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QNTRODUCTION

Introduction

Because Microsoft Excel is such a daunting program with regards to flexibility
and the number of tools involved, Microsoft Excel 2000 Functions in Practice was
designed to break out the automated functions in Excel. You might be asking
“What is a function, anyway?” A function is a predetermined calculation built into
Excel. The function with its arguments activates the software to perform the
calculation. You’ll notice that this book contains nearly as many screen captures
as there are functions in Excel. We've also included a CD with the functions
shown in this book—this way you can refer to the CD and practice using the
functions while reading the text.
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Who Should Read This Book?

If you're just beginning to use Excel or have used Excel for years, chances are, functions have
been a bit confusing at times. This book was designed for all users as a true reference guide—
which is why all of the chapters are broken into their respective functions. It allows you to gain
quick access, and in most cases, the function is accompanied with a screen capture in addition
to being accessible on the CD. The spirit of this book was not to create gadget functions, but
functions that are used and are useful. Hopefully you'll find this reference an invaluable
resource for using Microsoft Excel Functions.

How This Book Is Organized

This book is organized in a straightforward fashion that allows you to go directly to the category
in which you're working. For example, if you want help looking up information from a list in
Excel, go to the Lookup and Reference chapter of this book. Organizing a book that contains so
many functions by their respective categories helps you save countless hours searching for the
right function to compute the task.

Chapter 1 “Functions Overview”
In this chapter, you'll learn some fundamentals that describe the basics of function construction.
Chapter 1 covers all the basic conventions of syntax and syntax priorities in constructing functions.

Chapter 2 “Managing Your Business with Functions”

This chapter is dedicated to showing business situations and solutions using proper spreadsheet
design and functions.

Chapter 3 “Database- and List-Management Functions”

Learn all the current database functions with examples in Microsoft Excel 2000 in this chapter.

Chapter 4 “Date and Time Functions”

This chapter covers all the current date and time functions with specific examples.

Chapter 5 “Engineering Functions”

This chapter covers all the current Engineering functions.

Chapter 6 “Financial Functions”

Explore examples of the current Financial functions.

Chapter 7 “Information Functions”

This chapter covers all the current Information functions.
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Chapter 8 “Logical Functions”

This chapter covers all the current Logical functions with specific examples.

Chapter 9 “Lookup and Reference Functions”

This chapter covers all the current Lookup and Reference functions.

Chapter 10 “Math and Trigonometry Functions”

Examine all the Excel 2000 Math and Trigonometry functions.

Chapter 11 “Statistical Functions”

Learn about all the current Statistical functions with specific examples.

Chapter 12 “Text Functions”

This chapter covers all the current Text functions and examples of what are available in Excel 2000.

Conventions Used in This Book

Certain text formats will help you read and understand the text in Microsoft Excel 2000
Functions in Practice. Each function is broken into the following format structure.

1. Function—The function to be described.

2. Syntax—The elements included in the proper order to make the function work.
3. Brief Description—A brief overview of what the function calculates.
4

. Elongated Description—A longer version of the description with examples of how to
use the function.

5. Argument Description—The description of each element of the function’s syntax.

6. Example—In most cases, an example is included to show the function being used in
practice.

7. Example Description—A brief description of the example shown in the figure, where

appropriate.

In Excel, you can use either the mouse or the keyboard to activate commands and choose
options. You can press a command or menu hotkey, use the function keys, or click items with
the mouse to make your selections.

I'll also use a mixture of the following to draw out important things you need to pay attention to.
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N O T E Notes provide additional information that might help you avoid problems or offer advice or
general information related to the current topic.

@ Tips provide extra information that supplements the current topic. Often, tips offer shortcuts or
alternative methods for accomplishing a task.




(CHAPTER

Functions Overview

Function Fundamentals

What is a function? A function in Excel is a built-in calculation that performs a
mathematical operation. For example, if I had a list of a thousand numbers and
wanted to manually look for the highest value, it could take a while. That’s where
Excel can help you out. It has a Max formula that searches a specified range and
places the highest value in the cell with the formula. Using another example, if
you wanted to calculate the average from a list of numbers, you could use the
Average function to calculate the average. In all, Excel has more than 450 mathe-
matical calculations already created, so if you know which ones do what, you can
save countless hours. In addition to the numerous calculations already created,
you’ll also learn how to create your own functions. If you have specific calcula-
tions that are customized to you or your business, it may warrant creating your
own set of custom functions.

Functions Versus Formulas
The function is the built-in mathematical calculation provided by Excel. The
formula is the function with its arguments. Each function is activated by the =
sign. For example, if you place the formula Average (B3:B20), where Average is
the function and (B3:B20) is the argument, nothing happens; however, place an =
sign in front of Average and it activates the formula. Think of it in terms of using
a key to start your car.

Arguments

An argument is the reference behind the function. The reference being the
number, cell reference, or worksheet names. For example, if I were to calculate
the average of cells B3:B20 in a list, the argument is the cell-range reference
shown as (B3:B20) behind the function. Table 1.1 shows examples of arguments
used in Excel.
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Table 1.1 Argument Types

Argument Example
Numbers 1,2,3

Text “January”
Logical Values (True or False)

Cell References

Operators

B7 or B7:B20

Operators are really broken into four categories: arithmetic operators, comparison operators,
text operators, and reference operators. An operator simply tells Excel what kind of calcula-
tion you want to perform. For example, if I wanted to divide 7 by 3, the operator is the front
slash key and tells Excel to divide. In essence, it’s a language used to talk to Excel and to tell
it what you want to do. You could use voice recognition to tell Excel to divide or you could

learn the keystroke language as shown in Table 1.2.

Table 1.2 Keystroke Operators

Arithmetic Explanation Example

+ Addition 2+3
Subtraction 5-1
Negation -7

* Multiplication 7*3

/ Division 7/2

% Percent 90%

~ Exponentiation 772

Comparison Explanation Example

= Equal to B1=D1

> Greater than B1>D1

< Less than B1<D1

>= Greater than or equal to B1>=D1

<= Less than or equal to B1<=D1

<> Not equal to B1<>D1
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Table 1.2 Keystroke Operators

Text Explanation Example
& Adjoins text "Scott" & "Blattner"
produce "ScottBlattner"
Reference Explanation Example
One reference between all cells B3:B20

s Separates arguments in a function (B3,B20)

Operator Order
When creating complicated formulas or formulas that include more than one operator, there
is a specific order to use. The order is listed in Table 1.3. Meaning, if I were to create a
formula that contained % and the operator +, the % would come first.

Table 1.3 Excel’s Operator Order

Operator Order Example

1 % Percent

~ Exponentiation

3 * / Multiplication before Division
4 + — Addition and then Subtraction
5 & Ampersand (adjoins text)

6 >, >=, <, <=, = <> Comparisons

Custom Functions

You can create custom functions in Excel, however, be sure Excel has not already addressed
a function that will work for your specific needs. Note the following custom function example.

If I was in the construction industry, and had a specific calculation that included a formula
with rates that were specific to my company and equipment, and a profit rate that was also
specific to my company, | would want to create the custom function =TRUCKRATE (xxx). Now,
every time that | estimate an amount of material to be moved and it includes the use of a Cat
777 truck, it would calculate the amount of material based on the 777 truck base rate plus
overhead. See Chapter 2, “Managing Your Business with Functions,” to learn more about
creating custom functions.

The following quick reference will help you find a function that will work for your specific needs.
To learn more about the function, see its detailed description in the corresponding chapter.
As you will see, the lists below are grouped to reflect the structure and layout of this book.
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For example, to learn more about the DCOUNT function, you’d go to the Chapter 3, covering
“Database- and List-Management Functions.”

Database- and List-Management Functions

DAVERAGE Indicates the average of the values that meet the specified criteria.

DCOUNT Counts the number of cells that contain numbers that meet the
specified criteria.

DCOUNTA Counts nonblank cells containing numbers or text that meet the
specified criteria.

DGET Returns a single value that meets the specified criteria.

DMAX Extracts the highest value that meets the specified criteria.

DMIN Extracts the lowest value that meets the specified criteria.

DPRODUCT Returns the product of multiplying the values that meet the
specified criteria.

DSTDEV Returns the calculation of the standard deviation of a population,
based on the sum of the whole population.

DSUM Returns the total of the values that meet the specified criteria.

DVAR Estimates the variance of a sample population, based on the

values that meet the specified criteria.

DVARP Returns the calculation of the variance of an entire population,
based on the values that meet the specified criteria.

GETPIVOTDATA Returns a value of data stored in a pivot table.

Date and Time Functions

DATE Returns the DATEVALUE as a serial number.

DATEVALUE Converts a text date to a DATEVALUE as a serial number.

DAY Returns the corresponding day of the month as a serial number,
from 1 to 31.

DAYS360 Returns the number of days between two set dates that you specify.

EDATE Returns the value or serial number of the date specified by you

and the number of months before or after the specified date. Use
EDATE to calculate the maturity date or date due that falls on the
same day of the month as the date of issue.

EOMONTH Returns the calculated maturity dates or dates due that fall in the
last day of the month.



HOUR
MINUTE
MONTH

NETWORKDAYS

NOw

SECOND

TIME

TIMEVALUE

TODAY

WEEKDAY

YEAR

YEARFRAC
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Returns the hour as a serial number integer between 0 and 23.
Returns the serial number that corresponds to the minute.

Returns the corresponding serial number of the month between
1 and 12.

Returns the number of working days between two dates.
Excludes weekends and specified holidays.

Returns the current date and time in the form of a serial number.
There are no arguments for this function. This function updates the
date and time each time the worksheet it appears on re-calculates.

Returns the corresponding serial number of seconds as an integer
between 0 and 59.

Returns the corresponding serial number of time as a fraction or
decimal between 0 and 0.99999999.

Returns the serial number represented by text as time.

Returns the current date as a serial number. There are no argu-
ments for this function. This function updates the date each time
the worksheet it appears on re-calculates.

Returns the corresponding day of the week as a serial number.

Returns the corresponding year as a serial number in the form of
an integer.

Returns the calculated fraction of the year represented by whole
numbers between two dates.

DDE and External Functions

For information on the following DDE and External functions, see Chapter 2, “Managing
Your Business with Functions.”

CALL

REGISTER.ID

SQL.REQUEST

Calls up the procedure in a dynamic link library or code resource.
Syntax 1 is used in conjunction with the REGISTER function,
Syntax 2 uses the CALL function by itself.

Supplies the registered ID of the dynamic link library or code
resource.

Runs a query from a worksheet and connects an external data
source.

Engineering Functions

BESSELI

Returns the Bessel function in modified form for imaginary
arguments.



BESSELJ

BESSELK

BESSELY

BIN2DEC
BIN2HEX
BIN20CT
COMPLEX

CONVERT
DEC2BIN
DEC2HEX
DEC20CT
DELTA
ERF

ERFC

GESTEP

HEX2BIN
HEX2DEC
HEX20CT
IMABS

IMAGINARY

IMARGUMENT
IMCONJUGATE

IMCOS

IMDIV
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Returns the actual Bessel function. X is the value at which to
evaluate the function. Y is the order of the Bessel function.

Returns the Bessel function in modified form for imaginary
arguments.

Returns the Bessel function, also known as the Weber or Neumann
function. X is the value at which to evaluate the function. N is the
order of the function.

Converts a binary number to decimal form.
Converts a binary number to hexadecimal.
Converts a binary number to octal.

Converts real and imaginary coefficients into a complex number
of the form x + yiorx + yj.

Converts from one measurement system to another.
Converts decimal numbers to binary.

Converts decimal numbers to hexadecimal.
Converts decimal numbers to octal.

Tests whether numbers or values are equal.

Returns the integrated error function between lower limit and
upper limit.

Returns a complementary ERF function integrated between x and
infinity. X is the lower bound for integrating ERF.

Returns the value of 1 if the number is greater than or equal to
the step, otherwise 0.

Converts hexadecimal numbers to binary.
Converts hexadecimal numbers to decimal.
Converts hexadecimal numbers to octal.

Returns the absolute value (Modulus) of a complex number in
x + yiorx + yj text format.

Returns the coefficient of a complex number x + yi or x + yj in
text format.

Returns the Theta argument as an angle expressed in radians.

Returns the complex conjugate of a complex number

X + yiorx + yjin text format.

Returns the cosine of a complex number x + yi or x + yj in text
format.

Returns the quotient of complex numbers x + yi or x + yjin
text format.



IMEXP

IMLN

IMLOG10

IMLOG2

IMPOWER

IMPRODUCT

IMREAL

IMSIN

IMSQRT

IMSUB

IMSUM

OCT2BIN
OCT2DEC
OCT2HEX
SQRTPI
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Returns the exponential of complex numbers x + yior x + yjin
text format.

Returns the natural logarithm of complex numbers
X + yiorx + yj in text format.

Returns the common logarithm (base 10) of complex numbers
x + yiorx + yj in text format.

Returns the base 2 logarithm of complex numbers
X + yiorx + yj in text format.

Returns a complex number raised to a power x + yior x + yjin
text format.

Returns the product from 2 to 29 complex numbers
X + yiorx + yj in text format.

Returns real coefficients of complex numbers x + yi orx + yj
in text format.

Returns the sine of complex numbers x + yior x + yj in text
format.

Returns the square root of complex numbers x + yior x + yjin
text format.

Returns the difference of two complex numbers x + yior x + yj
in text format.

Returns the sum of two complex numbers x + yi or x + yj in
text format.

Converts an octal number to binary.
Converts an octal number to decimal.
Converts an octal number to hexadecimal.

Returns the square root of a positive number multiplied by pi.
This value cannot be less than zero. Also found under
Trigonometric functions.

Financial Functions

ACCRINT
ACCRINTM

AMORDEGRC
AMORLINC
COUPDAYBS

Returns the accrued interest for security that pays periodic interest.

Returns the accrued interest for security that pays interest at
maturity.

Returns appreciation for each accounting period.
Returns depreciation for each accounting period.

Returns the number of days from the start date of the coupon
period to the settlement.
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COUPDAYS

COUPDAYSNC

COUPNCD

COUPNUM

COUPPCD

CUMIPMT

CUMPRINC

DB

DDB

DISC

DOLLARDE
DOLLARFR
DURATION

EFFECT

FV

FVSCHEDULE

INTRATE

IPMT

IRR

MDURATION

Returns the number of days in the coupon period that includes
the settlement date.

Returns the number of days from the settlement date to the next
coupon date.

Returns the number of days from the next coupon date after the
settlement date.

Returns the total number of coupons payable between the settle-
ment and maturity date, rounded up to the nearest whole coupon.

Returns the number of the previous coupon date before the
settlement date.

Returns the cumulative interest on a loan between start and stop
dates.

Returns the cumulative principal amount between start and stop
dates.

Returns the asset depreciation for a period using the fixed-
declining balance method.

Returns the asset depreciation for a period using the double-
declining balance method, or another method you specify.

Returns the security discount rate.
Converts a fraction dollar price into a decimal dollar price.
Converts a decimal dollar price into a fraction dollar price.

Returns the duration for an assumed par value of $100 using the
Macauley method.

Returns the effective interest rate annually, giving the nominal
annual interest rate and the number of compounding periods per
year.

Returns the future value of periodic payments and a constant
interest rate.

Returns the future value of the initial principal after applying
several compound interest rates.
Returns the interest rate of a fully invested security.

Returns the interest payment for a period of time based on an
investment with periodic constant payments and a constant
interest rate.

Returns the internal rate of return for a series of cash flows
represented by numbers in the form of values.

Returns a modified duration of a security with an assumed par
value of $100.



MIRR

NOMINAL

NPER

NPV

ODDFPRICE

ODDFYIELD
ODDLPRICE

ODDLYIELD
PMT

PPMT

PRICE

PRICEDISC

PRICEMAT

PV
RATE
RECEIVED

SLN

SYD

TBILLEQ
TBILLPRICE
TBILLYIELD
VDB

XIRR
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Returns a modified internal rate of return for several periodic
cash flows.

Returns the nominal annual interest rate given an effective rate
and a number of compounding periods per year.

Returns the number of periods for an investment based on periodic
constant payments and a constant interest rate.

Calculates the net present value of an investment with the
discount rate and several future payments and income.

Returns the value of a security based on a per $100 face value and
an odd first period.

Returns the security yield with an odd first period.

Returns the per $100 face value of a security having an odd last
coupon period.

Returns the security yield that has an odd last coupon period.

Calculates the loan payment for a loan based on constant
payments and constant interest rates.

Returns the principal payment for a period of an investment based
on periodic constant payments and a constant interest rate.

Returns the value of a security based on price per $100 face value
and periodic payments.

Returns the value of a discounted security based on a price per
$100 face value.

Returns the value of a security that pays interest at maturity and
price per $100 face value.

Returns the present value based on an investment.
Returns per period the interest of an annuity.

Returns the amount received at maturity based on a fully invested
security.

Returns the straight-line depreciation on an asset based on one
period.

Returns the sum-of-years-digits depreciation of an asset based on
a specified period.

Returns the bond equivalent yield for a treasury bill.
Returns the price per $100 face value for a treasury bill.
Returns the yield for a treasury bill.

Returns the depreciation of an asset for a period you specify.

Returns the internal rate of return for a schedule of cash flows
that are not necessarily periodic.
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XNPV

YIELD

YIELDDISC
YIELDMAT

Returns the present value for a schedule of cash flows that are not
necessarily periodic.

Returns the yield of the security based on a yield that pays
periodic interest.

Returns the annual yield for a discounted security.

Returns the annual yield based on a security that pays interest at
maturity.

Information Functions

CELL

COUNTBLANK
ERROR.TYPE

INFO
ISBLANK
ISERR

ISERROR

ISEVEN

ISLOGICAL
ISNA
ISNONTEXT

ISNUMBER
ISODD
ISREF

N

NA

TYPE

Returns information about a cell’s location, formatting, or contents
in the upper-left cell in a reference.

Counts the number of empty cells in a specified range.

Returns the corresponding number value associated with an error
type in Microsoft Excel.

Returns operating environment information.
Returns the value associated with the number of empty cells.

Returns the error value associated with an error in Microsoft
Excel, except #NA.

Returns the error value associated with an error in Microsoft
Excel.

Returns TRUE or FALSE if the number is even or odd, TRUE being
even and FALSE being odd.

Returns TRUE if the value is logical.
Returns the value associated with the error type #NA.

Returns the value of any item that is nontext and returns TRUE if
the value refers to a blank cell.

Returns a value if the cell has a number.

Returns FALSE if the number is even and TRUE if the number is odd.
Returns the value associated with a reference.

Returns the value converted to a number.

Returns the error value associated with #NA.

Returns the type of value, for example, Number = 1, Text = 2,
Logical Value = 4, Error Value = 16, and Array = 64. Use type
when the behavior of another function depends on the type of
value in a particular cell.

Returns the logical value TRUE or FALSE associated with text.



Logical Functions

Lookup

AND

FALSE

IF

NOT
OR

TRUE
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Returns TRUE if the arguments are true in the formula, and FALSE
if they’re false.

Returns the value FALSE. There are no arguments associated with
this function.

Returns a value if one condition is TRUE, and returns another value
if the condition is FALSE.

Returns the reverse value of its arguments.

Returns FALSE if all arguments are false, and TRUE if all
arguments are true.

Returns the value TRUE. There are no arguments associated with
this function.

and Reference Functions

ADDRESS

AREAS
CHOOSE

COLUMN
COLUMNS

HLOOKUP
HYPERLINK

INDEX
(Array Form)

INDEX
(Reference Form)

INDIRECT

LOOKUP
(Array Form)

LOOKUP
(Vector Form)

Creates a cell address as text given specified row and column
numbers.

Returns the number of areas based on a reference.

Returns the index number from the list based on a list of
arguments.

Returns the column number based on a given reference.

Returns the number of columns based on an array or
reference.

Searches for a specified value in an array or a table’s top row.

Creates a shortcut to jump to a document stored within a work-
book or on a network server. You can also use the hyperlink
function to link to a URL, such as a stock page on the Web.

Returns the value of an element selected by the row number and
column letter indexes based on a table or array.

Returns the reference of the cell based on the intersection of a
particular row and column.

Returns the reference based on a text string.

Looks in the first row or column of an array, and returns the
specified value from the same position in the last row or column
of the array.

Returns the value from the same position in a second row
or column based on a range of one row or one column.
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MATCH

OFFSET

ROW

ROWS
TRANSPOSE
VLOOKUP

Returns the position of an item in an array that matches a specified
value and order.

Returns a reference to a range that is a specific number of rows
and columns from a cell or range of cells.

Returns the row number based on a reference.
Returns the number of rows based on a reference or array.
Returns a horizontal range of cells as vertical or vice versa.

Looks for a value in the leftmost column of a table and returns a
value from the column number you specify.

Math and Trigonometry Functions

ABS
ACOS

ACOSH
ASIN
ASINH
ATAN
ATAN2
ATANH
CEILING

COMBIN
CoSs
COSH
COUNTIF

DEGREES
EVEN

EXP

FACT
FACTDOUBLE
FLOOR

GCD
INT

Returns the absolute value of number.

Returns the arccosine of number. The arccosine is the angle
whose cosine is number.

Returns the inverse hyperbolic cosine of number.

Returns the arccosine of number.

Returns the inverse hyperbolic sine of number.

Returns the arctangent of number.

Returns the arctangent of the specified x and y coordinates.
Returns the inverse hyperbolic tangent of number.

Returns number rounded up, away from zero, to the nearest
multiple of significance.

Returns the number of combinations for a given number of items.
Returns the cosine of a given angle.
Returns the hyperbolic cosine of number.

Counts the number of cells in a specified range that meet the
criteria you specify.

Converts radians into degrees.

Returns number rounded up to the nearest integer.
Returns E raised to the power of number.

Returns the factorial of number.

Returns the double factorial of number.

Rounds number down, toward zero, to the nearest multiple of
significance.

Returns the greatest common divisor of two or more integers.

Rounds number down to the nearest integer.



LCMN

LN

LoG

LOG10
MDETERM
MINVERSE
MMULT

MOD

MROUND
MULTINOMIAL

0oDD
PI

POWER
PRODUCT

QUOTIENT
RADIANS
RAND

RANDBETWEEN
ROMAN
ROUND
ROUNDDOWN
ROUNDUP
SERIESSUM
SIGN

SIN

SINH

SQRT
SQRTPI
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Returns the least common multiple of integers.

Returns the natural logarithm of a number.

Returns the logarithm of a number to the base you specify.
Returns the base 10 logarithm of a number.

Returns the matrix determinant of an array.

Returns the inverse matrix for the matrix stored in an array.
Returns the matrix product of two arrays.

Returns the remainder after number is divided by divisor.
Returns number rounded to the desired multiple.

Returns the ratio of the factorial of a sum of values to the product
of factorials.

Returns number rounded to the nearest odd integer.

Returns the number 3.14159265358979, the mathematical
constant pi, accurate to 15 digits. There are no arguments associ-
ated with this function.

Returns the result of a number raised to a power.

Multiplies all the numbers given as arguments and returns the
product.

Returns the integer portion of a division.
Converts degrees to radians.

Returns an evenly distributed number greater than or equal to 0
and less than 1. There are no arguments associated with this
function.

Returns a random number between the numbers you specify.
Converts an Arabic numeral to Roman, as text.

Rounds a number to a specified number of digits.

Rounds a number down toward 0.

Rounds a number up away from 0.

Returns the sum of a power series based on the formula.
Determines the sign (positive or negative) of number.
Returns the sine of the given angle.

Returns the hyperbolic sine of number.

Returns the positive square root of number.

Returns the square root of (number*pi).



18 I Chapter 1 Functions Overview

SUBTOTAL Returns a subtotal from a list or database. It has 11 commands.
Subtotal can tally AVERAGE, COUNT, COUNTA, MAX, MIN, PRODUCT,
STDEV, STDEVP, SUM, VAR, and VARP.

SUM Adds the numbers in a range of cells.

SUMIF Adds the cells specified by criteria.

SUMPRODUCT Multiplies corresponding components in the given array, and
returns the sum of those products.

SuMsQ Returns the sum of the squares of the arguments.

SUMX2MY2 Returns the sum of the difference of squares of corresponding
values in two arrays.

SUMX2PY2 Returns the sum of the sum of squares in corresponding values
in two arrays.

SUMXMY2 Returns the sum of squares of differences of corresponding
values in two arrays.

TAN Returns the tangent of the given angle.

TANH Returns the hyperbolic tangent of number.

TRUNC Truncates number to an integer, removing the fractional part of
the number.

Statistical Functions

AVEDEV Returns the average of the absolute deviations of data points from
their mean.

AVERAGE Returns the average of the arguments.

AVERAGE A Calculates the average of the values in the list of arguments.

BETADIST Returns the cumulative beta probability density function.

BETAINV Returns the inverse of the cumulative beta probability density
function.

BINOMDIST Returns the individual term binomial distribution probability.

CHIDIST Returns the one-tailed probability of the chi-squared distribution.

CHINV Returns the inverse of the one-tailed probability of the chi-squared
distribution.

CHITEST Returns the test for independence.

CONFIDENCE Returns the confidence interval for a population mean.

CORREL Returns the correlation coefficient of the arrayl and array?2 cell
ranges.

COUNT Counts the number of cells that contain numbers within the list of

arguments.



COUNTA

COVAR

CRITBINOM

DEVSQ

EXPONDIST
FDIST
FINV
FISHER
FISHERINV
FORECAST
FREQUENCY

FTEST
GAMMADIST
GAMMAINV
GAMMALN
GEOMEAN
GROWTH
HARMEAN
HYPGEOMDIST
INTERCEPT

KURT
LARGE
LINEST

LOGEST

LOGINV

LOGNORMDIST
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Counts the number of cells that are not empty and the values
within the list of arguments.

Returns covariance, the average of the products of deviations for
each data-point pair.

Returns the smallest value for which the cumulative binomial
distribution is greater than or equal to a criterion value.

Returns the sum of squares of deviations of data points from their
sample mean.

Returns the exponential distribution.

Returns the F probability distribution.

Returns the inverse of the F probability distribution.

Returns the Fisher transformation at X.

Returns the inverse of the Fisher transformation.

Calculates or predicts a future value by using existing values.

Calculates how often values occur within a range of values, and
then returns a vertical array of numbers.

Returns the result of an Ftest.

Returns the gamma distribution.

Returns the inverse of the gamma cumulative distribution.
Returns the natural logarithm of the gamma function.

Returns the geometric mean of an array or range of positive data.
Calculates predicted exponential growth by using existing data.
Returns the harmonic mean of a data set.

Returns the hypergeometric distribution.

Calculates the point at which a line will intersect the y-axis by
using existing x-values and y-values.

Returns the Kurtosis of a data set.

Returns the k-th largest value in a data set.

Calculates the statistics for a line by using the “least squares”
method to calculate a straight line that best fits your data, and
returns an array that describes the line.

Calculates an exponential curve that fits your data and returns an
array of values that describes the curve in regression analysis.

Returns the inverse of the lognormal cumulative distribution
function of X, wherein (x) is normally distributed with parameters
MEAN and STANDARD_DEV.

Returns the cumulative LOGNORMAL distribution of X, wherein (x)
is normally distributed with parameters MEAN and STANDARD_DEV.



MAX
MAXA
MEDIAN
MIN
MINA
MODE

NEGBINOMDIST
NORMDIST

NORMINV

NORMSDIST
NORMSINV
PEARSON

PERCENTILE

PERCENTRANK

PERMUT

POISSON
PROB

QUARTILE
RANK
RSQ

SKEW
SLOPE

SMALL
STANDARDIZE

STDEVA

STDEVE
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Returns the largest value in a set of values.
Returns the largest value in a list of arguments.
Returns the median of the given numbers.
Returns the smallest number in a set of values.
Returns the smallest value in a list of arguments.

Returns the most frequently occurring, or repetitive, value in an
array or range of data.

Returns the negative binomial distribution.

Returns the normal cumulative distribution for the specified
mean and standard deviation.

Returns the inverse of the normal cumulative distribution for the
specified mean and standard deviation.

