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bold-faced description of what the step entails. Underneath that bold-faced 
step description, I provide detailed information about what happens after 
you perform that action. Sometimes I also offer help with the mechanics of 
the step, like this:

 1. Press Enter.

  Find the key that’s labeled Enter. Extend your index finger so that it rests 
ever so gently on the Enter key. Then, in one sure, fluid motion, press 
the key by using your index finger. Then release the key.

Okay, that’s kind of an extreme example. I never actually go into that much 
detail. My editor won’t let me. But you get the idea. If you know how to press 
Enter, you can just do that and not read further. If you need help — say with 
the finger-depression part or the finding-the-right-key part — you can read 
the nitty-gritty details.

You can also skip the paragraphs flagged with the Technical Stuff icon. These 
icons flag information that’s sort of tangential, sort of esoteric, or sort of 
questionable in value . . . at least for the average reader. If you’re really inter-
ested in digging into the meat of the subject being discussed, go ahead and 
read ’em. If you’re really just trying to get through your work so that you can 
get home and watch TV with your kids, skip ’em.

I might as well also say that you don’t have to read the information provided 
in the paragraphs marked with a Tip icon, either. I assume that you want to 
know an easier way to do something. But if you like to do things the hard way 
because that improves your character and makes you tougher, go ahead and 
skip the Tip icons.

What You Shouldn’t Ignore (Unless 
You’re a Masochist)

By the way, don’t skip the Warning icons. They’re the text flagged with a 
picture of a 19th century bomb. They describe some things that you really 
shouldn’t do.

Out of respect for you, I don’t put stuff in these paragraphs such as, “Don’t 
smoke.” I figure that you’re an adult. You get to make your own lifestyle 
decisions.

I reserve these warnings for more urgent and immediate dangers — things 
that you can but shouldn’t do. For example: “Don’t smoke while filling your 
car with gasoline.”



3 Introduction 

Foolish Assumptions
I assume just three things about you:

 ✓ You have a PC with a recent version of Microsoft Excel 2007 installed.

 ✓ You know the basics of working with your PC and Microsoft Windows.

 ✓ You know the basics of working with Excel, including how to start and 
stop Excel, how to save and open Excel workbooks, and how to enter 
text and values and formulas into worksheet cells.

How This Book Is Organized
This book is organized into five parts:

Part I: Where’s the Beef?
In Part I, I discuss how you get data into Excel workbooks so that you can 
begin to analyze it. This is important stuff, but fortunately most of it is pretty 
straightforward. If you’re new to data analysis and not all that fluent yet in 
working with Excel, you definitely want to begin in Part I.

Part II: PivotTables and PivotCharts
In the second part of this book, I cover what are perhaps the most powerful 
data analysis tools that Excel provides: its cross-tabulation capabilities using 
the PivotTable and PivotChart commands.

No kidding, I don’t think any Excel data analysis skill is more useful than 
knowing how to create pivot tables and pivot charts. If I could, I would give 
you some sort of guarantee that the time you spent reading how to use these 
tools is always worth the investment you make. Unfortunately, after consulta-
tion with my attorney, I find that this is impossible to do.

Part III: Advanced Tools
In Part III, I discuss some of the more sophisticated tools that Excel sup-
plies for doing data analysis. Some of these tools are always available in 
Excel, such as the statistical functions. (I use a couple of chapters to cover 
these.) Some of the tools come in the form of Excel add-ins, such as the Data 
Analysis and the Solver add-ins.
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55 Chapter 2: Grabbing Data from External Sources

this is what I assume here in this book), you simply want to return the 
data to Microsoft Excel and place the data in a workbook. To make this 
choice, select the Return Data to Microsoft Office Excel radio button.

 12. Click the Finish button.

  After you click the Finish button to complete the Query Wizard, Excel 
displays the Import Data dialog box; refer to Figure 2-20.

 13. In the Import Data dialog box, choose the worksheet location for the 
query result data.

  Use this dialog box to specify where query result data should be placed.

	 •	To	place	the	query	result	data	in	an	existing	worksheet,	select	the	
Existing Worksheet radio button. Then identify the cell in the top-
left corner of the worksheet range and enter this in the Existing 
Worksheet text box.

	 •	Alternatively,	to	place	the	data	into	a	new	worksheet,	select	the	
New Worksheet radio button.

 14. Click OK.

  Excel places the data at the location that you chose.

It’s Sometimes a Raw Deal
By using the instructions that I describe in this chapter to retrieve data from 
some external source, you can probably get the data rather quickly into 
an Excel workbook. But it’s possible that you’ve also found that the data 
is pretty raw. And so you are saying to yourself (or at least if I were in your 
shoes, I would be saying this), “Wow, this stuff is pretty raw.”

But don’t worry: You are where you need to be. It’s okay for your informa-
tion to be raw at this point. In Chapter 3, I discuss how you clean up the 
workbook by eliminating rows and columns and information that’s not part of 
your data. I also cover how you scrub and rearrange the actual data in your 
workbook so that it appears in a format and structure that’s useful to you in 
your upcoming analysis.

The bottom line is this: Don’t worry that your data seems pretty raw right 
now. Getting your data into a workbook accomplishes an important step. 
All you need to do now is spend a little time on your housekeeping. Read 
through the next chapter for the lowdown on how to do that.

By the way, if the process of importing data from some external source has 
resulted in very clean and pristine data — and this might be the case if 
you’ve grabbed data from a well-designed database or with help from the 
corporate database administrator — that’s great. You can jump right into the 
data analysis techniques that I start describing in Chapter 4.
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that the list stores the following information: troop movement data, enemy 
name, and type of troop spaceships involved. Also assume that it’s your job 
to maintain this list and use it for analysis that you then report to appropri-
ate parties.

With this sort of information, you could create cross-tabulations that show 
the following information:

 ✓ Enemy activity over time: One interesting cross-tabulation is to look at 
the troop movements by specific enemy by month over a two- or five-
year period of time. You might see that some enemies were gearing up 
their activity or that other enemies were dampening down their activity. 
All this information would presumably be useful to you while you assess 
security threats and brief Freedonian Confederation intelligence officers 
and  diplomats on which enemies are doing what.

 ✓ Troop movements by spaceship type: Another interesting cross- tabulation 
would be to look at which spaceships your (potential) enemies are using 
to move troops. This insight might be useful to you to understand both 
the intent and seriousness of threats. As your long experience with the 
Uglinites (one of your antagonists) might tell you, for example, if you know 
that Jabbergloop troop carriers are largely defensive, you might not need to 
worry about troop movements that use these ships. On the other hand, if 
you notice a large increase in troop movements via the new photon-turbine 
fighter-bomber, well, that’s significant.

Pretty powerful stuff, right? With a rich data set stored in an Excel table, 
cross-tabulations can give you remarkable insights that you would probably 
otherwise miss. And these cross-tabulations are what pivot tables do.

Getting Ready to Pivot
To create a pivot table, your first step is to create the Excel table that you 
want to cross-tabulate. Figure 4-1 shows an example Excel table that you 
might want a pivot table based on. In this list, I show sales of herbal teas by 
month and state. Pretend that this is an imaginary business that you own and 
operate. Further pretend that you set it up in a list because you want to gain 
insights into your business’s sales activities.

Note: You can find this Herbal Teas Excel Data list of herbal tea sales Workbook, 
available in the Zip file of sample Excel workbooks related to this book, at the 
companion website for this book. You might want to download this list in order 
to follow along with the discussion here. See the Introduction for more on 
accessing the companion website.
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Arguments of the GETPIVOTDATA function
Here I quickly go through and describe each of the GETPIVOTDATA function 
arguments. The bulleted list that follows names and describes each argument:

 ✓ data_field: The data_field argument names the data field that you 
want to grab information from. The data_field name in Figure 5-22 is 
Sales $. This simply names the item that you drop into the Values area 
of the pivot table.

 ✓ pivot_table: The pivot_table argument identifies the pivot table. 
All you need to do here is to provide a cell reference that’s part of the 
pivot table. In the GETPIVOTDATA function that I use in Figure 5-21, for 
example, the pivot_table argument is $A$3. Because cell A3 is at the 
top-left corner of the pivot table, this is all the identification that the 
function needs in order to identify the correct pivot table.

 ✓ field1 and item1: The field1 and item1 arguments work together 
to identify which product information that you want the GETPIVOTDATA 
function to retrieve. Cell C8 holds Kona Koast sales information. 
Therefore, the field1 argument is product, and the item1 argument 
is Kona Koast. Together, these two arguments tell Excel to retrieve the 
Kona Koast product sales information from the pivot table.

 ✓ field2 and item2: The field2 and item2 arguments tell Excel to 
retrieve just Oregon state sales of the Kona Koast product from the pivot 
table. field2 shows the argument state. item2, which isn’t visible in 
Figure 5-22, shows as Oregon.
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 3. Answer the question about where the data that you want to analyze 
is stored.

  I recommend you store the to-be-analyzed data in an Excel Table/Range. 
If you do so, click the Select a Table or Range radio button.

 4. Tell Excel in what worksheet range the to-be-analyzed data is stored.

  If you followed Step 1, Excel should already have filled in the Range text 
box with the worksheet range that holds the to-be-analyzed data, but you 
should verify that the worksheet range shown in the Table/Range text box is 
correct. Note that if you’re working with the sample Excel workbook shown 
in Figure 6-1, Excel actually fills in the Table/Range box with Database! 
$A$1:$D$225 because Excel can tell this worksheet range is a list.

  If you skipped Step 1, enter the list range into the Table/Range text box. 
You can do so in two ways. You can type the range coordinates. For 
example, if the range is cell A1 to cell D225, you can type $A$1:$D$225. 
Alternatively, you can click the button at the right end of the Range 
text box. Excel collapses the Create PivotChart dialog box, as shown in 
Figure 6-3. Now use the mouse or the navigation keys to select the work-
sheet range that holds the list you want to pivot.

  After you select the worksheet range, click the range button again. Excel 
redisplays the Create PivotChart dialog box. (Refer to Figure 6-2.)

 

Figure 6-3: 
Enter a pivot 
table range 

here.
 

 5. Tell Excel where to place the new pivot table report that goes along 
with your pivot chart.

  Select either the New Worksheet or Existing Worksheet radio button to 
select a location for the new pivot table that supplies the data to your 
pivot chart. Most often, you want to place the new pivot table onto a 
new worksheet in the existing workbook — the workbook that holds 
the Excel table that you’re analyzing with a pivot chart. However, if you 
want, you can place the new pivot table into an existing worksheet. If 
you do this, you need to select the Existing Worksheet radio button and 
also make an entry in the Existing Worksheet text box to identify the 
worksheet range. To identify the worksheet range here, enter the cell 
name in the top-left corner of the worksheet range.

