
Never Use 3-D Pie Charts
Hey, here’s a quick, one-question quiz: What do you get if you combine a pie
chart and three-dimensionality? Answer: A mess!

Pie charts are really weak tools for visualizing, analyzing, and visually com-
municating information. Adding a third dimension to a chart really reduces
its precision and usefulness. When you combine the weakness of a pie chart
with the inaccuracy and imprecision of three-dimensionality, you get some-
thing that really isn’t very good. And, in fact, what you often get is a chart
that is very misleading.

Figure 15-7 shows the cardinal sin of graphically presenting information in a
chart. The pie chart in Figure 15-7 uses three-dimensionality to exaggerate
the size of the slice of the pie in the foreground. Newspapers and magazines
often use this trick to exaggerate a story’s theme.

You never want to make a pie chart 3-D.

Figure 15-6:
Adding too

much detail
to 3-D

charts can
make them

hard to
read.
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Be Aware of the Phantom Data Markers
One other dishonesty that you sometimes see in charts — okay, maybe some-
times it’s not dishonesty but just sloppiness — is phantom data markers.

A phantom data marker is some extra visual element on a chart that exagger-
ates or misleads the chart viewer. Figure 15-8 shows a silly little column chart
that I created to plot apple production in the state of Washington. Notice that
the chart legend, which appears off to the right of the plot area, looks like
another data marker. It’s essentially a phantom data marker. And what this
phantom data marker does is exaggerate the trend in apple production.

Use Logarithmic Scaling
I don’t remember much about logarithms, although I think I studied them in
both high school and college. Therefore, I can understand if you hear the
word logarithms and find yourself feeling a little queasy. Nevertheless, loga-
rithms and logarithmic scaling are tools that you want to use in your charts
because they enable you to do something very powerful.

Figure 15-7:
Pie charts

can be
misleading.
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With logarithmic scaling of your value axis, you can compare the relative
change (not the absolute change) in data series values. For example, say that
you want to compare the sales of a large company that’s growing solidly but
slowly (10 percent annually) with the sales of a smaller firm that’s growing
very quickly (50 percent annually). Because a typical line chart compares
absolute data values, if you plot the sales for these two firms in the same line
chart, you completely miss out on the fact that one firm is growing much
more quickly than the other firm. Figure 15-9 shows a traditional simple line
chart. This line chart doesn’t use logarithmic scaling of the value axis.

Now, take a look at the line chart shown in Figure 15-10. This is the same
information in the same chart type and subtype, but I changed the scaling of
the value axis to use logarithmic scaling. With the logarithmic scaling, the
growth rates are shown rather than the absolute values. And when you plot
the growth rates, the much quicker growth rate of the small company
becomes clear. In fact, you can actually extrapolate the growth rate of the
two companies and guess how long it will take for the small company to
catch up with the big company. (Just extend the lines.)

Figure 15-8:
Phantom

data
markers can
exaggerate

data.
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Figure 15-10:
A simple

line chart
that uses

logarithmic
scaling of
the value

axis.

Figure 15-9:
A line chart

that plots
two

competitors’
sales but

without
logarithmic

scaling.
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To tell Excel that you want to use logarithmic scaling of the value access,
follow these steps:

1. Right-click the value (Y) axis and then choose the Format Axis com-
mand from the shortcut menu that appears.

2. When the Format Axis dialog box appears, select the Axis Options
entry from the list box.

3. To tell Excel to use logarithmic scaling of the value (Y) axis, simply
select the Logarithmic Scale check box and then click OK.

Excel re-scales the value axis of your chart to use logarithmic scaling.
Note that initially Excel uses base 10 logarithmic scaling. But you can
change the scaling by entering some other value into the Logarithmic
Scale Base box.

Don’t Forget to Experiment
All the tips in this chapter are, in some ways, sort of restrictive. They suggest
that you do this or don’t do that. These suggestions — which are tips that
I’ve collected from writers and data analysts over the years — are really good
guidelines to use. But you ought to experiment with your visual presentations
of data. Sometimes by looking at data in some funky, wacky, visual way, you
gain insights that you would otherwise miss.

There’s no harm in, just for the fun of it, looking at some data set with a pie
chart. (Even if you don’t want to let anyone know you’re doing this!) Just fool
around with a data set to see what something looks like in an XY (Scatter)
chart.

In other words, just get crazy once in a while.

Get Tufte
I want to leave you with one last thought about visually analyzing and visu-
ally presenting information. I recommend that you get and read one of
Edward R. Tufte’s books. Tufte has written seven books, and these three are
favorites of mine: The Visual Display of Quantitative Information, 2nd Edition,
Visual Explanations: Images and Quantities, Evidence and Narrative, and
Envisioning Information.
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These books aren’t cheap; they cost between $40 and $50. But if you regularly
use charts and graphs to analyze information or if you regularly present such
information to others in your organization, reading one or more of these
books will greatly benefit you.

By the way, Tufte’s books are often hard to get. However, you can buy them
from major online bookstores. You can also order Tufte’s books directly from
his Web site: www.edwardtufte.com. If you’re befuddled about which of
Tufte’s books to order first, I recommend The Visual Display of Quantitative
Information.
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In this part . . .

In this part is a glossary that you can refer to whenever
you need to shed light on the meanings of some less-

than-apparent statistics terms. Ever been baffled by bino-
mial distributions? Puzzled by p-values? Wonder no 
more . . . . 
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Appendix

Glossary of Data Analysis 
and Excel Terms

3-D pie charts: Perhaps the very worst way to share the results of your data
analysis — and often inexcusable.

absolute reference: A cell address used in a formula that Excel doesn’t adjust
if you copy the formula to some new location. To create an absolute cell ref-
erence, you precede the column letter and row number with a dollar sign ($).

Access: A database program developed and sold by Microsoft. Use Access to
build and work with large, sophisticated, relational databases; you can easily
export information from Access databases to Excel. Just choose the Access
Microsoft Office menu’s Export command.

arithmetic operators: The standard operators that you use in Excel formulas.
To add numbers, use the addition (+) operator. To subtract numbers, use the
subtraction (–) operator. To multiply numbers, use the multiplication (*)
operator. To divide numbers, use the division (/) operator. You can also per-
form exponential operations by using the exponential operator (^). See also
operator precedence.

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

ASCII text file: A type of text file that in essence is just straight text and noth-
ing else. See also delimited text file; importing.

AutoFilter: An Excel tool (available from the Data tab’s Filter command) 
that helps you produce a new table that’s a subset of your original table. For
example, in the case of a grocery list table, you could use AutoFilter to create
a subset that shows only those items that you’ll purchase at a particular
store, in specified quantities, or that exceed a certain price.

average: Typically, the arithmetic mean for a set of values. Excel supplies
several averaging functions. See also median; mode.
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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 calcu-
lating 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 14 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.

comparison operator: A mathematical operator used in a Boolean expres-
sion. For example, the > comparison operator makes greater than compar-
isons. The = operator makes equal to comparisons. The <= operator makes
less than or equal to comparisons. Cool, huh? See also Boolean expressions.
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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 tab-
ulate 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 differ-
ence between two pivot table cells, percentages, and percentage differences.
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 compli-
cated; 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 some-
body’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 example, 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 informa-
tion can be entered into a cell. The command also enables you to supply mes-
sages 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.

delimited text file: A type of text file. Delimited text files use special charac-
ters, 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 alphabeti-
cal order and values in largest-value-to-smallest-value order. See also ascend-
ing order; chronological order.
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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 appli-
cation. 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 differ-
ent 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 data-
base 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.

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.
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importing: In the context of databases, grabbing information from some
other application. Excel rather easily imports information from popular data-
bases (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 expo-
nential 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. 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.
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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 subtraction 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 con-
straints. See also objective function.

parameter: An input to a probability distribution function.

phantom data marker: Some extra visual element on a chart that exaggerates
the chart message or misleads the chart viewer. Usually, phantom data mark-
ers 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.

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.

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. . . .

primary key: In sorting, the field first used to sort records. See also sec-
ondary 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.

p-value: The level of significance, or probability.
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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 sec-
ondary 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 2007, 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 work-
book. 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 ana-
lyzing 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.
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uniform distribution: Having the same probability of occurrence in every
event. One common probability distribution function is a uniform distribution.

