GCD function, 373–374
greater than (>), 344
greater than or equal to (>=), 344
greatest common divisor, 373–374
GROWTH function, 225–226

• H •
Harvey, Greg (author)

Excel 2013 For Dummies, 2
headers, 339
Help, 19, 51
hexadecimal numbers, 371–373
histogram, 197
HLOOKUP function, 286–289, 369
Home Ribbon, 17–19
Hot Items, 269
HOUR function, 259–261

• I •
icons, explained, 4
IF function, 266–271, 368
IfError feature, 84–85
INDEX function, 290–294
inferential statistics

about, 205
Chi Square test, 210–213
TTEST function, 206–209

INFO function, 303–304
information functions

about, 297
CELL function, 297–302
INFO function, 303–304
IS function, 304–305
ISBLANK function, 306–308
ISERR function, 305–306
ISERROR function, 305–306
ISNA function, 305–306
ISNONTEXT function, 306–308
ISNUMBER function, 306–308
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ISTEXT function, 306–308
TYPE function, 308–310

Insert Function dialog box
about, 39–41
arguing with functions, 31–35
creating functions, 362–364
entering functions using, 42–52
function categories, 42
help in, 51

inserting worksheets, 11
INT function, 137–139, 145–147, 367
INTERCEPT function, 217–220
interest payments, calculating, 97–98
interest rates, 90, 94. See also loans and 

interest rates, calculating
INTERNAL RATE OF RETURN (IRR) 

function, 109, 121–124
internals, measuring, 121–124
inverse correlation, 188
IPMT function, 30, 97–98
IRR (INTERNAL RATE OF RETURN) 

function, 109, 121–124
irrational number, 144
IS function, 304–305
ISBLANK function, 306–308
ISERR function, 305–306
ISERROR function, 305–306
ISNA function, 305–306
ISNONTEXT function, 306–308
ISNUMBER function, 306–308, 369
ISTEXT function, 306–308

• K •
KURT function, 184–185
kurtosis, 184

• L •
LARGE function, 199–201
LCM function, 374
least common multiple, 373–374
LEFT function, 311–313, 315, 329
LEN function, 315–316, 329

less than (<), 344
less than or equal to (<=), 344
linear model, 216
linear regression line, 217
literal, 271
loan principal, 94
loans and interest rates, calculating

about, 89–90
calculating loans, 94–107
money values, 90–94

logical functions. See lookup, logical, and 
reference functions

lookup, logical, and reference functions
about, 265
ADDRESS function, 278–282
AND function, 274–276, 343–344
CHOOSE function, 271–273, 275
COLUMN function, 282–284
COLUMNS function, 282–284
FORMULATEXT function, 294–295
HLOOKUP function, 286–289, 369
IF function, 266–271, 368
INDEX function, 290–294
MATCH function, 290–294
NOT function, 273–274
NUMBERVALUE function, 295–296
OFFSET function, 284–286
OR function, 274–276, 343–344
ROW function, 282–284
ROWS function, 282–284
VLOOKUP function, 286–289, 369
XOR function, 277–278

LOWER function, 328–329

• M •
marquee, 24
MATCH function, 290–294
math functions

about, 125
ABSOLUTE function, 141–142
COMBIN function, 150
COS function, 162–163
INT function, 137–139, 145–147, 367
MOD function, 153–154
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math functions (continued)
multiplying multiple numbers, 152–153
PERMUT function, 148–149
Pi, 143–144
POWER function, 150–152
PRODUCT function, 34, 45–47, 152–153, 156
RAND function, 145–147, 374
RANDBETWEEN function, 148, 374
random numbers, 144–148
ROUND function, 130–137, 145–147, 

367–368
SIGN function, 140–142
SIN function, 162–163
SUBTOTAL function, 155–157
SUM function, 28–30, 48–51, 59–62, 125–

130, 156, 365–366
SUMIF function, 141, 159–161, 242, 370
SUMIFS function, 159–161
SUMPRODUCT function, 60, 157–159, 173
TAN function, 162–163
trigonometry, 162–163
TRUNC function, 139–140

mathematical model, 215
mathematical operators, order of, 26–27
MAX function, 62, 155, 198–199, 369–370
mean, 168, 169–170, 226
MEAN function, 168–173
measures of central tendency, 169
measuring

internals, 121–124
text, 330–335
variance, 173–176

median, 168
MID function, 311–312, 314–315
mid-year depreciation schedule, 119–120
military time, 257
MIN function, 62, 155, 198–199, 369–370
MINUTE function, 259, 261
mixed addressing, 24
MOD function, 153–154
mode, 168
MODE function, 168–173
models

about, 215
exponential, 216
linear, 216

modulus, 153–154
MONTH function, 240, 242–243, 245
multiples, rounding to, 134–136
multiplication, 27, 354
multiplying multiple numbers, 152–153