  You don’t tell Excel where to place the new pivot chart, by the way. 
Excel inserts a new chart sheet in the workbook that you use for the 
pivot table and uses that new chart sheet for the pivot table.





























































































176 Part III: Advanced Tools 



































































































































241 Chapter 10: Descriptive Statistics

 4. Select the distribution method.

  Select one of the distribution methods from the Distribution drop-down 
list. The Distribution drop-down list provides several distribution methods: 
Uniform, Normal, Bernoulli, Binomial, Poisson, Patterned, and Discrete. 
Typically, if you want a pattern of distribution other than Uniform, you’ll 
know which one of these distribution methods is appropriate. For example, 
if you want to pull random numbers from a data set that’s normally distrib-
uted, you might select the Normal distribution method.

 5. (Optional) Provide any parameters needed for the distribution method.

  If you select a distribution method that requires parameters, or input 
values, use the Parameters text box (Value and Probability Input Range) 
to identify the worksheet range that holds the parameters needed for 
the distribution method.

 6. (Optional) Select a starting point for the random number generation.

  You have the option of entering a value that Excel will use to start its 
generation of random numbers. The benefit of using a Random Seed 
value, as Excel calls it, is that you can later produce the same set of 
random numbers by planting the same “seed.”

 7. Identify the output range.

  Use the Output Options radio buttons to select the location that you 
want for random numbers.

 8. After you describe how you want Excel to generate random numbers 
and where those numbers should be placed, click OK.

  Excel generates the random numbers.

Sampling Data
One other data analysis tool — the Sampling tool — deserves to be discussed 
someplace. I describe it here, even if it doesn’t fit perfectly.

Truth be told, both the Random Number Generation tool (see the preceding 
section) and the Sampling tool are probably what you would use while pre-
paring to perform inferential statistical analysis of the sort that I describe in 
Chapter 11. But because these tools work like (and look like) the other descrip-
tive statistics tools, I describe them here.

With the Sampling tool that’s part of the Data Analysis command, you can 
randomly select items from a data set or select every nth item from a data 
set. For example, suppose that as part of an internal audit, you want to 
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Optimizing your imaginary profits
In your business, you make money two ways: You write books and you give 
seminars. Imagine that when you write a book, you make $15,000 for roughly 
six weeks of work. If you work out the math on that — dividing $15,000 by 
240 hours — you see that you make roughly $62.50 an hour by writing a book.

Also assume that you make $20,000 for giving a one-day seminar on some 
subject on which you’re an expert. You make about $830.00 an hour for giving 
the seminar. I calculate this number by dividing the $20,000 that you make by 
the 24 hours that presenting the seminar requires you to invest.

In many situations, you might be able to figure out how many books you 
want to write and how many seminars you want to give simply by look-
ing at the profit that you make in each activity. If you make roughly $62 an 
hour writing a book and you make roughly $830 an hour giving a seminar, 
the obvious answer to the question, "How many books should I write and 
how many seminars should I give?" is, do as many seminars as possible and 
as few books as possible. You make more money giving seminars, so you 
should do that more.

Recognizing constraints
In many situations, however, you can’t just look at the profit per activity or 
the cost per activity. You typically need to consider other constraints in your 
decision-making. For example, suppose that you give seminars on the same 
subject that you write books about. In this case, it might be that in order to 
be in the seminar business, you need to write at least one book a year. And so 
that constraint of writing one book a year needs to be considered while you 
think about what makes most sense about how you maximize your profits.

Commonly, other constraints often apply to a problem like this. For 
example — and I know this because one of my past jobs was publishing 
books — book publishers might require that you give a certain number of 
seminars a year in order to promote your books. So it might also be that in 
order to write books, you need to give at least four seminars a year. This 
requirement to give at least four book-promoting seminars a year becomes 
another constraint.

Consider other constraints, too, when you look at things such as financial 
resources available and the capacity of the tools that you use to provide your 
products or services. For example, perhaps you have only $20,000 of work-
ing capital to invest in things like writing books or in giving seminars. And if 
a book requires $500 to be tied up in working capital but a seminar requires 
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Using the All Methods options
The All Methods tab’s options (the tab shows in Figure 12-10) provides boxes 
you can use for any solving method. Accordingly, I’ll go over these babies first.

Using automatic scaling
You can select the Use Automatic Scaling check box when you’re working 
with variables that greatly differ in magnitude. For example, if you’re working 
with interest rates and multimillion dollar account balances, you might want 
to use the automatic scaling option to tell Excel, "Hey dude, the Solver vari-
able values greatly differ in magnitude, so you ought to automatically scale 
these babies."

Showing iteration results
If you don’t have anything better to do, select the Show Iteration Results 
check box. When you do this, Excel stops after it calculates each objective 
function using a new set of Solver variable values and shows you the interme-
diate calculation results. Most people won’t and shouldn’t care about seeing 
intermediate calculation results. But heck, I suppose that in some cases, 
you might want to see how Solver is working toward the objective function 
 optimal result.

Solving with integer constraints
Using integer constraints may complicate your optimization modeling, so 
Excel’s Solver provides some tweaks you can make to models that “techni-
cally” should return integer values. For example, you can check the Ignore 
Integer Constraints box to tell Excel you want to try solving the problem (just 
for giggles) without the integer constraints.

Another integer-constraint-related tweak: The Integer Optimality % box lets 
you specify the maximum percentage difference that you’ll accept between 
the best solution that uses integer constraints and the best solution that 
ignores integer constraints.

Setting a limit on Solver
Use the Max Time and Iterations text boxes to limit the amount of work that 
Solver does to solve an optimization modeling problem. Now, the simple 
example that I discuss here doesn’t take much time to solve. But real-life 
problems are often much more complicated. A real-life problem might have 
many more Solver variables to deal with. The constraints might be more 
numerous and more complicated. And you might complicate optimization by 
doing things such as working with lots of integer or binary constraints.
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Saying when
Have you ever been to a restaurant where your server wanders around at 
some point in the meal with a huge peppermill asking whether you want 
black pepper on your salad? If you have, you know that part of the ritual is 
that at some point, you tell the server when she has ground enough pepper 
for your green salad.

The Convergence text box provided on the GRG Nonlinear tab of the Solver 
Options dialog box works in roughly the same way. If you are using the GRG 
Nonlinear Solving method, you use the Convergence box to tell Excel when it 
should stop looking for a better solution. The Convergence text box accepts 
any value between 0 and 1. When the change in the objective function for-
mula result is less then the value shown in the convergence text box, Excel 
figures that things are getting close enough, so additional iterations aren’t 
necessary.

Oh, and something that I should mention: With larger convergence values, 
Excel reaches a reasonable solution more quickly and with less work. And 
with smaller or very precise convergence values, Excel works harder and 
takes more time.

Forward versus central derivatives
Select from the two Derivatives radio buttons — Forward and Central — to 
tell Excel how to estimate partial derivatives when it’s working with the 
objective function and constraint formulas. In most cases, everything works 
just fine if Excel uses forward derivatives. But, in some cases, forward deriva-
tives don’t work. And in this situation, you might be able to specify that Excel 
use central derivatives.

Using central derivatives requires much more work of Excel, but some highly 
constrained problems can more easily and more practically be solved using 
central derivatives.

Working with the Multistart settings
If you check the Multistart box on the GRG Nonlinear tab, you tell Solver to, 
in effect, solve the optimization problem by beginning from several different 
starting points. The Population Size box lets you specify the number of start-
ing points. The Random Seed box lets you provide an integer to be used as 
the seed for a random number generator that produces the actual starting 
points. Finally, you can check and uncheck the Require Bounds On Variables 
box to specify that this whole multistart craziness only occurs when you’ve 
had the decency to define both upper and lower limits for the variables.
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Solver typically displays a message or an error message that describes or dis-
cusses the trouble that it’s having with your problem. Quickly, before I wrap 
up this chapter, I briefly identify and comment on the most common mes-
sages and error messages that Solver might display as it finishes or gives up 
on the work that it’s doing.

Solver has found a solution
The Solver has found a solution message tells you that Solver has 
done is job and found a set of variable values that satisfy your constraints. 
You rock man.

Solver has converged to  
the current solution
The Solver has converged to the current solution message tells 
you that Excel has found a solution but isn’t particularly confident in the 
solution. In essence, this message alerts you to the possibility that a better 
solution to your optimization modeling problem might exist. To look for a 
better solution, adjust the Convergence setting in the Solver Options dialog 
box so that Excel works at a higher level of precision. I describe how you do 
this in the earlier sections on the GRG Nonlinear and Evolutionary tabs.

Solver cannot improve the current solution
The Solver cannot improve the current solution message tells 
you that, well, Excel has calculated a rough, pretty darn accurate solution, 
but, again, you might be able to find a better solution. To tell Excel that it 
should look for a better solution, you need to increase the precision setting 
that Solver is using. This means, of course, that Excel will take more time. But 
that extra time might result in it finding a better solution. To adjust the preci-
sion, you again use the Solver Options dialog box.

Stop chosen when maximum  
time limit was reached
The Stop chosen when maximum time limit was reached message 
tells you that Excel ran out of time. You can retry solving the optimization 
modeling problem with a larger Max Time setting. (Read more about this in 
the earlier section, “Setting a limit on Solver.”) Note, however, that if you do 
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see this message, you should save the work that Excel has already performed 
as part of the optimization modeling problem solving. Save the work that 
Excel has already done by clicking the Keep Solver Results button when Excel 
displays this message. Excel will be closer to the final solution the next time 
that it starts looking for the optimal solution.

Solver stopped at user’s request
Er, obvious right? Solver good dog. Solver stopped because master told it to 
stop. Solver get treat.

Stop chosen when maximum  
iteration limit was reached
The Stop chosen when maximum iteration limit was reached 
message tells you that Excel ran out of iterations before it found the  optimal 
solution. You can get around this problem by setting a larger iterations 
value in the Solver Options dialog box. Read the earlier section, “Showing 
iteration results.”

Objective Cell values do not converge
The Objective Cell values do not converge message tells you that 
the objective function doesn’t have an optimal value. In other words, the 
objective function keeps getting bigger (or keeps getting smaller) even though 
the constraint formulas are satisfied. In other words, Excel finds that it keeps 
getting a better objective function value with every iteration, but it doesn’t 
appear any closer to a final objective function value.