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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• Symbols and
Numerics •
* (asterisk) as multiplication operator, 321
^ (caret) as exponential operator, 321
: (colon) as data label separator, 149
, (comma) as data label separator, 149
= (equals sign)

for calculated field formulas, 116
in comparison operators, 27, 28, 183, 322

> (greater than sign) in comparison
operators, 27, 28, 183, 322

< (less than sign) in comparison operators,
27, 183, 322

- (minus sign) as subtraction operator, 321
( ) (parentheses) for overriding operator

precedence, 326
+ (plus sign)

as addition operator, 321
as Fill Handle, 15

# (pound sign) in rows too narrow for
values, 59

=RAND() function, 238
/ (slash) as division operator, 321
#VALUE error message for DGET 

function, 172
0 as logical value for false, 67
1 as logical value for true, 66–67
3-D charts

avoiding, 310–313, 321
formatting walls of, 156
misleading, 312–313
pie charts, 312–313, 321
3-D View command for, 156

• A •
absolute deviation, calculating average,

185
absolute reference, 321

Access (Microsoft)
defined, 321
exporting data to Excel, 34
importing tables from, 47–50
querying to import data from, 50–55
as relational database application, 11

accuracy issues for inferential 
statistics, 294

analysis of variance (ANOVA) tools,
260–261

Analysis ToolPak add-in. See Data 
Analysis tools

annotating scatter plots, 253
ANSI (American National Standards

Institute)
CHAR function for returning 

characters, 65
CODE function for returning codes, 65

Answer Report (Solver), 273–274, 277
area charts, 306
arguments of functions

defined, 160, 324
entering, 163–164

arithmetic mean (average). See also
median; mode

AVERAGE function for, 160, 165, 185–186
AVERAGEA function for, 186
DAVERAGE function for, 165–168
defined, 321
Descriptive Statistics tool for, 227
exponential smoothing, 235–238, 324
field settings for, 98, 108
moving average, 233–235, 325
as normal distribution parameter, 297
other common average measurements,

290–291
standard calculations for pivot tables,

108–109
statistical measure on status bar for, 

17–18
sum of squared deviations from, 199

Index
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arithmetic mean (average). (continued)
from summarized value, 108
TRIMMEAN function for, 186–187
t-Test: Paired Two Sample for Means tool,

246–248
arithmetic operators, 321
arrays

counting values within a range, 193–194
for exponential curve best fitting data,

214–215
finding kth largest value, 189–190
finding kth smallest value, 190
finding percentile of value in, 191–192
finding value at a percentile, 192
formulas returning, 194
ranking a value in, 190–191

ascending order
defined, 321
sorting pivot table data in, 93
sorting table records in, 20, 22

ASCII text files. See also text files
defined, 321
delimited text files versus, 36
importing, 37–41

Assume Linear Model setting for Solver,
279, 284

Assume Non-Negative setting for Solver,
279–280

asterisk (*), as multiplication operator, 321
AutoFill feature, 15, 16
AutoFilter tool. See also filtering tables

advanced filtering, 26–30
applying two filtering operations to same

field, 26
Boolean logic expressions for, 26–28
clearing a filter, 23
creating custom filters, 23–25
defined, 321
dirty data with, 25
filtering a filtered table, 25–26
filtering tables, 21–23
turning off, 23
unfiltering a table, 22

AutoFormat options for pivot tables,
104–105

Automatic Scaling setting for Solver, 280
AVEDEV function, 185
average absolute deviation, 185
average (arithmetic mean). See also

median; mode
AVERAGE function for, 160, 165, 185–186
AVERAGEA function for, 186
DAVERAGE function for, 165–168
defined, 321
Descriptive Statistics tool for, 227
exponential smoothing, 235–238, 324
field settings for, 98, 108
moving average, 233–235, 325
as normal distribution parameter, 297
other common average measurements,

290–291
standard calculations for pivot tables,

108–109
statistical measure on status bar for, 

17, 18
sum of squared deviations from, 199
from summarized value, 108
TRIMMEAN function for, 186–187
t-Test: Paired Two Sample for Means tool,

246–248
AVERAGE function

AVERAGEA function versus, 186
DAVERAGE function versus, 165
example, 160
overview, 185–186

AVERAGEA function, 186
axes for pivot charts

logarithmic scaling for, 314–316
options for, 150–152
scaling, 151–152
titles for, 145–146

• B •
BAHTEXT function, 65
bar charts, 306
best-fit line

finding y-axis intercept, 213
forecasting dependent variables 

using, 213
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BETADIST function, 217
BETAINV function, 217–218
binary constraints in optimization

modeling, 271
BINOMDIST function, 207–208
binomial distributions

cumulative, 209
defined, 322
finding probability of, 207–208
hypergeometric, 209
negative, 208
uses for, 207

blank rows in pivot tables, 106
Boolean (logical) expressions

comparison operators for, 27–28, 322
for COUNTIF function, 183
defined, 322
described, 26
running an advanced filter operation,

28–30
with two tests, filtering on both, 28
with two tests, filtering on either, 28

bubble charts, 307
building tables manually

AutoFill feature for, 15
entering data in a table, 12
Fill command for, 15
Table command for, 13–15

• C •
calculated fields

adding to pivot tables, 115–117
defined, 322
entering formulas for, 116–117
removing from pivot tables, 119–120
reviewing formulas for, 121–122

calculated items
adding to pivot tables, 117–119
defined, 322
entering formulas for, 118–119
naming, 118
removing from pivot tables, 120–121
reviewing formulas for, 121–122
solve order for, 122–123, 327

capacity constraints in optimization
modeling, 265, 268

capitalization. See also case-sensitivity
converting text to lowercase, 69
converting text to uppercase, 73–74
first letter of every word, 70

caret (^) as exponential operator, 321
case-sensitivity

of EXACT function, 67
for sorting table records, 21

categories of functions, 165
cells. See also fields

centering labels in pivot tables, 100
copying values between, in pivot 

tables, 124
counting, functions for, 169
defined, 322
empty, counting in a range, 183
erasing contents, 61
formatting in pivot tables, 103–104
matching criteria, counting, 182
naming in formulas, 266–267
non-empty, counting in a column, 17, 18
non-empty, counting in a range, 18, 182
showing details in pivot tables, 97, 103
sorting table records by color, 22
with values, counting in a range, 181–182

centering labels in pivot table cells, 100
Central Derivatives setting for Solver,

280–281
CHAR function, 65
characters. See also text

counting, in strings, 68–69
finding start of string within a string, 67
finding starting position of text fragment

in string, 71
nonprintable, removing from text, 65–66
returning ANSI codes for, 65
returning for ANSI codes, 65
returning from middle of string, 69
returning specific number from left end of

string, 68
returning specific number from right end

of string, 70–71
chart axes options, 150–152
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chart data labels. See also pivot charts
defined, 322
options for, 147–149

chart data table options, 149–150
chart gridline options, 152
chart legend. See also pivot charts

connecting data markers to, 149
defined, 132, 146, 322
options for, 146–147

chart titles. See also pivot charts
chart message as, 307
defined, 322
filling with color or pattern, 146
options for, 145–146

chart type. See also pivot charts; scatter
plots; 3-D charts

area, 306
bar, 306
bubble, 307
column, 306, 310–312
cone, 306
cylinder, 306
defined, 322
doughnut, 306
line, 306
pie, 306, 307–308, 312–313, 321
pyramid, 306
selecting, 143–144, 305–307
surface, 307

charts. See histograms; pivot charts;
scatter plots

CHIDIST function, 210–211
CHIINV function, 211–212
chi-square

defined, 322
test function, 212

chi-square distributions
assessing sampling error, 212
calculating level of significance, 210–211
calculating value for given level of

significance, 211–212
CHITEST function, 212
chronological order

defined, 322
sorting table records in, 20

CLEAN function, 65–66
cleaning data

capitalizing first letter of every word, 70
comparing two strings, 66–67
concatenating (combining) strings, 66
converting text function formulas to 

text, 74
converting text to lowercase, 69
converting text to value, 74
copying data, 61–62
counting characters in string, 68–69
Data Validation command for, 75–78
deleting unnecessary columns, 58
deleting unnecessary rows, 58
erasing unneeded cell contents, 61
finding start of string within a string, 67
finding starting position of text fragment

in string, 71
formatting numbers and converting to

text, 73
formatting numeric values, 61
moving data, 62
need for, 57–58, 63–65
removing nonprintable characters, 65–66
removing spaces from end of text, 73
repeating strings, 70–71
replacing data in fields, 62–63
replacing portions of string, 70
replacing text in string, 72
resizing columns, 59–60
resizing rows, 60–61
returning characters from left end of

string, 68
returning characters from middle of

string, 69
returning characters from right end of

string, 70–71
returning strings, 72–73
rounding numeric values and converting

to text, 68
Clear All command, 61
Clear command, 23
clearing. See removing or deleting
CODE function, 65
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collapsing group details
in pivot charts, 138–139, 140
in pivot tables, 95

colon (:), as data label separator, 149
colors

filling pivot chart titles with, 146
for pivot chart fonts, 155
for pivot chart lines, 146
sorting cells by, 22

column charts
overview, 306
3-D, avoiding, 310–312

columns. See also calculated fields; fields
breaking rows into, 39
choosing default format for, 40, 43
counting non-empty cells in, 17, 18
deleting, 58
fields represented by, 11
filtering in pivot tables, 91, 100–101
grand totals for pivot table, 101, 106
not to import, identifying, 40
percent of (custom calculation), 112
resizing, 59–60
sorting rows versus, 21