Returns the standard normal cumulative distribution function.
Returns the inverse of the standard normal cumulative distribution.

Returns the Pearson product moment correlation coefficient, r, a
dimensionless index that ranges from —1.0 to 1.0 inclusive and
reflects the extent of a linear relationship between two data sets.

Returns the k-th percentile of values in a range.

Returns the rank of a value in a data set as a percentage of the
data set.

Returns the number of permutations for a given number of
objects that can be selected from number objects.

Returns the Poisson distribution and predicts events over time.

Returns the probability that values in a range are between two
specified limits.

Returns the quartile of a data set.
Returns the rank of a number in a list of numbers.

Returns the square of the Pearson product moment correlation
coefficient through data points in known_y's and known_x's.

Returns the skewness of a distribution.

Returns the slope of the regression line through data points in
known_y's and known_x's.

Returns the k-th smallest value in a data set.

Returns a normalized value from a distribution characterized by
MEAN and STANDARD_DEV.

Estimates standard deviation based on a sample. STDEVA acts
upon values.

Estimates standard deviation based on a sample. STDEVE acts
upon numbers.



STDEVP
STDEVPA
STEYX

TDIST
TINV

TREND
TRIMMEAN
TTEST
VARA
VARP
VARPA

WEIBULL
ZTEST

Text Functions

CHAR

CLEAN

CODE
CONCATENATE
DOLLAR

EXACT

FIND
FIXED

LEFT
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Calculates standard deviation based on the entire population
given as arguments.

Calculates standard deviation based on the entire population
given as arguments.

Returns the standard error of the predicted y-value for each x in
the regression.

Returns the student’s t-distribution.

Returns the inverse of the student’s t-distribution for the specified
degrees of freedom.

Returns values along a linear trend.

Returns the mean of the interior of a data set.

Returns the probability associated with the student’s t-test.
Estimates variance based on a sample.

Calculates variance based on the entire population.

Calculates variance based on the entire population. In addition to
numbers, text and logical values, such as TRUE and FALSE, are
included in the calculation.

Returns the Weibull distribution.

Returns the two-tailed P-value of a z-test.

Returns the character specified by a number.

Removes all nonprintable characters from text.

Returns a numeric code from the first character in a text string.
Joins several text strings into one text string.

Converts a number to text using Currency format, with the
decimals rounded to the specified place.

Compares two text strings and returns TRUE if they’re exactly the
same, and FALSE otherwise.

Finds one text string with another text string, and returns the
number of the starting position of find_text, from the leftmost
character of within_text.

Rounds a number to a specified number of decimals, formats the
number in decimal format using a period and commas, and
returns the result as text.

Returns the first character or characters in a text string.
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LEN
LOWER
MID

PROPER

REPLACE

REPLACEB

REPT
RIGHT
SEARCH

SEARCHB

SUBSTITUTE
T

TEXT

TRIM

UPPER
VALUE

Returns the number of characters in a text string.
Converts all uppercase letters in a text string to lowercase.

Returns a specific number of characters from a text string, starting
at the position you specify.

Capitalizes the first letter in a text string and any other letters in
text that follow any character other than a letter.

Replaces a portion of a text string with a different text string
based on the number of characters you specify.

Replaces part of a text string with a different text string based on
the number of bytes you specify.

Repeats text a given number of times.
Returns the last character or characters in a text string.

Returns the number of the character at which a specific character
or text string is first found, reading from left to right. SEARCH is
not case sensitive and can include wildcard characters.

Returns the number of the character at which a specific character
or text string is first found, reading from left to right.

Substitutes new_text for old_text in a text string.
Returns the text referred to by value.
Converts a value to text in a specific number format.

Removes all spaces from text except for single spaces between
words.

Converts text to uppercase.

Converts a text string that represents a number to a number.



(CHAPTER

Managing Your Business with
Functions

An Overview

This chapter is specifically designed to breakout certain functions and apply
those functions to everyday business. Although daily business may differ from
individual to individual (and business to business), you'll find problems and situ-
ations common to most everyone. From creating forms for standardization, to
presenting information graphically, and managing and viewing data quickly and
efficiently, these are problems many face in day to day business activities. In
addition to explanations of specific functions for lookup and reference, finances,
and so on, the following topics are discussed in this chapter.

Activity Ratios

Applying a Named Range to
Formulas

Automating Projected Cash
Flows

Averaging Positive Numbers
Only in a Range

Building Custom Functions
Cascading Schedules
Channel Velocity

Counting Unique Items in a
List

Coverage Ratios
International Rate Converters
Liquidity Ratios

P&L—Direct Contribution

Producing a Line Item Milestone
Management Chart

Profitability Ratios

Ramping Up Production on a Single-
Line Item

Rate Exchange Tables
Resource Pools

Reverse Schedules

Sell In Versus Sell Through
Summing the Total Velocity

Transposing Tables with Formulas
(without Absolute Referencing)

Using the EUROCONVERT Formula

C
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Using Functions for Lookup and Reference, Math,
and Trigonometry

VLOOKUP

VLOOKUP looks for a value in the leftmost column of a table and returns a value from the
column number that you specify.

In Figure 2.1, vLOOKUP references cell C9 for the reference of Compu Check, then the data
range F4:G7 is entered, followed by the column number 2 for which you want a value
returned. The result is $189,844, the corresponding value to the product Compu Check.

MATCH

MATCH returns the position of an item in an array that matches a specified value and order or
matches the position of an item.

In Figure 2.1, MATCH references cell C10 for the date reference of the record to match, then
the data range C4:C7 is entered, followed by the match type—O0 for record number and 1 for
record order. The result of the record number is the second record down in the list.

OFFSET

The OFFSET function returns a reference to a range that is a specific number of rows and
columns from a cell or range of cells.

In Figure 2.1, the OFFSET formula references the cell C4, 0 is the number or rows down from
the cell reference, 2 is the number of columns over from the cell reference, 1 is the height,
and 1 is the width that returns the result of the ISBN 2 columns over to the right.

SUMIF

The sumiF function adds the cells specified by given criteria.

In Figure 2.1, the SUMIF function references the product range F4:F7, then the cell reference
to sum up which is C15, and the sums of the range that matches the specified criteria in the
range G4:G7. The result is the total dollars for the two Anti Virus Scan products of $8,041.

SUMIF with a Conditional Month

The sumIF function adds the cells specified by given criteria. The MONTH function is a condition
applied to the formula that finds the month specified in the condition.

In Figure 2.1, the SUM(IF (MONTH function references the month range of C4:C7 and then
references the condition to apply in cell C17 which is the month number(3=March). The sum
range is applied in the cell range G4:G7 and returns the result of $1,188. Note that this
formula is used in the form of an array and must be activated by pressing Ctrl+Shft+Enter.
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SUMIF with a Cell Reference Year Conditional and Month

The SumIF function in this case adds the cells specified by given criteria. And the MONTH function
is a condition applied to the formula that finds the month specified in the condition.

In Figure 2.1, the conditional SUMIF function, SUM(IF (YEAR(MONTH, applies a second condition
in which to return a result. The year range of B4:B7 is applied and referenced to the year in
cell C19. Think of the asterix as “and”. The month condition in the range C4:C7 is applied
from the previous formula and references cell D19 as the number 4 for April, the sum range
is G4:G7. The total dollars is $4,021. Note that this formula is used in the form of an array and
must be activated by pressing Ctrl+Shft+Enter.

SUBTOTAL

SUBTOTAL returns a subtotal from a list or database.

In Figure 2.1, the SUBTOTAL function returns the mathmatical function_num applied, note the
numbers that correspond below. The function number in the example is 9 for sum, then the range
is applied in cells G4:G7. The result of $199,073 is the sum of all the visible cells in the range. Use
this when filtering a list. Here are a couple reasons to use the SUBTOTAL function instead of the
functions themselves. Let’s take a look at SuM, for example.

1. sumignores other SUBTOTAL functions when included in a reference. This is handy when
you want to add up all the items in a column except their subtotals. Most people use a
sum that includes each of the subtotal figures, like =SUM(E15,E35). But, if you use the
SUBTOTAL function for the subtotals in E15 and E35, then =SUBTOTAL (9,E5:E50) will
total all the figures in the range except for E15 and E35. Using SUBTOTAL allows you to
easily add a new section of items within the E5:E50 range without having to change the
=SUBTOTAL (9,E5:E50) formula.

2. Ignores hidden rows when you've run a filter. Manually hiding rows will not work. This
feature is not as useful. If you are running a filter, for example, it's much easier to use
the SUBTOTAL command on the Data menu.

INDEX (Reference Form)

Based on the intersection of a particular row and column, INDEX returns the reference of the cell.

In Figure 2.1, the INDEX function returns the result of the record number from the range. The
range is B4:B7, and the specified number is 3. The result is the third record down in the range—
in this case, 1,999.

INDEX with a MATCH Condition

Where INDEX is based on the intersection of a particular row and column, this function
returns the reference of the cell. MATCH returns the position of an item in an array that
matches a specified value and order.
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In Figure 2.1, the INDEX MATCH function returns the text result for the record corresponding to
the ISBN number. The index looks through the table array of E3:F7, matches the cell reference
ISBN number from C25, references the ISBN range, then matches the corresponding text
record from the product column.

Figure 2.1 PR [T
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Working with Date and Time
TODAY

TODAY returns the current date as a serial number. There are no arguments for this function.

The TODAY function is a powerful dynamic function that allows you to see the current day every
time the workbook is opened. You could place the TODAY function in a cell on a report so that
you always have the correct date. Notice the example in Figure 2.2, there are no arguments for
this function.

NOW

Returns the current date and time in the form of a serial number with the Now function. There
are no arguments for this function.

The now function calculates the time the function was entered. This could be in the form of a
year, month, day, hour, minute, or second. See the example in Figure 2.2.

EDATE

The EDATE function returns the value or serial number of the date you specified and the number
of months before or after the specified date. Use EDATE to calculate the maturity date or date due
that falls on the same day of the month as the date of issue.

The example in Figure 2.2 shows two EDATE examples with the maturity date occuring 1 and 2
months after the date of issue.
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NETWORKDAYS

The NETWORKDAYS function returns the number of working days between two dates. Excludes
weekends and specified holidays.

The NETWORKDAYS function allows you to find out the total number of working days between
two dates excluding the weekends and holidays. This is an extremely important function
when calculating schedules that have to be completed within specific time frames. Notice the
structure of the example in Figure 2.2. The date value operates as text in quotes.

Figure 2.2 N
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Common DATE AND 1 =
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TIME functions. B
3 | DATE AND TIME
| 4 | TODAY Ti25/99 =TODAY()
5
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7
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g
|10 Tﬂ
|11
12 Start Date  End Date  Holiday
13
4] START DATE MONTHS
15 EDATE| /1699 1 =EDATE((C15).015)
16 EYLTEE] ] iG]
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18|
19 =
|20 |
21 =
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Computing Statistics
AVERAGE

AVERAGE returns the average of the arguments.

The AVERAGE function averages the numbers over a range or in the form of an array over several
ranges. Figure 2.3 shows the AVERAGE function averaging the dollars from column E, “Total
Dollars.”

COUNTA
Use COUNTA to count the number of cells that are not empty and the values within the list of
arguments.

The COUNTA function illustrated in Figure 2.3 shows the count over the range of cells to equal 5.
Blank cells are not counted. (Use the COUNT function if you want to count blank cells as well.)

COUNTIF

The COUNTIF function counts the number of cells within a range that meets the given criteria.

COUNTIF is used over a range of cells and returns a numeric result based on logical criteria. The
logical criteria in Figure 2.3 is in quotes, and counts all values in excess or greater than 10,000.
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MAX

MAX returns the largest value in a set of values.

The maX function can be used on numbers and dates. As you notice in Figure 2.3, the MAX
function is used to return the largest date in a range of dates.

MIN

MIN returns the smallest number in a set of values with MIN.

The MIN function, like the MAX function, can return dates and values. In Figure 2.3, the MIN
function is used to return the lowest value within the range.

STDEVA

STDEVA estimates standard deviation based on a sample, and it acts upon values.

The standard deviation is based on how widely the values are dispersed from the average
value. The average value is referred to as the mean. In Figure 2.3, the standard deviation
from the average count of units is 1.41.

FORECAST

FORECAST calculates or predicts a future value by using existing values.

The FORECAST function returns the forecast for the existing units sold in column F of Figure
2.3. The known y's and known_x's are in arrays, and the predicted value is achieved using
linear regression.

Figure 2.3 cr =zl =
c | d A B [ C | [ [ E F [ [T H [T o
ommonly use =
y 1 STATISTICAL
STATISTICAL - TOTAL
; 2 YEAR MONTH PRODUCT DOLLARS UNITS
funCtlonS' 3 1993 16-Mar Shredder Flus 3 1.187.75 1
| 4 | 1993 12-Apr Anli Virus Scan 3 402083 3
i 2000 15-Fab Compu Check 3 1E9.804.04 7
B 15 M an Shradder Flus 3 1.1897.75 B
7 1993 16-Jun Anti virus Scan 5 420 E3 5
L 2000 22-Jul Campu Check £ 1E9.844.04 B
B
11 | AVERAGE 3 ES.017.47 | =AVERAGE(E3:EE)
E COUNTA 5 =COUNTAEIES)
£ COUNTIF 2 =COUNTIFIES:EB “»10000%)
7| MAX 220 =MAX(CTCE)
i
| 19| MIN 4 1.187.75 | =MIN(E3:E8)
21| STDEVA 14 =5TOEVA(FI:FE)
| 23| FORECAST 5269 =FORECASTE,[4 67 85,6148,12,14,12,14,18)) =
24
= .
!Il Ak M E Sheekil éTEXTE LOGICAL E‘“nﬂ'-‘l’l‘l’u A DATE TIME 7 FINANCIAL LCOKUP |1| | D"

Generating Financial Results
CUMIPMT

Use CUMIPMT to return the cumulative interest on a loan between start and stop dates.
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See Figure 2.4 for the setup and example. In the example, the functions formula is derived by
using cell referencing. Where nper is number of periods, pv is present value, and type is the
timing of the payment. See the bottom of Figure 2.4 for the Timing description.

CUMPRINC

CUMPRINC returns the cumulative principal amount between start and stop dates.

See Figure 2.4 for the setup and example. In the example, the functions formula is derived by
using cell referencing. Where nper is number of periods, pv is present value, and type is the
timing of the payment. See the bottom of Figure 2.4 for the Timing description.

IPMT

IPMT returns the interest payment for a period of time based on an investment with periodic
constant payments and a constant interest rate.

See Figure 2.4 for the setup and example. In the example, the functions formula is derived by
using cell referencing. Where nper is number of periods and pv is present value, per is the
period for which you want to see what the interest payment would be, and type is the timing
of the payment. See the bottom of Figure 2.4 for the Timing description.

FV

Return the future value of periodic payments and a constant interest rate by using the Fv function.

See Figure 2.4 for the setup and example. In the example, the functions formula is derived by
using cell referencing. The FV function is used primarily for finding the payments over a period
of time to reach a specific goal or lump sum. Notice in Figure 2.4 that the deposit amount or
present value is 1,000, the constant payments is 200, the nper is the number of periods, and
type is the timing of the payment. See the bottom of Figure 2.4 for the Timing description.

Figure 2.4 I
These common Ao e e e e
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Producing Logical and Informational Data
IF

Common LOGICAL and
information functions.

IF returns a value if one condition is true, and returns another value if the condition is false.

The 1F function is used to compare logical tests and return text or numeric results. Notice in
Figure 2.5, there are three IF examples. The first example in cell E4, is used to compare whether
text in a cell equals the text of “Pass” in the formula, returns a text response based on the cell
input in D4. The second example in cell F11 in Figure 2.5 compares whether or not a value is
zero, and if so, returns zero or else adds two cells together. And the third example is a nested IF,
which returns a text result based on a numeric condition being met, and if the numeric condition
is less than the previous in the second, third, or fourth condition, the lower result is used.

ISNUMBER

The 1SNUMBER function returns a value if the cell has a number.

The 1SNUMBER example in Figure 2.5 is used to compare whether a numeric result is met in
cell D20, if so, it returns a text response if the condition is met, and False if it’s not.

ISBLANK

Return the value associated with the number of empty cells with the ISBLANK function.

ISBLANK returns a logical True or False result based on whether a cell has data in it. Combined
with the sum and IF functions, it can be used as a tracking function to return the result from a
specified range based on the result of another range. The example in Figure 2.5 shows the
function looking up how many dates are entered in a column and returns the actual page count
from column D. In essence, it tracks the pages based on vertical and horizontal processes.

Figure 2.5 D3+ KIS
g EIG] c [ o [ E F e [ A [0 3 (S T
|2 | LocicaL
3 IF PASSIFAIL P:::, RESILT
| a | Chastin FASS | GAADE?  =F(D4="PASS’/'GRADE 7*,GRADES")
|5 | Eaick FaL GRACE 6
CUMULATIVE
Ll IF PROJECT DATE  cOST e
g Fidge Cresl 141500 3 =00 § 8E,000
10| Fdge Creek. | 112200 | 4 @g0 s 1m0
{11 | Fedge Creel | 102500 | § - % - =F(E11=0,0F11+F10)
AYG.

NESTED IF MAME GRADE
15 SEORE
16 | Tareer 2| A =F (D680, P BB, "B JFD B 0.5 P (DA B0, D F100)
[17 | Bk a7 E
|20 | [wpswusBER  rezeess | g1zn0 PAID =F(ISNUVBERID20),"PAID")
o3| IFOSBLANK  EST. AcT ':';.'I'.'TEE" STER1  STERZ STER3 STER4
124 | ) 10 CHAFTERCNE Bz 8l
|25 | a 1z |CHAPTERTWO w7 wa * a15
26 2 12 CHAFTER THRE 2T k] ais 0 s
27 | 8 13 |CHAPTERFOUR w27 W i
| 26 | a2 48 ral Page Count 4 4 EL) 25 (=SUMFISBLANKIRE 270 SOE24 027101
28 Percent Complete 100 o0 T3 Smx | 260820 I
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Working with Text
CONCATENATE

CONCATENATE joins several text strings into one text string.

CONCATENATE joins text. However, you'll most likely want the text separated, so the two exam-
ples in Figure 2.6 in cells E5 and E6 use a quote separater to apply text or space between the
characters. The ampersand sign also adjoins text as an alternative to the CONCATENATE function.

PROPER

Capitalize the first letter in a text string and any other letters in text that follow any character
other than a letter by using the PROPER function.

The PROPER function cleans text and applies uppercase to the first letter in a text string—referred
to as initial caps. Notice the example in Figure 2.6.

UPPER

UPPER converts text to uppercase.

The uPPER function reverts all text within a cell to upper case. Notice the example in Figure
2.6. To do the opposite, use the LOWER function to convert all text to lowercase.

RIGHT

The RIGHT function returns the last character or characters in a text string.

The RIGHT function combined with the LEN and FIND functions can be used to extract text
strings of any size. Where the cell referenced is C14, the RIGHT function looks for the text,
and the LEN function counts the text in the right text string, minus the numeric position of the
space in quotes using the FIND function.

MID

Use MID to return a specific number of characters from a text string, starting at the position
you specify.

The m1D function can be used to extract left names or characters combined with the FIND
function. The M1D function counts the characters starting with the first character, and the FIND
function subtracts one character space from the space to return the left text string result as
shown in cell D18 of Figure 2.6.
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Figure 2.6 Bs [ =
. A B | ¥ [ E T [T [ =
Common TEXT string i =]
functions. Ex
3| Text
| 4 | TOWN STATE COMBINED STRING
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| 16|
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Important Tools for Any Business

There are situations common to many businesses. Take a look at how Excel functions can
help you tackle most of them.

Sell In Versus Sell Through

Sell in versus sell through is the important factor when running your business if you sell goods
into a distribution channel. In addition, if your products aren’t revolving off the shelf, the
retailer will ultimately pull the product and find a product that generates revenues for the store
or chain. Pivot tables are great summaries of information for analyzing the marketplace and
measuring product velocity per store, chain, sku, product type, and so on. However, you'll still
need to view the product in a manner that allows you to see the product and the volume dollars
per period that it is generating. Given this, you’ll have to create a formula that shows velocity,
or the rate at which the product is selling—which is viewed as a percentage. A conditional Sum
formula is used in the following examples. The key is setup. Notice in Figure 2.7 that the condi-
tional sum formula in cell D4 is in the form of an array and looks up the date in cell D3 in the
Date column in the In/Through table. The formula then looks up the product in cell C4 in the
product column in the In/Through table. It returns the quantity for that date and product from
the range D12 through D36, which is the sell in column. The same formula is applied to the
sold through row (5), however the return is from column E, which is the sell through column.
The array is activated by pressing Ctrl+Shft+Enter. The formula’s syntax is as follows.

Channel Velocity

Channel velocity is the rate at which your products are selling through a channel, store, or
marketplace. This can be measured in the form of a percentage. The velocity is based on the
amount of time the product will remain in the channel or the life of the product—the total
unit sales expected for the product and the weekly projected flow or sell through for the
product. However simple the formula may be, the structure and having all the components in
place is important. The formula just divides the actual sell through by the weekly average. If
your sales are seasonal and you have fluctuating performance, as most products do, find the
velocity by dividing by that particular week (see Figure 2.8).
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Figure 2.7 04 = =|[=SUM{IF((5CS12:5C536=FC4) (FEF12:§B436=-0563) $0H12:50536.07)
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Cascading Schedules
If you sell multiple products into a distribution channel and have to accumulate the sell-in and
sell-through numbers, you’ll want to create a cascading schedule that reflects a product’s
performance. A cascading schedule gives you the information you need and helps you see
when a product entered the channel and where its peak performance is. Many times, peak
performance is seasonal, and if you sell toys, the winter holidays are going to be a big shot in
the arm compared to July. Also, with a cascading schedule you can create charts from the
information for quick access to the product’s sales velocity and peak performance. You'll defi-
nitely need to have a list or database set up for extracting the information. Based on receiving
the data and pumping the data into a data-warehouse, database, or an Excel spreadsheet, you
can create a cascading schedule that extracts the information. (Pivot tables also work well for
this. For more information about pivot tables and different ways to apply them, see “Sell In
Versus Sell Through” previously in this chapter or see the book, Special Edition Using
Microsoft Excel 2000.)
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When creating a cascading schedule with ease, there are a couple of key elements. To create
a cascading schedule follow these steps.

1. Sort the list or database by date in ascending order.

. Select the product range and do not include the heading.

. From the Data menu choose Filter then Advanced Filter.

Click No when Excel asks whether you want to include the row above the selection.
Select the option that shows Unique records only as shown in Figure 2.9.

Click OK.

S = B N

. Copy the unique records. Use the Select Visible Cells button found in the Commands
tab of the Tools, Customize menu. See Figure 2.10. From categories choose Edit,
under Commands select and drag the feature to the toolbar.
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8. Paste the copied visible cells to a new location. This creates the foundation for the
cascading schedule. Now that the order of occurrence is sorted by date, all you have to
do is create the same conditional sum formula shown previously in Figure 2.7. However,
be sure the absolute referencing is as follows so you can create the formula once and
drag it the length of your table. Notice the formula with absolute referencing in place in
the formula bar in Figure 2.11.

Figure 2.11 04 5| =[(=SUMCF((3C§14:5CS38=$C4)" ($BH14-§BI=6=D63) 403 14:3D838 1))
The CASCADING E B c [ b [ETJF e e I [ J]KZ=
SCHEDULES helps you | CASCADING SCHEDULES (Visual Channel Sell In)
visualize your channel | 2
sell in. =N CHANNEL ENTRY  PRODUCT ldan_ 1Feb  1-Mar  1Apr 1May  1Jun AJul 1-Aug
| 4 | 1 VECTOR G 200 = 48 18 185 - . -
| 5 | 2 MISSILE PATROL 20 188 FE] @0 Eil -
| 6 | 3 CVUARS EE} 18 220 418 3 -
| 7 | 4 TRAVELER @0 EL] 7 12 -
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12|
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Reverse Schedules
Now that you've created a sell-in cascading schedule, you can easily create a reverse sell-through
schedule that reflects the units sold through in order of occurrence. The key here is creating a
channel entry number. Notice the channel entry number in Column B in Figure 2.12. All you have
to do is sort the table by entry number in ascending or descending order. Because the formula is
setup with the proper cell referencing, it always reflects the dates and products referenced.

Figure 2.12 051 P =[FSUMIF (0525 SC55-602 1) (5520 BETEI-083) SETSSEREA D))
Creating a REVERSE B c [ b [eEJTFJTeTHIT T JITKIZ
SCHEDULE reflecting 1 CASCADING SCHEDULES (Units Sold In vs Units Sold Through)
sell through. 2
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2 2 MESLE PATROL 0 188 23 n M - -
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11 a8 MOOLE CORE - - -
£
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[ 3 CWARS 7 4 B4 bl 2 - -
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£ 1 VECTOR G 14 T &3 T 13 - . -
22 CHANNEL ENTRY PRODUCT 1-lan 1Feh 1-Mar 1-Apr 1-May 1-lun 1-Jul 1-Aug
23 02 03
o
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Summing the Total Velocity

Now use the velocity formula as shown in Figure 2.13 that reflects total percentage of sales
for the month. Generally referred to as POS (Point of Sale).

Figure 2.13 D15 =] =[ =IF([D13=00.013/D14)
. El B ] C Lo TETF G [ H [ I [ K | L [ M [ N
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Automating Projected Cash Flows
Whether you're in business, finance, accounting, marketing, or production, at some point
you're going to have to forecast project cash flows, units created, and so on. Here’s an IF AND
formula that moves units, people, or money over time. Notice the formula in Figure 2.14,
=IF (AND (M$5>=$G6 ,N$5<=$H6) , $F6, " "). The formula basically says, if the corresponding
week is greater than or equal to the start date and the next week is less than or equal to the
stop date, then return the weekly cost in cell F6. In this example, conditional formatting is
used to block off the timeline into boxes. (The example is also on the CD accompanying this
book.) As you change the quantity, weeks, rates, or start date, the timeline automatically

moves to correspond with your changes.

Figure 2.14 | = =IF (AND (V553 55,55 <= BFE) 675, )
Create automated t|me ] E [ O E F | G [ H | ] ENIDIPHNHISITIUIUIVIHIYIZIM»_-"‘T
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Transposing Tables with Formulas (without Absolute
Referencing)

There are many occasions when you’ll have tables that reference lists of information and the
formulas don’t have absolute referencing. Now, in the likely event you’ll have to view the
information in a new format, you may have to spend countless hours applying an absolute
reference to all the formulas—or you can use this undocumented trick. Select the region with
the formulas as shown in Figure 2.15. From the Edit menu, select Replace. Under Find what
type =. Under Replace with type <.

Figure 2.15
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transpose the table.
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Select and copy the entire table to transpose the table as shown in Figure 2.16.

Figure 2.16
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Select a cell or destination where you want the transposed table to be placed. Under the Edit
menu choose Paste Special. From the Paste Special dialog box select Transpose. Now select
the transposed formula cells as shown in Figure 2.17.