If you encounter this error, you’ve probably not correctly defined and 
described your optimization modeling problem. Your objective function 
might not make a lot of sense or might not be congruent with your constraint 
formulas. Or maybe one or more of your constraint formulas — or probably 
several of them — don’t really make sense.

Solver could not find a feasible solution
The Solver could not find a feasible solution message tells you 
that your optimization modeling problem doesn’t have an answer. As a practi-
cal matter, when you see this message, it means that your set of constraints 
excludes any possible answer.
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For example, returning one last time to the one-person business, suppose 
that it takes 3,000 hours to write a book and that only 2,000 hours for work 
are available in a year. If you said that you wanted to write at least one book 
a year, there’s no solution to the objective function. A book requires up to 
3,000 hours of work, but you only have 2,000 hours in which to complete a 
3,000-hour project. That’s impossible, obviously. No optimal value for the 
objective function exists.

Linearity conditions required by  
this LP Solver are not satisfied
The Linearity conditions required by this LP Solver are 
not satisfied message indicates that although you selected the Simplex 
LP solving method, Excel has now figured out that your model isn’t actually 
linear. And it’s mad as heck. So it shows you this message to indicate that it 
can’t solve the problem if it has to assume that your objective function and 
constraint formulas are linear.

If you do see this message, by the way, go ahead and try the GRG Nonlinear 
solving method.

The problem is too large  
for Solver to handle
The Problem is too large for Solver to handle message means 
that you’ve got a problem too large for solver either because you’ve tried to 
model with more than 200 decision variable or more than 100 constraints. To 
work around this problem, you may be able to try minimizing the number of 
variables or constraints so their counts fall below the “hey buddy that’s just 
too large” constraint.

Solver encountered an error value  
in a target or constraint cell
The Solver encountered an error value in a target or 
constraint cell message means that one of your formula results in an 
error value or that you goofed in describing or defining some constraint. To 
work around this problem, you need to fix the bogus formula or the goofy 
constraint.
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There is not enough memory available 
to solve the problem
The There is not enough memory available to solve the 
problem message is self-descriptive. If you see this message, Solver doesn’t 
have enough memory to solve the optimization modeling problem that you’re 
working on. Your only recourse is to attempt to free up memory, perhaps 
by closing any other open programs and any unneeded documents or work-
books. If that doesn’t work, you might also want to add more memory to your 
computer, especially if you’re going to commonly do optimization modeling 
problems. Memory is cheap.

Error in model. Please verify that all  
cells and constraints are valid
The Error in model. Please verify that all cells and 
constraints are valid message means that you’ve got something 
goofy — probably also something fixable — in your optimization problem. 
Check your formulas and your input values. Make sure there’s nothing obvi-
ously wrong. Oh, and one other thing: Make sure you’re not using the word 
“solver” in any of your named variables. That can confuse Solver.
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Descriptive Statistics  
Are Straightforward

The first thing that you ought to know is that some statistical analysis and 
some statistical measures are pretty darn straightforward. Descriptive sta-
tistics, which include things such as the pivot table cross-tabulations (that 
I present in Chapters 3 and 4), as well as some of the statistical functions, 
make sense even to somebody who’s not all that quantitative.

For example, if you sum a set of values, you get a sum. Pretty easy, right? And 
if you find the biggest value or the smallest value in a set of numbers, that’s 
pretty straightforward, too.

I mention this point about descriptive statistics because a lot of times people 
freak out when they hear the word statistics. That’s too bad because many of 
the most useful statistical tools available to you are simple, easy-to-understand 
descriptive statistics.

Averages Aren’t So Simple Sometimes
Here’s a weird thing that you might remember if you ever took a statistics 
class. When someone uses the term average, what he usually refers to is 
the most common average measurement, which is a mean. But you ought to 
know that several other commonly accepted average measurements exist, 
including mode, median, and some special mean measurements such as the 
geometric mean and harmonic mean.

I want to quickly cover some of these . . . not because you need to know all 
this stuff, but because understanding that the term average is imprecise 
makes some of the discussions in this book and much of Excel’s statistical 
functionality more comprehensible.

To make this discussion more concrete, assume that you’re looking at a small 
set of values: 1, 2, 3, 4, and 5. As you might know, or be able to intuitively 
guess, the mean in this small set of values is 3. You can calculate the mean by 
adding together all the numbers in the set (1+2+3+4+5) and then dividing this 
sum (15) by the total number of values in the set (5).

Two other common average measurements are mode and median. I start 
with the discussion of the median measurement first because it’s easy to 
understand using the data set that I introduce in the preceding paragraph. 
The median value is the value that separates the largest values from the 
smallest values. In the data set 1, 2, 3, 4, and 5, the median is 3. The value 3 
separates the largest values (4 and 5) from the smallest values (1 and 2). In 
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A Sample Is a Subset of Values
A sample is a collection of observations from a population. For example, if 
you create a data set that records the daily high temperature in your neigh-
borhood, your little collection of observations is a sample.

In comparison, a sample is not a population. A population includes all 
the possible observations. In the case of collecting your neighborhood’s 
high temperatures, the population includes all the daily high tempera-
tures — since the beginning of the neighborhood’s existence.

Inferential Statistics Are 
Cool but Complicated

As I note earlier in this chapter, some statistics are pretty simple. Finding the 
biggest value in a set of numbers is a statistical measurement. But it’s really 
pretty simple. Those simple descriptive statistical measures are called, clev-
erly, descriptive statistics.

Another more complicated but equally useful branch of statistics is inferen-
tial statistics. Inferential statistics are based on this very useful, intuitively 
obvious idea. If you look at a sample of values from a population and the 
sample is representative and large enough, you can draw conclusions about 
the population based on characteristics of the sample.

For example, for every presidential election in the United States, the major 
television networks (usually contrary to their earlier promises) predict the 
winner after only a relatively small number of votes have been calculated or 
counted. How do they do this? Well, they sample the population. Specifically, 
they stand outside polling places and ask exiting voters how they voted. If 
you ask a large sample of voters whether they voted for the one guy or the 
other guy, you can make an inference about how all the voters voted. And 
then you can predict who has won the election.

Inferential statistics, although very powerful, possess two qualities that I 
need to mention:

 ✓ Accuracy issues: When you make a statistical inference, you can never 
be 100 percent sure that your inference is correct. The possibility always 
exists that your sample isn’t representative or that your sample doesn’t 
return enough precision to estimate the population value.

  This is partly what happened with the 2000 presidential election in the 
United States. Initially, some of the major news networks predicted that 
Al Gore had won based on exit polls. Then based on other exit polls, 
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Now here’s where this gets interesting. Largely because of the size of the 
sample, the pollsters can do some fancy math and infer that there’s sort-of 
a 95% chance (more on this later) that the real percent of people who would 
answer “Obama” in the entire population is between 48% and 54%. Note 
“margin of error” is basically just another way to describe the confidence 
interval.

An important thing to understand about confidence levels is that they’re 
linked with the margin of error. If the pollsters in the example above had 
wanted a range of values with a confidence level of 99%, the margin of error 
they calculated would be larger.

To put it another way, perhaps there’s a 95% chance (sort-of) that the real 
percent of people in the whole population who would answer “Obama” is 
between 48% and 54%, but there’s a 99% chance (again, sort-of) that the real 
percent of people with that answer is between 45% and 57%. The wider your 
range of possible values, the more confidence you have that the real data 
point falls within your range. Conversely, the more confident you want to be 
that the real data point is included in your range, the wider you have to make 
your range.

This is why it’s a bit of a pet peeve of mine that news organizations reporting 
on polls will often report the margin of error for a poll, but not the confidence 
level. Without knowing the confidence level the pollster used to calculate the 
margin of error, the information on margin of error is pretty meaningless.

Another important thing to understand about confidence levels is that the 
bigger you make your sample size, the smaller your margin of error will be 
using the same confidence level. If you sample two people on the sidewalk by 
asking them who they’re going to vote for, and one says “the challenger” and 
one says “the incumbent,” you can’t then assert with much confidence that 
when the whole country votes it will be a perfect 50-50 split. Data from this 
sample would have an enormous margin of error, unless you use an incred-
ibly low confidence level for your calculations.

However, if you go out and randomly sample 5,000 people by asking who 
they’re voting for, then you have some pretty solid ground to stand on when 
making a prediction about who’s going to win the presidential race. Put 
another way, a sample of 5,000 people leads to a much smaller margin of 
error than a sample of 2, assuming you want for both samples the same level 
of confidence for your range.

At this point, I should make a slight correction: When I said that what the 
confidence interval means is that there’s a “95% chance the real number falls 
within this range,” that’s not quite accurate, although it was easier to use 
as an explanation when first describing the basic concept of a confidence 
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interval. What an interval with 95% confidence really means, technically, is 
that if, hypothetically, you were to take different samples from the same pop-
ulation over and over and over again, and then you calculated the confidence 
interval for those samples in the exact same way for each new sample, about 
95% of the time the confidence intervals you calculated from the samples 
would include the real number (because your data from each sample will be 
slightly different each time, and therefore the interval you calculate as well). 
So when I say phrases like “95% chance” or “99% chance,” that’s what I really 
meant. (I need to include this clarification so that my old statistics professors 
don’t start shaking their heads in shame if they read this book.)

And my final point is this: Predicting election results is far from the only 
useful thing you can do with confidence intervals. As just one example, say 
you had some Google Analytics data on two different web ads you’re running 
to promote your small business, and you want to know which ad is more 
effective. You can use the confidence interval formula to figure out how long 
your ads need to run before Google’s collected enough data for you to know 
which ad is really better. (In other words, the formula tells you how big your 
sample size needs to be to overcome the margin of error.)
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But in spite of the hassles of obtaining the data, you will find — I promise — that 
importing good data into Excel is well worth the effort. Traditionally, people 
make decisions by using very standard information sources . . . like the account-
ing system, or some third-party report, or newsletter, or publication. And those 
traditional sources produce traditional insights, which is great. But when you 
can work with a richer, deeper data set of raw information, you often glean 
insights that simply don’t appear in the traditional sources.

Design Information Systems 
to Produce Rich Data

More than 20 years ago now, as a young systems consultant with Arthur 
Andersen (yes, that Arthur Andersen), I designed accounting systems and 
financial information systems for large companies. In those days, we con-
centrated on creating systems that produced the reports that managers and 
decision-makers wanted and that produced forms (such as invoices and 
checks and purchase orders) that businesses required to operate.