COMBIN function, 184
combinations, counting, 184
comma (,) as data label separator, 149
comma-delimited text files. See delimited

text files
comparing two text strings, 66–67
comparison operators. See also Boolean

(logical) expressions
for COUNTIF function, 183
defined, 322
overview, 27–28

CONCATENATE function, 66
Conditions for assume linear

model are not satisfied
message, 284

cone charts, 306
CONFIDENCE function, 202–203
confidence interval for mean, 202–203
confidence level, Descriptive Statistics tool

for, 228
Conjugate Search setting for Solver, 281

constants
for optimization modeling 

constraints, 270
for regression analysis, 256
smoothing, 235, 237

constraints in optimization modeling
in Answer Report, 273
binary, 271
described, 264–265
error value encountered with, 284
formulas for, 270–271
identifying, 267–268
integer, 271, 277, 278
removing or changing, 272

Convergence setting for Solver, 279, 282
converting

Pearson’s R-squared value to normally
distributed variable z, 216

text function formulas to text, 74
text to lowercase, 69
text to uppercase, 73–74
text to value, 74
values to text, after formatting, 73
z to Pearson’s R-squared value, 216

Copy command, 61
copying

values between pivot table cells, 124
worksheet data, 61–62

CORREL function, 215
Correlation analysis tool, 256–258
correlation coefficient, 215
correlation data comparison, 306, 307
correlation functions

CORREL, 215
FISHER, 216
FISHERINV, 216
PEARSON, 216
RSQ, 216

COUNT function, 181–182
COUNTA function, 182
COUNTBLANK function, 183
COUNTIF function, 183
counting

cells, functions for, 169
cells in a range, with values, 181–182
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counting (continued)
cells matching criteria, 182
characters in strings, 68–69
combinations, 184
database records, with values, 168–170
defined, 323
Descriptive Statistics tool for, 228
field setting for, 98
items in a data set, 181–184
non-empty cells in a column, 17, 18
non-empty cells in a range, 18, 182
non-empty records in a database, 168–170
permutations possible for sample, 184
records in a database table, 168–170
statistical measures on status bar for, 

17, 18
values in array in a range or bin, 193–194

COVAR function, 199
Covariance analysis tool, 259–260
covariance, calculating, 199
CRITBINOM function, 209
criteria range. See also specific functions

combining criteria, 167–168
defined, 166
records selected by each row, 167

cross-tabulations. See also pivot charts;
pivot tables

defined, 81, 323
pivot tables versus pivot charts for,

309–310
usefulness of, 81–82, 88, 303

cumulative beta probability density, 217
cumulative binomial distributions, 209
cumulative distribution for Weibull

distribution, 221
cumulative percentages in histograms, 230
custom calculations

adding a second standard calculation, 112
customizing a standard calculation,

112–115
defined, 111, 323
field settings for, 112–114
naming, 114
options for pivot tables, 112
tasks for adding to pivot tables, 111

custom sorting lists for pivot tables, 101

customizing pivot charts
axes, 145–146, 150–152
chart area, 155–156
chart type, 143–144, 305–307
data labels, 147–149
data table, 149–150
gridlines, 152
layouts, 144
legend, 146–147
lines, 146
plot area, 154
styles, 144
3-D charts, 156
titles, 145–146

Cut command, 62
cylinder charts, 306

• D •
Data Analysis tools

ANOVA, 260–261
Correlation, 256–258
Covariance, 259–260
defined, 323
Descriptive Statistics, 224–228
Exponential Smoothing, 235–238
Fourier Analysis, 262
f-Test Analysis, 261–262
Histogram, 228–231
installing, 224, 245
Moving Average, 233–235
Random Number Generation, 238–240
Rank and Percentile, 231–233
Regression, 255–256
required for descriptive statistics, 224
Sampling, 240–243
t-test, 246–248
z-test, 248–250

data category. See also data series
defined, 133, 323
filtering pivot chart data based on, 136
selecting for pivot chart, 132–133

data labels for pivot charts. See also pivot
charts

defined, 322
options for, 147–149
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data lists, 323. See also tables
Data menu

Advanced Filter command, 29
Filter command, 21, 23, 24
Sort command, 19

data series. See also data category
in chart legend, 132, 146
defined, 323
filtering pivot chart data based on, 136
selecting for pivot chart, 131–132

data sources, third-party, 301
data table for pivot charts, 149–150
Data Validation command

defined, 323
need for, 75
providing error messages, 77–78
providing input messages, 76–77
setting criteria for, 75–76
setting scope of, 76

database functions. See also functions
arguments, 160
DAVERAGE, 165–168
DCOUNT and DCOUNTA, 168–170
defined, 159, 323
DGET, 170–172
DMAX and DMIN, 172–173
DPRODUCT, 174
DSTDEV and DSTDEVP, 174–176
DSUM, 176–177
DVAR and DVARP, 178–179
entering manually, 160–161
entering with Function command,

161–165
syntax rules overview, 160

databases. See also database functions
exporting to Excel, 32–34
exporting to text file, 34–36
flat-file versus relational, 11
importing tables, 47–50
querying to import data, 50–55

data_field argument (GETPIVOTDATA
function), 126

DAVERAGE function
AVERAGE function versus, 165
criteria range for, 166–168

described, 165
syntax, 165

DCOUNT and DCOUNTA functions
criteria range, 168, 169
described, 168, 169
difference between, 169
examples, 170
syntax, 168

Delete command, 58
deleting or removing. See also showing or

hiding
AutoFilters, 23
calculated fields, 119–120
calculated items, 120–121
cell contents, 61
columns, 58
constraints in optimization modeling, 272
gridlines for pivot charts, 152
nonprintable characters, 65–66
pivot chart items, 136
pivot table items, 91
rows, 58
spaces from end of string, 73
statistical measures on status bar, 18
unfiltering a table, 22

delimited text files. See also text files
defined, 36, 323
delimiters, 36
importing, 42–44
printing from QuickBooks to, 35–36

dependent variables, forecasting using
best-fit line, 213

descending order
defined, 323
sorting pivot table data in, 92–93
sorting table records in, 20, 22

descriptive statistics. See also maximum
value; minimum value

calculating for data sets, 224–228
Data Analysis tools required for, 224
defined, 223, 302, 324
ease of using and understanding, 223,

290, 302
exponential smoothing, 235–238
histograms, 228–231
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descriptive statistics. (continued)
moving average, 233–235
overview, 223
random number generation, 238–240
ranking by percentile, 231–233
sampling data, 240–243

Descriptive Statistics tool
choosing measures to calculate, 226–228
identifying data to describe, 225–226
indicating location for results, 226
opening, 225
worksheet for example, 224

designing information systems, 300–301
DEVSQ function, 199
DGET function

described, 170
example, 171
syntax, 170–171
#VALUE error message, 172

Difference From custom calculation, 112
direct exporting, 31–34
dispersion measures. See standard

deviation; variance
displaying. See also showing or hiding

calculated field and calculated item
formulas, 121–122

cell details in pivot tables, 97, 103
formulas rather than results, 265
solve order for calculated items, 122

DMAX and DMIN functions, 172–173
doughnut charts, 306
downloading

inferential statistics workbook 
examples, 246

pivot table workbook examples, 82
Solver workbook, 265
text function workbook examples, 65
workbook examples for this book, 9

DPRODUCT function, 174
dragging

copying worksheet data by, 62
pivot table items, 91, 101

Drucker, Peter (management guru), 302
DSTDEV and DSTDEVP functions

described, 174
examples, 175–176

other standard deviation functions, 174
syntax, 175

DSUM function, 176–177
DVAR and DVARP functions, 178–179

• E •
editing imported workbooks. See also

cleaning data
copying data, 61–62
deleting unnecessary columns, 58
deleting unnecessary rows, 58
erasing unneeded cell contents, 61
formatting numeric values, 61
moving data, 62
need for, 57–58
replacing data in fields, 62–63
resizing columns, 59–60
resizing rows, 60–61