• N •
#N/A! error, 28
#NAME? error, 28
Name Manager dialog box, 340–341, 359
name setup, 340
named area

about, 358–359
creating, 16
entering as function arguments, 47–51

naming ranges, 16
negative deviations, 177
nesting functions, 35–37
NETWORKDAYS function, 248–250
New Name dialog box, 58, 358–359
noncumulative probability, 227, 230
normal distribution, 178–182
NORM.DIST function, 226–228
NOT function, 273–274
NOW function, 30, 262, 368–369
Nper (number of payments in period), 97, 

100–102, 102–103
NPER function, 100–102
#NULL! error, 28
#NUM! error, 28
Number Format dialog box, 238
number of payments in period (Nper), 97, 

100–102, 102–103
numbers

binary, 371–373
decimal, 371–373
hexadecimal, 371–373
irrational, 144
octal, 371–373
random, 144–148
turning into text, 320–322

NUMBERVALUE function, 295–296
Numfile argument, 303
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• O •
octal numbers, 371–373
ODD function, 132, 136–137
odd numbers, rounding to next, 136–137
OFFSET function, 284–286
Open Source button, 75
operator precedence, 353–354
OR function, 274–276, 343–344
order of mathematical operators, 26–27
ordering items, 148–149
origin argument, 303
osversion argument, 303
outlier, 171

• P •
paired data, 207
parameters, for functions, 30
parentheses, 26, 70–72, 353
parentheses argument, 299
partial absolute reference, 279
Paste Special dialog box, 67–68
payment, loan, 95–97
payment period, 95
PDURATION function, 102–103
PERCENTILE function, 191–192
percentiles

defined, 189
PERCENTILE function, 191–192
PERCENTRANK function, 194–195
QUARTILE function, 189–190

PERCENTRANK function, 194–195
PERMUT function, 148–149
permutation, 148–149
Pi, 143–144
plus sign (+), 20
PMT function, 95–97, 100
Poisson distribution, 229–230
POISSON.DIST function, 229–232
population, 168
POWER function, 150–152
PPMT function, 98–100

precedence, operator, 353–354
precedents, 79–81
predictions and probability

FORECAST function, 221–223
GROWTH function, 225–226
INTERCEPT function, 217–220
modeling, 215–216
NORM.DIST function, 226–228
POISSON.DIST function, 229–232
SLOPE function, 217–220
TREND function, 223–224

prefix argument, 299
principal

calculating, 106–107
calculating payments towards, 98–100
defined, 90

probability. See predictions and 
probability

PRODUCT function, 34, 45–47, 152–153, 156
PROPER function, 328–329
protect argument, 299
PV function, 106–107

• Q •
QUARTILE function, 189–190
Quick Access Toolbar feature, 13

• R •
RADIANS function, 163
RAND function, 145–147, 374
RANDBETWEEN function, 148, 374
random numbers, 144–148
ranges

about, 13–17
address, 14–15
database, 339
entering as function arguments, 47–51
naming, 16

RANK function, 192–194
RATE function, 104–106
recalc argument, 303
#REF! error, 28
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reference, lookup, and logical functions
about, 265
ADDRESS function, 278–282
AND function, 274–276, 343–344
CHOOSE function, 271–273, 275
COLUMN function, 282–284
COLUMNS function, 282–284
FORMULATEXT function, 294–295
HLOOKUP function, 286–289, 369
IF function, 266–271, 368
INDEX function, 290–294
MATCH function, 290–294
NOT function, 273–274
NUMBERVALUE function, 295–296
OFFSET function, 284–286
OR function, 274–276, 343–344
ROW function, 282–284
ROWS function, 282–284
VLOOKUP function, 286–289, 369
XOR function, 277–278

references, 23–24
relative addressing, 24
relative reference, 278
release argument, 303
Remember icon, 4
renaming worksheets, 10–11
repeating text, 322–323
REPLACE function, 323–325
REPT function, 322–323
returned value, 116
RIGHT function, 311–312, 313–314, 315, 329
ROMAN function, 374
ROUND function, 130–137, 145–147, 367–368
ROUNDDOWN function, 133–134
ROUNDUP function, 133–134
row argument, 299
ROW function, 282–284
rows, 13–17
ROWS function, 282–284