Figure 2.17 Fia B =] sSUMIFET EET G can)
Select the formula cells e — g E F [ 6 [ W [ 1 T J I3
in the transposed table =
to replace the < sign N
backpto 8 4 TRANSPOSE TABLES WITHOUT ABSOLUTE REFERENCING
= -
| & | JoB HEVENUE TOTAL
| 7| Montana  § 25,0653 Minnesota <SUMIF(ET:B31 E7 CT:C31)
8 Idaho 5 53,173 Idaho <SUMIF(BE:B32 E8,C8:C32)
9 | lowa 1 34 EB5 lowa <SUMIF(ES:B33 E9,09:033)
| 10 | Minnesats  § 55,437 Montana =SUMIF(B10:E34 E10,C10:C34)
| 11| Wontana & 54250
12 lonwra 1 48 594
| 13 | Minnesata  § 42515
| 14| Wontana & 58,793 TOTAL
15 WMontana 1 5,142
16 | Idaho 1 6233
17| lowa § 33705
| 13| Winnesata  § &7 547
19 Wontana 5 60525
A Idaho 3 50677
21 | lowa ] 40200 -
[ [¥ TwilSheets i 1] | ail
From the Edit menu, select Replace. Under Find what type <. Under Replace with type =.
The transposed table now reflects the original referencing without using absolute as shown
in Figure 2.18.
Figure 2.18 Fis_ =] =] =SUMIF(E7 31 27 07 C31)
. A E B [D] E I F 1 G [ H | [ =
The result of replacing T =
the < sign with the = =
sign reactivates the +  TRANSPOSE TABLES WITHOUT ABSOLUTE REFERENCING
formula with the 5|
i 5] JoB HEVENUE TOTAL
same referencmg. | 7 | Montana 5 25063 Minnesota =SUMIF(B7:B31 E7 CT.C31)
8 Idaho 5 53,173 Idaho <SUMIF(BE:B32 E8,C8:C32)
9 | lowa 1 34 EB5 lowa <SUMIF(ES:B33 E9,09:033)
| 10 | Minnesats  § 55,437 Montana =SUMIF(B10:E34 E10,C10:C34)
| 11| Wontana & 54250
12 lonwra 1 48 594
| 13 | Minnesata  § 42515 Minnesota ldaho lowa Montana
| 14 | Montsna  § 58,793 TOTAL 5 442118 ! I 1
15 Montana & 56142 |
16 Idaho B 62,330
17| lowa § 33705
| 13| Winnesata  § &7 547
19 Wontana 5 60525
A Idaho 3 50677
21 | lowa ] 40200 -
[ [¥ TwilSheets i 1] | ail

Averaging Positive Numbers Only in a Range
You'll often run into situations in which you’ll have a range of numbers that you want to aver-
age. However, there will inevitably be times when not all the numbers are going to be posi-
tive. In that case, including the nonpositive numbers generates an inaccurate description of
the average. What if you sell products globally and you have regions that sometimes select
the product and other times they don’t because it’s not relevant to their culture?



Important Tools for Any Business I 39

When regions aren’t able to sell the product, you would only want the average of the positive
cells rather than an average that includes regions that have not selected it. Using the Suwm, IF,

and COUNTIF functions in the form of an array will average just the positive cells. Notice the

example in Figure 2.19.

Figure 2.19 bz =

I I

=[[=SUMIIF(D4.020~0.04-020 ¥ COUNTIF (04:020, >07)}
T E F [ & [ R [T [ J [ K

[i]

(2]

Average only positive
cells for a more
accurate average.

REGION

North America
Czechoslovakia
Garman
Danish

Latin Spanish
Franch|

Graek
Hungarian
Hebrew

Italian

Finnish

Dutch
Morwegian
Falizh
Profuguzse
Swedish
Eritish English

AVERAGE VALUES ABOVE ZERO ONLY

RETURN

0%
0%
%
0%
0%
0%
0%
0%
%
0%
0%
0%
17%
0%
0%
0%
0%

BBEERsE=ERE =Nl N =

ToTAL PROJECTED[29% ]

CONNERTER  RATE EXCHANGE { DIRECT ConTRIBUTIoN | <] |

=
-
k]

International Rate Converters
If you have to deal with international currency rates from countries around the world, it’s good
practice to build currency converter tables. You can create a database for each country or a
database combining the countries and then extracting the country and currency and applying
the rate against a US dollar table. The example in Figure 2.20 illustrates three countries with a

fictitious currency rate along with the formula in the converter table to convert all currencies

into US dollars.

N O T E The new Euro symbol first appeared in Excel 2000. It is unavailable in previous Excel

versions.
H G2 =] =] =SUM{1/3H85) 55, 5UM(1/HIE)"B 14, SUM(1/5HE7)'E22)
Flgqre 2.?0 Al e [ ¢ [ ©o [ & (R i 7 I
Use international c =
currency converter 2| ONVERT INTERNATIONAL RATES
Ol cmnawn | REGION  CURRENCY RATE L
tables to convert a a1 a2 @ o CANEDISN RATE 140
. . (3 c THE T 297992 | C 0,102 C TEIRE ELRORATE § 125
international dollars 17| [c wmmc sc ; VENRATE § 750
8
to US dollars. s |
1z
13
|14 | \SETAIENA | (44TTATTI | (A11SEA0E | 184341804
15
15 |
|17 |
18
20 S CONVERTER
21|
22 | Gowesiv  emaweiv o swaaty enges | [_sigenim (1
25 | [} FEEE
|24 | L L1 0218 F153
|25 | ¥ IS ¥  GRTES 023 f  BELEOL $1.2857 FIIGERD 1
g ¥ 4B L ¥ 207301 ¥ TaEEE R 197,783 31450052 1014782 $1,144.048 1,000 461
28
29| -
[t T€[w w1, CONSCUIDATED 3 CONVERTER | RATE EXCHANGE | DIRECT CONTRIBUTION [ <] | |
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Rate Exchange Tables

When traveling abroad, at some point, you'll have to create an expense report. Creating a rate-
exchange calculator by region is a quick and efficient way to handle your expense reports.
Even though this is a simple formula, people continuously go the long way around to achieve
the same result. Notice in Figure 2.21, =SUM(F7) *$G$5/$F$5 the region costs is to the left of the
US converted column, if you have several regions in the calculator, apply the regions to the left

of the US dollar as well.
Figu re 2.21 G7 =] =[ =SUM(F7 SGE/AFI5
> A[BC| D | E [ 7 [ H =
A simple rate-exchange 1] l
calculator can help you 5 RATE EXCHANGE CALCULATOR
manage expense reports 4 EXCHANGE RATE
P 5 Canadan § 140§ 1.00
when traveling abroad. 5] = T T
7] irfare. Rourd Trip Flgrt From New Yark Ta Vareouver 5 84000
i Hotel Hystt ¥ 3000 § 25000
i Taxi Cansdian Taxi Comgany ¥ 3500 % 2500
| 10| 0 Rental None 13 CE 1 -
11 S Mcals Breaktast Day One $ 1200 % B57
ﬁ E W1 Lunch Day One ¥ 1300 § 229
| 13 | g 2 Dinrer Cay Qe ¥ 2500 § 17 36 -
| 14 ] I3 Sreaktast Day Two ¥ 500§ 357
15 o 1M Lunch Day Two $ 1500 5 A0
| 16 | E hi5 Dinrer Day Twa ¥ 1300 § 529
| 17 | = L] 5
15 | [0 5
19 ] 5
| 20 | hia B
|21 | Mig 5 -
2_ ToTAL CanAmAN CosT [ER I G S LR TOTAL § COST
ﬁql»_nl\cm)\mﬁfmm,mh| | v

Using the EUROCONVERT Formula

The EUROCONVERT formula uses a fixed conversion rate from the European Union (EU). It
converts a number to Euros, and can convert Euros from one Euro Member to another.

The EUROCONVERT formula can be used when dealing with international regions, however, it
uses a fixed rate and you may want to apply your own formula that uses actual rates or current
rates. The EUROCONVERT formula is a good tool for forecasting and applying assumptions. In
Figure 2.22, the table represents the country, the country’s basic unit currency, and the ISO
code by the European Union (EU). The ISO code is the code Excel refers to when converting
one rate to another. In Figure 2.22, the five examples show the EUROCONVERT function with and
without the full precision and triangulation displayed. When full precision is true, then the
triangulation is the number of decimals to round to.

NUMBER This is the Euro currency to convert. The number also
can be in the form of a cell reference.

SOURCE The source is the three-letter ISO code that represents
the basic unit currency for a particular country. The
source is the current currency into which you want to
convert.
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TARGET The target is the three-letter ISO code that represents
the basic unit currency for a particular country that you
want the source to convert to.

FULL_PRECISION Full precision is the logical value of True or False that
tells Excel how to round. If True, it then refers to the
number for triangulation precision. If False, it defaults to
two spaces.

TRIANGULATION PRECISION Is the number of decimal digits to round to. It’s activated
if the Full Precision argument is True. If omitted, Excel
does not round the Euro value.

Figure 2.22 FiID =] =] =eurocanven (1 ATS " EUR' TRUE4)
& B | B | D [EI E | & H 1 =
Use the EUROCONVERT =
function to convert 2| EUROCONVERT FORMULA
. BASIC UNIT
Euro currencies from 3 COUNTRY CURRENCY 1S0 CODE
one European Union to g _?:iu.:gan E:E EE; 1 0.07 eurocorwert(l,"ATS" "EUR")
B | Gemmany deutsche mark DEM 2 0.07 =eurocorwert(l,"ATS""EUR" FALSE 3)
anOther' 7 | Spain peseta ESP 1y
8 | France franc FRF 3 0.073 =euracomertil,"ATS""EUR" TRUE 3)
9 | lreland paund IEP
110 Haly lir 1L 4] 00777 1 1 "ATE" "EUR" TRUE 4)
11 Hetherlands quildar BLE
12| schilling ATS
13| escuda PTE
[ 14 | markka FIW
| 15| Burg ELR 55 100 002 =eurocorwert(F15,04,015)
| 16 | krane Dkl
| 17 | drachma GRD
| 18 | krona SEK
| 19 | pound starling GEP
Eil
21
prl b
4 [4]» [plSheets [ Shestz [ Sheats / [#1 v

Applying a Named Range to Formulas
‘When you have ranges that you often refer to when using formulas, you may want to consider
using a named range to represent the range. What does this mean? Let’s say you have a range
from A1:A100 that represents months in a year. You could apply a name to the range and call
it Months. Now, when you write a formula, you can paste the named range in the formula to
represent the range A1:A100. For example, in a SUMIF formula as shown in Figure 2.23, the
formula in cell J6 shows the SUMIF formula using range referencing, while the formula in cell
J8 is the same formula, however, named ranges are created to replace the cell ranges. To
apply a named range follow these steps:

1. Select the range to which you want to apply a name.
2. From the Insert menu, select Name then Define.

3. Under Names in workbook, type the name of the range. If it’s a couple of words, space
the words using underscores.

4. Click Add.
5. Click OK.
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Now, to paste the name into a formula, create the formula. When it comes time to apply the
range, simply choose from the Insert menu, Name, and Paste. Select the name to insert and

click OK.
Figu re 2.23 B = =] =SUMIF(CODE J3,EAST)
) A B [ ¢ [ D[ E F | G | b ] K L Mo
Instead of using range =
. . 1i
referencing in formulas, N he Formols Bisars A
apply named ranges to 2| AMED RANGES & FORMULAS Named Range Is Appliad
impli 4|
simplify the formula. 5 P L _
6 | THUNDER RIDGE  WT20 1340 &0 760 340 w20 5050 =SUIMIF[C4:C43 14, D4:D43)
| 7 | THUNDER RIDGE  MT30 £l 0D 500 457
| & | THUMDER RIDGE  MT20 1236 200 300 felui] w20 I SESD _| =5UMIF(CODE, & EAST)
9 | THUNDER RIDGE  MT45 a0 60 am 560 LOOKUP  RESULT |
10| THUMDER RIDGE  NT45 50 0 BT G0m ‘ 1
| 11| THUNDER RIDGE  MT20 1340 1900 1469 1700
| 12| THUMDER RIDGE  MT30 670 50 525 625 Using Names To Replace
13| THUNDER RIDGE ~ MT35 S50 40 850 500 Cell Ranges
(14| THUNDER RIDGE M35 74 00 56 400
| 15| THUNDER RIDGE  MT20 100 340 500 2::0
| 16| THUNDER RIDGE  MT3D 730 450 500 500
17| THUNDER RIDGE  MT20 74 s00 1525 1525
| 18| THUNDER RIDGE  MT45 450, 3400 56 450
| 19| THUMDER RIDGE  MT45 550 =00 131 500
(20| THUNDER RIDGE  MT20 S50 00 400 400
IDGE 0 s 458 2am B0 -
Jiclaly NEsrumi:hﬂ-wgmaf [+1 | |

P&L—Direct Contribution

‘When managing your business, you're going to need a certain amount of return on every
investment to remain profitable. By creating a simple P&L layout, with the right formulas
combined on the P&L, you can effectively forecast each project’s contribution-margin ratio to
your business. It’s also important to know where your breakeven points are for both total and
monthly sales. Notice the example in Figure 2.24. There are six formulas that operate off
each other and can effectively help you manage your projected return on investments. The
key formulas and descriptions are:

Contribution Margin Ratio =IF(C12<>0,C19/C12,0) The contribution margin dollar
divided by the Projected Sales.

Break Even Sales =1F (C4<>0,F25/F4,0) The Total Fixed Expenses divided by the
Contribution Margin Ratio.

Monthly Breakeven Sales =1F (C11<>0,C5/C11,0) The Breakeven Sales dollar
amount divided by Months. Months also can be described as the life of the product.

Contribution Margin =C12-sumM(C15:C18) The Projected Sales dollar amount divided
by the sum of the Variable Expenses (Materials, Labor, Variable Overhead, Other).

Total Fixed Expenses =SuM(F11:F24) The sum of the total Fixed Expenses.

Profit During the Period =(C12-¢5)*C4 The Projected Sales minus the Breakeven
Sales times the Contribution Margin Ratio.



Figure 2.24
Establish a P&L to
understand direct
contribution and
breakeven sales.
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CETE| =]
[ B C D E [ F [ G =
> DIRECT CONTRIBUTION
I Contribution Margin Ratio |Rnes T (s e TR e )]
5 P B TS =IF(Ca<»D F25/C4 1)
B | Monthly Break- [EEEED] =IF[C11=»=0,05/511,0)
N
|11 | Montns | 12 | Aduertising 5350,000]
12| | Projected Sules | 450,000 Bank charges $650 L
13 Oepreciation §1,500
e insurance sam
15 Materials 5250,000 Interest ineome (capenst) #55,000|
|16 Labor $15,000 Marketing/prometion 45,000
17 Wariahir: overhead 25,000 Miscellmcous 2,000
|18 other £35,000 other $5,000
EEIQ  Contribution Murgin| __ $145,000] Pastage 140
20 =C12-SUM(C15:C18) Salaries and wages 1a5,000|
21 Telephone H200
ﬁ_ Training and development 53,000
23 Travel $15,000
(24 Utilities - Tixed portion $3,000
25| =SUM(F11.F24)
2| [ Frantouning The rerioa | osninn) [RSPRETIS
4[4 [¥ [ ¥} COMNERTER. /| RATE EXCHANGE ) DIRELT C 10n {RATESrEET R 4] | v

Financial Ratios
The following financial ratios give an overview of the financial ratio’s description as well as
the formula description to create the ratio.

Current Ratio

The Current Ratio shows the ratio of current assets to current liabilities, as of the report date.

Gross Margin Percentage

Gross Margin Percentage indicates what percentage of each dollar of sales is left over after
paying the costs of sales amount for the period.

Days Sales in AR

Days Sales in AR shows how long it takes a business to collect receivables from its customers
for the period.

Allowance for Bad Debt As Percentage of AR

Allowance for Bad Debt as Percentage of AR shows what percentage of the accounts receivable
balance is considered uncollectable for the period.

Bad Debt As Percentage of Net Revenues

Bad Debt as Percentage of Net Revenues shows what percentage of revenue is considered
uncollectable for the period.

Inventory Turnover

Inventory Turnover shows how quickly a business sells its inventory by comparing the inventory
balance to the cost of goods sold expense for the period on an annualized basis.
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Days Inventory

Days Inventory shows a ratio indicating how many days a business could continue selling
using only its existing inventory as of the report date.

Net Sales to Inventory

Net Sales to Inventory shows the size of annual net sales relative to inventory for the period,
on an annualized basis.

Days Purchases in AP

Days Purchases in AP indicates the size of the accounts payable relative to cost of sales for
the period.

Net Sales to Working Capital

Net Sales to Working Capital indicates the size of annual net sales relative to working capital
for the period on an annualized basis.

Total Assets to Net Sales

Total Assets to Net Sales shows how many dollars of assets are required to produce a dollar
of sales for the period on an annualized basis.

Net Sales to AR

Net Sales to AR indicates the size of annual net sales relative to accounts receivable for the
period on an annualized basis.

Net Sales to Net Fixed Assets
(Net Sales*Days in Year)/(Fixed Assets*Days in Period)

Net Sales to Net Fixed Assets shows the size of the annual net sales relative to the net fixed
assets for the period on an annualized basis.

Net Sales to Total Assets

Net Sales to Total Assets shows the size of the annual net sales relative to total assets for the
period on an annualized basis.

Net Sales to Net Worth

Net Sales to New Worth shows the size of the net sales relative to net worth (Total Assets
minus Total Liabilities) for the period on an annualized basis.

Amortization and Depreciation Expense to Net Sales

Amortization and Depreciation Expense to Net Sales indicates what percentage of each dollar
of sales pays noncash expenses, such as amortization expense of intangible assets such as
copyrights and patents and depreciation expense of fixed assets for the period.

Gross Profit Percentage

Gross Profit Percentage indicates what percentage of each dollar of sales is left over after
paying the cost of sales amount for the period.
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Operating Expense As a Percent of Net Sales

Operating Expense as a Percent of Net Sales indicates what percentage of each sale goes to
pay operating expenses for the period.

Return on Total Assets

Return on Total Assets indicates the size of net income after taxes relative to a company’s
total assets for the period on an annualized basis.

Return on Net Worth

Return of Net Worth indicates the size of net income after taxes relative to a company’s
net worth (Total Assets minus Total Liabilities) for the period on an annualized basis.

Return on Net Sales

Return on Net Sales indicates what percentage of sales ends up as profit for the period.

Income Before Tax to Net Worth

Indicates the size of net income before taxes relative to a company’s net worth (Total Assets
minus Total Liabilities) for the period on an annualized basis.

Income Before Tax to Total Assets

Income Before Tax to Total Assets indicates the size of net income before taxes relative to a
company’s total assets for the period on an annualized basis.

Retained Earning to Net Income

Retained Earning to Net Income indicates the size of the retained earning to net income for
the period on an annualized basis.

Times Interest Earned

Times Interest Earned indicates the size of a company’s interest expense relative to its oper-
ating profits for the period on an annualized basis.

Interest Expense to Net Sales

Interest Expense to Net Sales indicates what percentage of a company’s net sales goes to pay
interest expense on its debts for the period.

Current Liabilities to Net Worth

Current Liabilities to Net Worth indicates the size of a company’s current liabilities relative to
its net worth as of the day of the report.

Current Liabilities to Inventory

Current Liabilities to Inventory indicates the size of a company’s current liabilities relative to
its inventory as of the day of the report.
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Accounts Payable to Net Sales

(Accounts Payable*Days in Period)/(Net Sales*Days in Year)

Accounts Payable to Net Sales indicates the size of a company’s accounts payable relative to
its sales revenue for the period on an annualized basis.

Total Liabilities to Net Worth

Total Liabilities to Net Worth indicates the size of a company’s total liabilities relative to its
net worth as of the report date.

Net Worth to Total Liabilities

Net Worth to Total Liabilities indicates the size of a company’s total net worth relative to its
total liabilities as of the report date.

Resource Pools
At times you’ll have to schedule and manage resource pools. There are several ways to do
this. This resource pool takes into account international employee rates converted to US
dollar rates and applies the rates to a schedule that forecasts resource allocation over time,
per employee. By using VLOOKUP to lookup the rate of the employee, the IF and AND functions
as well as the SUBTOTAL function, you can create effective time-management tools for schedul-
ing out people. First, establish a rate sheet. The example in Figure 2.25 shows the Canadian
rates of the employees converted to US currency.

Figure 2.25 T |

R ABL___© [ D [ E [ F [ & H [ I [ 3 [ K
Establish the employee
table from which to
reference the dollar
amount.

]

EMPLOYEE RATE TABLES
[, R CANADIAN us

WAME e HOUR WEEK  DIMONTH  ANHUAL HOUR WEEK  BIMONTH  ANHUAL
Bob Tumer] 3250Can $1,000Cen! $2000Can 352000Can  $156US|  $E250US| $12500US|3325000US

Andy Smith| 37 Can §1,54BCen. §5,095 Can| Je0S00can 524205, SerA LS| $13350 US| 3S031260US

Bill Elattner $267 Con. $1,067 Con|  $2,135 Can| $55,500 Can FIG7 S SEG7 1 LIS| $1.3341 US| $34 68T 6 LIS
Chris Blattner| 3224 Can 3805Cen. §1763Can J48000Can  $13605  39523US| $1,0056US 320750005
Scott Elatiner| 337 Can §1,546Cen| 33095Can| §80500Can | 524205, 35676US| 313351 Us 350312605
Vicki Moore|  321.9 Can SETSCan  §1,750Can| §45500 Can FISFUS,  SS4BDUS| 510938 US| §2943T50U5
Anita Sulvan 3518 Con §2,077 Con|  $4,154 Can | $108 000 Can 2505 12961 US| 52556 2 US| 367 5001 US
Rob Miller| 3236 Can §843Cen| §1 785 Can| 43000 Can  $1470US|  SS8ES US| 51,177 9L §30 6251 US

Mark Fisher|  3276Can  §1,105Cen.  32212Csn 357500Can  §1T.5U5, 3691 US| §1 3622 US| 335857508
Dustin Blattner| 5207 Can $627Con|  $155Can, §43000Can  $128U5  S516A LS| 510337 5| 5268750 US
Meil Konsor F207 Can FE27 Cen| $1654 Can| $43 000 Can #2EUS SEEALS §103 7 US| 6 A751 US
Randy Hobrner| 3207 Can 3608Cen 31853 Can 343056 Can  §12505  351750U5| $10350US 326810005
Jil anbagk  3214Can 3ESECen 317120an| §44500Can §134U5,  35303US| 51,0637 US| 3 EI25US
Darell Sanders|  $41.3Can #1654 Cen $3,308 Can! $85000 Can 525605 41,0957 US| 52,0673 U5, 353,750 US

EEEESEEEEREEER

TR R R e

| 4]»  W}{ DIRECT CONTRIBUTION }:RA‘IESHEI{REDURCEPODL? iK1 I v
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Establish the vLoOKUP formula as shown in Figure 2.26 to refer to the name on the Resource
Pool Gantt chart worksheet: =VLOOKUP (C7, 'RATE SHEET'!$C$6:$K$19,7,0). Where C7 refers
to the employee in column C, the RATE SHEET range is C6:K19 and 7 is the seventh column
over in the range.

Figure 2.26 07 =] =] =VLOOKUP(C7,RATE SHEETICH6:5K518.7)
’ P B © [ o [ E | F 6 | H [JKCIMNeFaRS[TUNE
Establish VLOOKUP to En
lookup the employee
rate. > RESOURCE POOLS
m REERRL AR RS
e INDEPENDENT RESOURCE UTILIZATION S B 5B - 2 B2 B
4
[ 5 | dul Sep
| 6 | PROJECT 5| PERSON 5| RATE v| COSTz| STARIz| USAGIy| STOPz|S 8 89 5 S 8uo s 888
7 — BobTumer|§ 120808 | § 90865 7msEs 70w mises EEEEEEELEEEEE £
i MONTANS Ancly Simith | § 96755 § 43540 72388 45% 8Mame § § §
g — BilBlsltner| 3 129308 § 83289 THEmE E3% 9nass§ ?Ig g ?:f g § § § §
10 — Chris Blsttner | § 129308 $1,103.37 BSAD  B5% 10 § § § § § § § § §
11 MCHT AN <N G W § G i 08 § § § § § § § § §
12 I VickiMoore| § 103365 § BIGZS anzms  TEn 10189 g § g § g § g § H
m»_nl,( DIRECT CONTRIBUTION { RATE SHEET ) RESOURCE POOL iK1 | »||;
Create the IF and AND dynamic Gantt chart formula = (IF (AND (J$6>=$F7,J$6<$H7),$G7,"")
as shown in Figure 2.27.
Figure 2.27 7 | =] =IF (AND [J36>=5F7 J#5<8H7) 357.")
The dynamic Gantt 1 P B © [ D E | F 6 [ H [PKCMNeFaR[STUNE
chart formula will N
move and manage the | 2 | RESOURCE PooLs
. . O T
percentage utilization 3 INDEPENDENT RESOURCE UTILIZATION § 85 8 S 3 B388253
over time. 4 2
5| Jul | Aug e
| 6 | PROJECT 5| PERSON 5| RATE x| COSTz| STARIz| USAGIy| STOP|S & 80 S S8 aof 882
7 — BobTumer|§ 120808 § 90865 7585 70% mns.‘aeiglﬁ EEEEEEELELE
8 MONTANS Ancly Simith | § 96755 § 43540 72388 45% 8Mame § § §
g — BilBlsltner| 3 129308 § 83289 THEmE E3% 9nass§ ?Ig g ?:f g § § § §
10 — Chris Blsttner | § 129308 $1,103.37 BSAD  B5% 10 § § § § § § § § §
11 MCHT AN <N G W § G i 08 § § § § § § § § §
12 I VickiMoore| § 103365 § BIGZS anzms  TEn 10189 g § g § g § g § H
m»_nl,( DIRECT CONTRIBUTION { RATE SHEET ) RESOURCE POOL iK1 | »||;

Use the SUBTOTAL function above each week as shown in Figure 2.28. Now, when you apply

filters above the names, you can pull up individual names and see their total resource allocation.
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Figure 2.28

The SUBTOTAL function
can be placed above the
corresponding weeks to

subtotal individuals
when filtered.

5 =] =] =SUBTOTALE.J7-J20)
P B © [ D E | F 6 [ H [KCMNoPaR[S[TUNE
1
> | RESOURCE PoOOLS
3 INDEPENDENT RESOURCE UTILIZATION | |2 222282
4
| S |
6 | PROJECT v| PERSON -| RATE »| COSTy| STARI-| USAGIy| sTOPAE BBofS8ogsBEE
1 worans | SCREEr § {03385 § 67169 BSE9 SN 1098 PERERERER
15 MONT A2 Scolt Blstnes| 5 103366 § 45515 a28s 45% nnmg § § § § ﬁ §
24|
25
26
27
| 28 | .
29
30 =
4[4[ » [ M} DIRECT CONTRIBUTION { RATE SHEET )RESOURCE POOL iK1 ]

Building Custom Functions
There are times you may want to build your own custom function that does a calculation
specific to your needs. For example, if you run a construction company and have several pieces
of equipment with specific rates, you could apply the rates to the function and customize Excel
to your needs, even nesting your own custom functions. You could establish your company’s
new rates at the beginning of the year and post the functions with syntax to all the estimators in
the organization—then all they have to do is use the functions. To create this example—a
custom function—follow these steps.

1.
2.
3.

From the Visual Basic toolbar select the Visual Basic Editor command.
From the Insert menu choose Module. A new module opens.

In the first line of the module enter the following code, also shown as Module 1 code in
Figure 2.29. Use the tab key to indent.

Function Cat769(hours, units)
Cat769 = ((82.5 * hours) * Units)
End Function

4. Click Save.

5. Switch back to the worksheet and create a column heading for the syntax “Hours”

starting in cell D7 and then “Units” in E7.

6. Type 1,250 in cell D8 and 5 in cell E8.

7. In cell F8 type the formula =Cat769(D8,E8). The return result is $515,625 as shown in

Figure 2.30.