Envisioning Information (Tufte), 316
equals sign (=)

for calculated field formulas, 116
in comparison operators, 27, 28, 183, 322

equations. See formulas
erasing. See removing or deleting
error messages

providing for data validation, 77–78
with Solver, 282–285
#VALUE, for DGET function, 172

EXACT function, 66–67
Excel Web Query tool, 45–47
experimenting with pivot charts, 316
EXPONDIST function, 218
exponential growth, 215
exponential probability distribution, 218
exponential regression, 214–215
exponential smoothing. See also moving

average
calculating, 235–238
defined, 324
moving average versus, 235
smoothing constant for, 235, 237

Exponential Smoothing tool, 235–238
exporting. See also importing

directly to Excel, 31–34
need for, 31
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rewards for effort of, 299–300
to text file, 34–36

external databases
querying, 50–55
raw data from, 56

• F •
false, 0 as logical value for, 67
FDIST function, 206
f-distributions

defined, 206, 324
returning f-value of, 206–207
returning probability of variances as large

as given f-value, 206
returning probability that variances are

not significantly different, 207
field names (header) row

defined, 11, 324
entering field names in, 12, 13
required for all tables, 14
turning into drop-down lists, 21

field settings
arithmetic operations, 98–99, 108–109
for custom calculations, 112–114
default, 98
defined, 97, 324
example, 97–98
formatting numbers, 99
for standard calculations, 108–110

field1 argument (GETPIVOTDATA
function), 126

field2 argument (GETPIVOTDATA
function), 126

fields. See also cells; columns
calculated, 115–117, 119–120, 

121–122, 322
columns representing, 11
defined, 11, 324
erasing cell contents, 61
filtering by, 22
header row identifying, 11
replacing data in, 62–63

Fill command, 15, 16

Fill Handle, 15, 16
filling with color or pattern

chart area, 155
pivot chart titles, 146

filtering pivot chart data
adding granularity, 136–137, 138
based on data series or data 

category, 136
removing items, 136
segregating data on different charts,

135–136
filtering pivot table data

adding row and column items, 91
drop-down list boxes for, 101
options for, 100–101
ordering multiple filters, 100–101
overview, 88, 90
removing items, 91
showing and hiding PivotTable Field 

List, 92
specifying number of filter fields per

column, 100–101
filtering tables. See also AutoFilter tool

advanced filtering, 26–30
applying two filtering operations to same

field, 26
with AutoFilter tool, 21–23
Boolean logic expressions for, 26–28
clearing a filter, 23
creating custom filters, 23–25
filtering a filtered table, 25–26
sorting with, 22
unfiltering, 22
when querying to import data, 52–54

financial constraints in optimization
modeling, 265, 268

Find & Select command, 62–63
FIND function, 67
finding

functions, 162–163
kth largest value in array, 189–190
kth smallest value in array, 190
largest value in a range, 18
percentile of value in array, 191–192
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finding (continued)
probability of binomial distributions,

207–208
smallest value in a range, 18
starting character of string within a

string, 67
starting position of text fragment in

string, 71
value associated with lognormal

distribution probability, 220
value at a percentile in array, 192
values along a trendline, 214
x value associated with gamma

distribution probability, 219
y-axis intercept for best-fit line, 213

FINV function, 206–207
FISHER function, 216
FISHERINV function, 216
FIXED function, 68
flat-file databases, 11
fonts for pivot charts, 155–156
FORECAST function, 213
formatting data. See also cleaning data

deleting columns, 58
deleting rows, 58
erasing cell contents, 61
numeric values, and converting to 

text, 73
numeric values in pivot tables, 99
numeric values in workbooks, 61
in pivot tables, 99, 103–106
resizing columns, 59–60
resizing rows, 60–61

formatting pivot charts
axes, 145–146, 150–152
chart area, 155–156
chart type, 143–144, 305–307
data labels, 147–149
data table, 149–150
gridlines, 152
layouts, 144
legend, 146–147
lines, 146
plot area, 154
styles, 144

3-D charts, 156
titles, 145–146

formulas. See also optimization modeling
calculated fields, 115–117, 119–120,

121–122, 322
calculated items, 117–119, 120–123
custom calculations for pivot tables,

111–115
defined, 324
displaying equations, not results, 265
entering functions manually, 160–161
entering functions with Function

command, 161–165
GETPIVOTDATA function, 125–126
naming cells in, 266–267
for objective function, 267
for optimization modeling constraints,

270–271
returning arrays, 194
solve order for calculated items, 

122–123, 327
standard calculations for pivot tables,

107–110
text function, converting to text, 74

Forward Derivatives setting for Solver,
280–281

Fourier Analysis tool, 262
frequency distribution

creating with FREQUENCY function,
193–194

creating with Histogram tool, 229–231
identifying bins for, 228–229

FREQUENCY function, 193–194
f-Test Analysis tool, 261–262
FTEST function, 207
function arguments

defined, 160, 324
entering, 163–164

Function command
entering functions with, 161–165
getting function descriptions with, 65

functions. See also database functions;
statistics functions; text functions

arguments, 160, 163–164, 324
basics, 159–165
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defined, 324
downloading examples for this book, 65
entering manually, 160–161
entering with Function command,

161–165
finding, 162–163
GETPIVOTDATA, 125–126
help for, 164
selecting categories of, 165
syntax rules overview, 160

• G •
gamma distribution probability

calculating, 218–219
finding x value associated with, 219
natural logarithm of, 219

GAMMADIST function, 218–219
GAMMAINV function, 219
GAMMALN function, 219
Gaussian (normal) distribution. See also

probability distribution
calculating confidence interval, 202–203
calculating probability that variable is

within z-standard deviations, 201
calculating probability that X falls at or

below given value, 199–200
calculating X that gives a specified

probability, 200–201
calculating z-equivalent to a probability,

201–202
defined, 325
measuring symmetry or skewness of, 204
measuring tails in, 203
overview, 295–296
parameters, 297
returning z-value for a value, 202
t-distribution versus, 294

geographic data comparison, 306, 307
GEOMEAN function, 188
geometric mean, 188
Get External Data from Access 

command, 48
Get External Data from Web command, 46
GETPIVOTDATA function, 125–126

grand totals
formats for pivot tables, 106
percent of (custom calculation), 112
for pivot table rows and columns, 

101, 106
graphs. See histograms; pivot charts;

scatter plots
greater than sign (>) in comparison

operators, 27, 28, 183, 322
gridlines for pivot charts

adding or removing, 152
scaling, 151–152

grouping
collapsing group details, 95, 138–139, 140
getting group subtotals, 95
pivot chart data, 138–139, 140
pivot table data, 95–96

GROWTH function, 215

• H •
HARMEAN function, 188
harmonic mean, 188
header (field names) row

defined, 11, 324
entering field names in, 12, 13
required for all tables, 14
turning into drop-down lists, 21

Height command, 60
help for functions, 164
Herbal Teas Excel Data Workbook, 82
hiding or showing

cell details in pivot tables, 97, 103
gridlines for pivot charts, 152
group details in pivot charts, 138–139, 140
group details in pivot tables, 95
PivotTable Field List, 92

Histogram tool, 228–231
histograms

cumulative percentages in, 230
customizing, 230
defined, 324
identifying bins for frequency

distribution, 228–229
Pareto (sorted), 230
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hypergeometric distributions, 209
HYPGEOMDIST function, 209

• I •
icons in margins of this book, 5
importing. See also exporting

database tables, 47–50
defined, 325
delimited text files, 42–44
need for, 31, 36
by querying external databases, 50–55
by querying Web page tables, 45–47
raw data retrieved by, 56
rewards for effort of, 299–300
straight text, 37–41

index custom calculation, 112
inferential statistics

accuracy issues, 294
ANOVA tools for, 260–261
Correlation tool for, 256–258
Covariance tool for, 259–260
defined, 293, 325
Fourier Analysis tool for, 262
f-Test Analysis tool for, 261–262
learning curve for, 294
overview, 293–294, 303
powerful data analysis with, 303
Random Number Generation tool for,

237–240
Regression tool for, 255–256
sample workbooks for, 246
Sampling tool for, 240–243
scatter plots for, 250–254
statistical skills needed for, 245
t-test for, 246–248
z-test for, 248–250

information system design, 300–301
input messages for data validation, 76–77
inputs. See function arguments
Insert menu