Those items are still obviously key things to think about while you design 
and install and manage information systems, such as an accounting system. 
But I think that you also need to recognize that there will probably be 
unplanned, unorthodox, unusual but still very valuable ways in which the 
data that is collected by these management information systems can be ana-
lyzed. And so, if you work with or design or participate in implementing infor-
mation systems, you should realize that raw data from the system can and 
should be passed to data analysis tools like Excel.

A simple example of this will show you what I mean. It applies even to the 
smallest businesses. The QuickBooks accounting system, which I discuss a 
little bit in earlier chapters in this book, is an extremely popular accounting 
tool for small businesses. Hundreds of thousands of small businesses use 
QuickBooks for their accounting, for example. And the one thing that I would 
say about QuickBooks users in general is that they often want to use the 
QuickBooks system simply for accounting. They want to use it as a tool for 
producing things like checks and invoices and for creating documents that 
report on profits or estimate cash flow information.

And that’s good. If you’re a business owner or manager, you definitely want 
that information. But even with a simple system like QuickBooks, businesses 
should collect richer sets of data . . . very detailed information about the 
products or services a firm sells, for example. By doing this, even if you don’t 
want to report on this information within QuickBooks, you create a very rich 
data set that you can later analyze for good effect with Excel.
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average: Typically, the arithmetic mean for a set of values. Excel supplies 
several averaging functions. See also median; mode.

binomial distributions: Used to calculate probabilities in situations in which 
you have a limited number of independent trials, or tests, which can either 
succeed or fail. Success or failure of any one trial is independent of other 
trials.

Boolean expressions: Also known as logical expressions, these expressions 
describe a comparison that you want to make. For example, to compare 
fields with the value 1,000,000, you use a Boolean expression. To construct a 
Boolean expression, you use a comparison operator and then a value used in 
the comparison.

calculated field: Used to insert a new row or column into a pivot table and 
then fill the new row or column with a formula.

calculated item: An amount shown in a pivot table that you create by 
 calculating a formula. Frankly, adding a calculated item usually doesn’t 
make any sense. But, hey, strange things happen all the time, right?

cells: In Excel, the intersections of rows and columns. A cell location is 
described using the column letter and row number. For example, the cell in 
the upper-left corner of the workbook is labeled A1.

chart data labels: Annotate data markers with pivot table information or list 
information.

chart legend: Identifies the data series that you plot in your chart.

chart titles: Text that you use to label the parts of a chart.

chart type: Includes column, bar, line, pie, XY, surface, and so on. In Excel, 
you can create a bunch of different types of charts.

chi-square: Used to compare observed values with expected values,  returning 
the level of significance, or probability (also called a p-value). That p-value lets 
you assess whether differences between the observed and expected values 
represent chance.

chronological order: A sorting option that arranges labels or values in 
 chronological order such as Monday, Tuesday, Wednesday, and so on. 
See also ascending order; descending order.
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comparison operator: A mathematical operator used in a Boolean 
 expression. For example, the > comparison operator makes greater than 
 comparisons. The = operator makes equal to comparisons. The <=  operator 
makes less than or equal to comparisons. Cool, huh? See also Boolean 
expressions.

counting: Used for useful statistical functions for counting cells within a 
worksheet or list. Excel provides four counting functions: COUNT, COUNTA, 
COUNTBLANK, and COUNTIF. Excel also provides two useful functions for 
counting permutations and combinations: PERMUT and COMBIN.

cross-tabulation: An analysis technique that summarizes data in two or more 
ways. For example, if you run a business and summarize sales information 
both by customer and by product, that’s a cross-tabulation because you 
tabulate the information in two ways. See also pivot table.

Custom Calculations: Used to add many semi-standard calculations to a 
pivot table. By using Custom Calculations, for example, you can calculate the 
difference between two pivot table cells, percentages, and percentage differ-
ences. See also pivot table.

Data Analysis: An Excel add-in with which you perform statistical analysis.

data category: Organizes the values in a data series. That sounds complicated; 
however, in many charts, identifying the data category is easy. In any chart 
(including a pivot chart) that shows how some value changes over time, the 
data category is time. See also data series.

data list: Another name for an Excel table.

data series: Oh geez, this is another one of those situations where somebody’s 
taken a ten-cent idea and labeled it with a five-dollar word. Charts show data 
series. And a chart legend names the data series that a chart shows. For exam-
ple, if you want to plot sales of coffee products, those coffee products are your 
data series. See also data category.

data validation: An Excel command with which you describe what information 
can be entered into a cell. The command also enables you to supply messages 
that give data input information and error messages to help users correct 
data entry errors.

database functions: A special set of functions for simple statistical analysis of 
information that you store in Excel tables.
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delimited text file: A type of text file. Delimited text files use special  characters, 
called delimiters, to separate fields of information in the report. For example, 
such files commonly use the Tab character to delimit. See also ASCII text file; 
importing.

descending order: A sorting order that arranges labels in reverse alpha-
betical order and values in largest-value-to-smallest-value order. See also 
 ascending order; chronological order.

descriptive statistics: Describe the values in a set. For example, if you sum a 
set of values, that sum is a descriptive statistic. If you find the largest value 
or the smallest value in a set of numbers, that’s also a descriptive statistic.

exponential smoothing: Calculates the moving average but weights the 
values included in the moving average calculations so that more recent 
values have a bigger effect. See also moving average.

exporting: In the context of databases, moving information to another 
 application. If you tell your accounting system to export a list of vendors that 
Excel can later read, for example, you’re exporting. Many business applica-
tions, by the way, do easily export data to Excel. See also importing.

F distributions: Compare the ratio in variances of samples drawn from 
 different populations and draw a conclusion about whether the variances 
in the underlying populations resemble each other.

field: In a database, stores the same sort of information. In a database that 
stores people’s names and addresses, for example, you’ll probably find a 
Street Address field. In Excel, by the way, each column shows a particular 
sort of information and therefore represents a field.

field settings: Determine what Excel does with a field when it’s  cross-tabulated 
in the pivot table. See also cross-tabulation; pivot table.

formulas: Calculation instructions entered into worksheet cells. Essentially, 
this business about formulas going into workbook cells is the heart of Excel. 
Even if an Excel workbook did nothing else, it would still be an extremely 
valuable tool. In fact, the first spreadsheet programs did little more than 
 calculate cell formulas. See also text labels; value.

function: A pre-built formula that you can use to more simply calculate some 
amount, such as an average or standard deviation.

function arguments: Needed in most functions; also called inputs. All  database 
functions need arguments, which you include inside parentheses. If a  function 
needs more than one argument, you separate arguments by using commas. 
See also database functions.



323 Appendix: Glossary of Data Analysis and Excel Terms 

header row: A top row of field names in your table range selection that 
names the fields.

histogram: A chart that shows a frequency distribution.

importing: In the context of databases, grabbing information from some other 
application. Excel rather easily imports information from popular  databases 
(such as Microsoft Access), other spreadsheets (such as Lotus 1-2-3), and 
from text files. See also exporting.

inferential statistics: Based on a very useful, intuitively obvious idea that if 
you look at a sample of values from a population and if the sample is repre-
sentative and large enough, you can draw conclusions about the population 
based on characteristics of the sample.

kurtosis: A measure of the tails in a distribution of values. See also skewness.

list: Another name for table, a list is, well, a list. This definition sounds circu-
lar, I guess, but if you make a list (sorry) of the things that you want to buy at 
the grocery store, that’s a list. Excel lists, or tables, usually store more infor-
mation than just names of items. Usually, Excel tables also store values. In the 
case of a grocery list, the Excel table might include prices and quantities of 
the items that you’re shopping for.

logarithmic scale: Used in a chart to view rates of change, rather than 
 absolute changes, in your plotted data.

median: The middle value in a set of values. Half the values fall below the 
median, and half the values fall above the median. See also average; mode.

Microsoft Access: See Access.

Microsoft Query: See Query.

mode: The most common value in a set. See also average; median.

moving average: An average that’s calculated by using only a specified set 
of values, such as an average based on just the last three values. See also 
 exponential smoothing.

normal distribution: The infamous bell curve. Also known as a Gaussian 
distribution.

objective function: The formula that you want to optimize when performing 
optimization modeling. In the case of a profit formula, for example, you want 
to maximize a function. But some objective functions should be minimized. 
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For example, if you create an objective function that describes the cost of 
some advertising program or the risk of some investment program, you 
may logically choose to minimize your costs or risks. See also optimization 
modeling.

observation: Suppose that you’re constructing a data set that shows daily 
high temperatures in your neighborhood. When you go out and observe that 
the temperature some fine July afternoon is 87°, that measurement is your 
observation.

operator precedence: Standard rules that determine the order of arithmetic 
operations in a formula. For example, exponential operations are performed first. 
Multiplication and division operations are performed second. Addition and sub-
traction operations are performed third. To override these standard rules, use 
parentheses. See also formulas.

optimization modeling: A problem-solving technique in which you look 
for the optimum value of an objective function while explicitly recognizing 
 constraints. See also objective function.

parameter: An input to a probability distribution function.

phantom data marker: Some extra visual element on a chart that exagger-
ates the chart message or misleads the chart viewer. Usually, phantom data 
markers are embellishments that someone has added (hopefully, not you!) 
that sort of resemble the chart’s real data markers — especially to the eyes of 
casual chart viewers.

pivot chart: A cross-tabulation that appears in a chart. See also cross- 
tabulation.

pivoting and re-pivoting: The thing that gives the pivot table its name. You 
can continue cross-tabulating the data in the pivot table. You can pivot, and 
re-pivot, and re-pivot again. . . .

pivot table: Perhaps the most powerful analytical tool that Excel provides. 
Use the PivotTable command to cross-tabulate data stored in Excel lists. 
See also cross-tabulation.

primary key: In sorting, the field first used to sort records. See also 
 secondary key; sort; and if you’re really interested, tertiary key.

probability distribution: A chart that plots probabilities. See also normal 
distribution; uniform distribution.

probability distribution function: An equation that describes the line of the 
probability distribution. See also probability distribution.
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p-value: The level of significance, or probability.

Query: A program that comes with Excel. Use Query to extract information 
from a database and then place the results into an Excel workbook.