Important Tools for Any Business I 49

- [Modulel [Code]]
| Eie Edt View Ireert Format Debug Run Tooks Add-Ins Wirdow Help

Figure 2.29

Create custom functions
ﬂéz“‘ﬁﬂ|““|>ﬂl¥|%§'ﬁ“1§?|@ 1n1, Calt e
for your company to ject
. |General) =l [catrea =l
manage rates on equip- — _|| Funcrion Cav76s (hours, univs) =
i =124 Microsoft Excel Objer = Cat7E9 = ((82.5 ¥ hours) ¥ units) B
ment or sales prices. | ) Shestl (shestt) End Function
| ) Shestz (Shest) Function Cav777 (hours, units)
I Sheet3 (Shest) Car77?7? = ((106.5 * hours) ¥ units)
% | ThisWorkbook End Function
E J Modl.lm J Function Scraper63s(hours, units)
Scraper63S = ((62.5 * hours) * units)
‘MWMM.PWﬂJ paaSoTETSS

Function ScrapersS0(hours, units)

Seraperss0 = ((74 ¢ hours) * units)
IW' End Function
- Function LoaderSs6(hours, units)
lphabetic | abagorized | LoaderS66 = |(54¢ * hours) * unita)
Moduel End Function
Function CatDd(hours, units)
CatD2 = ((74.5 * hours) * units)

End Function

Funstion CatDOL(hours, units)
CatDoL = ((95.5 ¥ hours) ¥ units)

End Function

Figure 2.30 F8__ o] -I;cm?ﬁscns.ES)D
Custom functions 1
using your company’s
rates can provide
accuracy throughout
the company.

CusTOM FUNCTIONS
BID SHEET

PROJECT  EQUIPMENT TYPE HOURS  UNITS COST

MONTENS  |Cot 763 1250 5[5 sk _I =Cai769(DE,EE)
MONTAMNA  |Cat 777 3300 3 § 353500  =CaiT77(D4 ES
MONTANA  |Sctager 635 1450 5 | $ 453125 =Geraper3s(D10,E10)
MONTEMA  |Scrager B50 1450 3 5 321900 | =Geraperbso(D11,E11)
MONTENA  |Loacer 956 a0 1 § 15200 | =Loader956(D12E12)
MOKTAMA  |CstDE 3500 3§ 7E2250 | =CalDB(DM3E1E)
MONTAMA  |CstDEL 3430 2 § 653950 | =CalDBELID14E1H

TOTAL COST| § 3,706,550

Nested Custom Function| § 1,796,025 | =5UM(Cat? 89(08,EH) C&t777 (D9 E9), Seraperbs0 (D11 E11))

= R P Y R Y ) ) g Y
.ﬂMBmeAAwb—bPP” IENEE

[k piPsheet1 shestz Joheats [« | ]

Producing a Line Item Milestone Management Chart
On many occasions you'll have to view multiple events on the same timeline. This can be achieved
via one simple IF-AND statement nested several times. Notice the example in Figure 2.31, the orig-
inal formula that would return one result for a date is: =IF (AND (X$7>=$B9,X$7<$C9) ,$P9,"")).
However, what if you need several results on the same line item? All you have to do is nest the
function and refer the start and stop dates to a table of dates. The nested function begins after the
first return results SP9. It is

=IF (AND(X$7>=$B9, X$7<$C9) , $P9, IF (AND (X$7>=$D9, X$7<$E9) ,$09,"")))

All seven nested functions would be

=IF (AND (X$7>=$B9, X$7<$C9) , $P9, IF (AND (X$7>=$D9, X$7<$E9) , $Q9,

= IF (AND (X$7>=$F9,X$7<$G9) , $R9, IF (AND (X$7>=$H9, X$7=8J9,X$7<$K9) , $T9, IF (AND (X$7>=$
L9,X$7<$M9) , $U9,

= IF (AND (X$7>=$N9,X$7<$09),$V9,"")))))))
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Now, how do you return a conditional format that would highlight each result that’s returned
in a line item? Because conditional formats are limited to three conditions, you’ll want to
select the line range and from the conditional formatting dialog box, set the condition 1 to
Cell value Is - greater than - ="="and then set the format as shown in Figure 2.32.
This will highlight any cell that has a return result in the line item. You also can refer to the
CD to review the structure of this table and formula.

Figure 2.31 Nestad =] =[ =IF(AND (%57 >=3B3 X§7 <3C3), 52 F (AND(E7 >=309 X§7 <5E3) § 09 |F (AND(¥57 >=FF3 X357 <5GE) SR IF(
" A | B [ E ANDRET>=5H3 %57 <519) 58 IF(AND (57 >=5.13 X7 <8kE) 3T9 IF(AND 57 >=519 257 <5hi3) FLUS IF(AND]
Use the nested IF-AND

3T >=59 457 <502) 5v9,")])))
function to return

LINE ITEM MILESTONE SCHEDULES

3
multiple results on 5
a single line item. £ D208

7 5151518

KR QMCEPT DEHG Apr-09

LJ| FRO vSMe | e | s | eses | s | sase | man

10

11 maml EUERL) |anm| senea | e mr.wul LN n u u

12

13 L mmsl 41289 |:¢1am| 6012195 | TIEEE Nnml ELIEE) H H

-

15 412199 512199 611199 | FMI93 | TINI9S | W0 | 9629199 H

17 e SHAM9 | B39 | TH0 | 2199 | 91 100199] HHovE

18

RER PR wmsl T | waml 312198 | 10v12i89 wmsel 1 u

20

21 i Titian | TeaE | uwrssl 22919 | 1005999 nraunsel EE

22 d

CONCEP-STREET [=1 | Q|
Figure 2.32 Nested =] =| =IF(AND[XS7>=3B3 X§7 <§C3) 5P IF(AND(XE7 >=800 %57 <SE3) F 00 ,|F (AND{X57 »=FF3 X§7 <§G3) SRI IF(
- B[ B [T ANDQET==5HI X67<55) S50 |F(AND (67 =59 X§7 <5h3) 79 F(AND (X§7>=5L9 %57 <5M3) FUS IF (AND(

Set the conditional (1] XET>=§19 X37<509),$¥9," W)}
formatting to return n LiNE ITEM MILESTONE SCHEDULES

any result that occurs
on a line item.

START COMCIPT DLZIGM ALPWA DA RTM RCLCASE |
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Ramping Up Production on a Single-Line Item
Quite often in the production world you’ll have to move into production mode and the result is
that it takes a few weeks before production is running smoothly at 100%. In this case, you'll
have to ramp up the production. Here’s a formula that ramps the production after 21 days by
25% in week 4, 50% in week 5, and 75% in week 6, before reaching 100% or full capacity. The
formula is shown in Figure 2.33.
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Because of the complexity of this setup, I would suggest referring to the CD. This example
actually tells you when you need to start a project based on a completion date with the following
variables: Weekly Average, Total Output or Units, and Capacity to Deliver per phase.

Figure 2.33 TIO = =| =|F{AND[TS4>=F 010, T54 <§010+5510) JF{TE-§010<7 [FH010 IF{T§4-5010<124 D7FO0 IF (T§4-5010<21,
h T 05010, F(T54-$010=28 0. 2575010 IF(TH4-5010<35 056010 F(TH-5010=42 0755000 30100,
This formula operates ] a
. L i H [0 Tp [ o [afulw[wlx[x[z as[as]acao|ac]aF|a
off of a given comple-
1 GANTTS WITH VARIABLES

tion date and three
variables to tell you
when to start produc-
tion based on a six-
week ramp up time to

251

- i 6 E HEE

22 28 QME 2R3 1 OSE MS 3R aRd A% 4M2 48 4 W

|;:=@u|q”u|;|u |n.|

100% production. rets Lt T = Sl
-PROJECT 1 | | ou |
START ETOF WELY AYG. £ e 2RI T E WIS WEE WIS A4S an: ans e
ASE PHASE 1 I 2ri0a 00 I A0
PHASE2! 22100 - seima i an [N (0 _Jo o __[100 [200 [300 [400 [s00 [a00 100 |40
A8 PHASE 3! 37200 : BA400 © 400 [100 200 (300 (200 (200 (200 [a0d
| FROJATM 801000
13 PHOJ HELEASE 1041400
14 + - Sheciuind Lot -
= . . =
|ieTalb [bitsheets £ 1K1} ol

Counting Unique Items in a List
You can count unique items in a list with these two formulas. Yes, you could filter the list
with unique items only, however, if your list is quite large, you'll still need to count the
items. Notice Figure 2.34. The first array formula counts the unique items in a list with
{=SUM(1/COUNTIF(D4:D10,D4:D10))}, however, if there is a blank cell the result is #DIV/0!.
To circumvent this problem, the following formula will return the unique items in a list
regardless of the blank cells.

Figure 2.34 024 = = [=SUMC OUNTIF(D16:023, 01 E: D23WF (NOT(C OUNTIF(D16: 023, D16:023)),1, COUNTIF(016:023 D16 D23))°
A B 2
Return the number of 2 [ SPANG CRLLKWNWGLID ] i~
unique items in a list EN YEAR  MONTH  PROJECT  TASK ary cosT
. 4 1593 Moy-93 MONTANA ORE a0 13 an
with these two formulas. 5 | 1393 Jin3a Do ore n s [
| & | 1293 Aug-93 IDAHD ORE 35 L] 105
| 7 | 2000 Ju-00 MONTANA VBSTE z $ 2
8 2000 Aug-00 MPINESOTA WWASTE 3 13 a4
| 9 | 2000 Sep00 IDAHD WASTE 53 L] 53
10 2000 octan IDAHD CRE E5 ¥ 195
K 3 2
12| {=SUM1/COUNTIF(D4:D10,D4:D10))}
|14
ﬁ YEAR MONTH PROJECT TASK amy’ COST
168 18498 Mary-93 MONTANA CRE Eil 3 an
i 1393 Jun-29 IDAHD ORE 2 1 3 117
| 18 | 1393 Ju-g3 IDAHD 45 ¥ 136
| 19 | 1393 Aug-93 IDAHD ORE 3 L3 105
20 2000 Ju-00 WWBSTE el 13 22
21 | 2000 £ug-01 WT 18 WASTE 34 L3 4
23| 2002 Sep00 IDAHD WASTE 53 ¥ 53
2 2000 Oct-00 IDAHD ORE =] $ 195
|24 1 =2 =
|25 | {=SUMICOUNTIF(D16: 023,016 D23)/IF (N OT{COUNTIF (016: D23, 016:023)) 1, COUNTIF(D16: 023, D16: D232
<[« [pIphLODEURS 4] | *IC]
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Database- and List-Management
Functions

Database Functions Overview

Database functions operate over ranges that can span more than one row or column.
As with all functions, you can reference the database with a range name or with the
cell references, either way works.

This chapter covers the following functions.

DAVERAGE DSTDEV
DCOUNT DSTDEVP
DCOUNTA DSUM

DGET DVAR

DMAX DVARP

DMIN GETPIVOTDATA

DPRODUCT
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General DFUNCTION Syntax

If you have large data stores or databases, DFUNCTIONS can be quite useful. The general
syntax for the DFUNCTIONS is as follows:

=DFUNCTION(database,field,criteria)

The database argument refers to the range encompassing the entire list or database.

The field argument refers to a particular column in the list that contains the data that
you want calculated. If you omit the field argument, the function operates on the
entire list.

The criteria argument specifies the basis on which you want the function to select
particular cells. Another way to describe it is: Criteria is the specific requirements you
set for the return. If you omit the criteria argument, the function operates on the
entire range specified in the field argument.

N O T E The database range can be a cell reference (Example 1a) or a named range (Example 2a)
on all database functions.

la. =DFUNCTION(C3:F17,field,criteria)

2a. =DFUNCTION(database,field,criteria)

The field can be the number of the column such as 3, meaning the third column in the list (Example
1b). It can be a cell reference such as C3 that contains the column heading that you want calcu-
lated (Example 2b). The field can also be the column heading’s text, however the text must be
enclosed in quotes, though it is not case sensitive (Example 3b).

1b. =DFUNCTION (Database,3,Criteria)
2b. =DFUNCTION (Database,C3,Criteria)

3b. =DFUNCTION(Database, "Column Heading Name",Criteria)

The criteria is the range containing restrictions on which data should be included in the calculation.
This means that you can specifically call out parameters, such as the sum of all numbers greater
than 30, with the DSUM function.

DAVERAGE

DAVERAGE indicates the average of the values that meet the specified criteria.

=DAVERAGE (database,field,criteria)

The DAVERAGE function averages the range of numbers that span over a range based on criteria
you specify. The criteria is the range containing restrictions on which data should be included
in the calculation. This means that you can specifically call out parameters, such as the sum of
all numbers greater than 30, with the bsum function. The DAVERAGE function counts the total
number of entries and divides the total of the numbers by the number of entries.
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When sampling data, populations, or analyzing sales data over large ranges, the DAVERAGE
function quickly summarizes and returns the average. Notice the example in Figure 3.1. The
field can be referenced as a column number, as shown in column 4. The 4 represents the
number of columns starting from left to right. In the second example the field is referenced
as a column heading “1999.” The column heading is text and needs to be in quotes. The third
example also references column 4, however, the criteria in range C21:C22 shows the criteria
as all numbers that exceed 3,000 and less than 7,000.

Figure 3.1 F2l =] =| ~DAVERAGE(CEFI04.021.023)
A B C [ o [ E [ F [ & H ] R
The DAVERAGE func- TS =
tion can be used to g DaveEraGE
aVerage ColumnS or 4 I—(hlumllmbuhlhtobue—'
. (5] 1 2 3 4
lists of data. 5 [ 1% 0 201 20 |
T 540 | 5734 2,398 5,690
a8 3451 3456 5679 760 - DAVERAGE RANGE
=N 335 | 5455 | 4fse | 458
10| 3563 4,553 3476 2,37 F—
11 |
12
113
14
15 Criterias»»»» 2002 . 6,123 |Referenced as column number
16 | . =DHVERADE(CET10,4,C15.C18)
. 15| 3,940 |Refi 1 as column heading
6 Field referenced 19 COAVERRGE(CEF10,'1099° C15,C16)
as a column |20
number | 2 | Criteria>»>»»> 2000 \mlagesal numbers above 3000
umbe = — 3000 —DAVERRGECHF104,0p1:C2%
x]
DI DPRODUCT / DSTOEWP DM [ vk overp  GeTPivoToata /<] | »|[T]

DCOUNT

Criteria constrained to all
numbers higher than 3,000

Field referenced as a
column heading

DCOUNT counts the number of cells containing numbers that meet the specified criteria.

=DCOUNT (database,field,criteria)

The DCOUNT function tallies the number of cells containing numbers. Cells that contain text
and blank cells are ignored. To include text cells, use DCOUNTA (see upcoming section). If you
have a list or database, the database can be referenced as a cell reference or as a named
range. The field is the number of the column in the database from left to right or the column
heading in quotes (not case sensitive). The criteria is a range that contains the constraints the
function operates from. For example, let’s say you had a large database that had several blank
cells as well as cells containing numbers, only some of which you were interested in. The
criteria could specify to count all numbers having a value of more than 4,000 and less than
7,000, as shown in the third example in Figure 3.2. The criteria range is C20:C22, the field
reference is left blank so that the function searches the entire list (C5:F9).
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@ Field referenced as

a column number
Figure 3.2 F0 -] =] —DCOUNT(CEF9. Ca0.C22)
. & | B | © D [ E [ F ] H ] K
The DCOUNT function B
counts the number 2 Dcount
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a 3,563 4,563 3476 2,37
110 [ 7
1|
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14 C 2002 Refefenced as column number
15| i:l - =DCOUNTICEFIA,C14:015)
16 -
17 | | 4 ] d as column
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: 23 -
heading [ 4 p b1\ DAVERAGE Y DCOUNT { DGET DMt DOUN f PRODUCT f DSTOEWP { D50 | DvaR { DVARP | GETPIVOTDATA ‘« »

DCOUNTA

A blank field reference produces
a search of the entire data list.

DCOUNTA counts nonblank cells containing numbers or text that meet the specified criteria.

=DCOUNTA(database,field,criteria)

The DCOUNTA function operates just as the DCOUNT function, however, it counts the number of

cells containing numbers or text. If you have a database that has values stored as numbers and
cells stored with text, you might need this function to count both storage types. The database
is the cell reference range or named range of the database; and the field is referenced as the
column number from left to right. The criteria is a range that is referenced and the function
operates from the parameters set.

DGET

DGET returns a single value that meets the specified criteria.
=DGET (database,field,criteria)

The DGET function extracts a number within a database at two intersecting points. For example, if
you have rate tables used in conjunction with a financial model, the DGET function can be used to
apply rates based on the criteria in the criteria range. The database is the cell reference range or
named range of the database; and the field is referenced as the column number from left to right.
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The criteria is a range that is referenced and the function operates from the parameters set.
Notice the example in Figure 3.3, the DGET formula looks up the field or Rate 2, and applies the
criteria in B15:F16 to lookup Product C. Please note that if more than one value meets the speci-
fied criteria, DGET returns a #NUM! error.

@ Database range
Figure 3.3 | =] =DGET[E5 F 10, RATE 2" BI5F1E)
. A B T b [ E [ F | @ H ] =

The DGET function 1 =
finds a number at two
intersecting points. 3 Dcer
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] 1 2 3 4 5
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ER Product © 4% | 5% | R | 7%
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12
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14

15| Criteria»>»»>»[PRODICT  RATE1  RATEZ RATE3 RATE4

e Product ©
© The criteria or R

product referenced 19 oty RATE COST  TOTAL

| 20 | 3,400 % s 23 |3 795

2 =DGET(ESFI0, RATE 2* B SF1E)

22 -

44/

Field referenced as a column heading

DMAX

DMAX extracts the highest value that meets the specified criteria.

=DMAX (database,field,criteria)

The pmAX function looks up the highest value in a range or database. The database is the cell
reference range or named range of the database; and the field is referenced as the column
number from left to right. The criteria is a range that is referenced and the function operates
from the parameters set. The field can also be a cell reference. For example, notice the
formula in Figure 3.4 that references the column heading Minnesota in cell F23. The criteria
looks up the highest temperature less than 20 degrees. If you type a new column heading in
the cell reference F23, the bmax formula responds. The cell reference could be Minnesota or 1,
meaning column one of the database, either way works. You can use cell references for the
field in all Database functions. When you look at the figure, you’ll notice that Minnesota in cell
F23 is not case sensitive, however, the criteria headings are.
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@ Database range
Figure 3.4 G x| =] =DWAXDS G185 F23,020.G21)
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DMIN

DMIN extracts the lowest value that meets the specified criteria.

=DMIN(database,field,criteria)

Field referenced
as a cell reference

The pmiIN function looks up the lowest value in a range or database. The database is the cell
reference range or named range of the database and the field is referenced as the column
number from left to right. The criteria is a range that is referenced and the function operates
from the parameters set. The field can also be a cell reference. The DMIN function works the
same way as the DMAX function. See DMAX for an example. See also the CD-ROM included with

this book.

DPRODUCT

DPRODUCT returns the product of multiplying the values that meet the specified criteria.
=DPRODUCT (database,field,criteria)

The pPRODUCT function returns the product of multiplying the values that meet certain criteria
you specify. In the syntax for this function, the database is the cell reference range or named
range of the database; the field is referenced as the column number from left to right. The
criteria is a range that is referenced and the function operates from the parameters set. The
field can also be a cell reference. In Figure 3.5, the product is the multiplication of the cost
and the markup. As well, the parameters are Unit 1 with a cost greater than two dollars and a
markup less than 30%. The product is 2.88. Of course this is a simple example to illustrate
parameters and the operation of the function.



Figure 3.5

The DPRODUCT
function multiplies
the numbers based on
parameters set in the
criteria range.

DSTDEVP I 59

© The multiplication of the cost
times the markup

@ Database range
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Field referenced
as a cell reference

DSTDEV

DSTDEV estimates the standard deviation of a population, based on a sample of selected entries
from the database.

=DSTDEV (database,field,criteria)

The DSTDEV function estimates the deviation of a population based on entries in the list or data-
base. The database in the syntax, shown previously, is the cell reference range or named range of
the database, while the field is referenced as the column number from left to right. The criteria is
a range that is referenced, and the function operates from the parameters set. The field also can
be a cell reference. The standard deviation is actually a standard error amount based on an arith-
metic mean formula. To view the actual formula on which the function is based, see the help file.

DSTDEVP

DSTDEVP returns the calculation of the standard deviation of a population, based on the sum of
the whole population.

=DSTDEVP (database,field,criteria)

The DSTDEVP function calculates the standard deviation based on an entire population. The
database is the cell reference range or named range of the database. In this syntax, the field is
referenced as the column number from left to right. The criteria is a range that is referenced,
and the function operates from the parameters set. The field can also be a cell reference.
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In the example in Figure 3.6, the true standard deviation in the communities’ population for
the year 2001 is 1,233. Notice how the criteria takes into account a vertical range of towns the
criteria calculates from. If the range were B13:B15, it would only include the populations of
Avon and Albany in the year 2001.

@ Database range
Figure 3.6 ZENE =[ =DSTDEVP(BEFI0, 2001 BIZEI7)
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The criteria to include Field referenced as text
on the list

DSUM

DSUM returns the total of the values that meet the specified criteria.
=DSUM(database,field,criteria)

The psum function operates much as the sum function except that it operates on a database
with criteria. The database is the cell reference range or named range of the database, and
the field is referenced as the column number from left to right. The criteria is a range that is
referenced, and the function operates from the parameters set. The field can also be a cell
reference. The criteria enable you to apply constraints, as shown in the example in Figure
3.7. Notice the criteria applies the sum of all sales for the cars greater than 1995 and less than
2000. The sum of sales dollars from 1996 through 1999 equals $2,034,572.
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@ Database range

Figure 3.7 F2 =] =] =DSUM(E6 F 1B, CARS B19.F21)
. A B c [ D E F_ [ &6l n [0 [ =
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Field referenced as text

DVAR

DVAR estimates the variance of a sample population, based on the values that meet the specified
criteria.

=DVAR(database,field,criteria)

The DVAR function provides the variance of a sample population. For this particular function’s
syntax, the database is the cell reference range or named range of the database; and the field is
referenced as the column number from left to right. The criteria is a range that is referenced;
and the function operates from the parameters set. The estimated variance of the sample data-
base in Figure 3.8 shows the estimated variance in the Western regions. Notice how using the
wildcard symbol allows you to extract variance against all Western regions from West,
Southwest, Midwest, and Northwest. The wildcard symbol extracts all regions in the Western
hemisphere. The result for the year 2000 Western hemisphere is $1,059,002.



62 I Chapter 3 Database- and List-Management Functions

@ Database range

Figure 3.8 E15 =] =[ =0iVAREEF10,"2000" B13:F14)
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Field referenced as text

DVARP

DVARP returns the calculation of the true variance of an entire population, based on the values
that meet the specified criteria.

=DVARP (database,field,criteria)

Whereas DVAR calculates the variance based only on a sample of the population, the DVARP
function returns the true variance based on the entire population. In the syntax, there are
three components: the database, the cell reference range or named range of the database; the
field, referenced as the column number from left to right; and the criteria, a range that is
referenced. The function operates from the parameters set. Notice in Figure 3.9, that the true
variance of the entire population of the regions North and South is 5,051,679 for the year
2002. In this example, I've used wildcards to pull all information from the North and South
for the year 2002 with an asterisk.
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@ Database range

Figure 3_9 F22 = =| =0\VARP{BE:F13,"2002" B16:E13)
. A B T D E F [H [ 1 ] =
The DVARP function D =
retumns the true 3 VARP
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GETPIVOTDATA

GETPIVOTDATA returns a value of data stored in a PivotTable.

=GETPIVOTDATA(pivot_table,name)

The pivot_table argument refers to the pivot table that contains the data you want to
retrieve. This can be a reference to any cell within the pivot table or a named range that
refers to the pivot table.

The name is the text string enclosed in double quotes or referenced as your lookup criteria.

The GETPIVOTDATA function can extract total sums from a pivot table or pull multiple sets of
data and find the information at their intersecting points. For example, notice the pivot table
in Figure 3.10. The months are shown down the left side and the years across the top. The

formula to look up a grand total for the year 2000 is simply

=GETPIVOTDATA(E4, "Sum of 2000")

In this formula, E4 selects the entire PivotTable, and “Sum of 2000” in quotations is the
column heading. To look up information at intersecting points, such as the sum of August for

the year 2000, this is not case sensitive. The formula would read

OK=GETPIVOTDATA(E4,"Aug Sum of Sales")
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@ Selects the entire PivotTable with the cell reference

© Column heading of PivotTable

Figure 3.10 116 =] =[ =GETPIVOTDATAES, "ig Sum of 20007)
D E F 5 H 1 1] 3 L N
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Date and Time Functions

Date and Time Functions Overview

Date and time functions are powerful functions that allow you to automate and
manage information dealing with time elements. For example, if you have a daily
report that goes out and you always want the report to include the day it was printed,
you could manually enter the date into a cell or let Excel’s date formula of TODAY () do
it for you. The value of date and time formulas reaches much further than a simple
date in a cell. It can also help you manage time by calling out due dates, weekends,
holidays, or dates that are past due. You can find maturity dates, and create calcula-
tors that manage your bills and combine formulas to see workdays in the future.

Unlike most other numeric data, when you enter a date or a formula that calcu-
lates a date, in most cases, Excel will automatically display the result in an easily
readable date format. The date is really a serial number representing the time
elapsed since 12:00 AM, January 1, 1900. When you are comparing two dates,
Excel is really looking at the serial numbers. Therefore, one date minus another
date is really one serial number subtracted from another serial number, with the
result converted back into a date format.

This chapter covers the following functions.

DATE NOwW
DATEVALUE SECOND
DAY TIME
DAYS360 TIMEVALUE
EDATE TODAY
EOMONTH WEEKDAY
HOUR WEEKNUM
MINUTE WORKDAY
MONTH YEAR

NETWORKDAYS YEARFRAC
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DATE

DATE returns the DATE serial number.

=DATE (year,month,day)

The DATE function returns the date value of a given year, month, and day. Excel automatically
formats this function in a date format, however, the date format is really a serial number that
starts from the time 12:00 AM on January 1, 1900, and is formatted in the format of a date.
Use the date function to convert serial numbers to dates or in conjunction with other formulas.
Notice the examples in Figure 4.1.

YEAR The serial number in Windows operating systems that falls between 1900
and the year 9999. For Macintosh, the number is 1904 to 9999.
MONTH The serial number representing the month of the year from 1 to 12. If

greater than 12, it adds that number to the first month in the year specified.

DAY The serial number representing the day of the month. If that number is
greater than 31, it adds the number of days to the first day in the month.

@ Year
® Month
6 Day
Figure 4.1 HEI| = =DATEWALUE["1/1/2000)
. A B C ] E F =] H J =
The DATE function 1 I =
returns the serial - D
number of the year, E ATE
month, and day, auto- a
. . 3

mat|Ca”y Convertlng the i Date Format  2000-Jan-01  =DATEROO0,1,1)
serial number to a 8 | Genersl Format 5 =DATERO0,1 1)

a
date. 0

1 Date Format  2000-Jub0d  =DATE(0007 4) |

| 12 | General Format 3E711 =DATER000,7 4}

13

14

15 |

15|

17
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| 19 | Date Format 14172000 =DATER000,7 4}

20 General Formal 36711 =DATERIN 7 4)

21

5]
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i 4 (o ot Soay SHoUR § Davs 360 4 monTH f RETWORKDAYS SNovw  ToDaY [ EDATE  WORKDAY { WEEKDAY FORMULA | 4] o[

DATEVALUE

DATEVALUE converts date text to a DATEVALUE serial number.
=DATEVALUE (date_text)
The DATEVALUE function returns the function’s serial number value from a text date. For exam-

ple, the date value of the year 2000 would be: =DATEVALUE ("1/1/2000") and the result would
equal 36526 (days since 12:00 AM, January 1, 1900). The date value of Windows date systems
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is any date from 1/1/1900 to 12/31/9999. The date value of Macintosh systems is any date
from 1/1/1904 to 12/31/9999. If you want Excel to calculate based on a starting date of 12:00
AM, January 1, 1904, in the options dialog box from the Tools menu, change the date system
of an Excel for Windows system to the 1904 date system in the calculation tab.

DATE_TEXT The date value in the form of a serial number starting with the
Windows date system number of 12:00 AM, January 1, 1900 to
12:00 PM, December 31, 9999.