Function command, 65, 161
Table command, 13, 14

installing
Data Analysis add-in, 224, 245
Solver add-in, 269

integer constraints in optimization
modeling

identifying, 271
reports not allowing, 277
Tolerance setting with, 278–279

INTERCEPT function, 213
Internet resources

inferential statistics workbook 
examples, 246

pivot table workbook examples, 82
Solver workbook, 265
text function workbook examples, 65
Tufte’s books, 317
workbook examples for this book, 9

Intuit’s QuickBooks
advanced options for exporting, 34
creating a rich data set with, 300
defined, 327
delimited text file choices, 36
exporting data to Excel, 32
opening exported data, 32–33
printing reports to text files, 35–36

inverse cumulative beta probability
density, 217–218

item1 argument (GETPIVOTDATA
function), 126

item2 argument (GETPIVOTDATA
function), 126

iteration limit for Solver, 278, 283

• K •
KURT function, 203
kurtosis. See also skewness

defined, 298, 325
Descriptive Statistics tool for, 228
KURT function for, 203

• L •
labels

centering in pivot table cells, 100
pivot chart data, 147–149, 322
separators, 149
text, 328

Lagrange multiplier, 275
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LARGE function, 189–190
learning curve for inferential statistics, 294
LEFT function, 68
legend of pivot charts. See also pivot

charts
connecting data markers to, 149
defined, 132, 146, 322
options for, 146–147

LEN function, 68–69
less than sign (<) in comparison operators,

27, 183, 322
level of significance. See also p-value

assessing sampling error, 212
calculating, 211–212
calculating value for given level, 212

Limits Report (Solver), 276–277
line charts, 306
lines in pivot charts, formatting, 146
LINEST function, 213–214
lists, 325. See also tables
logarithmic scale

defined, 325
for pivot charts, 151, 313–316

LOGEST function, 214–215
logical (Boolean) expressions

comparison operators for, 27–28, 322
for COUNTIF function, 183
defined, 322
described, 26
running an advanced filter operation,

28–30
with two tests, filtering on both, 28
with two tests, filtering on either, 28

LOGINV function, 220
lognormal distribution probability, 220
LOGNORMDIST function, 220
LOWER function, 69
lowercase, converting text to, 69. See also

case-sensitivity

• M •
MAX function, 188
MAXA function, 189
maximum value

Descriptive Statistics tools for, 228
DMAX function for, 172–173

field setting for, 98
functions for, 172
MAX function for, 188
MAXA function for, 189
statistical measure on status bar for, 

17, 18
mean, arithmetic (average). See also

median; mode
AVERAGE function for, 160, 165, 185–186
AVERAGEA function for, 186
DAVERAGE function for, 165–168
defined, 321
Descriptive Statistics tool for, 227
exponential smoothing, 235–238, 324
field settings for, 98, 108
moving average, 233–235, 325
as normal distribution parameter, 297
other common average measurements,

290–291
standard calculations for pivot tables,

108–109
statistical measure on status bar for, 

17, 18
sum of squared deviations from, 199
from summarized value, 108
TRIMMEAN function for, 186–187
t-Test: Paired Two Sample for Means tool,

246–248
mean, geometric, 188
mean, harmonic, 188
median. See also mean, arithmetic

(average); mode
defined, 325
Descriptive Statistics tool for, 227
function for, 187
overview, 290–291

MEDIAN function, 187
memory, Solver error message for, 285
messages

error messages for data validation, 77–78
input messages for data validation, 76–77
Solver error messages, 282–285
#VALUE error, for DGET function, 172

Microsoft Access
defined, 321
exporting data to Excel, 34
importing tables from, 47–50
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Microsoft Access (continued)
querying to import data from, 50–55
as relational database application, 11

MID function, 69
MIN function, 189
MINA function, 189
minimum value

Descriptive Statistics tools for, 228
DMIN function for, 172–173
field setting for, 98
functions for, 172
MIN function for, 189
MINA function for, 189
statistical measure on status bar for, 18

minus sign (-) as subtraction operator, 321
mode. See also mean, arithmetic (average);

median
defined, 325
Descriptive Statistics tool for, 227
function for, 187
overview, 291

MODE function, 187
moving

pivot chart location, 152–153
worksheet data, 62

moving average. See also exponential
smoothing

calculating, 233–235
defined, 325
exponential smoothing versus, 235

Moving Average tool, 233–235

• N •
naming

calculated items, 118
cells in formulas, 266–267
custom calculations, 114

natural logarithm of gamma 
distribution, 219

negative binomial distributions, 208
NEGBINOMDIST function, 208
Newton Search setting for Solver, 281
non-linear optimization modeling

problems, 279–280, 284

nonprintable characters, removing from
text, 65–66

normal distribution. See also probability
distribution

calculating confidence interval, 202–203
calculating probability that variable is

within z-standard deviations, 201
calculating probability that X falls at or

below given value, 199–200
calculating X that gives a specified

probability, 200–201
calculating z-equivalent to a probability,

201–202
defined, 325
measuring symmetry or skewness of, 204
measuring tails in, 203
overview, 295–296
parameters, 297
returning z-value for a value, 202
t-distribution versus, 294

NORMDIST function, 199–200
NORMINV function, 200–201
NORMSDIST function, 201
NORMSINV function, 201–202
Number command, 61
numeric values

converting text to, 74
finding largest in a range, 18
finding smallest in a range, 18
formatting and converting to text, 73
formatting in pivot tables, 99, 104
formatting in workbooks, 61
rounding and converting to text, 68

• O •
objective function. See also optimization

modeling
in Answer Report, 273
constraints, 264–265, 267–268
defined, 265, 325
describing in Solver, 267
identifying variables for, 266–267
in Limits Report, 276
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observations
defined, 292–293, 326
sample versus population, 293

1 as logical value for true, 66–67
opening

data exported directly from QuickBooks,
32–33

delimited text files to import, 42
Descriptive Statistics tool, 225
Exponential Smoothing tool, 237
Histogram tool, 229
Moving Average tool, 233
PivotTable Options dialog box, 100
PivotTable Wizard, 83
Random Number Generation tool, 239
Rank and Percentile tool, 231
refreshing pivot data during, 92, 103
Sampling tool, 241
Solver, 269
straight text files to import, 37–38
t-test tool, 247
z-test tool, 249

operators
arithmetic, 321
comparison, 27–28
precedence of, 326

optimization modeling. See also Solver
add-in

constants for constraints, 270
constraints, 264–265, 267–268, 270–271,

272, 284
defined, 263, 326
describing optimization, 269–270
identifying variables for, 266–267, 270
integer constraints, 271, 277, 278
Lagrange multiplier, 275
memory requirements for, 285
non-linear problems, 279–280, 284
objective function, 265, 267, 325
optimizing imaginary profits, 264
overview, 263–265
reduced gradient values, 275
removing or changing constraints, 272
reusing model information, 281
saving model information, 281
solver variables, 328

Solver worksheet setup for, 265–268
solving a problem, 268–272

• P •
parameters, 297, 326
parentheses [( )] for overriding operator

precedence, 326
Pareto (sorted) histogram, 230
part-to-whole data comparison, 306
Paste command, 61, 62
pathname, 36
patterns

filling chart area with, 155
filling pivot chart titles with, 146

Pearson correlation coefficient
calculating, 216
converting R-squared value to normally

distributed variable z, 216
R-squared value for, 216

PEARSON function, 216
percentage

confidence level for, 228
custom calculation options for, 112

percentile
finding array value at, 192
finding for value in array, 191–192
ranking by, 231–233

PERCENTILE function, 192
PERCENTRANK function, 191–192
PERMUT function, 184
permutations, counting possible, 184
phantom data markers, 313, 326
pie charts

debilitating weaknesses of, 307–308
misleading, 312–313
for part-to-whole data comparison, 306
3-D, avoiding, 312–313, 321

pivot charts. See also cross-tabulations
adding granularity, 136–137, 138
area, 306
axes, 145–146, 150–152, 314–316
bar, 306
bubble, 307
changing location of, 152–153
collapsing group details, 138–139, 140
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pivot charts. (continued)
column, 306, 310–312
cone, 306
correlation data comparison, 306, 307
creating from pivot table data, 141
creating with chart commands, 139, 141
creating with PivotTable Wizard, 129–134
cylinder, 306
data labels, 147–149, 322
data table for, 149–150
defined, 326
doughnut, 306
example table for, 128–129
experimenting with, 316
filling chart area, 155
filling titles, 146
filtering data, 135–137
fonts, 155–156
formatting chart area, 155–156
formatting lines, 146
formatting plot area, 154
formatting 3-D charts, 156
geographic data comparison, 306, 307
gridlines, 152
grouping and ungrouping data items,