QuickBooks: The world’s most popular small business accounting  program — 
and one of the many business applications that easily, happily, and without 
complaint exports information to Excel. In QuickBooks, for example, you 
simply click a button cleverly labeled Excel.

range: In terms of Excel data analysis, refers to two different items. A range 
can be a reference to a rectangle of cells in a worksheet, or a range can show 
the difference between the largest and smallest values in the data set.

record: A collection of related fields in a table. In Excel, each record goes into 
a separate row.

refreshing pivot data: Updating the information shown in a pivot table 
or pivot chart to reflect changes in the underlying data. You can click the 
Refresh data tool provided by the PivotTable toolbar button to refresh.

regression analysis: Plotting pairs of independent and dependent variables 
in an XY chart and then finding a linear or exponential equation that best 
describes the plotted data.

relational database: Essentially, a collection of tables or lists. See also 
table; list.

relative reference: A cell reference used in a formula that Excel adjusts if you 
copy the formula to a new cell location. See also absolute reference.

scatter plot: An XY chart that visually compares pairs of values. A scatter 
plot is often a good first step when you want to perform regression analysis. 
See also regression analysis.

secondary key: In sorting, the second field used to sort records. The  secondary 
key comes into play only when the primary keys of records have the same 
value. See also primary key; sort.

skewness: A measure of the symmetry of a distribution of values. See also 
kurtosis.

solve order: The order in which calculated item formulas should be solved. 
See also calculated item.

Solver: An Excel add-in with which you perform optimization modeling. 
See also optimization modeling.
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Solver variables: The variables in an optimization modeling problem. See 
optimization modeling.

sort: To arrange list records in some particular order, such as alphabetically 
by last name. Excel includes easy-to-use tools for doing this, by the way.

standard deviation: Describes dispersion about the data set’s mean. You 
can think of a standard deviation as an average deviation from the mean. 
See also average; variance.

table: In relational databases and also in Excel, where information is stored. 
Tables are essentially spreadsheets, or lists, that store database information.

tertiary key: In sorting, the third field used to sort records. The tertiary key 
comes into play only when the primary and secondary keys of records have 
the same value. See also primary key; secondary key; sort.

text file: A file that’s all text. Many programs export text files, by the way, 
because other programs (including Excel) often easily import text files.

text functions: Used to manipulate text strings in ways that enable you 
to easily rearrange and manipulate the data that you import into an Excel 
 workbook. Typically, these babies are extremely useful tools for scrubbing 
or cleaning the data that you want to later analyze.

text labels: Includes letters and numbers that you enter into worksheet cells 
but that you don’t want to use in calculations. For example, your name, a 
budget expense description, and a telephone number are all examples of text 
labels. None of these pieces of information get used in calculations.

time-series chart: Shows how values change over time. A chart that shows 
sales revenues over the last 5 years or profits over the last 12 months, for 
example, is a time-series chart.

Tufte, Edward: The author of a series of wonderful books about visually 
analyzing and visually presenting information. I recommend that you read at 
least one of Tufte’s books.

t-value: Sort of like a poor-man’s z-value. When you’re working with small 
samples — fewer than 30 or 40 items — you can use what’s called a student 
t-value to calculate probabilities rather than the usual z-value, which is what 
you work with in the case of normal distributions. Not coincidentally, Excel 
provides three T distribution functions. See also z-value.

uniform distribution: Having the same probability of occurrence in 
every event. One common probability distribution function is a uniform 
distribution.
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value: Some bit of data that you enter into a workbook cell and may want to 
later use in a calculation. For example, the actual amount that you budget for 
some expense would always be a number or value. See also formulas; text 
labels; workbook.

variance: Describes dispersion about the data set’s mean. The variance is the 
square of the standard deviation. Conversely, the standard deviation is the 
square root of the variance. See also average; standard deviation.

Web query: Grabbing data from a table that’s stored in a web page. Excel 
 provides a very slick tool for doing this, by the way.

workbook: An Excel spreadsheet document or file. A spreadsheet comprises 
numbered rows and lettered columns. See also cells.

x-values: The independent values in a regression analysis.

y-values: The dependent values in a regression analysis.

z-value: In statistics, describes the distance between a value and the mean in 
terms of standard deviations. (How often does one get to include a legitimate 
Z entry in a glossary! Not often, but here I do.) See also average; standard 
deviation.
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CRITBINOM function, 210
DAVERAGE function, 163–164
DCOUNT function, 166–167
DCOUNTA function, 166–167
defined, 322
DEVSQ function, 196
DGET function, 168
DMAX function, 169
DMIN function, 169
DPRODUCT function, 170
DSTDEV function, 171
DSTDEVP function, 171
DSUM function, 173
DVAR function, 174
DVARP function, 174
EXACT function, 66
EXPON.DIST function, 220
F.DIST function, 205
F.DIST.RT function, 206
FIND function, 67
F.INV function, 206
F.INV.RT function, 207
FISHER function, 219
FISHERINV function, 219
FIXED function, 67
FORECAST function, 215
FREQUENCY function, 189
F.TEST function, 207
GAMMA.DIST function, 221
GAMMAINV function, 222
GAMMALN function, 222
GEOMEAN function, 184
GETPIVOTDATA function, 126
GROWTH function, 217
HARMEAN function, 184
HYPGEOM.DIST function, 211
INTERCEPT function, 216
KURT function, 200
LARGE function, 186
LEFT function, 68
LEN function, 68
LINEST function, 216
LOGEST function, 217
LOGINV function, 222–223
LOGNORMDIST function, 222
LOWER function, 68–69

MAX function, 185
MAXA function, 185
MEDIAN function, 183
MID function, 69
MIN function, 185
MINA function, 186
MODE function, 184
NEGBINOM.DIST function, 210
NORM.DIST function, 197
NORM.INV function, 198
NORM.S.DIST function, 198
NORM.S.INV function, 199
overview, 158
PEARSON function, 218
PERCENTILE function, 189
PERCENTRANK function, 188
PERMUT function, 180
POISSON function, 223
PROB function, 190–191
PROPER function, 69
RANK function, 187
REPLACE function, 70
REPT function, 70
RIGHT function, 70–71
RSQ function, 218
SEARCH function, 71
SKEW function, 201
SKEW.P function, 201
SLOPE function, 216
SMALL function, 186–187
STANDARDIZE function, 199
STDEV function, 193
STDEVA function, 193–194
STDEVP function, 194
STDEVPA function, 194
STEYX function, 217
SUBSTITUTE function, 71–72
supplying, 161
T function, 72
T.DIST function, 202–203
T.DIST.2T function, 203
T.DIST.RT function, 203
TEXT function, 72–73
T.INV function, 204
T.INV.2T function, 204
TREND function, 217
TRIM function, 73

arguments (continued)
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TRIMMEAN function, 183
T.TEST function, 204–205
UPPER function, 73
VALUE function, 73–74
VAR function, 195
VARA function, 195
VARP function, 195–196
VARPA function, 196
WEIBULL function, 223–224
ZTEST function, 224

arithmetic operators, 319
array argument
CORREL function, 218
COVARIANCE.P function, 196
COVARIANCE.S function, 196
F.TEST function, 207
LARGE function, 186
PEARSON function, 218
PERCENTILE function, 189
PERCENTRANK function, 188
SMALL function, 186–187
TRIMMEAN function, 183
T.TEST function, 204–205
ZTEST function, 224

array formulas, 191
ascending order, 19, 319
ASCII text files

defined, 319
headers, 38
importing, 37–41
opening, 37–38
previewing, 39

AutoFill feature, 15
AutoFilter feature

customizing, 23–25
defined, 319
process for using, 21–22
turning off filters, 23
undoing filters, 23

AutoFit Column Width command, 58
AVEDEV function, 181–182
AVERAGE function, 158, 182
AVERAGEA function, 182
averages

arithmetic mean, 158, 182
calculating for selected range, 16–17

defined, 320
moving, 235–237, 323
overview, 290–291
value field setting, 97
for values in lists, 163–165

Axes command, 149
Axis Titles command, 143–144

• B •
B argument
BETA.DIST function, 219
BETA.INV function, 220

BAHTEXT function, 65
bar charts, 308
bell curves. See normal distributions
beta argument
BETA.DIST function, 219–220
BETA.INV function, 220
GAMMA.DIST function, 221
GAMMAINV function, 222
WEIBULL function, 223–224

beta probability
cumulative beta probability density, 

219–220
inverse cumulative beta probability 

density, 220
BETA.DIST function, 219–220
BETA.INV function, 220
BINOM.DIST function, 208
BINOM.DIST.RANGE  

function, 209
binomial distributions

binomial probability distribution,  
208–209

binomial probability of trial result, 209
cumulative, 210
defined, 320
hypergeometric distribution, 211
negative, 210
overview, 207

BINOM.INV function, 208–209
bins_array argument, FREQUENCY 

function, 189
Boolean expressions, 26–27, 320
bubble charts, 309
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• C •
calculated fields

defined, 320
inserting, 115–117
removing, 120
reviewing and changing solve order, 

122–123
reviewing formulas, 121–122

Calculated Item Solve Order dialog box, 
122–123

calculated items
defined, 320
inserting, 117–119
removing, 120–121
reviewing and changing solve order, 

122–123
reviewing formulas, 121–122

cells
aligning contents, 61
borders, 61
copying data, 62
counting by matching criteria, 179–180
counting empty, 179
counting with values, 178–179
defined, 320
formatting contents, 61
moving data, 62
replacing data, 62–63
showing details of, 96–97

Change Chart Type dialog box, 141–142
CHAR function, 65
chart data labels, 145–147, 320
chart legends, 131, 145, 320
Chart Options dialog box, 252
Chart Title command, 143–144
chart titles, 143–144, 309–310, 320
charts. See also pivot charts

3-D, 154, 312–314, 319
data comparisons made with, 307–308
experimentation with, 317
logarithmic scaling, 315–317
phantom data markers, 314–315
titles, 309–310
types of, 308–309, 320
usefulness of, 305

Charts toolbar, 139
CHISQ.DIST function, 213
CHISQ.DIST.RT function, 212–213
CHISQ.INV function, 214
CHISQ.INV.RT function, 213–214
CHISQ.TEST function, 214–215
chi-square distributions

chi-square test, 214–215
defined, 320
inverse of left-tailed probability of, 214
inverse of right-tailed probability of, 

213–214
left-tailed probability of, 213
overview, 211
right-tailed probability of, 212–213

Choose Data Source dialog box, 50
chronological order, 123, 320
CLEAN function, 65
cleaning data

with Data Validation command, 74–77
editing imported workbooks, 57–63
with text functions, 63–74

Clear All command, 61
Clear Filter command, 23
CODE function, 65
column charts, 308
Column Width command, 60
Column Width dialog box, 60
columns

banded, 105
defined, 11
deleting unnecessary, 58
grand total, 100, 105
resizing, 58–60, 100
selecting data for pivot tables, 85–86

COMBIN function, 180–181
combinations, counting, 180–181
comma-delimited files, 36
comparison operators, 27, 180, 321
CONCATENATE function, 65–66
cone charts, 308
confidence intervals
FISHER function, 219
overview, 297–299
for population mean, 200–201
z-test calculations, 249
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Confidence Level(X ) Percentage statistical 
measure, 230