• S •
salvage value, 112–113
sample, 168, 174
scatter chart, 215

SEARCH function, 332–335
SECOND function, 259, 262
separators, 92–94
SIGN function, 140–142
significance tests. See inferential statistics
SIN function, 162–163
SKEW function, 184
skewed from the norm, 183–185
SLN function, 109, 114–115
SLOPE function, 217–220
SMALL function, 199–201
standard deviation, 177, 226
standard normal distribution, 180
STANDARDIZE function, 180–182
statistics, 167–168
statistics, descriptive

AVERAGE function, 28–30, 35–37, 62, 155, 
168–173, 176, 366

bins, 189–201
COUNT function, 28–30, 155, 201–202, 

366–367
COUNTIF function, 202–204, 242, 260, 370
MEAN function, 168–173
MODE function, 168–173
percentiles, 189–201
variance, 173–189

statistics, inferential
about, 205
Chi Square test, 210–213
TTEST function, 206–209

STDEV.P function, 156, 177–178
STDEV.S function, 156
Straight Line depreciation

about, 113
calculating, 114–115

string, 311, 325
Student t-distribution, 206
SUBSTITUTE function, 323, 325–327
SUBTOTAL function, 155–157
subtraction, 27, 354
SUM function

about, 365–366
argument value for SUBTOTAL  

function, 156
arrays, 59–62
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entering functions, 48–51
using, 125–130
using in formulas, 28–30

Sum of Years’ Digits depreciation, 113
SUMIF function, 141, 159–161, 242, 370
SUMIFS function, 159–161
SUMPRODUCT function, 60, 157–159, 173
swapping text, 323–327
SYD function, 109, 115–117
system argument, 303

• T •
tables

about, 13–17, 286
entering as function arguments, 47–51

tails, 179–180
TAN function, 162–163
TDIST function, 209
t-distribution, 209
Technical Stuff icon, 4
testing on one condition, 266–271
text

case, 328–329
changing, 317–329
comparing, 330–331
converting dates from, 243–245
finding, 330–335
measuring, 330–335
repeating, 322–323
swapping, 323–327
trimming, 327–328
turning numbers into, 320–322

TEXT function, 320–322
text functions

about, 311
CONCATENATE function, 316–317
DOLLAR function, 318–320
EXACT function, 330–331
FIND function, 331–332
LEFT function, 311–313, 315, 329
LEN function, 315–316, 329
LOWER function, 328–329
MID function, 311–312, 314–315

PROPER function, 328–329
REPLACE function, 323–325
REPT function, 322–323
RIGHT function, 311–312, 313–314, 315, 329
SEARCH function, 332–335
SUBSTITUTE function, 323, 325–327
TEXT function, 320–322
TRIM function, 327–328
UPPER function, 328–329

time, formatting, 256–257
TIME function, 258
time functions

about, 255–256
calculating elapsed time over days, 

263–264
formatting time, 256–257
HOUR function, 259–261
MINUTE function, 259, 261
NOW function, 30, 262, 368–369
SECOND function, 259, 262
TIME function, 258
TIMEVALUE function, 258–259

TIMEVALUE function, 258–259
TINV function, 209
Tip icon, 4
TODAY function, 43–44, 245–246, 262, 

368–369
tracer arrow, 81
TRANSPOSE function, 63–68
TREND function, 223–224
trigonometry functions, 162–163
TRIM function, 327–328
trimming text, 327–328
TRUNC function, 139–140
TTEST function, 206–209
t-value, 208
type argument, 299
TYPE function, 308–310

• U •
Update Values button, 75
UPPER function, 328–329
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• V •
#VALUE! error, 28
variance

comparing data sets, 185–189
defined, 173
deviations, 176–178
measuring, 173–176
normal distribution, 178–182
skewed, 183–185

VAR.P function, 156, 174–176
VAR.S function, 156, 174–176
VBA programming code, 362–364
VLOOKUP function, 286–289, 369

• W •
Walkenbach, John (author)

Excel VBA Programming For Dummies, 364
Warm Items, 269
Warning! icon, 4
Watch Window, 82

WEEKDAY function, 248
weighted average, 172–173
width argument, 299
workbooks, 8–11
WORKDAY function, 250
worksheets

about, 8–11
deleting, 11
inserting, 11
renaming, 10–11

• X •
.xls/.xlsx extension, 8
XOR function, 277–278

• Y •
YEAR function, 240, 243
YEARFRAC function, 375
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