138–139, 140
layouts, 144
legend, 132, 146–147, 149, 322
limitations of, 128
line, 306
logarithmic scaling for, 151, 313–316, 325
options for, 144–152
part-to-whole data comparison, 306
phantom data markers, 313, 326
pie, 306, 307–308, 312–313, 321
pivot tables versus, 309–310
pivoting, 134–135, 136–137
pyramid, 306
refreshing data, 137
removing items, 136
re-pivoting, 135, 136–137
reverse order for values, 151
selecting chart type for, 143–144, 305–307
for small data sets, 309–310
styles, 144
surface, 307

3-D, avoiding, 310–313, 321
3-D, formatting walls of, 156
3-D, misleading, 312–313
3-D pie charts, 312–313, 321
3-D View command for, 156
time-series data comparison, 306
titles, 145–146, 307, 322
uses for, 127–128, 303
whole-to-whole data comparison, 306

pivot tables. See also cross-tabulations
adding row and column items, 91
arithmetic operations, 98–99
calculated fields, 115–117, 119–120,

121–122, 322
calculated items, 117–119, 120–123
centering labels in cells, 100
charting data, 141
collapsing group details, 95
copying values between cells, 124
creating with PivotTable Wizard, 83–88
custom calculations for, 111–115, 323
Data options, 103
defined, 326
Display options, 101–102
dragging items, 91, 101
example table for, 82–83
field settings, 97–99
filtering data, 88, 90–92, 100–101
formatting automatically using styles,

104–105
formatting cells, 103–104
formatting choices on PivotTable Tools

Design tab, 106
formatting numbers, 99, 104
GETPIVOTDATA function, 125–126
grand totals for rows and columns, 

101, 106
grouping and ungrouping data items,

95–96
Layout & Format options, 100–101
pivot charts versus, 309–310
pivoting, 88, 89, 326
Printing options, 102
pseudo-sorting (organizing manually),

94–95
refreshing data, 92, 103, 327
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removing items, 91
re-pivoting, 88, 89, 326
reports, 106
retrieving all values, 123–124
retrieving single value, 124–126
saving source data with, 103
selecting entire table, 123
selecting items, 97
showing and hiding PivotTable Field 

List, 92
showing cell details, 97, 103
sorting data, 92–94
standard calculations for, 107–110
styles, 104–105
subtotal formats, 106
subtotals for groups, 95
Totals & Filters options, 101

PivotCharts. See pivot charts
pivoting

defined, 326
pivot charts, 134–135, 136–137
pivot tables, 88, 89
re-pivoting, 88, 89, 135, 136–137, 326

pivot_table argument (GETPIVOTDATA
function), 126

PivotTable command, 83
PivotTable Field List

adding row and column items to pivot
table, 91

removing items from pivot table, 91
showing and hiding, 92

PivotTable Wizard
creating pivot charts, 129–134
creating pivot tables, 83–88
identifying data series for chart, 131–132
identifying data to analyze, 84, 129–130
opening, 83
selecting Column field, 85–86
selecting data category, 132–133
selecting data item to chart, 133
selecting data item to cross-tabulate, 87
selecting Row field, 85, 86
selecting worksheet for report, 130–131

PivotTables. See pivot tables
plot area of pivot chart, formatting, 154

plus sign (+)
as addition operator, 321
as Fill Handle, 15

Poisson distributions, 220–221
POISSON function, 220–221
population, defined, 293
population statistics. See also sample

statistics
calculating X that gives a specified

probability, 200–201
comparing variances from two

populations, 261–262
confidence interval for mean, 202–203
f-distributions, 206–207
f-test analysis, 261–262
hypergeometric distributions, 209
probability that two samples are from

same population, 205–206
probability that value comes from same

population as sample, 221–222
probability that X falls at or below given

value, 199–200
sample statistics versus, 197
standard deviation, 174–176, 196
standard deviation, alternate, 

163–164, 196
variance, 178–179, 198
variance, alternate, 198–199

pound sign (#) in rows too narrow for
values, 59

precedence of operators, 326
Precision setting for Solver, 278–279, 282
primary sort key. See also sorting table

records
choosing, 20
defined, 326

printing
pivot table options for, 102
QuickBooks report to text file, 35–36
removing nonprintable characters from

text, 65–66
PROB function, 194–195
probability. See p-value
probability distribution

binomial distributions, 207–209, 322
chi-square distributions, 210–212

347Index

25_045992 bindex.qxp  1/18/07  5:54 PM  Page 347



probability distribution (continued)
cumulative beta probability density, 217
defined, 326
exponential, 218
f-distributions, 206–207, 324
gamma distribution probability, 218–219
inverse cumulative beta probability

density, 217–218
lognormal distribution probability, 220
natural logarithm of gamma 

distribution, 219
normal distribution, 199–204, 295–296,

297, 325
Poisson distributions, 220–221
T distributions, 204–206, 294
tail of, 298
uniform distribution, 295, 329
value associated with lognormal

distribution probability, 220
Weibull distribution, 221
x value for gamma distribution

probability, 219
z-test probability, 221–222

probability distribution functions. See also
probability distribution

defined, 326
overview, 294–295, 297
parameters, 297

probability mass for Weibull 
distribution, 221

producing rich data, 300–301
PROPER function, 70
pseudo-sorting pivot table data, 94–95
p-value

chi-square for calculating, 322
defined, 326

pyramid charts, 306

• Q •
Quadratic Estimates setting for Solver, 280
Query program, 327
Query Wizard

Choose Columns dialog box, 52, 53
Filter Data dialog box, 52–54

Finish dialog box, 55
Sort Order dialog box, 54

querying external databases, 50–55
querying Web page tables, 45–47
QuickBooks (Intuit)

advanced options for exporting, 34
creating a rich data set with, 300
defined, 327
delimited text file choices, 36
exporting data to Excel, 32
opening exported data, 32–33
printing reports to text files, 35–36

• R •
=RAND() function, 238
Random Number Generation tool, 238–240
ranges

counting non-empty cells in, 18
counting values in array within, 193–194
defined, 327
Descriptive Statistics tool for, 228
finding largest value in, 18
finding smallest value in, 18

Rank and Percentile tool, 231–233
RANK function, 190–191
raw data, 56. See also cleaning data
records or rows. See also calculated fields

adding with Table command, 13–15
counting in a database table, 168–170
deleting rows, 58
filtering in pivot tables, 91
grand totals for pivot table, 101, 106
header row, 11, 12, 13, 14, 324
non-empty, counting in a database,

168–170
overview, 11–12
percent of (custom calculation), 112
record, defined, 11, 327
records represented by rows, 11
requirements for Excel tables, 14
resizing rows, 60–61
sorting columns versus, 21
sorting records, 19–21

reduced gradient values, 275
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refreshing pivot data
defined, 327
methods for pivot charts, 137
methods for pivot tables, 92, 103

regression analysis
defined, 212, 250, 327
FORECAST function for, 213
GROWTH function for, 215
INTERCEPT function for, 213
LINEST function for, 213–214
LOGEST function for, 214–215
Regression tool for, 255–256
scatter plots for, 250–254
SLOPE function for, 214
STEYX function for, 214
TREND function for, 214

regression line, calculating slope of, 214
Regression tool, 255–256
relational databases

defined, 11, 327
flat-file databases versus, 11
importing tables, 47–50
querying to import data, 50–55

Remember icon, 5
removing or deleting. See also showing or

hiding
AutoFilters, 23
calculated fields, 119–120
calculated items, 120–121
cell contents, 61
columns, 58
constraints in optimization modeling, 272
gridlines for pivot charts, 152
nonprintable characters, 65–66
pivot chart items, 136
pivot table items, 91
rows, 58
spaces from end of string, 73
statistical measures on status bar, 18
unfiltering a table, 22

repeating text strings, 70–71
re-pivoting

defined, 326
pivot charts, 135–137
pivot tables, 88, 89

REPLACE function, 70

replacing
data in fields, 62–63
portions of text string, 70
text in string, 72

report formatting options for pivot 
tables, 106

reports (QuickBooks), printing to text file,
35–36

reports (Solver)
Answer, 273–274, 277
Limits, 276–277
multiple report sets, 277
Sensitivity, 274–275, 277