CONFIDENCE.NORM function, 200
CONFIDENCE.T function, 200–201
const argument
GROWTH function, 217
LINEST function, 216
LOGEST function, 217
TREND function, 217

Copy command, 62, 74
CORREL function, 218
correlation

convert Pearson’s r-squared  
value to z, 219

convert z to Pearson’s r-squared  
value, 219

correlation coefficient, 218
correlation comparison, 308–309
Correlation tool, 257–258
Pearson correlation coefficient, 218
r-squared value for Pearson correlation 

coefficient, 218
Correlation dialog box, 257–258
COUNT function, 178
Count Numerical function, 17–18
COUNTA function, 179
COUNTBLANK function, 179
COUNTIF function, 179–180
counting

cells by matching criteria, 179–180
cells with values, 178–179
combinations, 180–181
defined, 321
empty cells, 179
permutations, 180
in selected range, 16–18
statistical measure, 230
value field setting, 97

Covariance dialog box, 258–259
Covariance tool, 258–259
COVARIANCE.P function, 196
COVARIANCE.S function, 196
Create Disk File dialog box, QuickBooks, 36
Create Names from Selection dialog box, 

266–267
Create PivotChart dialog box, 129–131
Create PivotTable dialog box, 83–84

Create Table dialog box, 13–14
CRITBINOM function, 210
criteria argument
COUNTIF function, 179–180
DAVERAGE function, 163–164
DCOUNT function, 166
DCOUNTA function, 166
DGET function, 168
DMAX function, 169
DMIN function, 169
DPRODUCT function, 170
DSTDEV function, 171
DSTDEVP function, 171
DSUM function, 173
DVAR function, 174
DVARP function, 174

cross-tabulations. See also pivot charts; 
pivot tables

defined, 81, 321
example of, 81–82
usefulness of, 305

cumulative argument
BETA.DIST function, 219–220
BINOM.DIST function, 208
CHISQ.DIST function, 213
EXPON.DIST function, 220
F.DIST function, 205
F.DIST.RT function, 206
GAMMA.DIST function, 221
HYPGEOM.DIST function, 211
NORM.DIST function, 197
POISSON function, 223
T.DIST function, 202–203
WEIBULL function, 223–224

Custom AutoFilter dialog box, 23–24, 26
Custom Calculations feature

adding second standard calculation  
for, 112

customizing standard calculation,  
113–115

defined, 111, 321
naming, 114
options for, 112

Custom Sort command, 19
Custom Sort dialog box, 19–20
Cut command, 62
cylinder charts, 308
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• D •
Data Analysis add-in (Analysis ToolPak). 

See also descriptive statistics; 
inferential statistics

defined, 321
installing, 226, 245

Data Analysis dialog box, 227
data category, 132, 321
Data Field Settings dialog box, 97
Data Labels command, 145–146
data lists, defined, 321
data series, 131, 321
Data Table command, 147
Data Validation command

defined, 74, 321
defining criteria, 75
error messages, 77
input messages, 76
process for, 74–77
scope of validation, 75

Data Validation dialog box,  
74–77

data_array argument, FREQUENCY 
function, 189

data_field argument, GETPIVOTDATA 
function, 126

database argument
DAVERAGE function, 163
DCOUNT function, 166
DCOUNTA function, 166
DGET function, 168
DMAX function, 169
DMIN function, 169
DPRODUCT function, 170
DSTDEV function, 171
DSTDEVP function, 171
DSUM function, 173
DVAR function, 174
DVARP function, 174

database functions
DAVERAGE, 163–165
DCOUNT, 166–167
DCOUNTA, 166–167
defined, 321
DGET, 168–169
DMAX, 169–170

DMIN, 169–170
DPRODUCT, 170–171
DSTDEV, 171–173
DSTDEVP, 171–173
DSUM, 173–174
DVAR, 174–175
DVARP, 174–175
entering by category, 163
entering manually, 158
entering with Function command,  

159–163
general discussion, 157
syntax rules, 158

DAVERAGE function, 163–165
DCOUNT function, 166–167
DCOUNTA function, 166–167
decimals argument, FIXED function, 67
deg_freedom argument
CHISQ.DIST function, 213
CHISQ.DIST.RT function, 212
CHISQ.INV function, 214
CHISQ.INV.RT function, 213
F.DIST function, 205
F.DIST.RT function, 206
F.INV function, 206
F.INV.RT function, 207
T.DIST function, 202
T.DIST.2T function, 203
T.DIST.RT function, 203
T.INV function, 204
T.INV.2T function, 204

Delete command, 58
delimited text files

defined, 36, 322
headers, 42
importing, 41–44
opening, 41–42
previewing, 43–44

descending order, 19, 322
descriptive statistics

defined, 225, 322
Descriptive Statistics tool, 226–230
Exponential Smoothing tool, 237–239
Histogram tool, 230–232
Moving Averages tool, 235–237
Random Number Generation tool,  

239–241
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Rank and Percentile tool, 233–234
Sampling tool, 241–244
straightforward nature of, 290
usefulness of, 304

Descriptive Statistics dialog box, 227–228
Descriptive Statistics tool

measures calculated by, 229–230
overview, 226
process for using, 227–229

DEVSQ function, 196
DGET function, 168–169
Difference From custom calculation, 112
DMAX function, 169–170
DMIN function, 169–170
doughnut charts, 308
DPRODUCT function, 170–171
Drucker, Peter, 304
DSTDEV function, 171–173
DSTDEVP function, 171–173
DSUM function, 173–174
DVAR function, 174–175
DVARP function, 174–175

• E •
Enable Selection command, 96
Entire PivotTable subcommand, Select 

command, 123
Entire Selection subcommand, Select 

command, 96
Entire Table subcommand, Select 

command, 96
Error in model. Please 

verify that all cells and 
constraints are valid message, 
Solver add-in, 286

EXACT function, 66
Excel 2007/Excel 2010

AutoFilter command, 21
Axes command, 149
Axis Titles command, 143
Calculated Item Solve Order  

dialog box, 122
Chart Title command, 143
Data Labels command, 146
Excel Options dialog box, 226, 245

Format Chart Title dialog box, 144
Format Walls command, 154
Gridlines command, 150
hiding/displaying PivotTable  

Field List, 91
Insert Calculated Field dialog box,  

116, 120
Insert Calculated Item dialog box,  

118, 120
Insert Function dialog box, 65
Legend command, 145
List Formulas command, 122
More Data Label Options command, 146
pivot chart customization, 141
pivot chart layouts, 142
PivotChart command, 129
PivotChart Wizard, 129
resizing columns, 60
resizing rows, 60
retrieving all values from pivot  

tables, 123
sorting records, 19
trendlines, 253

Excel Options dialog box, 226, 245
expected_range argument, CHISQ.TEST 

function, 214
EXPON.DIST function, 220–221
exponential probability, 220–221
exponential smoothing

defined, 322
overview, 237
process for using, 237–239

Exponential Smoothing dialog box,  
237–239

Export command, Microsoft Access, 34
Export Report dialog box, QuickBooks, 33
exporting data from databases

defined, 322
to delimited text files, 36
direct exporting from Microsoft Access, 

33–34
direct exporting from QuickBooks,  

32–34
general discussion, 12
overview, 12
to text files, 34–36
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• F •
F.DIST function, 205
f-distributions

defined, 322
left-tailed f-value given  

probability of, 206
left-tailed probability of, 205
overview, 205
probability data set variances not 

different, 207
right-tailed f-value given  

probability of, 207
right-tailed probability of, 206

F.DIST.RT function, 206
field argument
DAVERAGE function, 163
DCOUNT function, 166–167
DCOUNTA function, 166–167
DGET function, 168
DMAX function, 169
DMIN function, 169
DPRODUCT function, 170
DSTDEV function, 171
DSTDEVP function, 171
DSUM function, 173
DVAR function, 174
DVARP function, 174
GETPIVOTDATA function, 126

field settings, 97–98, 108–109,  
113–114, 322

fields, defined, 11, 322
Fill command, 15–16
Fill Handle, 15–16
Filter command, 21, 23, 26
filtering data

advanced filtering, 26–29
AutoFilter feature, 21–25
filtering filtered tables, 25–26
in pivot charts, 134–136
in pivot tables, 89–90, 100
querying external databases, 53

Find & Select command, 62
Find and Replace dialog box, 62–63
FIND function, 67

find_text argument
FIND function, 67
SEARCH function, 71

F.INV function, 206
F.INV.RT function, 207
FISHER function, 219
FISHERINV function, 219
FIXED function, 67
flat-file databases, 11
FORECAST function, 215
Format Axis pane, 149
Format Cells dialog box, 61, 97–98,  

103–104
Format Chart Area command, 152
Format Chart Area pane, 152–153, 154
Format Chart Title pane, 143–144
Format Data Labels pane, 146–147
Format Data Table pane, 148
Format Legend pane, 145
Format Major Gridlines pane, 150
Format Plot Area command, 152
Format Plot Area pane, 152–153
Format Trendline dialog box, 253
Format Walls command, 154
Format Walls pane, 154
format_text argument,  

TEXT function, 72–73
formulas

array, 191
defined, 322
reviewing, 121–122

Fourier Analysis dialog box, 262
Fourier Analysis tool, 262
frequency distributions, 230–233
FREQUENCY function, 189–190, 233
f-Test Analysis tool, 261
F.TEST function, 207
f-Test Two-Sample for Variances dialog 

box, 261
Function Arguments dialog box, 125, 

161–163
Function command, 159–163
Function Wizard, 159
functions, 322. See also database functions; 

statistics functions; text functions
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• G •
gamma distribution

natural logarithm of, 222
probability, 221
X for given probability, 222

GAMMA.DIST function, 221
GAMMAINV function, 222
GAMMALN function, 222
Gaussian distributions. See normal 

distributions
geographic comparison, 308–309
GEOMEAN function, 184
Get External Data from Access command, 

45, 48
Get External Data from Text  

command, 37, 45
Get External Data from Web command, 45
GETPIVOTDATA function

arguments, 126
retrieving single values from  

pivot tables, 125
Gridlines command, 150
GROWTH function, 217

• H •
HARMEAN function, 184
headers

creating, 13–14
importing delimited text files, 42
importing text files, 38
pivot tables, 105

help resources
Help button, 100
Help files for functions, 159, 162

heteroscedastic tests, 205
Histogram dialog box, 231–232
histograms

defined, 323
overview, 230
process for using, 230–232

homoscedastic tests, 205
HYPGEOM.DIST function, 211

• I •
Import Data dialog box, 46–49, 55
Import Text File dialog box, 37, 41
importing data

defined, 323
editing imported workbooks, 57–63
exporting data from databases, 12,  