DAY

DAY returns the corresponding day of the month serial number from 1 to 31.
=DAY (serial_number)

The DAY function can be used with a text reference of dates or used with a cell reference of
days. Notice the two examples in Figure 4.2. The formula in cell B6 equals 1 because it is the
first day of the month, and the formula in cell B9 equals 31 because it is the last day of the
month. Any fictitious date that falls outside the range of 1 to 31 will default to 1 as shown in
cell B10 for “Jan 45.” You can also use the formula with cell referencing. The formula to the
right in cell F6 references the date in E6 and returns the value of 1.

SERIAL NUMBER The serial number is the date time code used by Microsoft Excel.
You specify the serial number as text and Excel will automatically
convert the serial number text to the day value.

@ Usedascell
referencing to
a date
Figure 4.2 EER -mvculansrn | | I | -
. A B G i E E 5 H 1
The DAY function : ' ' B
returns the day serial
y 2| Dar
number between 1 =
and 31 representing 4
DAY OF THE AS A CELL
the day of the month. 5 SO Doy e
; 1 =DAaY("Jan 17 M 1 | =0y (ES)
f | 7 | | 2 =DAY("Jan 2% 142 2 | =DAYIET) =
6 First day of g 2 DRY(n 3 L= 3 DAYER)
the month L9 | [ 3 1 =Dav(Jan 317 14 ] =DAY(ET)
[10] 1 . o : 15 5 | =DavY(ED)
1"
12
13 |
|14
15
16
117
18
19
il
2 -
44/

Last day of Default number of a day that doesn’t exist
the month
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DAYS360

DAYS360 returns the number of days between two set dates based on a 360-day year.
=DAYS360 (start_date,end_date)

The DAYS360 function is used primarily for accounting systems based on a 360-day year—if,
for example, you calculate payments based on twelve 30-day months. Notice the example. In
looking at Figure 4.3, you'll notice the DAYS360 function in cell D7 calculates the number of
days between the start date of 3/16/2000 and 3/16/2005 to be 1800. This number divided by
30 gives you the number of payments. The second example builds the 30-day diviser into the
formula as shown in D12. And last, you’ll see that the DAYS360 function is used with text dates
in cell D18, and that the dates are enclosed by quotes and are separated with a comma.

START AND END DATE The start and end dates for which you want the number
of days returned between. If the end date is less than
the start date, the result is a negative number.

@ Used with cell reference

Figure 4.3 | =[ =0l YS360(3/16/2000", 316/20057)
A B [ C D | E F &

The DAYS360 1 =
formula operates 2
on a 360-day year Davs 360
accounting system—
twelve 30-day months. [ stamtoate | ewoate | DAYS 360 [ numser oF pavmENTS |

3162000 3162005 L

=DAYSIE0(E7 C7) =07/A0
[ sramToate ENDDATE | DAYS 350 ]
362000 IME2005 ]

=DAyE3E0(B12,C12030

é Used with
30-day divisor

DAYS 360 HUMEER OF PAYMENTS J

T
=DAY 5360 3/E2000°,"3/15/20057)

——
N e

Used with text dates

EDATE

EDATE returns the value or serial number of the date specified by you and the number of
months before or after the specified date. Use EDATE to calculate the maturity date or date due
that falls on the same day of the month as the date of issue.

=EDATE (start_date,months)
The EDATE function is found in the Analysis Toolpak. If you don’t see the EDATE function, you

must first install the Analysis Toolpak and then enable the Toolpak under Add-Ins from the
Tools menu. In Figure 4.4, the start date in cell B8 = 3/16/1999 and the number of months to
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maturity is in cell C8, thus the result would equal 4/16/1999. A -1 would result in the date
2/16/1999. The second example in cell D18 uses a text date entry and the months to maturity
is 7, resulting in the date 10/16/1999. Note that because this function returns a serial
number, you may have to apply a date format to the cell containing the formula.

START DATE The start date to maturity.

@ Cell reference

Figure 4.4 [ =] =EDATE['3/1E83" 7)
The EDATE function N - €
calculates the maturity EDATE

date or date due that
falls on the same day
of the month as the
date of issue.
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® Months

EOMONTH

EOMONTH returns the calculated maturity dates or dates due that fall in the last day of the
month.

=EOMONTH (start_date,months)

The EOMONTH function operates similar to the EDATE function and the syntax is the same,
however, the calculation of the maturity date falls on the last day of the month. For example:

START DATE The start date to maturity.

MONTHS This is the number of months to maturity from the start date. If a
negative number, it returns a past date.

For example:

=EOMONTH("3/16/99",1) results in a maturity date of 4/30/99
=EOMONTH("3/16/99",2) results in a maturity date of 5/31/99
=EOMONTH("3/16/99",3) results in a maturity date of 6/30/99

And so on.
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HOUR

HOUR returns the hour as a serial number integer between 0 and 23.

=HOUR (serial_number)

The HoUR function returns the hour serial number between 0 and 23. Notice the example in
Figure 4.5, the actual time is shown under the heading Actual Time and the HOUR function
extracts the serial number between 0 and 23. The formula can be used with cell reference or
with the serial number enclosed in parenthesis, as shown in the second example.

SERIAL NUMBER The serial number is a number between 0 and 23 that
represents a time of day. The serial number can be extracted
from text in quotes or as a cell reference.

Figure 4.5 EEA -Houlnccn |
. A B G D E F =
The HOUR function 1 =
returns the hour of the
day between 0 and 23. E] Hour
4
5
| & | | CELL REFERENCE ACTUAL TIME |
17 CELL REFERENCE>>>]_____11 | 11:0000AM |<c<<<REPRESENTS L
a 13 1:00-00 Fii
EN n | 10:30.00 Fm
10 1 | 11530 AM
+ 9 S:00-00 AM
6 Hour 12
113
14
=
) 16
é Time of day %
19
|0
21
2 -
o4 p il DAY pavs 30 [ EDATE S HOUR /MONTH f NETWORKDAYS (o { TooaY £ WORKDAY / WEEKDAY FORMULA 4 »

MINUTE

MINUTE returns the serial number that corresponds to the minute.

=MINUTE (serial_number)

The MINUTE function returns the value corresponding to a minute within an hour. For example,
if you have a time of 5:30 in the MINUTE function as shown, =MINUTE("5:30 am"), the return
result would equal 30.

SERIAL NUMBER The serial number is a number between 0 and 59 that
represents a time of day. The serial number can be extracted
from text in quotes or as a cell reference.
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MONTH

MONTH returns the corresponding serial number of the month between 1 and 12.
=MONTH (serial_number)

The MONTH function operates off the serial number or day of the year. For example, 1 equals
the first day of the year and falls in January. You can use the MONTH formula with the serial
number in parenthesis or as a cell reference. For example, the first example in Figure 4.6
shows the formula as =MONTH(C5) and returns 1 as the result of the first day of the year and
falls in January. The second example in cell D10 uses the serial number and returns the result
of 10. The 300th day of the year falls in October. The last example is used in the form of an
array and sums up all costs in the month of February. The MONTH function combined with the
Sum function can be a powerful tool when managing lists of information. See also, YEAR.

SERIAL NUMBER The serial number is a number between 1 and 12 that
represents a month in a year. The serial number can be
extracted from text in quotes or as a cell reference.

@ With cell reference

Figure 4.6 020 =] =[[=SUM{MONTH(C15-C17)=2) D15:017 0))
) A [B © D H F G [
The MONTH function == - ! [
returns the month 2 MontH
serial number based 4
on the day of the year. | 4 | DAY OF THE YEAR MONTHFORMULA | AS CELL REFERENCE
| 5 | 1 1 | =MONTH{CE) January
| B | 305 10 |
| 7 | 305 bl =MONTHICT) Movarm ber
8
a MONTH FORMULA SERIAL HUMBER
|10 10 =MONTHEE00) October
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- 2
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directly in function e e i 500080 |
16 A5 ¥ 4,000,00
17 | =5 ¥ 2,500.00
18
[E] AMOUNT
| 20 | | [ & 500,00 .I =SUM((MOMTHC15:C17)=2) 015:017 1)

Month number

Month range

Combined with the SUM
function to look up costs
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NETWORKDAYS

NETWORKDAYS returns the number of working days between two dates. Excludes weekends
and specified holidays.

=NETWORKDAYS (start_date,end_date,holidays)

The NETWORKDAYS function allows you to find out the total number of working days between two
dates excluding the weekends and holidays. This is an extremely important function when
calculating schedules that have to be completed within specific time frames. Notice the exam-
ple in Figure 4.7, the first example in cell C9 is used to calculate actual working days between
two dates, the second example takes into account a third date, which is a holiday. The third
example takes on several holidays that fall between two dates in the form of cell referencing a
range of dates. If you exclude all holidays in a year, this would be the best approach, as well as
using the start and stop dates with cell referencing. Notice how in the 4th and last example the
structure is set up so you can apply a start date and an end date, and a range of holidays. The
cell referencing will automatically adjust to your inputs.

START DATE The date that represents the start date.
END DATE The date that represents the end date.
HOLIDAYS This is optional, however, you can use one or more holidays in the
form of text in the formula or in a range of cells.
@ Start date ® Enddate
Figure 4.7 FiE_ ] =] SNETWORKDAYS (25 025,E25 23]
A B B I i] E F [ G H =
The NETWORKDAYS N =
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find the number of A Total Working Days
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i 368 =NETWORKDAY 53N 52000° "BNE2001" [20:[23) 114 200000
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NOW

NOW returns the current date and time in the form of a serial number. There are no arguments
for this function.

=NOW()

The now function calculates the time the function was entered or when a worksheet is calculated.
This function is not updated continuously on the worksheet. The Now function will show the
current time when a worksheet is printed, or the workbook is opened. The Now function could be
in the form of a year, month, day, hour, minute, or second. Notice the example in Figure 4.8. The
time this formula was entered is calculated down to the second. The date value of Windows date
systems is any date from 1/1/1900 to 12/31/9999. The date value of Macintosh systems is any
date from 1/1/1904 to 12/31/9999. In the options dialog box from the Tools menu, you can
change the date system of an Excel for Windows system to the 1904 date system found on the
calcualtion tab.

Figure 4.8 BHA lﬂ - =|-r|\10W0C | . i —— . ]
The Now function 1 =
returns the exact time
the function was E] Now
entered down to the ;
second. 6|

T YEAR MONTH DAY HOURMINUTESECOND -
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Month Time
© Day

SECOND

SECOND returns the corresponding serial number of seconds as an integer between 0 and 59.
=SECOND(serial_number)

The SECOND function operates on serial numbers between 0 and 59. There are 60 seconds in a
minute, so 30 equals 30 seconds. The function operates as follows: =SECOND ("8:25:30") =30.
The serial number for the SECOND function is the date and time code Microsoft Excel uses for
date and time calculations.
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TIME

TIME returns the corresponding serial number of time as a fraction between 0 and
0.99999999.

=TIME (hour,minute,second)

The T1IME function returns the serial number of the time. The hour can be any number
between 0 and 23. The minute can be any minute between 0 and 59. The second can be any
number between 0 and 59. The serial number is the number associated with the 1900 date
system. For example, =TIME (8,30,25) would return the serial number .35446 and Excel auto-
matically formats this in the date format of 8:30 AM. The date and value of Windows date
systems is any date from 1/1/1900 to 12/31/9999. The date value of Macintosh systems is
any date from 1/1/1904 to 12/31/9999. In the options dialog box from the Tools menu, you
can change the date system of an Excel for Windows system to the 1904 date system found
on the calculation tab. If a user wishes to derive a time from other time figures (either in
cells, or in quotes), they will need to use other time functions to convert those time figures
into their serial counterparts...

=TIME (HOUR(B4) ,MINUTE(B6),SECOND(B5)).

HOUR The number between 0 and 23 that represents the hour.
MINUTE The number between 0 and 59 that represents the minute of the hour.
SECOND The second between 0 and 59 that represents the second of the minute.

TIMEVALUE

Returns the serial number represented by text as time.

=TIMEVALUE (time_text)

The TIMEVALUE function is similar to the TIME function in that it returns the serial number of
time as a decimal or fraction between 0 and 0.99999999. However, the TIMEVALUE function
converts time text to a serial number. For example, =TIMEVALUE ("8:30 AM") returns the
serial number value of .35417. If you include a date in the time_text argument, the date will

have no bearing on the result. Also, =TIMEVALUE ("4/3/99 8:30 AM") would return a value of
.35417.

TIME TEXT The text string that gives the time in any Excel time format.

TODAY

TODAY returns the current date as a serial number. There are no arguments for this function.
=TODAY ()
The ToDAY function is a powerful dynamic function that allows you to see the current day

every time the workbook is opened, calculated, or printed. You could place the TODAY func-
tion in a cell on a report so you always have the current day posted on the report, or, you
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could use the TODAY function to calculate the total days you have left to complete a project or
pay a bill. Notice the examples in Figure 4.9—the first example shows the TODAY function in
cell D6 and the completion date of the project is 7/16/1999 in cell C6. Because the TODAY
function always displays the current day, it can keep a running tab on how many days are left.
The second example shows bill payments, where today is the current date, the bills have
different due dates, and the days left keep a running log on how many days until the bill
comes due. A conditional format highlights and warns bills coming due in less than 10 days
in addition to bills that are past due.

Figure 4.9 Eld =] =[=C14.0514
. A B C 1] E F G H 17
The TODAY function ] ' l I =
can operate as a 2
time management 3 Tobpay
tool as shown in 4
(5 | compLETioNDATE |  TooAy | DAYSLEFT |
both examples. |5 | 741611933 6/4/1999 42
7 =TODAY]) =CA.06
8
9| L
10|
1
12 =TODAY]) =c-0
13 | [ accouwt | BILLS DUE [ Topay
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15 PHONE T-Jun  <<<Conditional Format >0 and <10
16 | CABLE 20-Way | <<<Conditional Format <0
17| FOWER 25-Jun | 21
18 LOAN T-Jun <<<Conditional Format >0 and <10
19 ELECTRIC 18-Jun
|20 |
21
é) Date due z|
i [l v (w11 DAY £ DAYS 360 EDATE {HOUR /MONTH [ NETWORKDAYS /

Automated time calculations

©® Tracks current day

WEEKDAY

WEEKDAY returns the corresponding day of the week as a serial number.

=WEEKDAY (serial_number,return_type)

The WEEKDAY function is another function that can be a powerful tool when combined with other func-
tions. It returns the number corresponding to the day of the week between 1 and 7, where the first day
of the week is Sunday and the seventh day is Saturday. If your date format is 1/1/00 and you're plan-
ning your work schedule, you can simply type in the cell, =WEEKDAY ("1/1/00"), or reference a cell as
shown in Figure 4.10. Notice the second example uses the IF function. This formula guarantees that
any date in the future will land on a workday. For example, let’s say you're planning to deliver certain
materials to a vendor on multiple dates in the future, you could use this formula to always guarantee a
weekday result. The actual day appears on Saturday in cell C22, however, the guaranteed formula kicks
it to Friday. If the day landed on Sunday, the formula would kick it to Monday.
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SERIAL NUMBER The serial number is the date time code used by Microsoft
Excel. You can specify the serial number as text and Excel will
automatically convert the serial number text to the day value,
or you can apply the day value.

RETURN TYPE This number determines the type of return value. 1 or omit-
ted, returns 1 (Sun) through 7 (Sat) or 2 returns 1 (Mon)
through 7 (Sun) or 3 returns 0 (Mon) through 6 (Sun).

Figu re 4.10 022~ =| =IF(B22=0."" JF[WEEKDAY (B22)=1 B2+ FIWEEKDAY(E22)=7 .B22-1 E22)))
A E] i [ D E F G H

The WEEKDAY function ' '
allows you to determine

L1+

1
¥
EN
a date’s day of the + VWEEKDAY
week with a result 2
between 1 and 7 with -
the fIrSt day equal tO % TRl “::: sm‘nnv MB!;IIAT 'ILIESjEI.ﬂY WEI'M‘E‘SI'IQY THI.I?EIB\' FIII‘:IIW snm_:mnv
Sunday. % RETUR TYPES G 0 i  ——— E——
|14
1 DATE
(16| TR | =WEEKDAY(E16) <<RETURNS NUMBER CORRESPONDING TO DAY
1
1

R

TYPE DATE THE ACTUAL  GUARAWTEED

| ENIEE

é Type any date
here.

Guaranteed weekday formula
Guaranteed weekday result

Actual day of the week

WEEKNUM

WEEKNUM returns a number of where the week falls numerically within a year.
=WEEKNUM (serial_number,return_type)

The weekNUM function is found in the Analysis Toolpak. If you don’t see the WEEKNUM function,
you must first install the Analysis Toolpak and then enable the Toolpak under Add-Ins from
the Tools menu. In this instance, the formula =WEEKNUM("12/25/00" ,1) returns the week
number 52, and the formula =WEEKNUM("1/1/00",1) returns the week number 1.

SERIAL NUMBER The serial number date within the week.

RETURN TYPE This number determines the type of return value. 1 begins the
week on Sunday and 2 begins the week on Monday. The week-
days are numbered 1 through 7.
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WORKDAY

WORKDAY returns a date that is indicated by the number of working days including holidays.
=WORKDAY (serial_number,return_type)

The WORKDAY function is found in the Analysis Toolpak. If you don’t see the WEEKNUM function,
you must first install the Analysis Toolpak and then enable the Toolpak under Add-Ins from
the Tools menu. Notice in the example in Figure 4.11, the start date is indicated in cell B12;
11/15/2000 and the number of workdays for the project is 100, if you have 5 holidays in the
range D12:D16, what’s the final date the project will complete on? The result is the date value
of 4/6/2001. The WORKDAY function is good for scheduling events and invoices.

START DATE The start date.

DAYS The number of non-weekend and non-holiday workdays available
before or after the start date.

HOLIDAYS One or more dates that will be included in the formula but excluded

in the days available.

Figure 411 Bz =] =] =VORKDAY(E12,012,012:018)
. A B [H i] E | F G [ H =
The WORKDAY function 3 =
is gooq for scheduling . WORKDAY
dates in the future 5
. 5]
when a start date is Al
known as well as the =
number of workdays. 10
11 | START DATE DAYS HOLIDAYS WORKDAY
i 11a2000 100 4E2001 =WORKDAYET2,012,012:016)
6 Project start date |12
115
(16
117
18
19
0
44| p il Da f Devs 360 [ EDATE £HOBR {MONTH  NETWORKDAYS (o [ TODAY f WEEKDAY FORMULA 3 woRKDAY /| 4] | ﬂj;

I'ﬁ EE

Workdays €& Completion date after
available for considering holidays
a project

YEAR

YEAR returns the corresponding year as a serial number in the form of an integer.
=YEAR(serial_number)

The YEAR function returns the date time code between the numbers 1900 and 9999. The serial
number is the code that Excel uses for date and time calculations. The date and value of
Windows date systems is any date from 1/1/1900 to 12/31/9999. The date value of Macintosh
systems is any date from 1/1/1904 to 12/31/9999. In the options dialog box from the Tools
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menu, you can change the date system of an Excel for Windows system to the 1904 date
system found on the calcualtion tab. The year value of =YEAR("1/1/2000") results in 2000.
The serial number of =YEAR(0.007) results in 1900, if you're using the 1904 date system, the
the same year value of =YEAR (0.007) results in 1904.

SERIAL NUMBER The serial number is the date time code used by Microsoft
Excel. You can specify the serial number as text and Excel will
automatically convert the serial number text to the year value,
or you can apply the year value.

YEARFRAC

YEARFRAC calculates the fraction of the year between two dates.

=YEARFRAC (start_Date,end_Date,basis)

The YEARFRAC function is found in the Analysis Toolpak. If you don’t see the YEARFRAC func-
tion, you must first install the Analysis Toolpak and then enable the Toolpak under Add-Ins
from the Tools menu. The YEARFRAC functions is primarily used when your looking for an
entire year’s benefits or obligations to assign to a term.

START DATE The start date.
END DATE The end date.
BASIS The type of day count basis to use. 0=Or omitted

US(NASD)30/360, 1=Actual/actual, 2=Actual /360,
3=Actual/365, 4=European 30/360.
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(:? HAPTER

Engineering Functions Overview

Engineering functions are built-in formulas that allow you to apply engineering
analysis against statistical and logical information. Each one of the examples in this
chapter has an accompanying figure to help illustrate the usage of the function.

The following functions will be discussed in this chapter.

BESSELI
BESSELJ
BESSELK
BESSELY
BIN2DEC
BIN2HEX
BIN20CT
COMPLEX
CONVERT
DEC2BIN
DEC2HEX
DEC20CT
DELTA
ERF

ERFC
GESTEP
HEX2BIN
HEX2DEC
HEX20CT
IMABS
IMAGINARY
IMARGUMENT
IMCONJUGATE
IMCOS
IMDIV
IMEXP

IMLN

IMLOG10
IMLOG2
IMPOWER
IMPRODUCT
IMREAL
IMSIN
IMSQRT
IMSUB
IMSUM
OCT2BIN
OCT2DEC
OCT2HEX
SQRTPI
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BESSELI

The BESSELTI function returns the BESSEL function in modified form for imaginary arguments.
=BESSELI(x,n)

The BESSELI function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Both X and N must be numeric and greater

than zero. Notice the example in Figure 5.1. Where the value is 2 and the integer is 1, the
BESSELI function results in 1.5906.

X The value to evaluate the function.
N The order of the BESSEL function. Truncated if not an integer.

The n-th order modified BESSEL function of the variable x is

I (x)= ()7 J, (ix)

Figure 5.1 E5 | =[ =BESSELICS D5)
. Al B | E [ D [ E [ F =

The BESSELI function i
returns the modified | 2 | L
BESSEL function for
BESS s BEssELl
imaginary arguments. BESSEL]

4| VALUE INTEGER T

| 5 | 2 1 | 1 5506 _| =BESSELICS,D5)

| 6 | 2 2 0 EEES

| 7 | 2 3 02127

| 8 | 2 4 0.0507

| 9 |

| 10 1 2 0136

EEN 2 2 0 EBZ

12| 3 2 2245

113 4 2 6422

| 14| 5 2 17 506

| 15 | s

ORI R e P S = W O =Y e A o ==l ) e I |

BESSELJ

This BESSELJ function returns the actual BESSEL function. X is the value of at which to evalu-
ate the function. Y is the order of the BESSEL function.

=BESSELJ (x,n)
The BESSELJ function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Both X and N must be numeric and greater
than zero. Notice the example in Figure 5.2. Where the value is is 2 and the integer is 1, the
BESSELJ function results in 0.5767.

X The value to evaluate the function.

N The order of the BESSEL function. Truncated if not an integer.
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The n-th order BESSEL function of the variable x is

( 1) x m+2K
o) Zkll"(n+ﬁc+l)

where
C(a+k+1)= ez dx
0
is the GAMMA function.
Figure 5_2 E5 .| =[ =EESSELJ(C5,05)
. AL B = [ D [ E [ E |
The BESSELJ function 1
returns the actual | 2 | -
BESSEL function.
s BEssELJ
BESSELI
4| VALUE INTEGER Bt
| 5 | 2 1 | 05767 _I =BESSELJ(C5DS)
| 6 | 2 2 0.3528
| 7 | 2 €] 0.1289
| 8 | 2 4 0.034D
| 9 |
| 10 1 2 0.1149
EEN 2 2 0.3528
| 12 | 3 2 0.4861
113 4 2 0.3641
| 14 | 5 2 0.0466
| 15 | =
(¢ |4 DI FirERLIE FaE J Beseein ) pesseLs  Besselk f BEseELY f BiNGEC J BiRet flomeoeT fcoveien fcowmet] [« | ¥l

BESSELK

The BESSELK function returns the BESSEL function in modified form for imaginary arguments.
=BESSELK(x,n)
The BESSELK function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Both X and N must be numeric and greater
than zero. Notice the example in Figure 5.3. Where the value is is 2 and the integer is 1, the
BESSELK function results in 0.1399.

X The value to evaluate the function.

N The order of the BESSEL function. Truncated if not an integer.
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The n-th order modified BESSEL function of the variable x is

K, (x) =271, (im)+iF, (i)

where Jn and Yn are the J and Y BESSEL functions.

Figure 5.3 Z | =] ~BESSELK(CS.05)
. AL B ] C [ D [ E [ F =
The BESSELK function 7
returns the modified 2 O
BESSEL function for . BEesseELK
imaginary arguments. —
VALUE INTEGER BESSEH
4 RESULT
1 5 | 2 1 l 0.1399 l:BESSELK(CS,DS)
I 2 2 0.2538
| 7| 2 3 06474
| & | 2 4 21989
N
10| 1 2 16248
AN 2 2 02538
1 12 | 3 2 00E1S
| 13 | 4 2 00174
| 14 | 5 2 00053
15 &
[ IV FIvPERLINF PAGE | SESSELT f BESSELY ) BESSELK  BESSELY {BINEDEE  BUIErE { BEOCT { ComPLE { ConeaT |4 3

BESSELY

The BESSELY function returns the BESSEL function, also known as the Weber or Neumann
function. X is the value at which to evaluate the function. N is the order of the function.

=BESSELY (x,n)

The BESSELY function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Both X and N must be numeric and greater
than zero. Notice the example in Figure 5.4.

X The value to evaluate the function.
N The order of the BESSEL function. Truncated if not an integer.

The n-th order BESSEL function of the variable x is

J (xycos(y m)—J_, (x)

sin(v )

Y, (x)=lim
where

2% .
ERF(z)=—|e" d
AR
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Figure 5.4 5 =] =[ =BESSELY(C5.05)
AL B C [ D [ E [ F =
BESSELY returns the ]
BESSEL function and | 2 | |
is also known as the . BEssELY
Neumann or Weber - BESSELI
function. P VALUE INTEGER RESOIT
1 5 | 2 1 I -0.1070 l:BESSELY(CS.DS:I
[ 6 | 2 2 06174
[ 7| 2 3 -1.1278
| & | 2 4 -2.7659
| 9|
10| 1 2 -1.6507
| 11| 2 2 -0.6174
1 12 | 3 2 -0.1604
EN 4 2 0.2159
| 14 | 5 2 03677
15 -
e

BIN2DEC

The BIN2DEC function converts a binary number to decimal form.
=BIN2DEC (number)

The BIN2DEC function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The number cannot be more than 10 characters.
Notice the example in Figure 5.5. Where the Binary Number is 10000010 and the conversion to
a decimal results in 130.0000.

NUMBER The binary number to convert. The most significant number is
the sign bit. The remaining 9 bits are magnitude bits.

Figure 5.5 ES =] =] =BIN2DEC(CS)
A B C D E F G B
Use the BIN2DEC func- i l D] |
tion to convert a binary | 2 | _
number to a decimal.
. - Bin2pec
The binary number can- L SI5ES
not be more than 10 4 BINARY NUMBER RESULT
characters. | 5 | 10000010 | I _| =BIN2ZDEC(CS)
6 111111111 511.0000
|7 |
g
g
10
11
(12
13|
| 14|
|15 | =
(€4 VI FFERLE e BEsselt / sessel J sessel / Essely ) nuvzner (SEHE { BIE0ET £ CoNPLE / COEAT |« v
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BIN2HEX

Convert a binary number to hexadecimal with the BIN2HEX function.

=BIN2HEX (number,places)

The BIN2HEX function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The number cannot be more than 10 charac-
ters. The sign bit being the most significant, the remaining 9 bits are magnitude bits. Notice
the example in Figure 5.6. Where the Binary Number is 10000010 and the Places is 3, the
conversion to a hexadecimal results in 082.

NUMBER The binary number to convert.

PLACES The number of characters to use. If omitted, the function uses the
minimum number of characters needed. Use when you want to
pad the result with leading zeros.

Figure 5_6 E5 .| =[ =EINZHEX(CE,05)
h - Al B & [ D | E I F =
This function converts a 7
binary number to a | 2 | L
hexadecimal. The binar
Y |s BIN2HEX
number cannot be more BINSHEX
than 10 characters. n BINARY NUMBER PLACES RESULT
| 5 | 10000010 3 | 082 _I =BINZHEX(C5 D5)
5 | 11111 2 7F
| 7 | 1010 4 00oA
1 8 | 1 2 03
| 9 |
| 10|
| 11]
|12 |
|13 |
| 14|
| 15| s
VTP FiFERIT PAGE sl essn J Eesae f Beseelv { BGRES ), BiveHEx JETEaeT  coneet ot o] | Il

BIN20CT

BIN20CT converts a binary number to octal.