REPT function, 70–71
resizing

columns, 59–60
rows, 60–61
scaling pivot chart axes and gridlines,

151–152
retrieving data. See also exporting;

importing
all values from pivot table, 123–124
single value from pivot table, 124–126

reusing optimization modeling 
information, 281

reverse order for pivot chart values, 151
rich data sets, designing for, 300–301
RIGHT function, 71
rows or records. See also calculated fields

adding with Table command, 13–15
counting in a database table, 168–170
deleting rows, 58
filtering in pivot tables, 91
grand totals for pivot table, 101, 106
header row, 11, 12, 13, 14, 324
non-empty, counting in a database,

168–170
overview, 11–12
percent of (custom calculation), 112
record, defined, 11, 327
records represented by rows, 11
requirements for Excel tables, 14
resizing rows, 60–61
sorting columns versus, 21
sorting records, 19–21

RSQ function, 216
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R-squared value
converting to normally distributed

variable z, 216
converting z to, 216
displaying on scatter plot, 253
for Pearson correlation coefficient, 216

running totals calculation for pivot 
tables, 112

• S •
sample, defined, 293
sample statistics. See also inferential

statistics; population statistics
chi-square distribution, 210–211
confidence interval for mean, 202–203
counting permutations, 184
cumulative beta probability density, 217
f-distributions, 206–207
hypergeometric distributions, 209
population statistics versus, 197
probability that two samples are from

same population, 205–206
probability that value comes from same

population as sample, 221–222
random number generation for, 237–240
Sampling tool for, 240–243
standard deviation, 162, 174–176, 195–196
standard deviation, alternate, 196
student t-value, 204, 205
T distributions, 204–206
t-tests, 246–248
variance, 178–179, 197–198, 227
variance, alternate, 198

Sampling tool, 240–243
saving

optimization modeling information, 281
source data with pivot table, 103

scaling
Automatic Scaling setting for Solver, 280
logarithmic, for pivot charts, 

151, 313–316, 325
pivot chart axes and gridlines, 151–152

scatter plots. See also regression analysis
annotating, 253
for correlation data comparison, 307

creating, 251–254
defined, 327
displaying equation on, 253
displaying R-squared value on, 253
trendline for, 253
uses for, 251

SEARCH function, 71
searching. See finding
secondary sort keys. See also sorting 

table records
choosing, 20
defined, 327

selecting
pivot table entirely, 123
pivot table items, 97

Sensitivity Report (Solver), 274–275, 277
Set target cell values do not

converge message, 283
Show Iteration Results setting for 

Solver, 280
showing or hiding

cell details in pivot tables, 97, 103
gridlines for pivot charts, 152
group details in pivot charts, 138–139, 140
group details in pivot tables, 95
PivotTable Field List, 92

SKEW function, 204
skewness. See also kurtosis

defined, 297, 327
Descriptive Statistics tool for, 228
function for, 204
measuring for normal distribution, 204

slash (/) as division operator, 321
SLOPE function, 214
slope of regression line, 214
SMALL function, 190
smoothing constant, 235, 237
solve order for calculated items

defined, 327
reviewing and changing, 122–123

Solver add-in. See also optimization
modeling

Answer Report, 273–274, 277
Assume Linear Model setting, 279, 284
Assume Non-Negative setting, 279–280
Automatic Scaling setting, 280
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Central Derivatives setting, 280–281
Conjugate Search setting, 281
Convergence setting, 279, 282
defined, 327
error messages, 282–285
Forward Derivatives setting, 280–281
identifying variables for, 266–267, 270
installing, 269
iteration limit for, 278, 283
Limits Report, 276–277
multiple report sets, 277
Newton Search setting, 281
non-linear optimization modeling

problems, 279–280, 284
objective function, 265, 267, 325
options for, 277–281
Precision setting, 278–279, 282
Quadratic Estimates setting, 280
reusing model information, 281
saving model information, 281
Sensitivity Report, 274–275, 277
Show Iteration Results setting, 280
solving an optimization modeling

problem, 268–272
starting, 269
Tangent Estimates setting, 280
time limit for, 278, 283
Tolerance setting, 278–279
uses for, 264–265
worksheet setup for, 265–268

Solver cannot improve the current
solution message, 282

Solver could not find a feasible
solution message, 284

Solver encountered an error
value... message, 284

Solver has converged to the
current solution message, 282

solver variables
defined, 328
identifying, 266–267, 270

sorted (Pareto) histogram, 230
sorting pivot table data

custom lists for, 101
overview, 92–94

sorting table records
in ascending order, 20, 22
case-sensitivity for, 21
by cell color, 22
in chronological sequence, 20
defined, 328
in descending order, 20, 22
filtering with, 22
options for, 20–21
primary sort key for, 20
rows versus columns, 21
secondary sort keys for, 20
Sort buttons for, 19
Sort dialog box for, 19–21
when querying to import data, 54

spaces
as data label separators, 149
including when concatenating text, 66
removing from end of string, 73

standard calculations for pivot tables
adding a second calculation, 109, 112
customizing, 112–115
overview, 107–110

standard deviation. See also variance
calculating probability that variable is

within z-standard deviations, 201
defined, 195, 291, 292, 328
Descriptive Statistics tool for, 227
DSTDEV and DSTDEVP functions for,

174–176
finding functions for, 162
as normal distribution parameter, 297
overview, 291–292
of a population, 174–176, 196
of a population, alternate, 163–164, 196
population statistics versus sample

statistics, 197
of a sample, 162, 174–176, 195–196
of a sample, alternate, 196
STDEV function for, 195–196
STDEVA function for, 196
STDEVP function for, 196
STDEVPA function for, 163–164, 197
variance related to, 292
z-test value calculation, 248–250
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standard error
Descriptive Statistics tool for, 227
STEYX function for, 214

STANDARDIZE function, 202
statistical measures on the status bar,

17–19
statistics functions. See also functions

AVEDEV, 185
AVERAGE, 185–186
AVERAGEA, 186
BETADIST, 217
BETAINV, 217–218
BINOMDIST, 207–208
for binomial distributions, 207–209
CHIDIST, 210–211
CHIINV, 211–212
for chi-square distributions, 210–212
CHITEST, 212
COMBIN, 184
CONFIDENCE, 202–203
CORREL, 215
for correlation, 215–216
COUNT, 181–182
COUNTA, 182
COUNTBLANK, 183
COUNTIF, 183
for counting items in a data set, 181–184
COVAR, 199
CRITBINOM, 209
DEVSQ, 199
for esoteric probability distributions,

217–222
EXPONDIST, 218
FDIST, 206
for f-distributions, 206–207
for finding values, ranks, and percentiles,

188–195
FINV, 206–207
FISHER, 216
FISHERINV, 216
FORECAST, 213
FREQUENCY, 193–194
FTEST, 207
GAMMADIST, 218–219
GAMMAINV, 219
GAMMALN, 219

GEOMEAN, 188
GROWTH, 215
HARMEAN, 188
HYPGEOMDIST, 209
INTERCEPT, 213
KURT, 203
LARGE, 189–190
LINEST, 213–214
LOGEST, 214–215
LOGINV, 220
LOGNORMDIST, 220
MAX, 188
MAXA, 189
for means, modes, and medians, 184–188
MEDIAN, 187
MIN, 189
MINA, 189
MODE, 187
NEGBINOMDIST, 208
for normal distributions, 199–204
NORMDIST, 199–200
NORMINV, 200–201
NORMSDIST, 201
NORMSINV, 201–202
PEARSON, 216
PERCENTILE, 192
PERCENTRANK, 191–192
PERMUT, 184
POISSON, 220–221
population statistics versus sample

statistics, 197
PROB, 194–195
RANK, 190–191
for regression analysis, 212–215
RSQ, 216
SKEW, 204
SLOPE, 214
SMALL, 190
for standard deviations and variances,

195–199
STANDARDIZE, 202
STDEV, 195–196
STDEVA, 196
STDEVP, 196
STDEVPA, 163–164, 197
STEYX, 214
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for T distributions, 204–206
TDIST, 204–205
TINV, 205
TREND, 214
TRIMMEAN, 186–187
TTEST, 205–206
VAR, 197–198
VARA, 198
VARP, 198
VARPA, 198–199
WEIBULL, 221
ZTEST, 221–222