32–36
external database queries, 49–55
importing database tables, 47–49
importing text files, 37–44
overview, 301–302
for pivot tables, 84
rawness of imported data, 55
web queries, 45–47

Index custom calculation, 112
inferential statistics

accuracy issues, 293–294
ANOVA tools, 260–261
complex nature of, 293–294, 305
Correlation tool, 257–258
Covariance tool, 258–259
defined, 245, 323
Fourier Analysis tool, 262
f-Test Analysis tool, 261
learning curve, 294
overview, 293
Regression tool, 254–256
Scatter Plot tool, 251–254
t-Test tool, 246–248
z-Test tool, 249–250

information system design, 302–303
Insert Calculated Field dialog box,  

116–117, 120
Insert Calculated Item dialog box, 118, 

120–121
Insert Function dialog box, 65,  

159–160, 163
instances argument, SUBSTITUTE 

function, 71–72
INTERCEPT function, 216
item argument, GETPIVOTDATA  

function, 126
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• K •
k argument
LARGE function, 186
PERCENTILE function, 189
SMALL function, 186–187

known_x’s argument
FORECAST function, 215
GROWTH function, 217
INTERCEPT function, 216
LINEST function, 216
LOGEST function, 217
RSQ function, 218
SLOPE function, 216
STEYX function, 217
TREND function, 217

known_y’s argument
FORECAST function, 215
GROWTH function, 217
INTERCEPT function, 216
LINEST function, 216
LOGEST function, 217
RSQ function, 218
SLOPE function, 216
STEYX function, 217
TREND function, 217

KURT function, 201
kurtosis

defined, 297, 323
KURT function, 201
statistical measure, 229

• L •
Labels and Values subcommand, Select 

command, 96
Labels subcommand, Select command, 96
lambda argument, EXPON.DIST  

function, 220
LARGE function, 186
Largest(X ) statistical measure, 230
LEFT function, 68
Legend command, 145
LEN function, 68
Limits Report, 276
line charts, 308

Linearity conditions required 
by this LP Solver are not 
satisfied message, Solver  
add-in, 285

LINEST function, 216
List Formulas command, 121–122
lists, 323. See also tables
Load/Save Model dialog box, 282
logarithmic scaling, 315–317, 323
LOGEST function, 217
LOGINV function, 222–223
lognormal distribution

probability of, 222–223
value associated with probability, 222

LOGNORMDIST function, 222
LOWER function, 68–69
lower_limit argument, PROB function, 

190–191

• M •
MAX function, 185
MAXA function, 185
Maximum statistical measure, 17–18,  

97, 229
mean argument
LOGINV function, 222–223
LOGNORMDIST function, 222
NORM.DIST function, 197
NORM.INV function, 198
POISSON function, 223
STANDARDIZE function, 199

means
geometric, 184
harmonic, 184
overview, 290
statistical measure, 229
trimming to, 183

MEDIAN function, 183–184
median value, 229, 290–291, 323
Microsoft Access

defined, 319
exporting data from, 33–34
importing database tables from, 48–49
querying databases, 50–55
relational databases, 11
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Microsoft Query, 50–55, 325
MID function, 69
MIN function, 185
MINA function, 186
Minimum statistical measure,  

17–18, 97, 229
mode, 229, 291, 323
MODE function, 184
More Axis Options command, 149
More Data Label Options command,  

146–147
Move Chart dialog box, 150–151
Move Chart Location command, 150
Move command, 94
moving average

defined, 323
overview, 235
process for using, 235–237

Moving Average dialog box, 235–236

• N •
NEGBINOM.DIST function, 210
New command, 45
New Web Query dialog box, 45–46
new_text argument
REPLACE function, 70
SUBSTITUTE function, 71–72

new_x’s argument
GROWTH function, 217
TREND function, 217

no_commas argument, FIXED function, 67
normal distributions

confidence interval for population mean, 
200–201

defined, 295–296, 323
kurtosis, 201
overview, 197
probability falls at or below given value, 

197–198
probability variable within z-standard 

deviations, 198–199
skewness of distributions, 201–202
specified probability, 198
z-value equivalent to probability, 199
z-value for specified value, 199–200

NORM.DIST function, 197–198
NORM.INV function, 198
NORM.S.DIST function, 198–199
NORM.S.INV function, 199
#NUM error message, 169
num_chars argument
LEFT function, 68
MID function, 69
REPLACE function, 70
RIGHT function, 70–71

number argument
AVEDEV function, 181
AVERAGE function, 182
AVERAGEA function, 182
COMBIN function, 180
DEVSQ function, 196
FIXED function, 67
GEOMEAN function, 184
HARMEAN function, 184
KURT function, 200
MAX function, 185
MAXA function, 185
MEDIAN function, 183
MIN function, 185
MINA function, 186
MODE function, 184
PERMUT function, 180
RANK function, 187
SKEW function, 201
SKEW.P function, 201
STDEV function, 193
STDEVA function, 193–194
STDEVP function, 194
STDEVPA function, 194
VAR function, 195
VARA function, 195
VARP function, 195–196
VARPA function, 196

Number command, 61
number_pop argument, HYPGEOM.DIST 

function, 211
number_chosen argument
COMBIN function, 180
PERMUT function, 180

number_f argument, NEGBINOM.DIST 
function, 210



340 Excel Data Analysis For Dummies, 2nd Edition 

number_s argument
BINOM.DIST function, 208
BINOM.DIST.RANGE function, 209
NEGBINOM.DIST function, 210

number_sample argument, HYPGEOM.
DIST function, 211

number_times argument, REPT  
function, 70

• O •
Objective Cell values do not 

converge message, Solver  
add-in, 284

objective function, 265, 267, 323–324
observations, 292, 324
OLAP cubes

placing query result data in, 54
querying, 51

old_text argument
REPLACE function, 70
SUBSTITUTE function, 71–72

online resources
Cheat Sheet (companion to book), 5
Edward R. Tufte, 317
example workbooks (companion to 

book), 5
extra articles (companion to book), 5
updates to book, 5

Open command, 37, 41, 45
Open dialog box, 37–38, 41–42
Open Microsoft Excel File dialog box, 

QuickBooks, 32
operator precedence, 324
optimization modeling

constraints, 264–265
defined, 324
error messages, 282–286
example of, 264
general discussion, 263
objective function, 265
options for, 277–282
reports, 273–277
setting up worksheets for, 265–268
solving problems, 268–272

order argument, RANK function, 187

• P •
parameters, 296–297, 324
part-to-whole comparison, 308
Paste command, 62
Paste Special command, 124
Paste Special dialog box, 124
Paste Values command, 74
pathnames, defined, 36
PEARSON function, 218
percent argument, TRIMMEAN  

function, 183
% Difference From custom calculation, 112
% of Column custom calculation, 112
% of custom calculation, 112
% of Row custom calculation, 112
% of Total custom calculation, 112
PERCENTILE function, 189
PERCENTRANK function, 188
PERMUT function, 180
permutations, counting, 180
phantom data markers, 314–315, 324
pie charts

3-D, 313–314, 319
uses for, 308
weaknesses of, 310

pivot charts
3-D, 154
changing location, 150–151
creating, 129–133
creating table to cross-tabulate, 128
creating using commands, 139–140
cross-tabulating multiple items,  

136–137
customizing, 141–150
defined, 127, 324
filtering data, 134–136
formatting chart area, 152–153
formatting plot area, 152
grouping data, 138–139
pivoting data in, 134
placement of report, 130
refreshing data, 137
removing items from, 136
selecting data category for, 132
selecting data item for, 132–133
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selecting data series for, 130–131
for small data sets, 310–311
when to use, 127–128

pivot tables
adding second standard calculation, 

108–111
calculated fields, 115–117, 120–123
calculated items, 117–123
creating, 83–87
creating table to cross-tabulate, 82
cross-tabulating multiple items, 88–90
custom calculations, 111–115
customizing, 100–103
defined, 324
filtering data, 89–90
formatting data, 103–105
grouping data, 94–95
hiding/displaying PivotTable Field List, 

90–91
pivoting data in, 88
refreshing data, 91–92
removing items from, 90
retrieving data from, 123–125
selecting data for, 84
selecting data for columns, 85–86
selecting data for cross-tabulation, 86–87
selecting data for rows, 85–86
selecting items, 96
showing cell details, 96–97
sorting data, 92–94
usefulness of, 81–82, 305
value field settings, 97–99

pivot_table argument, GETPIVOTDATA 
function, 126

PivotChart Wizard, 129–133
pivoting/re-pivoting data, 88, 134, 324
PivotTable command. See pivot tables
PivotTable Options dialog box

Alt Text tab, 103
Data tab, 101–103
Display tab, 100–101
Layout & Format tab, 100
overview, 99–100
Printing tab, 101–102
Totals & Filters tab, 100–101

PivotTable Wizard, 83–87

PMT function, 158–159
Poisson distribution, 223
POISSON function, 223
population statistics

confidence interval for population mean, 
200–201

covariance of populations, 196
overview, 193
probability two samples from same 

population, 204–205
standard deviation of populations, 194
variance of populations, 195–196

population_s argument, HYPGEOM.DIST 
function, 211

Primary Horizontal command, 149
primary key, 20, 324
Primary Vertical command, 149
Print Reports dialog box, QuickBooks, 

35–36
printing to text files, 35–36
PROB function, 190–192
prob_range argument, PROB function, 

190–191
probability argument
BETA.INV function, 220
CHISQ.INV function, 214
CHISQ.INV.RT function, 213
F.INV function, 206
F.INV.RT function, 207
GAMMAINV function, 222
LOGINV function, 222–223
NORM.INV function, 198
NORM.S.INV function, 199
T.INV function, 204
T.INV.2T function, 204

probability distribution, 324
probability distribution functions, 294, 324
probability_s argument
BINOM.DIST function, 208
BINOM.DIST.RANGE function, 209
BINOM.INV function, 208–209
CRITBINOM function, 210
NEGBINOM.DIST function, 210

Problem is too large for  
Solver to handle message,  
Solver add-in, 285
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PROPER function, 69
p-values, 215, 325
pyramid charts, 308

• Q •
Query Wizard dialog boxes, 51–54
querying

external databases, 49–55
web pages, 45–47, 303, 327

QuickBooks
defined, 325
editing imported workbooks, 57–58
exporting data from, 32–36