=BIN20CT (number,places)

The BIN20CT function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The binary number cannot be more than 10
characters. The sign bit being the most significant, the remaining 9 bits are magnitude bits.
Negatives are represented using Two’s complement notation. Notice the example in Figure
5.7, where the Binary Number is 10000010 and the Places is 3, the conversion to an Octal
results in 202.

NUMBER The binary number to convert.

PLACES The number of characters to use. If omitted, the function uses the
minimum number of characters needed. Use when you want to
pad the result with leading zeros to achieve uniformity.
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Figure 5.7

BIN20CT converts a
binary number to an
octal. The binary num-
ber cannot be more
than 10 characters.

3
14 [ 4] » | #1 HYFERLINK PAGE IBEELI i EBESSEL] i EESSELK I BESSELY EE]NZDEC EWPEX 3 BINZOCT § COMPLEX RCGWERT |1|

E5 ﬂ l| =EIN20CT(C5,05)
AL B | C D [ E [ F =
1
[ 2| |
- Binzoct
- BIN20CT
4 BINARY NUMBER PLACES RESULT
1 5 | 10000010 3 | 202 ! =BINZOCT{CS DE)
5] 100010 2 42
[ 7] 1010 4 0012
g 11 2 03
9
10
11
12
13 |
14|
115 |

Nl

COMPLEX

Use the comPLEX function to convert real and imaginary coefficients into a complex number of

the form x + yiorx + yj.

=COMPLEX(real_num,I_num,suffix)

The comPLEX function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Lowercase
suffix argument in order for the function to work. In addition the suffixes must match. Notice

“s
1

and

“@s
]

must be used for the

the example in Figure 5.8, where the Real Imaginary Coefficient is 3 and the Imaginary

Coefficient is 4,

REAL_NUM
I_NUM
SUFFIX

the result is 3+4i.

The real coefficient of the complex number.

The imaginary coefficient of the complex number.

The suffix for the imaginary component. If omitted, it’s assumed

Figure 5.8

Converts real and
imaginary coefficients
into a complex number.

to be “i.”
E5 ﬂ l| =COMPLEX[CE,D5)
Al B | c D E F B
1
2 L
. CompPLEX
REAL IMAGINARY IMAGINARY COMPLEX
4 COEFFICIENTS COEFFICIENT RESULT
5 3 4 [ I:COMPLEX[CS.DS}
[&] 2 4 2+4i
7 0 1 i
| 8 | 1 0 1
9 |
10
11
12
13

14
14 [ 4 #I[',_ HVPERLINK PAGE J BESSELL Jf BESSEL] / FESSELK J BESSELY 4 BINZDEC J EINZFEX J BINZOCT jCOMPLEX {ConveErT [4] |

Nl
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CONVERT

CONVERT interprets data from one measurement system to another.

=CONVERT (number,from_unit,to_unit)

The CONVERT function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Notice the conversion examples and how the
formula is structured in Figure 5.9. The conversion tables in Tables 5.1 and 5.2 show the
conversion text that must be used to convert units of measure.

NUMBER
FROM_UNIT
TO_UNIT

The number to convert.

Measurement unit to convert from.

Measurement unit to convert to.

Table 5.1 Conversion Table

Unit Type From Unit to Unit
Weight and Mass

Gram “g
Slug “sg”
Pound mass “Ibm”
U “”
Distance

Meter “m”
Statute mile “mi”
Nautical mile “Nmi”
Inch “in”
Foot “fp
Yard “yd”
Angstrom “ang”
Pica(1/72 in.) “Pica”
Time

Year “y”
Day “day”
Hour “hr”
Minute “mn”

Second

« ”»

sec
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Table 5.1 Conversion Table

|87

Unit Type From Unit to Unit
Pressure

Pascal “Pa”
Atmosphere “atm”
Mm of Mercury “mmHG”
Force

Newton “N”
Dyne “dyn”
Pound force “Ibf”
Energy

Joule "
Erg “e”
Thermodynamic calorie “c”

IT calorie “cal”
Electron volt “eV”
Horsepower hour “HPh”
Watt-hour “Wh”
Foot-pound “flb”
BTU “BTU”
Power

Horsepower “HP”
Watt “W”
Magnetism

Telsa “”
Gauss “ga”
Temperature

Degree Celsius “C”
Degree Fahrenheit “F”
Degree Kelvin “K”

continues
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Table 5.1 Continued

Unit Type From Unit to Unit
Liquid Measure

Teaspoon “tsp”

Tablespoon “ths”

Fluid ounce “0z”

Cup “cup”

Pint “pt”

Quart “qt”

Gallon “gal”

Liter “

Table 5.2 Additional Conversions

Prefix Multiplier Abbreviation
Exa 1E+18 “E”
peta 1E+15 “p”
tera 1E+12 “”
giga 1E+09 “G”
mega 1E+06 “M”
Kilo 1E+03 “k”
hecto 1E+02 “h”
dekao 1E+01 “e”
deci 1E-01 “d”
centi 1E-02 “c”
milli 1E-03 “m”
micro 1E-06 “u”
nano 1E-09 “n”
pico 1E-12 “p”
femto 1E-15 “f’

atto 1E-18 “a”
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H E7 . =[ =COMVERT[ES,"C""F"
Flgure5.9 IEEE J|:| l E I[F |i;| W0 T K T C T ™ N oo
Converts measurement — c M
units from one unit to 2| S~ONVERT
ER WEATHER TIME
another. 5 | Celsius 5 Yaar 31
17| Fahranheit [l <onverices e e Day 12419 | -oonveRT(S 'y o)
&l POWER Hour 253044 | ~COMVERTIRT "day" he')
1| Harsepawsr 1 Minute 17 ABZ B0 | =O0RIVERT(KS b 'mrly
13| Wills J4E | =CONVERTIEN,"HF", 0 Second 1072 950 400 =CoOMVERT(KI fmin® "zec”)
E WEIGHT/MASS LIQUID MEASURE
18 Pound Mass 1 Gal 1
z Gram Mass 454 =CONVERT(ENS, hm" g") Liter 4 =CONVERTIKIE, "gal” 1)
2 DISTANCE Cuart 4 =COMYERT(RZ0 Yot*)
|24 | Wile 1 Pint g =COMVERT(K22,'ql" ")
?_5 Meter 1503 | =CONVERTEZ4,'m?''m") Cup 16 =COPVERT(24, 5t 'oup”)
E Yard 1,760 | ~CONVERTIEZS,'m"."ye") Tablespoon 296 =COMVERTIKZE, cup® "ths)
Ex Foot 5230 | =CONVERT(EZS,"wd" ") Teaspoon 7E8 =CONVERT(KZE =" Hsp)
% Inch 63,350 =CONVERT(EZ0,"M"/in" COunce 128 =COMVERT(ID, 150", "0z") _
125 -
1|« w1 BESEELL f PESSELY f BESSELK { BESSELY {BINZDEC / BINZHEX BINZOCT 4 COMPLER 3 CONVERT [ DECZRIN  DEC2HI | 4 »

DEC2BIN

The DEC2BIN function converts decimal numbers to binary.
=DEC2BIN(number,places)

DEC2BIN is found only if the Analysis Toolpak is installed. In addition it must be turned on in
the Add-Ins from the Tools menu. The number cannot be more than 10 characters. The sign
bit being the most significant, the remaining 9 bits are magnitude bits. Negatives are repre-
sented using Two’s complement notation. Notice the example in Figure 5.10. Where the
Decimal Number is 2 and the Places is 3, the conversion to a binary results in 010.

NUMBER The number to convert. Cannot be less than —512 or greater than
511.
PLACES The number of characters to use. If places is omitted it uses the

least characters necessary. If the value is not an integer, the value
is truncated. Use when you want to pad the result with leading
zeros to achieve uniformity.

Figure 5.10 EE 5] =] =DEC2BINGSDS)
. AL B | C [ D [ E [ F =
Converts decimals to i
binary numbers. | 2 | _
. Dec2BiN
| DECIMAL DEC2BIN
4 NUMBER NS RESULT
1 5 | 2 3 I 010 _I =DECZEIMN[CS DS)
5] 1 2 o1
(7| 50 4 1111001110
g
9
10
11
]
13 |
| 14|
15 .
[alr J{EESSLY J BESSELY  BESsELy [ BiGEe J SEREY { BIEOCT  CONPLEN, / CONIERT), DEC2IN { DECai
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DEC2HEX

Convert decimal numbers to hexadecimal with the DEC2HEX function.

=DEC2HEX (number,places)

The DEC2HEX function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The number returned is a 10 character hexa-
decimal number. The sign bit being the most significant, the remaining 39 bits are magnitude
bits. Negatives are represented using Two’s complement notation. Notice the example in
Figure 5.11. Where the Binary Number is 10000010 and the Places is 3, the conversion to
Octal results in 202.

NUMBER The number to convert.

PLACES The number of characters to use. If the value is not an integer,
the value is truncated. Use when you want to pad the result with
leading zeros to achieve uniformity.

Figure 5.11 Es [l =[=DECIHE(C5.05)

j ) Al B | [ D E F =
Converting decimal . =
numbers to hexadecimal [ 2| L
numbers. D

3 EC2HEX
DEC2HEX
n DECIMAL NUMBER PLACES ——T
| 5 | 2 3 | 002 l =DEC2ZHEX(CS,D5)
| 6 | 1 2 01
7 -50 4 FFFFFFFFCE
1 8 | 2 2 0z
9
| 10|
11
|12 |
13
Nﬁl»_nl{nﬁfﬂ] BESSELK J BESSELY J BINZDEC J BINZHEX J BINZOCT / CoPLER J CONVERT J/DECZEIN jDEC2HEX (TELTA | 4] | »||:

DELTA

DELTA tests whether numbers or values are equal with a number result—sometimes referred
to as Kronecker.

=DELTA(numberi1,number2)
The DELTA function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. If the first number is 1 and the second num-
ber is 2, the result is 0. However if the first number 1 and the second number is 1 the result
is 1. Similar to a True or False logical test except the return is a number instead of a text
result. Notice the example in Figure 5.12.

NUMBER 1 The first number.

NUMBER 2 The second number. If omitted, assumes 0.
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Figure 5_12 E5 ﬂ l|—DELTA(CS.D5)
Al B | C D - F =
DELTA tests whether T : =
two numbers are equal 2 | L
with a numeric result. D
3 ELTA
| DELTA
. NUMBER 1 NUMBER 2 e
| 5 | 2 3 ] 0 _| =DELTA{C5,D5)
6 2 2 1
7| 100065 1.00064 0
| 8 | 10010000107 10010000101 1
| 9 |
| 10|
| 11]
(12|
|13 |
o T R e T RS, veL 16 (EETE =

ERF

Use the ERF function to return the integrated error function between a lower and upper limit.
=ERF (lower_limit,upper_limit)

The ERF function is found only if the Analysis-Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Notice the example in Figure 5.13. The lower-
bound limit in the first example is 2 and the upper-bound limit is 3. The error result is .0047.

LOWER LIMIT  The numeric lower-bound for integrating the function.
UPPER LIMIT  The numeric upper-bound for integrating the function.

The equations are as follows:

2 =
ERF(z)=—|e"dt
7
2 L
ERF(a,b)= —J'e'f’dz, = ERF(b)-ERF(a)
Iy

Figure 5.13 E5 i | =[ =ERF[C5,05] _
Returns the integrated 1 Al < = l E I F -
error function for upper | 2 | L
and lower-bound limits. E

3 RF

. LOWER LIMIT UPPER LIMIT ERF RESULT

5 | 2 3 [ oonar | -ereicsos)

| 6 | 2 2 0.0000

| 7 | 2 10 0.0047

| 8 | 7 -1.0000

9

| 10

11

|12

13

nﬂi’p_ngﬁWﬁM | E
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ERFC

ERFC returns a complementary ERF function integrated between x and infinity. X is the lower-
bound for integrating ERF.

=ERFC(x)

The ERFC function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Notice the example in Figure 5.14.

X The numeric lower-bound for integrating the ERF.

The equation is as follows:

27 -
ERFC(x) = Tfe" di=1-ERF(x)
T
Figure 5.14 | =[=ERFCLE]
e 5

Returns a complemen- - Al B ] L D E £ =
tary ERFC function 2 | |
integrated between x E
and infinity—x is the 3 RFC
lower-bound for inte- - ERFC
grating ERFC. | 4 RESUY

| 5 | 2 [oooer l:ERI’-C(CS}l

|6 | 7 0.0000

7 1 0.1573

| 8 | 0 1.0000

(9

| 10

11

|12

13

i <11 31 sessey fmnec { sere {me ] conie { coneRt [ e { ecaee {oerta ) e {GE5TE ¢ =

GESTEP

The GESTEP function returns the value of 1 if the number is greater than or equal to a speci-
fied step value, otherwise 0.

=GESTEP (number,step)
The GESTEP function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Notice the example in Figure 5.15. Where the
number is equal to or greater than the step, the result is 1. Otherwise the result is zero. You
can use this to sum up only those values that exceed the step value.

NUMBER The number to test against the step value.

STEP The step value is the threshold value the number is tested upon.
If the value for step is omitted, it assumes zero.
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Figure 5.15 E5 & =[=GESTEFE 5
Al B | C D E | F =
Returns the value of 1 ;
if the number is greater | 2 | L
than or equal to the G
step, otherwise 0. = ESTEP
GESTEP
n NUMBER STEP S
| 5 | 2 . | 1 | =GESTEP(C5,D5)
| 5 | 2 3 0
| 7| 1 -2 1
| 8 | 0 00000001 0
g
| 10
11
|12
13
R R e R e v TSR ik

HEX2BIN

Convert hexadecimal numbers to binary with the HEX2BIN function.

=HEX2BIN (number,places)

HEX2BIN is found only if the Analysis Toolpak is installed. In addition it must be turned on in
the Add-Ins from the Tools menu. Notice the example in Figure 5.16. The binary number is
converted to a hexadecimal and then the HEX2BIN function converts the hexadecimal back to
a binary number. The number cannot be more than 10 characters. The sign bit being the
most significant, the remaining 9 bits are magnitude bits. Negatives are represented using
Two’s complement notation.

NUMBER The number to convert. Cannot be less than -512 or greater than
511.
PLACES The number of characters to use. If places is omitted it uses the

least characters necessary. If the value is not an integer, the value
is truncated. Use when you want to pad the result with leading
zeros to achieve uniformity.

Figure 5.16 EE_ ] =[-HEXENDES)
. A B (5 (0] E F G H =
Converts hexadecimal : | [ [ —E =
numbers to binary | 2 |
numbers.
. Hex2ein
BINARY BINZHEX
5 NUMBER PLACES RESULT HEXZEIN
| 6 | 10000010 3 0g2 I 10000010 _I =HEX2BIN(DE, 8)
T 1111111 2 TF 17111111 =HEXZBINIDT, T)
| & | 1010 4 000A 1010 =HEXZBIN({DE, C8)
BN 1 2 03 1 =HEX2BINID9, C9)
10
| 11]
12 ul
| 13 |
14
15
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HEX2DEC

HEX2DEC converts hexadecimal numbers to decimal.

=HEX2DEC (number)

The HEX2DEC function is found only if the Analysis Toolpak is installed. In addition it must
be turned on in the Add-Ins from the Tools menu. Notice the example in Figure 5.17. The
binary number is converted to a hexadecimal and then the HEX2DEC function converts the
hexadecimal back to a decimal number. The number cannot be more than 10 characters.
The sign bit being the most significant, the remaining 39 bits are magnitude bits. Negatives
are represented using Two’s complement notation.

NUMBER The hexadecimal number to convert.
Figure 5.17 B I[l  =[=HEGDECTE)
. A E (i 0] E I F G H =
Converts hexadecimal 5 | =
numbers to decimal. | 3 |
.  Hex2pec |
BINARY
. nUMBer  PLACES  BINZHEX RESULT  HEX2DEC
| 6 | 10000010 3 082 | 130 | =HEXZDEC(DE)
T 1111111 2 IF 127 ‘HEXZDECIDY)
| 8 | 1010 4 000A 10 =HEX2DEC(DE)
(9| 11 2 03 3 =HEX2DEC{DY)
10
| 11|
12
113 |
14
115 | o
44>

HEX20CT

Use the HEX20CT function to convert hexadecimal numbers to octal.

=HEX20CT (number)

The HEX20CT function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Notice the example in Figure 5.18. The binary
number is converted to a hexadecimal and then the HEX20CT function converts the hexadeci-
mal to an octal. The binary number cannot be more than 10 characters. The sign bit being
the most significant, the remaining 39 bits are magnitude bits. Negatives are represented
using Two’s complement notation.

NUMBER The binary number to convert.

PLACES The number of characters to use. If places is omitted it uses the
least characters necessary. If the value is not an integer, the value
is truncated. Use when you want to pad the result with leading
zeros to achieve uniformity.
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Figure 5.18 E6 =] =] =RE20CT(08)
. A | B © D E | F | 5 | HF

Converts hexadecimal 1
numbers to octal. | 2 |

(3

s Hexz2ocT

BINARY

5 numBer  PLACES BIN2HEXRESULT HEX20CT

| 6 | 10000010 3 082 [0z _I =HEX20CT(DB)

7 1111171 2 7F 177 =HEX20CT{DT)

| 8 | 1010 4 000A 12 =HEX20CT(D3)

9 11 2 03 3 =HEX20CT(D9)

| 10 |

11

|12

13

Gk 5

1« (4 ¥ w1 COMPLER / CONVERT f DECZ8IN  DECZHEX  DELTA [ ERF J/ERFC / GESTEP { HERZEIN J HEXZDEC ) HEx20CT JTes [« | w|[]

IMABS

Use the IMABS function to return the absolute value (modulus) of a complex number in x+yi
or x+yj text format.

=IMABS (inumber)

The 1mMABS function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. Notice the imaginary number in Figure 5.19.
By using cell referencing the imaginary number is converted to an absoluted value.

INUMBER  The complex number to convert to an absolute value.

The absolute value of a complex number is

IMABS(z2) = |2 = /x% +

where

2=+ i
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Figure 5.19 CE__ ] =] =mASSEg |
A E] E D E F G =
Returns the absolute - | [
value of a complex | 2 |
number. (3
. ImaBs
IMABS ABSOLUTE VALUE OF
. NUMBER MODULUS
| 6 | 6r12i | 134 ] =imaBs(Bs)
| 7| 4+47i 45 =IMABS(BT)
8
| 9 |
10
| 1]
12
| 13 | .
1« [4» w1 COMWERT [ DECZBIN / DECZHEN / DELTA { ERF JERFC J GESTER / FEXZEIN J HEXZDEC [ HER2oCT ) IMABS JMace 4] | »|[]

IMAGINARY

IMAGINARY returns the coefficient of a complex number in x+yi or x+yj text format.
=Imaginary (inumber)
The IMAGINARY function is found only if the Analysis Toolpak is installed. In addition it must

be turned on in the Add-Ins from the Tools menu. Notice the example in Figure 5.20. The
complex numbers are converted to the imaginary coefficients by using cell referencing.

INUMBER The complex number to convert to an imaginary coefficient.
Figure 5.20 C6 [l =[-MAGINARYES)
A B c 5] E F G =
Converts complex o | . | =
numbers to imaginary [ 2 |
coefficients. | 3 |
. IMAGINARY
COMPLEX IMAGINARY
- NUMBER COEFFICIENT
| 6 | B+121 [ 12 | =iMaGINARY(BS)
Ea B -1 =IMAGINARY(BT]
| 8 |
| 9 |
| 10|
1]
| 12|
[1e] .
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IMARGUMENT

The IMARGUMENT function RETURNS the theta argument, an angle expressed in radians.

=IMARGUMENT (inumber)

IMARGUMENT is found only if the Analysis Toolpak is installed. In addition it must be turned on
in the Add-Ins from the Tools menu. In Figure 5.21, the complex number expressed as radi-
ans is the argument theta result of 0.927 for 3+4i.

INUMBER  The complex number to convert to the argument theta.

Returns the theta argument and angle expressed in radians such that:

The IMARGUMENT calculation is as follows:

TMARGUMENT(2) = tan"(zJ =7
X

where
Fe ]_ "'r?""'—]and
z=x+yi
Figure 5.21 G =] =] =IVARGUMENT(EE)

A B c D E B G H

]

Returns the theta 1
argument and angle | 2 |
expressed in radians. | 3 |

IMARGUMENT

COMPLEX EXPRESSED AS
NUMBER RADIANS

3+4i I 0927 l =IMARGUMENT(EE)

6+12i 1.107 =IMARGUMENTIET )

Elell=[ale=

B

Joecerey {DEcTA fERE JERFC [ GESTER J HEXZSIN {HENZDEC  HEAZOCT { IMABS , TMAGINARY ) IMARGUMENT /

IMCONJUGATE

Returns the complex conjugate of a complex number in x+yi or x+yj text format with the
INCONJUGATE function.

=IMCONJUGATE (inumber)
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IMCONJUGATE is found only if the Analysis Toolpak is installed. In addition it must be turned
on in the Add-Ins from the Tools menu. Where the complex number in Figure 5.22 is 3+4i,
the complex conjugate results in 3-4i.

INUMBER The complex number you want converted to the complex
conjugate.

Where the formula is:

IMCONJUGATE ("3+44i") equals 3 - 4i

Figure 5.22 CE | =[ =IMCORJUGATE(ER)
- B c [ o [ E E [ 6 | &
Returns the complex 1
conjugate of a complex | 2 |
number in x+yi or 3|
x+yj text format. 7
vi . IMCONJUGATE
COMPLEX COMPLEX
5 NUMBER CONJUGATE
| 6 | A+d| | -4 | =IMCOMNJUGATE(BE)
7 612 6-121 =IMCONJUGATE(BT)
g
(9 |
| 10|
| 1]
| 12|
| 13|
14 -

L EF {ERFC {GESTER { HERZEMN f HEeDEC f HERe0cT f MAES | IMAGTMARY { IMARGLIMENT ) IMODMIUCGATE

IMCOS

IMCOS returns the cosine of a complex number x+yi or x+yj in text format.

=IMCOS (inumber)

The 1MCOS function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The 1MC0S function returns the cosine of the
complex number as shown in Figure 5.23.

INUMBER The complex number to convert to the cosine.

Where the cosine of the complex number is:
cos(x+yi) = cos(.x)cosh (y) —sin (x)sinh ()i

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.
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Figure 5.23 te =[ =IMCOS(BE]
. A B [ C [ b [ E F =

Returns the cosine of a 1 =
complex number x+yi 2 |
or x+yj in text format. | 3 |

4 Imcos

COMPLEX

5| TR COSINE

| 6 | 2+ [ -064214812471553-1.06860742138276 | =IMCOS(ES)

[ 7 | 1+2i 2.03272300701967-3.05189770915781  =IMCOS(ET)

| 8 | 1+ 0.833730025131148-0 9388977057628651  =IMCOS(ES)

| 9 |

10 |

| 11]

(12|

BES

14 =

[ CESTER [ FEXZEIN  HERZDEC. { FERZOCT / TMAES | TARGINARY J{ TMARGUMENT { WCONIDEEATE 'y 1Mcas {THDT | 4

IMDIV

IMDIV returns the quotient of complex numbers in x+yi or x+yj text format.
=IMDIV (inumber1,inumber2)
The 1MDIV function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The quotient of the complex number in the
first example in Figure 5.24 is .4-0.2i.

INUMBER 1 The complex numerator/dividend.

INUMBER 2 The complex denominator/divisor.

The quotient of the two complex numbers:

(at+di) (actbd)+(be-ad)i

MDY (21220 =y~ 2 +d

See the coMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.
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Figure 5.24 | =[ =IMDIV(B5,CE)
) A B C D E F =

Returns the cosine of a 1 =
complex number x+yi 2 |
or x+yj in text format. | 3 |

. Impiv

COMPLEX COMPLEX

| 5 | NUMBER 1 NUMBER 2 e

| 6 | 2+ 3+4i [oxoa ] =momves.ce)

[ 7] 142i 2+2i 0.75+0251  =IMDIV(B7,.CT)

8

| 9 |

10

| 1]

12

EY

14 -

Ll 1 HEXFRIN & HERIDEC f HEXROCT f IMAES f IMAGIMARY f [MARGUMENT ¢ IMCOMILCGATE [ IMCOS ) IMDIY ¢ IMEXP | 4

IMEXP

IMEXP returns the exponential of complex numbers x+yi or x+yj in text format.

=IMEXP (inumber)

The 1MEXP function is found only if the Analysis Toolpak is installed. In addition it must be

turned on in the Add-Ins from the Tools menu. The example in Figure 5.25 shows the

exponentials of the complex numbers.

INUMBER

The exponential of the complex number:

The complex number you want the exponential for.

DMEXP(z) = &™) = g*¥ = ¢*(cos y +isin y)

See the cCOMPLEX function earlier in this chapter for obtaining the complex number of real and

imaginary coefficients.

Figure 5.25

Returns the exponential
of complex numbers
Xx+yi or x+yj in text
format.

BEEEEEEE

6 = =[ =IMEXP(ER)
A E] [+ D E5
1
2
[ 3 |
ImExp
COMPLEX
NUMBER 1 EXPONENTIAL
24 I 3,90232404844127+6. 2176TE3 1236797 l:lMEKF'(BS:I
1+30 S 3120438375681+ 2 47172687 2004821 =IMEXP(BT)
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IMLN

Return the natural logarithm of a complex number in x+yi or x+yj text format with the IMLN
function.

=IMLN(inumber)

The IMLN function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The example in Figure 5.26 shows the Natural
Logarithm of the complex numbers.

INUMBER  The complex number you want the logarithm for.

The natural logarithm for the complex number is

In{x+ )= ln‘.lx2 + y? +itan'1[

=

)

where
fel-rix]

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.

Figure 5.26 CE_ 7] =[=MLNE5)

Returns the natural log- e B ] c o
arithm of complex [ 2 |

numbers x+yi or x+yj | 3 |

¥

in text format. 7
. IMLN
COMPLEX
5| R NATURAL LOGARITHM
| 6 | 24 [ oi80471895621705+0.4636476090008061 | =IMLMN(BS)
(7 | 1+2i 0.80471805621705+1 107148717704081 | =IMLN(B7)
8
| 9 |
10|

B

W HEXZDEC {HEEOCT {1185 { MAGINARY f TMARGLIMENT f TMCONJUCGATE {TMO05 f IMDIV_{ TMEXS ),

IMLOG10

IMLOG10 returns the common logarithm (Base 10) of a complex number in x+yi or x+yj text
format.

=IMLOG10 (inumber)



102 I Chapter 5 Engineering Functions

The 1MLOG10 function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The example in Figure 5.27 shows the com-
mon Logarithm (Base 10) of the complex numbers.

INUMBER The complex number for which you want the common logarithm
(Basel0).

Calculated from the natural logarithm as follows:
logy (x + 1) = (logy &) In(x + 1)

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.

Figure 5.27 [ =] =] =MLOGI0(ES)
A | B | (& D ES|
Returns the common 1
logarithm (Base 10) of | 2 |
complex numbers x+yi |2
or x+yj in text format. —
vi . IMmLoG10
COMPLEX
. TR COMMON LOGARITHM{EASE 10)
| 6 | 240 [ 0z40485002168009+0 2013585081366871 | =IMLOG10(BE)
7 1+2i 0.349485002168009+0 4508285767842341 | =IMLOG10(BT)
8
9

o

s

13
| 14| -
(4[4 ¥ [P HE2OCT f TMaES / MAGINARY J IMARGLVENT J INCONJUCGATE 4 IMcos v J mewe Jmanymvocio 10« | ][]

IMLOG2

IMLOG2 returns the Base 2 logarithm of a complex number in x+yi or x+yj text format.
=IMLOG2 (inumber)
The 1mMLOG2 function is found only if the Analysis Toolpak is installed. In addition it must be

turned on in the Add-Ins from the Tools menu. The example in Figure 5.28 shows the com-
mon Logarithm (Base 2) of the complex numbers.