Status Bar
Configuration menu, 18
statistical measures on, 17–19

STDEV function, 195–196
STDEVA function, 196
STDEVP function, 196
STDEVPA function

entering arguments for, 163–164
help for, 164
overview, 197

STEYX function, 214
Stop chosen when maximum

iteration limit was 
reached message, 283

Stop chosen when maximum time
limit was reached message, 283

straight text (ASCII) files. See also text files
defined, 321
delimited text files versus, 36
importing, 37–41

strings. See characters; text
styles

for pivot chart lines, 146
for pivot charts, 144
for pivot tables, 104–105

SUBSTITUTE function, 72
subtotals

formats for pivot tables, 106
for pivot table groups, 95

sum calculations
of database values, DSUM function for,

176–177
Descriptive Statistics tool for, 228

field settings for, 98, 99, 109
powerful data analysis with, 301–302
squared deviations from mean, 199
standard calculations for pivot tables,

108, 109–110
statistical measure on status bar for, 

17, 18
SUM function, 160
surface charts, 307
symmetry, measuring for normal distri-

bution, 203. See also skewness

• T •
T distributions

calculating probability of given t-value,
204–205

calculating t-value of given 
probability, 205

defined, 294
normal distribution versus, 294
returning probability that two samples

are from same population, 205–206
student t-value, 204, 205

T function, 72–73
tab-delimited text files. See delimited 

text files
Table command, 13, 14–15
tables

building manually, 12–15
data table for pivot charts, 149–150
defined, 9, 328
downloading examples for this book, 

9, 82
exporting from database, 12
as flat-file databases, 11
importing from databases, 47–50
overview, 9–12
sorting records, 19–21
Web page, querying, 45–47

tail of probability distribution, 298
Tangent Estimates setting for Solver, 280
TDIST function, 204–205
Technical Stuff icon, 2, 5
tertiary key, 328
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text. See also characters
capitalizing first letter of every word, 70
comparing two strings, 66–67
concatenating (combining) strings, 66
converting text function formulas to, 74
converting to lowercase, 69
converting to value, 74
counting characters in string, 68–69
finding starting character of string within

a string, 67
finding starting position of text fragment

in string, 71
fonts for pivot charts, 155–156
formatting numbers and converting to, 73
pivot chart, formatting, 155–156
pivot chart titles, 145–146, 307, 322
removing nonprintable characters from,

65–66
removing spaces from end, 73
repeating strings, 70–71
replacing in string, 72
replacing portions of string, 70
returning chunk from middle of string, 69
returning strings, 72–73
rounding numeric values and converting

to, 68
text files

defined, 328
delimited, defined, 36
exporting data to, 34–36
importing delimited text, 42–44
importing straight text, 37–41
pathname for, 36
straight ASCII versus delimited, 36

TEXT function, 73
text functions. See also functions

BAHTEXT, 65
CHAR, 65
CLEAN, 65–66
CODE, 65
CONCATENATE, 66
converting formulas to text, 74
defined, 328
downloading examples for this book, 65
EXACT, 66–67
FIND, 67
FIXED, 68
getting descriptions for, 65

LEFT, 68
LEN, 68–69
LOWER, 69
MID, 69
PROPER, 70
REPLACE, 70
REPT, 70–71
RIGHT, 71
SEARCH, 71
SUBSTITUTE, 72
T, 72–73
TEXT, 73
TRIM, 73
UPPER, 73–74
VALUE, 74

Text Import Wizard
advanced options, 40–41, 44
breaking rows into columns, 39
choosing default format for columns, 

40, 43
Data Preview section, 39, 44
Date format radio button, 40, 43
decimal separator choices, 40
Delimited radio button, 42
for delimited text files, 42–44
Fixed Width radio button, 38
identifying columns not to import, 40
identifying delimiter characters, 43
opening text files for, 37–38, 42
Start Import at Row text box, 

38–39, 42–43
Step 1, 38–39, 42–43
Step 2, 39, 43
Step 3, 39–41, 43–44
for straight text files, 37–41
thousands separator choices, 40

text labels, 328
Thai characters, text function for, 65
There is not enough memory...

message, 285
third-party data sources, 301
3-D charts

avoiding, 310–313, 321
formatting walls of, 156
misleading, 312–313
pie charts, 312–313, 321
3-D View command for, 156

time limit for Solver, 278, 283
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time-series charts, 328
time-series data comparison, 306
TINV function, 205
Tip icon, 2, 5
titles of pivot charts. See also pivot charts

chart message as, 307
defined, 322
filling with color or pattern, 146
options for, 145–146

toggling AutoFilter, 21, 23, 24
Tolerance setting for Solver, 278–279
TREND function, 214
trendline

finding values along, 214
for scatter plots, 253

trends, identifying, 302
TRIM function, 73
TRIMMEAN function, 186–187
true, 1 as logical value for, 66–67
TTEST function, 205–206
t-Test: Paired Two Sample for Means tool,

246–248
t-Test: Two-Sample Assuming Equal

Variances tool, 246–248
t-Test: Two-Sample Assuming Unequal

Variances tool, 246–248
Tufte, Edward (recommended author)

about, 328
Envisioning Information, 316
The Visual Display of Quantitative

Information, 316, 317
Visual Explanations, 316
Web site, 317

turning AutoFilter on and off, 21, 23, 24
t-value. See also z-value

defined, 328
t-test tools for, 246–248

• U •
ungrouping

pivot chart data, 138–139, 140
pivot table data, 95–96

uniform distribution, 295, 329. See also
probability distribution

UPPER function, 73–74

uppercase. See also case-sensitivity
capitalizing first letter of every word, 70
converting text to, 73–74

• V •
validating data

need for, 75
providing error messages, 77–78
providing input messages, 76–77
setting criteria for, 75–76
setting scope of, 76

#VALUE error message for DGET 
function, 172

VALUE function, 74
values. See also maximum value; minimum

value; numeric values
associated with lognormal distribution

probability, 220
calculating probability for, 194–195
calculating probability that X falls at or

below, 199–200
counting in a range or bin in array,

193–194
Covariance analysis tool for, 259–260
defined, 329
finding along trendline, 214
finding at a percentile, in array, 192
finding kth largest, in array, 189–190
finding kth smallest, in array, 190
finding percentile of, in array, 191–192
logical, for true and false, 66–67
pound sign in rows too narrow for, 59
p-value, 322, 326
ranking in array, 190–191
reduced gradient values, 275
retrieving from database with DGET,

170–172
returning z-value for a, 202
reverse order for pivot charts, 151
R-squared value, 215, 253
t-value, 328
x-values, 219, 329
y-values, 329
z-value, 202, 329

VAR function, 197–198
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VARA function, 198
variance. See also standard deviation

ANOVA (analysis of variance) tools,
260–261

covariance, calculating, 199
defined, 178, 195, 292, 329
Descriptive Statistics tool for, 227
DEVSQ function for, 199
DVAR and DVARP functions for, 178–179
f-test analysis for comparing, 261–262
of a population, 178–179, 198
of a population, alternate, 198–199
of a sample, 178–179, 197–198, 227
of a sample, alternate, 198
standard deviation related to, 292
sum of squared deviations, 199
t-Test: Two-Sample Assuming Equal

Variances tool, 246–248
t-Test: Two-Sample Assuming Unequal

Variances tool, 246–248
VAR function for, 197–198
VARA function for, 198
VARP function for, 198
VARPA function for, 198–199
z-test value calculation, 248–250

VARP function, 198
VARPA function, 198–199
viewing. See also showing or hiding

calculated field and calculated item
formulas, 121–122

cell details in pivot tables, 97, 103
formulas rather than results, 265
solve order for calculated items, 122

The Visual Display of Quantitative
Information (Tufte), 316, 317

Visual Explanations (Tufte), 316

• W •
walls of 3-D charts, formatting, 156
Warning icon, 2–3, 5
Web queries, 45–47, 301, 329
Weibull distribution, 221
WEIBULL function, 221
whole numbers, rounding numeric values

to, and converting to text, 68
whole-to-whole data comparison, 306

Width command, 59
workbooks. See also editing imported

workbooks
adding pivot chart to, 152–153
defined, 329
downloading examples for this book, 

9, 65, 82, 246, 265
importing data by querying a database,

50–55
importing data using Web queries, 

45–47, 301
importing database tables, 47–50
for Solver, setting up, 265–268

• X •
x-values

defined, 329
for gamma distribution probability, 219

XY (Scatter) charts. See also regression
analysis

annotating, 253
for correlation data comparison, 307
creating, 251–254
defined, 327
displaying equation on, 253
displaying R-squared value on, 253
trendline for, 253
uses for, 251

• Y •
y-axis intercept for best-fit line, finding, 213
y-values, 329

• Z •
0 as logical value for false, 67
Zip file of workbook examples, 

9, 65, 82, 246
z-test calculations, 248–250
ZTEST function, 221–222
z-test probability, 221–222
z-value. See also t-value

defined, 329
returning for a value, 202
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