• R •
r argument, FISHER function, 219
Random Number Generation dialog box, 

240–241
Random Number Generation tool

overview, 239–240
process for using, 240–241

range argument, COUNTIF function, 
179–180

ranges, 229, 325
Rank and Percentile dialog box, 233–234
Rank and Percentile tool, 233–234
RANK function, 187–188
ranking

array values, 187–188
percentile, 188

records
adding, 13
defined, 11, 325
describing, 14

ref argument, RANK function, 187
Refresh command, 91, 137
Refresh Data command, 91, 137
refreshing pivot data

defined, 325
Refresh command, 91
Refresh Data command, 91
when opening files, 92

regression analysis
defined, 325
exponential growth, 217

exponential regression, 217
forecast dependent variables using best-

fit line, 215
m and b values for line, 216
overview, 215
scatter plots, 251–254
slope of regression line, 216
standard error, 217
values along trendlines, 217
y-axis intercept of line, 216

Regression dialog box, 254–256
Regression tool, 254–256
rejecting the null hypothesis, 215
relational databases, 11, 325
relative references, 325
REPLACE function, 70
REPT function, 70
RIGHT function, 70–71
Row Height command, 60
Row Height dialog box, 60
rows

banded, 105
defined, 11
deleting unnecessary, 58
grand total, 100, 105
header, 323
indenting labels, 100
resizing, 60
selecting data for pivot tables, 85–86

RSQ function, 218
Running Total In custom calculation, 112

• S •
Sample Variance statistical measure, 229
sample_s argument, HYPGEOM.DIST 

function, 211
samples

covariance of, 196
overview, 292
probability two from same population, 

204–205
standard deviations of, 193–194
variances of, 194–195

Sampling dialog box, 242–243
sampling error, 213–215
Sampling tool, 241–244
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scatter plots
defined, 325
overview, 251
process for using, 251–254
uses for, 309

SEARCH function, 71
secondary key, 20, 325
Select Data Source dialog box, 48
Select Database dialog box, 51
Select Table dialog box, 48
Send Report to Excel dialog box, 

QuickBooks, 32
Sensitivity Report, 275–276
Show Data Table command, 147
Show Data Table with Legend Keys 

command, 147
Show Details command, 96, 102
sigma argument, ZTEST function, 224
significance argument, PERCENTRANK 

function, 188
size argument
CONFIDENCE.NORM function, 199
CONFIDENCE.T function, 199–200

SKEW function, 201–202
skewness, 201–202, 229, 297, 325
SKEW.P function, 201–202
SLOPE function, 216
SMALL function, 186–187
Smallest(X ) statistical measure, 230
solve order

defined, 325
reviewing and changing, 122–123

Solver add-in. See also optimization 
modeling

constraints, 264–265
defined, 325
error messages, 282–286
example of, 264
general discussion, 263
installing, 268–269
objective function, 265
options for, 277–282
reports, 273–277
setting up worksheets for, 265–268
solving problems, 268–272

Solver cannot improve the 
current solution message, Solver 
add-in, 283

Solver could not find a feasible 
solution message, Solver add-in, 
284–285

Solver encountered an error value 
in a target or constraint 
cell message, Solver add-in, 285

Solver has converged to the 
current solution message, Solver 
add-in, 283

Solver has found a solution 
message, Solver add-in, 283

Solver Options dialog box
All Methods tab, 278–279
Evolutionary tab, 281–282
GRG Nonlinear tab, 279–280
overview, 277

Solver Parameters dialog box, 268–272
Solver stopped at user’s request 

message, Solver add-in, 284
solver variables

bounds on, 282
defined, 326
identifying, 266–267, 270
negative value, 271–272

Sort A to Z command, 18–19, 22
Sort buttons, 18
Sort by Value dialog box, 93
Sort dialog box, 19–20
Sort Largest to Smallest command, 92
Sort Options dialog box, 20
Sort Smallest to Largest command, 92
Sort Z to A command, 18–19, 22
sorting data

defined, 326
in pivot tables, 92–94, 100
querying external databases, 53–54
using Custom Sort dialog box, 19–20
using Sort buttons, 18

Standard Deviation statistical  
measure, 229

standard deviations
defined, 326
dispersion, 291–292
overview, 192
of populations, 194
of samples, 193–194
sum of squared deviations, 196

Standard Error statistical measure, 229
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standard_dev argument
CONFIDENCE.NORM function, 199
CONFIDENCE.T function, 199–200
LOGINV function, 222–223
LOGNORMDIST function, 222
NORM.DIST function, 197
NORM.INV function, 198
STANDARDIZE function, 199

STANDARDIZE function, 199–200
start_num argument
FIND function, 67
MID function, 69
REPLACE function, 70
SEARCH function, 71

statistical analysis, 16–18
statistics functions

beta probability, 219–220
binomial distributions, 208–211
chi-square distributions, 212–215
correlation, 218–219
counting, 178–181
exponential probability, 220–221
f-distributions, 205–207
gamma distribution, 221–222
lognormal distribution, 222–223
means, modes, and medians, 181–184
normal distributions, 197–202
Poisson distribution, 223
regression analysis, 215–217
standard deviations, 193–194, 196
t-distributions, 202–205
values, ranks, and percentiles, 185–192
variances, 194–196
Weibull distribution, 223–224
z-test, 224

stats argument
LINEST function, 216
LOGEST function, 217

status bar
customizing displayed information, 17–18
statistical information in, 16–17

STDEV function, 193
STDEVA function, 193–194
STDEVP function, 194
STDEVPA function, 162, 194

STEYX function, 217
Stop chosen when maximum 

iteration limit was reached 
message, Solver add-in, 284

Stop chosen when maximum time 
limit was reached message, Solver 
add-in, 283–284

SUBSTITUTE function, 71–72
Sum function, 16–18
SUM function, 158
Sum statistical measure, 229
sums, 303–304
surface charts, 309

• T •
T function, 72
tab-delimited files, 36
Table command, 12–13
tables. See also pivot tables

components of, 11
creating, 12–16
defined, 9–10, 326
filtering data, 21–29
sorting data, 18–20
statistical analysis, 16–18

tails argument, T.TEST function,  
204–205

T.DIST function, 202–203
T.DIST.2T function, 203
t-distributions

defined, 294, 326
left-tail student t-distribution, 202–203
left-tailed inverse of student 

t-distribution, 204
normal distributions, 295–296
overview, 202
probability two samples from same 

population, 204–205
right-tail student t-distribution, 203
two-tail student t-distribution, 203
two-tailed inverse of student 

t-distribution, 204
uniform distributions, 294–295

T.DIST.RT function, 203
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tertiary key, 326
text argument
CLEAN function, 65
CONCATENATE function, 65–66
EXACT function, 66
LEFT function, 68
LEN function, 68
LOWER function, 68–69
MID function, 69
PROPER function, 69
REPT function, 70
RIGHT function, 70–71
SUBSTITUTE function, 71
TRIM function, 73
UPPER function, 73
VALUE function, 73–74

text files
ASCII, 37–41, 319
defined, 326
delimited, 36, 41–44, 322
printing to, 34–36

Text Filter command, 23
TEXT function, 72–73
text functions
BAHTEXT, 65
CHAR, 65
CLEAN, 65
CODE, 65
CONCATENATE, 65–66
converting text function  

formulas to text, 74
defined, 326
EXACT, 66
FIND, 67
FIXED, 67
LEFT, 68
LEN, 68
LOWER, 68–69
MID, 69
PROPER, 69
reasons for using, 63–64
REPLACE, 70
REPT, 70
RIGHT, 70–71
SEARCH, 71

SUBSTITUTE, 71–72
T, 72
TEXT, 72–73
TRIM, 73
UPPER, 73
VALUE, 73–74

Text Import Wizard dialog boxes
importing delimited text files, 42–44
importing text files, 38–39

text labels, 65, 326
There is not enough memory 

available to solve the 
problem message, Solver add-in, 286

3-D charts
avoiding, 312–313
changing view, 154
formatting walls, 154
pie charts, 313–314, 319

3-D View command, 154
time-series comparison, 308, 326
T.INV function, 204
T.INV.2T function, 204
TREND function, 217
trendlines, 217, 253
trends, identifying, 304
trials argument
BINOM.DIST function, 208
BINOM.DIST.RANGE function, 209
BINOM.INV function, 208–209
CRITBINOM function, 210

TRIM function, 73
TRIMMEAN function, 183
t-Test dialog boxes, 247–248
T.TEST function, 204–205
t-Test tool, 246–248
Tufte, Edward R., 317, 326
type argument, T.TEST function, 204–205

• U •
uniform distributions, 294–295, 326
UPPER function, 73
upper_limit argument, PROB function, 

190–191
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• V •
validation

defined, 74, 321
defining criteria, 75
error messages, 77
input messages, 76
process for, 74–77
scope of validation, 75

value argument
COUNT function, 178
COUNTA function, 179
COUNTBLANK function, 179
T function, 72
TEXT function, 72–73

#VALUE error message, 168
Value Field Settings dialog box, 97–99, 

108–111, 113–114
VALUE function, 73–74
values, defined, 327
Values subcommand, Select command, 96
VAR function, 194–195
VARA function, 195
variances

covariances, 196
defined, 327
overview, 192, 292
of populations, 195–196
of samples, 194–195

VARP function, 195–196
VARPA function, 196

• W •
web queries

defined, 327
general discussion, 45, 303
performing, 45–47
troubleshooting, 47

Weibull distribution, 223–224
WEIBULL function, 223–224
whole-to-whole comparison, 308

within_text argument
FIND function, 67
SEARCH function, 71

workbooks, defined, 327

• X •
x argument
BETA.DIST function, 219
CHISQ.DIST function, 213
CHISQ.DIST.RT function, 212
EXPON.DIST function, 220
FORECAST function, 215
GAMMA.DIST function, 221
GAMMALN function, 222
LOGNORMDIST function, 222
NORM.DIST function, 197
PERCENTRANK function, 188
POISSON function, 223
STANDARDIZE function, 199
T.DIST function, 202
T.DIST.2T function, 203
T.DIST.RT function, 203
WEIBULL function, 223–224
ZTEST function, 224

x_range argument, PROB function,  
190–191

x-values, 215–217, 327

• Y •
y argument, FISHERINV function, 219
y-values, 215–217, 327

• Z •
z argument, NORM.S.DIST function, 198
z-test, 224
z-Test dialog box, 249–250
ZTEST function, 224
z-Test tool, 249–250
z-values, 199–200, 327
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