INUMBER The complex number for which you want the common logarithm
(Base2).
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Calculated from the natural logarithm as follows:
log, (x + y1) = (log, e)ln(x + i)

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.

Figure 528 CE =] =[ =IMLOGZ{ER
A B c D ES|
Returns the Base 2 1 | |
logarithm of complex | 2 |
numbers in x+yi or S
x+yj in text format. 7
vi . IMmLoG2
COMPLEX
: - COMMON LOGARITHM{BASE 2)
| 6 | 3+i [ 1 1809A304753203+0 BABANZ 106276971 | =IMLOGZ(ER)
7 1430 1.16096404753303+1 597277964811041 | =IMLOGZ(ET)
8
9
| 10|
11
| 12|
13
| 14| B
(4[4 ¥ [#I{ TIAES J IMAGINARY £ TMARGIMENT £ IMCONILCGATE J IMCOS f MDDV J IMERP Jin Jf mioeio oz S« | »|[]

IMPOWER

Returns a complex number raised to a power in x+yi or x+yj text format with IMPOWER.

=IMPOWER (inumber,number)

The 1MPOWER function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The example in Figure 5.29 shows the com-
plex numbers with the powers to raise the numbers to and the result.

INUMBER The complex number to raise to a power.

NUMBER The power to raise the complex number to.

Where the number being raised to the power is calculated as follows:
(x+ i) =r"e™ =p" cosnd +ir” sinnd
where
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and

z z
rENxt+y

and:
&= tan'(l]
X

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.

Figure 5.29 05 7] = =IMECWER(ES CE)
Returns a complex . A = | = 2 e . 7
number raised to a | 2 |
power in x+yi or x+yj | 3 |
text format. =
’ ImPowER
| COMPLEX COMPLEX NUMBER
= NUMBER 1 EOUER RAISED TO A POWER
| 6 | 2+i 2 [ 3r4i | =IMPOWER(ES,CB)
[ 7| 1420 10 726.999999999997-31161 | =IMPOWER(ET,CT)

IMPRODUCT

IMPRODUCT returns the product from 2 to 29 complex numbers in x+yi or x+yj text format.

=IMPRODUCT (inumberi,inumber2,...)

The 1MPRODUCT function is found only if the Analysis Toolpak is installed. In addition it must
be turned on in the Add-Ins from the Tools menu. The example in Figure 5.30 shows the
complex numbers and their products. You can use from 1 to 29 complex numbers

INUMBER 1,2, ... 1to 29 complex numbers to multiply.

The product of two complex numbers:
{a+d)c+di)=(ac-bd)+{ad+ bl

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.
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Figure 5.30 06 =] =] =IMPRODUCT(EE CE)
Returns the product - . B | € [—— e 14
from 2 to 29 in com- 2 |
plex numbers x+yi or | 3 |
x+yj text format. T
& ‘ ImPRODUCT
COMPLEX COMPLEX
| 5 | NUMBER 1 NUMBER 2 FnlET
| 6 | 2+ 3+di I 24110 l =IMPRODIUCT{ES, CE)
| 7 | 1+2i 2+3 ~Z+E =IMPRODUCTIET,CT)
g
| 9 |
10
| 1]
12
| 13 |
14 =
Ll 1 IMCONIICEATE f IMC0S 7 IMDDY f IMERP MUY IMLOGI0 f IMLOGE ) [MPOMWER 3, IMPMRODUCT  IMREAL Jf [MST | 4 »

IMREAL

IMREAL returns the real coefficient of a complex number in x+yi or x+yj text format.

=IMREAL (inumber)

The IMREAL function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The example in Figure 5.31 shows the com-

plex numbers and their real coefficients.

INUMBER The complex number to convert to the real coefficient.

See the coMPLEX function earlier in this chapter for obtaining the complex number of real and

imaginary coefficients.

Figure 5.31 66 I =[-MREALEE) _
Returns real coeffi- e ! = < | = d o=
cients of complex 7|
numbers x+yi or x+yj | 3 |
in text format. T
. IMREAL
| COMPLEX
5 | NUMBER  REAL COEFFICIENT
| 6 | 2% I 2000 ! =IMREAL(BE)
| 7 | 1+2i 1.000 =IMREAL(ET)
| & | 7-0i 7.000 =IMREAL(BS)
a
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IMSIN

IMSIN returns the sine of complex numbers x+yi or x+yj in text format.
=IMSIN(inumber)

The 1MSIN function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The example in Figure 5.32 shows the com-
plex numbers converted to the sine of the complex number.

INUMBER The complex number to convert to its sine.

Where the sine of the complex number is:
sin (x+ i) = sin. (x)eosh (y) - cos(x)sinh (y)i

See the coMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.

Figure 5.32 R B
. A B c ElE
Returns the sine of ;
complex numbers x+yi | 2 |
or x+yj in text format. 3
4 ImsIN
COMPLEX
5 NUMBER e
| 6 | 2+ | 1.40311925062204-0 480056250904 12941 | =IMSIN(BE)
T 1+30 3B5TTE51321617+1.250601041421611 =IMSIN(ET)
| 8 | T-9i 2661.80881480461-3054 46657 354658 =IMSIN{BE)
9
10
11
12
13
| 14| -
4[4 [P THMCDS [/ B0tV IMEP MW / TLCG10 J TMLOG2 { MEOWER | IMFROOUCT / IWREAL jaMsIN J e Ao 4] | ][]

IMSQRT

Returns the square root of a complex number in x+yi or x+yj text format.
=IMSQRT (inumber)

The 1MSQRT function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The example in Figure 5.33 shows the com-
plex numbers converted converted to their square roots.

INUMBER The complex number you wanted the square root of.
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Where the square root of a complex number is as follows:
& &
‘."x +w = J;cos[gj + i.,'{; sin(E]
where

and

&= tan"(z}
x

and:

fel-mx]

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.

Figure 5.33 G [l =[=IMSCRTER)
A B [ C [ D E o
Returns the square root 1 |
of complex numbers | 2 |
Xx+yi or x+yj in text | 5
format. =
4 IMsarT
COMPLEX
5 | NUMEER SQUARE ROOT
| 6 | 24j | 1.45534569022535+D.343560?49T2_2512i l:IMSORT(BS:l
[ 7 | ] 1.27201084051407+0 7861513777674231  =IMSQRT(B7)
| & | T-Gi 3.03320476403064-1 45353524 682797i =IMSQARTIBS)
| 9|
10|
|11
12|
NEY
1 =
Jmcos oo Lmer Jime f toGio fiMioce fMeowER [ IMFRODUCT f IMPEAL f TMEIN ), IMSORT J

IMSUB

Returns the difference of two complex numbers in x+yi or x+yj text format with IMSUB.
=IMSUB (inumberi,inumber2)
The 1msus function is found only if the Analysis Toolpak is installed. In addition it must be turned

on in the Add-Ins from the Tools menu. The example in Figure 5.34 shows the difference when
two complex numbers are subtracted.
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INUMBER 1 The complex number to subtract from Inumber 2.

INUMBER 2 The complex number to subtract from Inumber 1.

Where the difference between two complex numbers is:

(a+bi)-(c+di)=(a-c)+(b-d)i

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.

Figure 5_34 DE j =|—IMBUB(BB.CE)
. A E C D E F c =
Returns the difference 1 | | =
of two complex num- 2|
bers x+yi or x+yj in | 3 |
text format. 7
. Imsus
COMPLEX COMPLEX
| 5 | NUMEBER 1 NUMBER 2 Ll
| 6 | 24 T+10 | )l l:IMSUEI[BG,CB)
[ 7 | 1+2i 343 -2 =IMSUB(B7.CT)
| & | T-5i 1-9i G =IMSUB(ES,C8)
| 9 |
10|
| 11|
(12|
| 13 |
14 =
ooty Mere fTMN f TL0G10 fIMI0GE f TMPOWER ff IMPRODUCT f IMPEAL J TMSIN { TMSORT ), IMSUE ¢ M5 | 4

IMSUM

IMSUM returns the sum of two complex numbers x+yi or x+yj in text format.

=IMSUM(inumberi,inumber2,...)

The 1Msum function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The example in Figure 5.35 shows the sum of
1-29 complex numbers when added together.

INUMBER 1 The complex number to add to inumber 1-29.
Where the addition or sum of two complex numbers are:

(a+B)+(c+di)=(a+e)+(b+d)i

See the COMPLEX function earlier in this chapter for obtaining the complex number of real and
imaginary coefficients.
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Figure 5.35 | =[ =IMSUMES CB)
A B [5 D E F G |3
Returns the sum of two . | | E
complex numbers x+yi 2 |
or x+yj in text format. | 3 |
. Imsum
| COMPLEX COMPLEX ADDED
| 5 | NUMBER 1 NUMBER 2 TOGETHER
| 6 | 24 1410 [ 3+2i _| =IMSUMIBE,C6)
[ 7 | 1430 3430 4+4i =IMSUM{ET,CT)
| & | 7-6i 1-Gi 8-18i =IMSUMIBS,C8)
9|
| 10|
11
1 12|
13
| 14| E
(4[4[ ¥ [P TEE TN { IMLOGLO J TMLOGE J IMPOWER. J IMPRODLCT [ IMREAL 4 IMSTN Jf sgRT f ELe jimsum (o [« | ][]

OCT2BIN

Converts an octal number to binary with the 0CT2BIN function.

=0CT2BIN(number,places)

The ocT2BIN function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The number cannot be more than 10 charac-
ters. The sign bit being the most significant, the remaining 29 bits are magnitude bits.
Negatives are represented using Two’s complement notation. Notice the example in Figure
5.36. Where the Binary Number is 10000010 and the Places is 3, the conversion to a Octal
results in 202, and the conversion back to the binary results in 10000010.

NUMBER The number in which to convert. If the number is negative it
ignores the places and returns 10-character binary. The number
cannot be greater than 777 and less than or equal to 7777777000.

PLACES The number of characters to use.

Figure 5.36 FE =] =[=OCTZBIN[ES)

AB 2] D E F G
Converts an octal num- | ! I
ber to binary number.

S
1

. Oct2BIN
| BINZOCT
n BINARY NUMBER  PLACES RESULT OCT2BIN RESULT
| 5 | 10000010 3 202 | 10000010 !=OCTQB|N(E5J
i 100010 4 0042 100010 =0CTZEIMNES)
| 7 | 1010 4 0012 1010 =0CTZBINIET.DT)
i 11 2 03 11 =0CTZEIMN(ES DE)
g
10,
11

L]
13

14 =
4 (A [ TR TMLCGID { TML0E2 [ IMPOWER. [ IMERCDUCT { IMREAL J TMSIN f TMSCRT { 1suB  tMeust yoctzein JG[4] | v
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OCT2DEC

OCT2DEC converts an octal number to decimal.

=0CT2DEC (number)

The ocT2DEC function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The number cannot be more than 10 charac-
ters. The sign bit being the most significant, the remaining 29 bits are magnitude bits.
Negatives are represented using Two’s complement notation. Notice the example in Figure
5.37. Where the Binary Number is 10000010 and the Places is 3, the conversion to an octal
results in 202, and the conversion from an octal to the decimal is 130 in cell F5.

NUMBER The octal number to convert.
Figure 5.37 FE | =[ =OCTZ0EC(ER)
AlE| C | o | E | F G &
Converts an octal 1
number to decimal. | 2 | -
.| OcT2DEC
| BIN20OCT
4| BINARYNUMBER  PLACES  _ oo OCT2DEC RESULT
| 5 | 10000010 3 202 ] 130 _| =OCTZDECIES)
6 100010 4 0042 34 =OCTZDEC(ER)
| 7 | 1010 4 0012 10 =0CT20EC(ET)
| & | 1 2 03 3 =OCT2DEC(ES)
9 |
| 10|
| 11|
(12|
| 13 |
I e e e e (2 L I e i e S (o E

OCT2HEX

Use the 0CT2HEX function to convert an octal number to hexadecimal.

=0CT2HEX (number,places)

The ocT2HEX function is found only if the Analysis Toolpak is installed. In addition it must be
turned on in the Add-Ins from the Tools menu. The number cannot be more than 10 charac-
ters. The sign bit being the most significant, the remaining 29 bits are magnitude bits.
Negatives are represented using Two’s complement notation. Notice the example in Figure
5.38. Where the Binary Number is 10000010 and the Places is 3, the conversion to an octal
results in 202. The conversion from an octal to the hexadecimal is 82 in cell F5.

NUMBER The octal number to convert to a hexadecimal.

PLACES The number of characters to use.
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Figure 5.38 | =] =OCTZHEAES]
AlB T D E F T &
Converts an octal 1 [B] [ F =
number to hexadecimal. 2 | |
s OcT2HEX
BIN20CT
A BINARYNUMBER ~PLACES . C "0  OCTZHEXRESULT
| 5 | 10000010 3 02 82 | =ocTarExES)
6 | 100010 4 0042 22 =OCT2HEX(E6)
7 1010 4 0012 A ~0CTZHEX(ET)
| 8 | 1 2 03 3 =OCT2HEX(ES)
9
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Financial Functions

Financial Functions Overview

Financial functions can be used to calculate house mortgage payments, annuities,
accrued interest, and just about any other financial calculation for which you may
need to calculate future, present, or past values. Excel has more than 50 financial
functions that can operate independently or can be combined with other functions
for a more customized situation. The financial functions are also accompanied by
descriptions of the syntax. This helps in understanding the function as a whole.
Because most of these functions are used with cell referencing in the workbooks,
you can refer to the CD and put numbers, dates, and rates in the corresponding
cells and the formula calculates the outcome for you. You should take note that
when creating functions to return date results, you may have to format the result
in a date format. If the return is in digit format, simply change the cell format
from the Format menu.

The following functions are discussed in this chapter.

ACCRINT DDB MIRR PV
ACCRINTM DISC NOMINAL RATE
AMORDEGRC DOLLARDE NPER RECEIVED
AMORLINC DOLLARFR NPV SLN
COUPDAYBS DURATION ODDFPRICE SYD
COUPDAYS EFFECT ODDFYIELD TBILLEQ
COUPDAYSNC FV ODDLPRICE TBILLPRICE
COUPNCD FVSCHEDULE ODDLYIELD TBILLYIELD
COUPNUM INTRATE PMT VDB
COUPPCD IPMT PPMT XIRR
CUMIPMT IRR PRICE XNPV
CUMPRINC ISPMT PRICEDISC YIELD

DB MDURATION PRICEMAT YIELDDISC

YIELDMAT
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ACCRINT

ACCRINT returns accrued interest for securities that pay periodic interest.

=ACCRINT (issue,first_interest,settlement,rate,par,frequency,basis)

The ACCRINT function is found only if the Analysis Toolpak is installed. It must be turned on

using the Add-Ins command on the Tools menu. Notice the example in Figure 6.1. The exam-
ple is setup with cell referencing so that you can make adjustments to dates, percentages, par
values, and so on. By using cell referencing instead of applying the dates in the formula, your

formula becomes more flexible.

ISSUE

FIRST INTEREST

SETTLEMENT

RATE
PAR

FREQUENCY

BASIS

The date of the security issue.
The first interest date of the security.

The security settlement date is the date the security is traded to

the buyer after the issue date.

The annual coupon rate of the security.

The securities par value. If you omit par, ACCRINT uses the

default of $1,000.

The number of payments per year. Quarterly is 4, semiannually

is 2, and annually is 1.

The day count basis to use. If omitted, the function uses 0. Refer

to Figure 6.1 for a list of choices.

The ACCRINT formula is calculated as:

Figure 6.1

The ACCRINT function
returns the interest for
a security that pays
interest periodically.

ACCRINT = parx

rate « A,

Jregquency ‘5 NL

6 The function
built with cell
referencing

EEEE

|2 rea s
bt =)

ke
- |

125

BASIS

DAY COUNT BASIS

0 OR ORITTED
1

2
3
4

U5 (MASD) 30360
Actualiacual
Achuali3E0
Achuali3Bs
European 301360

4[4+ M R MAINPAGE ) ACCRINT J ACCRINTM 2 AMORDEGRC I AMORLINC 2 COUPDAYES I COUPDAYS i COUPDAYSNC ICOLH' 4 | I

[BE] ~| = =ACCRINT(CS DS ES F9 G5 HY)
|A[E C 5] | E | F G H | [l =i

ER -
e J
s ACCRINT
o

7

8| ISSUE FIRSTINTEREST  SETTLEMENT RATE FAR FREQUENCY BASIS

(9| 3539 T4 5180135 9% 1,000 2 3

10
o]

12 FUNCTION
—f 1575 ]-ACCRINTICS,09,E9.F9,60.H9)

S
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ACCRINTM

ACCRINTM returns accrued interest for securities that pay interest at the maturity date.
=ACCRINTM(issue,maturity,rate,par,basis)
The ACCRINTM function is found only if the Analysis Toolpak is installed. In addition, it must be
turned on in the Add-Ins command from the Tools menu. Notice the example in Figure 6.2. The
example is setup with cell referencing so that you can make adjustments to dates, percentages,
par values, and so on. By using cell referencing instead of applying the dates in the formula,
your formula becomes more flexible.

ISSUE The date of the security issue.

MATURITY  The date the security matures.

RATE The securities annual coupon rate.
PAR The securities par value. If you omit par, ACCRINT uses the default of $1,000.
BASIS The day count basis to use. If omitted, the function uses 0. See Figure 6.2

for a list of choices.

The ACCRINTM formula can be calculated with:

4
ACCRINTM = par x rate x T

interest at maturity. 315193 7115139 1% $1,000 3

Figure 6.2 c13 =| =| =ACCRINTM{CS 08 E9 F9 58
The ACCRINTM e e E 5 H i
function returns the =
accrued interest for 15 AccrINTM .
the security that pays f

g | SSUE MATURITY RATE PAR BASIS

10

12 FUNCTION
mea) f 3677 ]=ACCRINTMIGE.D2ERFE,GS)
6 Another function  |{4e
i i 16
built th cell 17 HASIS DAY COUNT BASIS
referencmg 18] 0 OR OMITTED US (MASDH 30350
|19 Actualiactual
20 2 ActualiZ60
| 3 Actuali265
(22| 4 European 30/360
23]
24
(25 =
([ 41> [\ MAINPAGE { ACCRINT ) ACCRINTM { AMORDEGRC f AMORLINC J COLPDAYSS J Courbars J coupoavshc fcoupc |4 | ][]

AMORDEGRC

AMORDEGRC returns the depreciation for each accounting period within the formula.
=AMORDEGRC (cost,date_purchased,first_period,salvage,period,rate,basis)
The AMORDEGRC function is provided for the French accounting system. If an asset is

purchased within the middle of the accounting period, the prorated depreciation is taken into
account. The AMORDEGRC function is found only if the Analysis Toolpak is installed. It must be
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turned on using the Add-Ins command from the Tools menu. Notice the example in Figure
6.3, where the depreciation on a machine cost of $36,234 with a 15% rate of depreciation is
$11,857. By using cell referencing instead of applying the dates in the formula, your formula

becomes more flexible.

cosT The cost of the asset.
DATE_PURCHASED The date the asset was purchased.
FIRST_PERIOD The date at the end of the first period.
SALVAGE The salvage value of the asset at the end of the asset life.
PERIOD The period of depreciation.
RATE The rate of the asset depreciation.
BASIS The year basis to use.
Figure 6.3 ©13 =]l =| ~AMORDEGRC(CH )08 99 Ga 1o )
AMORDEGRC returns o K o
the depreciation for . AMORDEGRC

each accounting
period within the

cosT
formula. 36,234

[

6 A function built with

BASIS

FUNCTION
= GTTETT ] =AMORDEGRC(CY,09,E9F8,60,H9,19)

FIRST PERIOD SALVAGE PERIOD RATE BASIS
IRGEED F26,500 1 15% 1

DATE SYSTEM

s

cell referencing N

B0 Days (NASD Mathod)
Aclual

1
3 365 Days in a year
4 60 Days in a year (European Kethod)

ASSET LIFE {1rate) DEPRECIATION COEFICIENT
Between 3 and 4 years 148

Between 5and 6 yaars 2

Morz than 6 yzars 15

141470 TH% MAIN FRGE { ACCRINT f ACCRINTH ) AMORDEGRC coumc[4] | »|[]

13 13 pea e s | o || o
P bt = i b

b
i

=

AMORLINC

AMORLINC returns the depreciation for each accounting period.

=AMORLINC (cost,date_purchased,first_period,salvage,period,rate,basis)

The AMORLINC function is provided for the French accounting system. If an asset is purchased
within the middle of the accounting period, the prorated depreciation is taken into account.
The AMORLINC function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. Notice the example in Figure 6.4. The
depreciation on the cost of the the $36,234 machine at the end of the first period is $5,435
with a 15% rate of depreciation. By using cell referencing instead of applying the dates in the
formula, your formula becomes more flexible.

cosT The cost of the asset.
DATE_PURCHASED The date the asset was purchased.
FIRST_PERIOD The date at the end of the first period.
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accounting period.

==

SALVAGE The salvage value of the asset at the end of the asset life.

PERIOD The period of depreciation.

RATE The rate of the asset depreciation.

BASIS The year basis to use.
Figure 6.4 EERE| =[ =AMORLING{CI 09 E9 73,69 HA J9) i
The AMORLINC L e e ———
functiop rgturns the ? AMORLINC
depreciation of an o 4
asset for each u DATE

| 8 | COST PURCHASED ARST PERIOD: SALVAGE PERIOD RATE BASIS
g 1

36,234 ELEE) 1M EMY §26,500 1 15%:

FUNCTION

6 Building a function

with cell referencing

R EEEEERL R
e =it b=t : o

1)
=

|
i

= 5000l =MORUNG(CO,00,E8F9,58,H0,2)

5 DATE SYSTEM
360 Days (MASD Method)
Actual
365 Days I a yaar
360 Days in a yasr (European Method)

= w—=olf

COUPDAYBS

L€ [« T I AT PAGE { AECRINT f ACCRINTH f AMORDEGRC ) AMORLINC  COUFDAYES  couEDAYS { courpatonc fcoumi|«] | (»|[]

COUPDAYBS returns the number of days from the beginning of the period to the coupon-period

settlement date.

=COUPDAYBS (settlement,maturity,frequency,basis)

The couPDAYBS function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. Notice in Figure 6.5, the bond settlement
date (the date a buyer purchases a coupon such as a bond) is 5/15/1999 and the maturity
date (the date the bond expires) is 7/15/2000. The frequency is semiannual and the basis is
Actual/actual. And the number of days between the coupon day and the settlement is 120. By
using cell referencing instead of applying the dates in the formula, your formula becomes

more flexible.

SETTLEMENT

MATURITY
FREQUENCY

BASIS

The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

The security’s maturity date. The date when the security expires.
The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.

The day count basis to use. If omitted, 0 is used. See additional choices
in Figure 6.5.
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Figure 6.5 c13 | =| =COUPDAYES(CE 09 9 Fo)
The COUPDAYBS g2t —c [ 0 e I
function returns the EX
number of days from o] Courpaves S
the start date of the A

. 1| SETTLEMENT MATURITY FREGUENCY BASIS
coupon period to the 3 5115139 71500 2 1
settlement. i

FUNCTION

= 0 ]=cOUPDAYBS(CS.DSESFS)
6 This function was
built with cell

EEE: B

X 17 BASIS DAY COUNT BASIS
referencmg |18 0 OR OMITTED US (MASD) 30760
19 1 Actualiachual
|20 2 Actualiz60
I 3 Achuall365
) 4 Europesn 304360
23

2 b
o

| MAINPAGE [ ACCRINT { ACCRINTI ,{ AMORCEGRC { AMORLING  COUPDAYES couemic|«] | »Il]

COUPDAYS

COUPDAYS returns the number of days in the period that contains the coupon period settlement date.
=COUPDAYS (settlement,maturity,frequency,basis)

The couPDAYS function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. In Figure 6.6 you'll see that the bond settle-
ment date (the date a buyer purchases a coupon such as a bond) is 5/15/1999, and the maturity
date (the date the bond expires) is 7/15/2000. The frequency is semianual and the basis is
Actual/actual. The number of days between the coupon day and the settlement is 181. By using
cell referencing instead of applying the dates in the formula, your formula becomes more flexible.

SETTLEMENT  The security’s settlement date. This is the date after the issue date when
the security is traded to the buyer.

MATURITY The security’s maturity date. The date when the security expires.
FREQUENCY The number of payments per year—Annual = 1; Semiannual = 2; Quarterly = 4.

BASIS The day count basis to use. If omitted, 0 is used. See additional choices
in Figure 6.6.

Figure 6.6 C13 =| =| =COUPDAYS(CS 09 E9 Fa)

COUPDAYS retums the  [[5 A 2  ——S—J==® B e
number of days in the =

period that contains N Couppavs o
the coupon period %

settlement date. ‘S_u T T —

12 FUNCTION
i} I 1E1 1 =COUPDAYS(CA.03 ESFE)
. 14
6 Another function 5
6

built with cell
referencing

=

BASIS DAY COUNT BASIS

0 OROMITTED US (MASD) 301360
1 Actualiactual

2 Achuali360

3 Actuali36s

4

P
HEEes e

304360

(23]
24
25 |

4] 4% W[ MAINPAEE { ACCRINT f ACCRINT J AMORCEGRC J AMORLING J COLPDAYES ), COUPDAYS J CoUPDAYShe Jooumi|4] | +|[]
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COUPDAYSNC

COUPDAYSNC returns the number of days between the settlement date to the next coupon date.
=COUPDAYSNC (settlement,maturity,frequency,basis)

The couPDAYSNC function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. Notice Figure 6.7. The bond settlement date
(the date a buyer purchases a coupon such as a bond) is 5/15/1999 and the maturity date (the
date the bond expires) is 7/15/2001. The frequency is semiannual and the basis is Actual/actual.
The number of days from the coupon settlement date to the next coupon date is 61. By using cell
referencing instead of applying the dates in the formula, your formula becomes more flexible.

SETTLEMENT  The security’s settlement date. This is the date after the issue date when
the security is traded to the buyer.

MATURITY The security’s maturity date. The date when the security expires.

FREQUENCY  The number of payments per year— Annual = 1; Semiannual = 2; Quarterly = 4.

BASIS The day count basis to use. If omitted, 0 is used. See additional choices
in Figure 6.7.
Figure 6.7 c13 =| =| =COUPDAYSNC(CY, DY B9 Foy
] (] C | 5] E F | G | H ] JE

The COUPDAYSNC

N
function returns the ‘

number of days s Courbaysnc |
between the settlement 7
date to the next i T T —— BASIS

|

coupon date.

12 FUNCTION
ik f ] 1=COUPDAYSNGICH,DB,ESFI)
: 14
6 The function il
- 15
resulting fI’Om 7] BASIS DAY COUNT BASIS
cell referencing 18 T R OMITTED US (NASD) 30350
|19 1 Actualfactual
|20 2 ActualiZ60
(21 3 Actuall365
(22| 4 J00360
|
)
28] -
4] 4% W[ MAINPAEE { ACCRINT f ACCRINTM J AMORCEGRC J AMORLIN J COLPDAYES J COURDAYS }COUPDAYSNC Jooumi|4] | +|[]

COUPNCD

COUPNCD returns the number that represents the next coupon date after the settlement date.

=COUPNCD (settlement,maturity,frequency,basis)

The coupncD function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. The cell in which the function is in must
also be in a date format. In Figure 6.8, the bond settlement date (the date a buyer purchases
a coupon such as a bond) is 5/15/1999 and the maturity date (the date the bond expires) is
9/15/2000. The frequency is semiannual and the basis is Actual/actual. The next coupon
date after the settlement date is 9/15/1999. By using cell referencing instead of applying the
dates in the formula, your formula becomes more flexible.
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SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.
MATURITY The security’s maturity date. The date when the security expires.
FREQUENCY The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.
BASIS The day count basis to use. If omitted, 0 is used. See additional
choices in Figure 6.8.
Figure 6.8 C13 =| =| =COUPNCDICA 0@ 9 Fd)
COUPNCD returns the A2 —e 1 0 = e e e
number of the next =
coupon date after the el Coupnco S
settlement date. T
By SETTLEMENT MATURITY FREQUENCY BASIS
N 5114689 anamn 2 1
|10
% FUNCTION

EE

6 The function
built with cell
referencing
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=
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£ 13 1
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2
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25

-
[« [4 ¥ P BECRINT f ACCRINT { AMGRDEGAC J AMORLING Jf COLPDANES J COUPDAYS J COLPDAYSNE \COUPNCD Cotpnr [4] | (vI[]

: EIEEE] l=CUUF’NCD[CS.DB.E5.=9)

BASIS DAY COUNT BASIS

0 OROMITTED US (MASD) 301360
1 Actualiactual

2 Achuali360

3 Actuali36s

4

304360

COUPNUM

COUPNUM returns the total number of coupons to be paid between the settlement and maturity
dates, rounded up to the nearest whole coupon.

=COUPNUM (settlement,maturity,frequency,basis)

The coupnuM function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. When you look at Figure 6.9, you'll see
that the bond settlement date (the date a buyer purchases a coupon such as a bond) is
5/15/1999 and the maturity date (the date the bond expires) is 9/15/2000. The frequency is
semiannual and the basis is Actual/actual. The total number of coupons payable between the
settlement and maturity date is 3. By using cell referencing instead of applying the dates in
the formula, you give your formula greater flexibility.

SETTLEMENT

MATURITY
FREQUENCY

BASIS

The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

The security’s maturity date. The date when the security expires.

The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.

The day count basis to use.
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Figure 6.9 C13 =| =| =COUPNUNMICS 09 ES F)
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COUPPCD

CcouPPCD returns the number of the previous coupon date before the settlement date.
=COUPPCD (settlement,maturity, frequency,basis)

The couppcD function is found only in the Analysis Toolpak. It must be turned on using the
Add-Ins command from the Tools menu. The cell in which the function is in must also be in a
date format. Take a look at Figure 6.10. The bond settlement date (the date a buyer purchases
a coupon such as a bond) is 5/15/1999 and the maturity date (the date the bond expires) is
9/15/2000. The frequency is semiannual and the basis is Actual/actual, and the number of the
previous coupon date before the settlement date is 3/15/1999. By using cell referencing instead
of applying the dates in the formula, you can manage your formula with greater flexibility.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.
MATURITY The security’s maturity date. The date when the security expires.
FREQUENCY The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.
BASIS The day count basis to use.
Figure 6.10 CERE| =| =COUPPCO(CA 09 £9 F9)
COUPPCD returns 3| TR R B I E F I B
the number of the =
previous coupon date o Couppcp -
before the settlement 7
date. i DT 1L S M S
|10
% FLNCTION
mea = 3nEEs ] =COUPPCDICA.DRELFE
6 The function |||
bu'“ Wlth Ce” % BASIS DAY COLINT BASIS
referencing 18| T OR OWITTED US (UAS0) 30360
|19 Aclualiactual
| 20 | 2 Actuali3gn
[ 21 | 3 Actualiags
{22 | 4 European 30/360
23
A
WZI%WWM,(ca.mmvasgmmvsgmmmc{mnmgmm}\mpm,(m]q | »||:
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CUMIPMT

CUMIPMT returns the cumulative interest on a loan between start and stop dates.

=CUMIPMT (rate,nper,pv,start_period,end_period,type)

The cumiPMmT function is found only in the Analysis Toolpak. It must be turned on using the Add-
Ins command from the Tools menu. As you’ll see in Figure 6.11, the rate is 7% on the loan, the
number of payments on a 30-year mortgage is 360, and the present value of the loan is $250,000.
The cumulative interest for the second year of the loan starts with 13 and ends with 24 (number
in months). The type is 0 (payment at the end of the period). The cumulative interest on the
loan for the second year of the mortgage is $20,759.

RATE The interest rate of the loan.
NPER The number of payment periods.
PV The present value of the loan.

START_PERIOD The first payment period. Payment periods start with one.

END_PERIOD The last period in the calculation.
TYPE The payment timing.
Figure 6.11 e = =CUMIENT(CE,08 E8 F8 68, HE)
Use CUMIPMT to return pel ¢ T o T & T F T © T HTTTJIT ¥

the cumulative interest
on a loan between start
and stop dates.

CUMlPMT (CUMULATIVE INTEREST ON A MORTGAGE] L

RATE NPER (27 START PERIOD ~ END PERIOD TYPE
0.007 360 §250,000 13 24 1}
FUNCTION

107591 =CcuMIPNT(Ca,D2,E9,F8,50,H3)

6 Cell referencing
built this function

TEREE EEE R
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TPE TIMING
a Fayment atthe end of the periad
1 Fayrnent at the beginning ofthe pariod
o -
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CUMPRINC

CUMPRINC returns the cumulative principal amount between start and stop dates on a loan or
mortgage.

=CUMPRINC (rate,nper,pv,start_period,end_period,type)
The cumPRINC function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. When you look at Figure 6.12, you'll see

that in this example, the rate is 7% on the loan. The number of payments on a 30-year mort-
gage is 360. The present value of the loan is $250,000. The cumulative interest for the second
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year of the loan starts with 13 and ends with 24 (number in months). The type is 0 (payment
at the end of the period). The cumulative principal on the loan for the second year of the
mortgage is $2,097. You should note that both the interest rate and the number of periods
should be using the same unit of measurement. The example uses months.

RATE The interest rate of the loan.
NPER The number of payment periods.
PV The present value of the loan.

START_PERIOD The first payment period. Payment periods start with one.

END_PERIOD The last period in the calculation.
TYPE The payment timing.
Figure 6.12 SER | =| =CUMPRING(CS,0M £9 79,69 H3)
CUMPRINC returns the T e I s N T T O T R 3

cumulative principal
amount between start
and stop dates on a

CUMPRlNC [CUMULATIVE PRINCIPAL OMN A MORTGACGE) L

RATE NPER Py STARTPERIOD | ENDPERIOD | TYPE
loan or mortgage. 0.007 360 $240,000 13 2 0
FUNCTION
e ——— E7067 ] =CUMPRING(C.08,E9,F8,69,H3)
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DB

DB returns the asset depreciation for a period using the fixed declining balance method.

=DB(cost,salvage,life,period,month)

Let’s say you purchase a machine that cost $900,000, and has a lifespan of 5 years. The salvage
value is $100,000. Figure 6.13 shows the depreciation over 5 years using the bB function.

cosT Asset’s initial cost.

SALVAGE The value at the end of the depreciation.

LIFE The number of periods over which to depreciate the asset.

PERIOD The period over which the depreciation is calculated. The period must

use the same number as Life.

MONTH The number of months in the first year. If omitted, Excel assumes 12.
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@ The function built
with cell referencing
Figure 6.13 |8 =]  =[=DB(CS.08.E3FRG)
& (B (o] u] E F G ) 1 J K r
DB returns the asset = ' ' T &
. g 4
depreciation for a —
period using the fixed- 5| De -
. B
declining balance 7
method | 8 | COST SALVAGE LIFE PERIOD MONTH FUNCTION
) a £800,000 §100,000 i 1 T =DB(C9,09 E9FE G
10| 800,000 100,000 5 2 7 %?p ‘
11 $900,000 $100.000 L] 3 7 $163,488
12 £a00,000 §100,000 g 4 T §105,296
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14
|15
16
17
e |
|19
20
21
2]
23]
24 .
;I‘:I»_Nl,(cwmvas,(mmws,{mmmc,{mum,{mu.n,{mwpm,{cumm J aumrRmc 308 JB0E /1[4 | (]

DDB

DDB returns the asset depreciation for a period using the double-declining balance method, or
another method specified by you.

=DDB(cost,salvage,life,period,factor)

The double-declining method is highest in the first period and decreases in successive periods.
If you purchase a machine that cost $5,000 and has a lifetime of 4 years, the salvage value of
the machine is $1,250. Figure 6.14 shows the depreciation over 4 years using the DDB function
(double-declining method). The double-declining balance method calculates depreciation at an
accelerated rate. The depreciation is highest in the first period and decreases in successive

periods thereafter.
cosT Asset’s initial cost.
SALVAGE The value at the end of the depreciation.
LIFE The number of periods over which to depreciate the asset.
PERIOD The period over which the depreciation is calculated. The period must

use the same number as Life.

FACTOR Is the rate in which the balance declines. If Factor is omitted, it is
assumed to be 2, the double-declining method as explained previously.
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@ This function is a result of cell referencing
Figure 6.14 o | =| =DB(Co,08 E9 9,69
. ALE c ) E F G H 1 [ [
The DDB function 3 e : ' ! ! ! B
returns the asset B
depreciation for a = Dos "
. . [
period using the 7
double-declining a COST SALVAGE LIFE PERIOD FACTOR FUNCTION
[] 55,000 1,250 4 ] 1 T Ja7 T]=08(C9,09,6959,68)
balance method, E 55,000 §1.250 i 3 2 3965
11 35,000 1,250 ) 4 1 5867
or another method K5
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DISC

DISC returns the security discount rate.

=DISC(settlement,maturity,pr,redemption,basis)

The p1sc function is found only if the Analysis Toolpak is installed. It must be turned on using
the Add-Ins command from the Tools menu. You'll notice in Figure 6.15 the bond settlement
date (the date a buyer purchases a coupon such as a bond) is 5/15/1999 and the maturity date
(the date the bond expires) is 11/15/1999. The security price per $100 face value is $95. The
redemption value is $100. And the basis is Actual/360. The bond discount rate equals 9.92%.
By using cell referencing instead of applying the dates in the formula, your formula becomes
more flexible.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The security’s maturity date—the date when the security expires.

PR The security price per $100 face value.

REDEMPTION The security redemption value per $100 face value.

BASIS The day count basis to use.
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SETTLEMENT MATURITY PR REDEMPTION BASIS
51588 111608 95 100 1

Figure 6.15 C13 = =| =DI=C(Ca,09,E9 FB G)
The DISC function g l—< 1 o [ E R [ C I I i
returns the security =
discount rate. % Disc _
KX
[}
3 |
|10}

FUNCTION
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DOLLARDE

DOLLARDE converts a fraction dollar price into a decimal dollar price.

=DOLLARDE (fractional_dollar,fraction)

The DOLLARDE function converts the dollar price expressed as a fraction of a dollar. This function is
found only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins command
from the Tools menu.

FRACTIONAL_DOLLAR Is the number expressed as a fraction?

FRACTION Is the integer in the denominator of the fraction to be used?

For example: =DOLLARDE (1.35,6) returns the result 1.58.

DOLLARFR

DOLLARFR converts a decimal dollar price into a fraction dollar price.
=DOLLARFR(decimal_dollar,fraction)
The DOLLARFR function converts the dollar price expressed as a decimal to a dollar price

expressed as a fraction. The DOLLARDE function is found only if the Analysis Toolpak is
installed. It must be turned on using the Add-Ins command from the Tools menu.

DECIMAL_DOLLAR
FRACTION

A decimal number.

The integer in the demonimator of the fraction to be used.

For example: =DOLLARFR (1.35,6) returns the result 1.21.
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DURATION returns the Macauley duration for an assumed par value.

=DURATION(settlement,maturity,coupon,yield,frequency,basis)

EFFECT I 127

Notice that in Figure 6.16 the bond settlement date (the date a buyer purchases a coupon
such as a bond) is 5/15/1999 and the maturity date (the date the bond expires) is 7/13/2007.
The securities annual coupon rate is 8.7%. The securities annual yield is 9.2%. The frequency
is semiannual and the basis is Actual/actual. The weighted average equals 5.89 years. By
using cell referencing instead of applying the dates in the formula, your formula becomes

more flexible.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.
MATURITY The security’s maturity date. The date when the security expires.
COUPON The security’s annual coupon rate.
YIELD The security’s annual yield.
FREQUENCY The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.
BASIS The day count basis to use.
Figure 6.16 EE| =| =DURATION(CS 08 £9 9 ,G9 1)
B C 1] | E | F G H [ =
The DURATION method 1 2
is the weighted average 5
of the present value of 4 7
the cash flows and is 5| DuraTion
used as a measure of a R
y . 8 SETTLEMENT MATURITY COUPON YEILD FREQUENCY BASIS
bond’s price response |2 I 51307 87% 91% 2 1
to changes in the yield. i
12 FUNCTION
s = TET_]-=DURATION(C9,D9,EGF2,56,H9)
6 The function  |[35
bu”t Wlth Ce” % BASIS DY COUNT BASIS
referencmg |18 0 OR OMITTED U5 (NASD) 307260
(19 1 Actualiactual
20 2 Actual/360
21| 3 Arluali3es
3 4 Europgan 3380
Iffth (W[ COUPNLI f COUPACD f COMEFMT { CLMIPRING {06 / DOE f Disc / DOLLARCE J DOLLARFR. ) DURATION (FiFscr [ 4] | blf:

EFFECT

EFFECT returns the effective interest rate annually. This is based on the nominal annual

interest rate and the number of compounding periods per year.

=EFFECT (nominal_rate,npery)
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FV

The EFFECT function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu.
NOMINAL_RATE The nominal interest rate.

NPERY The number of compounding periods per year.

For example: =EFFECT (6.25%,4) returns the result 6.40%.

FV returns the future value of periodic constant payments and a constant interest rate.
=FV(rate,nper,pmt,pv,type)

The Fv function is used primarily for finding the payments over a period of time to reach a
specific goal or lump sum. As you should notice in Figure 6.17, the deposit amount or present
value is $1,000, the interest earned is 7%, and the you plan on depositing $200 per month over
the period of the annuity of 12 months at the beginning of each period. The value or worth at
the end of the annuity is $3,599.

RATE The interest rate per period.
NPER The number of payment periods in an annuity.
PMT The payment made per period. Typically containing principal and
interest and does not change over the life of the loan.
PV The present value that a series of payments is worth right now. If
omitted, Excel assumes zero.
TYPE The timing of the payment. When the payments are due.
Figure 6.17 [SE] | = =F\{C9 09 E9 F9 G
FV returns the future =L I o I ¢ . —— bl
value of periodic 5
payments and a 4 7
constant interest rate. % Fv
|
PRESENT
[ 8| RATE NPER PAYMENT VALUE TYPE
[ 9| 0.0a7 12 -§200 -10ad 1
10]
11
12 FUNCTION
- =Fy(C9,08 E9,F8,59)
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20,
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FVSCHEDULE

FVSCHEDULE returns the future value of a principal amount after applying several, or a series of
compound interest rates.

=FVSCHEDULE (principal, schedule)

The FVSCHEDULE function returns the future value of a principal amount after applying several, or a
series of compound interest rates. This function is found only if the Analysis Toolpak is installed. It
must be turned on using the Add-Ins command from the Tools menu. Figure 6.18 demonstrates
that the compound interest rates applied to the principal’s present value is 7, 8, and 9%.

PRINCIPAL The present value or deposited amount.
SCHEDULE The array (series) of interest rates to apply.
Figure 6.18 C13 =| =| =FWESCHEDULE(CS DA Fe)
FVSCHEDULE returns T B : —— "
the future value of a 5
principal amount after 4 N
applying several, or a 5| FvscHeDULE
. B
series of compound A
interest rates. la PRINCIPAL 1 2 3
[ 9| 3 a60.00 7% B% 9%
10]
11
12 FUNCTION
e i1 ] =FvscHEDULE(CE D Fa)
6 Cell referencing |12
generates this 5
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(19
|20
21
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INTRATE

INTRATE returns the interest rate of a security that’s fully invested.

=INTRATE (settlement,maturity,investment,redemption,basis)

The INTRATE function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. In Figure 6.19 the settlement date is
5/15/1999. The maturity date is 9/15/1999. The investment is $500,000, and the redemption
value of the bond is $524,000. With a day count basis of Actual/360, the interest rate for this
fully invested security is 14%.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The security’s maturity date. The date when the security expires.
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INVESTMENT
REDEMPTION

BASIS

Financial Functions

The amount invested in the security.
The amount to be received at maturity.

The day count basis to use.

INTRATE is calculated as follows:

Figure 6.19

The INTRATE function

returns the interest rate
of a security that’s fully
invested.

redemplion — iwvesiment B

6 The function
built with
INTRATE cell
referencing

IPMT

INTRATE = - _—
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FUNCTION
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IPMT returns the interest payment for a period of time based on an investment with periodic
constant payments and a constant interest rate.

=IPMT (rate,per,nper,pv,fv,type)

The 1PMT function returns an interest payment over a period of time. As shown in Figure 6.20,
the interest rate per period is 7%. Period 1 is the period in which to find the payment when
spread out over a total of 36 payments. The present value or lump sum amount that the future
payments is worth right now is $10,000. As you see, the future value of the loan in this case is
0 and the payment is at the end of each period. So the interest payment for the first period of
the loan in the example equals $70.

RATE
PER

NPER
PV

FV
TYPE

The interest rate per period.

The period for which you want to find the interest. This must be in the
range of 1 to Nper.

The number of payment periods in an annuity.

The present value that a series of payments is worth right now. If omitted,
Excel assumes zero.

The future value or cash balance you want to attain upon the last payment.

The timing of the payment. When the payments are due.
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Use IPMT to determine
the interest payment for
a period of time based
on an investment with
periodic constant
payments and a
constant interest rate.
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IRR returns the internal rate of return for a series of cash flows represented by numbers in
the form of values.
=IRR(values,irr,guess)

The 1RR function is used to determine the internal rate of return for a series of cashflows. The
cashflows can vary and do not have to be equal, however, they must occur at equal intervals.
See also, NPV. Figure 6.21 shows that the investment in the business is $100,000. The series of
cash flows you expect to receive within the next five years, or return on investment is $20,000,
$30,000, $35,000, $40,000, and $45,000. Based on the 5-year cash return, the ROI is 18%. The
ROI after 3 years is —7%. The breakeven point falls between years 3 and 4.

VALUES

IRR

GUESS

Figure 6.21

IRR generates the
internal rate of return
for cash flows in a
series represented by
numbers in the form of
values.

The values must contain one positive and one negative value to calculate the
internal rate of return.

The order of cash flows is determined by the order of values, so be sure to
enter your payment and income values in the proper sequence.

This is the number you guess is close to the IRR.

S EREEE

g5

c13 = =| =IRR(CS:HY)
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1 A
| 2|
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Irr

VALUE  INCOME 1
00,000 §20,000

INCOME 2
$30,000

INCOME 3
$35,000

INCOME 4
540,000

INCOME 5
§45,000

6 The function
built with cell
referencing

7 e = e
S50 @ e o=

1)
13

=

FUNCTION
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FUNCTION
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ISPMT

ISPMT calculates the interest paid during a defined period of an investment. This function was
provided originally for compatibility with the Lotus 1-2-3 spreadsheet program.

=ISPMT (rate,per,nper,pv)

The units used must be consistent with Rate and Nper. Let’s say, for example, you make monthly
payments on a five-year loan at an annual interest rate of 12%, use 12%/12 for Rate and 5*12 for
Nper. If you make annual payments on the same loan, use 12% for Rate and 5 for Nper.

RATE The interest rate for the investment.

PER The period in which you want to find the interest. This must be between
1 and Nper.

NPER The total number of payments in the period of an investment.

PV The present value of the investment.

MDURATION

MDURATION returns the modified duration of a security with a par value assumed of $100.

=MDURATION (settlement,maturity,coupon,yield,frequency,basis)

The MDURATION function is found only if the Analysis Toolpak is installed. It must be turned
on using the Add-Ins command from the Tools menu. Figure 6.22 shows that the settlement
date is 5/15/1999 and the maturity date is 9/15/2004. The coupon’s rate is 7.8% and the yield
of the coupon is 9.2%. You'll also see that the frequency is semiannual and the basis is
Actual/actual. This means that the modified duration equals 4.18.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The security’s maturity date—when the security expires.
COUPON The security’s annual coupon rate.

YIELD The security’s annual yield.

FREQUENCY The number of payments per year—Annual = 1; Semiannual = 2;

Quarterly = 4.
BASIS The day count basis to use.

The modified duration is calculated as follows:

DUEATION

14 Mlarket yield
Coupon payments per year

MDURATION =
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Figure 6.22 EERE| =| =MDURATION(CY D9 £9 79,69 Hg)
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MIRR

MIRR returns a modified internal rate of return for several periodic cash flows.
=MIRR(values,finance_rate,reinvest_rate)

Consider the following example in Figure 6.23. You purchased a restaurant with an initial bor-
rowing of $230,000 at 8.1%; your returns for the following five years were respectively $35,000,
$36,000, $57,000, $76,000, and $87,000. You reinvest the profits over the five years, earning an

annual return of 12.8%. Your modified rate of return after 5 years is 8.98%. (The difference between
this function and IRR is mainly that MIRR takes into account finance and reinvestment interest.)

VALUES The array of numbers or reference to cells represented by payments
(negative values), and income (positive values).

FINANCE_RATE The interest rate paid on the money used in the cash flows.

REINVEST_RATE  The interest rate received on the cash flows as they are reinvested.

MIRR can be calculated as:

1
—NPV(rrate, values| positive]) * (1+ rrase)™ |71 B
NEV( frate, values[negative]) * (1+ fraiz)




134 I Chapter 6  Financial Functions

Figure 6.23 C17 = = =MIRR(CY: A, C13,013)
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NOMINAL

NOMINAL returns the nominal annual interest rate given an effective rate and the total number
of compounding periods for the year.

=NOMINAL (effective_rate,npery)

The NOMINAL function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu.

EFFECT_RATE  The effective interest rate.

NPERY The number of coumpounding periods over the year.

NOMINAL is calculated as follows:

. pery
EFFECT = [1 N Nommaf_mte] 1

MNpery

Note the following example:

For example: =NOMINAL (6.2%,4) would return the result of .060%.

NPER

NPER returns the total number of periods for an investment. This is based on a periodic
constant payment and a constant interest rate.

=NPER(rate,pmt,pv,fv,type)

Notice the example in Figure 6.24. The interest rate is 3%, the payment per period is $350.
The current present value is $11,500. The future value of the loan, or the amount you want to
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attain after the last payment is zero (the loan is paid off). And the payment type is zero (at the
end of the period). The number of periods (NPER) to payoff the loan would equal 23. Note that
not specifying a value for Fv will result in a negative number of periods.

RATE The interest rate per period.

PMT The payment made per period and cannot change over the life of the loan or
annuity (typically is the principal and interest).

PV The present value that a series of payments is worth right now. If omitted,
Excel assumes zero.

FV The future value or cash balance you want to attain upon the last payment.

TYPE The payment timing—when the payments are due.

Figure 6.24 C13 = =| =NPER{C9 D4 E9 F9,G9)
Use the NPER function [ [Alel—<—1» E_I__F K3
to return the total =
number of periods for 19| Nper ||
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constant payment and
a constant interest rate.

6 The function
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NPV
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NPV calculates the net present value of an investment with the discount rate and several future
payments and income.

=NPV(rate,valuel,value2,...)

The NPV function provides the net present value with the future incomes based on the current
discount rate. For example, let’s say you invested $35,000 in a business and you expect to receive
over the next 4 years a return of $7,000, $13,000, $15,000, and $18,000. With an annual discount
rate of 9%, the net present value of the investment would be $6,145, as shown in Figure 6.25.

RATE

VALUE

The discount rate over the entire period.

1-29 arguments representing the payments and income.

NPV can be calculated as:

NP‘\F=i

=1+ ratz)’

values ;
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Figure 6.25 13

NPV calculates the net
present value of an —
investment with the
discount rate and
several future payments
and income.

e

EEEREE

Al B [ 1]
Nev

RATE VALUE 1
% -35000 §7,000 13,000 15,000 18,000

FUNCTION
t G145 =NPV[C3,08,E9,F9,G9)

6 The NPV as
a result of cell
referencing

BEEEEE

E

a1
=

22
23

1)
=2

[ 5

ODDFPRICE

DOLLARFR  DURATION JFY f EVSCHEDULE | INTRATE Jf IFT

=| =MPW{Ca 09 B4 F9, 69 H)
E

WMALUE 2 VALUE 3 WALUE 4 VALUE 5

ISPMTf1RR T MDURATION f MIRR fNPER NIy OODFFRICE |+]-

ODDFPRICE returns the value of a security based on a per $100 face value and an odd (short or

long) first period.

=0DDFPRICE (settlement,maturity,issue,first_coupon,rate,yield,redemption,frequency,

basis)

The 0DDFPRICE function returns the security’s price per $100 face value of a security with an
odd (long or short) first period. For example, take a look at Figure 6.26. You'll see that the
settlement date is 11/11/1996 and the maturity date is 3/1/2011. The issue date is
10/15/1996 with the first coupon date being 3/1/1997. The securities interest rate is 9.3%.
The yield is 7.8% and the redemption value is $100 with the frequency set semiannually. The
basis is Actual/actual. You’'ll also see that the price per $100 face value of the security is $113.
The obDFPRICE function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu.

SETTLEMENT

MATURITY
ISSUE
FIRST_COUPON
RATE

YIELD
REDEMPTION
FREQUENCY

BASIS

The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

The security’s maturity date—the date when the security expires.
The security’s actual issue date.

The date of the security’s first coupon.

The interest rate of the security.

The annual yield of the security.

The redemption value of the security per $100 face value.

The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.

The day count basis to use.
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Figure 6.26 CE| =| —ODDFPRICE(CS 08 9 F4 G4 HA 18 13 )
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ODDFYIELD

ODDFYIELD returns the security yield with an odd first period.

=0ODDFYIELD(settlement,maturity,issue,first_coupon,pr,yield,redemption,frequency,
basis)

The oDDFYIELD function is found only if the Analysis Toolpak is installed. It must be turned
on using the Add-Ins command from the Tools menu.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The security’s maturity date—the date when the security expires.

ISSUE The security’s actual issue date.

FIRST_COUPON The date of the security’s first coupon.

PR The price of the security.

YIELD The annual yield of the security.

REDEMPTION The redemption value of the security per $100 face value.
FREQUENCY The number of payments per year—Annual = 1; Semiannual = 2;

Quarterly = 4.
BASIS The day count basis to use.

ODDLPRICE

ODDLPRICE returns the per $100 face value of a security having an odd last coupon period.
=0ODDLPRICE (settlement,maturity,last_interest,rate,yield,redemption,frequency,basis)
The 0DDLPRICE function is used to return the price per $100 face value with an odd last

period. As with many other functions, it is found only if the Analysis Toolpak is installed.
You must turn it on using the Add-Ins command from the Tools menu.
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MATURITY
LAST_INTEREST
YIELD
ReEDEMPTION
FREQUENCY

BASIS

ODDLYIELD
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The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

The security’s maturity date—the date when the security expires.
The last security coupon date.

The annual yield of the security.

The redemption value of the security per $100 face value.

The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.

The day count basis to use.

ODDLYIELD returns the security yield that has an odd last period.

=0ODDLYIELD(settlement,maturity,last_interest,rate,pr,redemption,frequency,basis)

Using the ODDLYIELD

function returns the yield of a security with an odd last period. The

ODDLYIELD function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu.

SETTLEMENT

MATURITY
LAST_INTEREST
RATE

PR

REDEMPTION
FREQUENCY

BASIS

The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

The security’s maturity date—the date when the security expires.
The last security coupon date.

The interest rate of the security.

The price of the security.

The redemption value of the security per $100 face value.

The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.

The day count basis to use.

ODDLYIELD is calculated as follows:

. FDC . 100x% rate A 100% rate
redempiiort| | 3 x—— | [=| par+|| X x—
A NL, )| frequency = NL, | Jrequency
ODDLYIELD =
A 100% rate
par+| | > x—
7 NL, | freguency
" freguency
#° DSC,
_[% N"'r‘r J
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PMT

PMT calculates the loan payment for a loan based on constant payments and constant interest
rates.

=PMT (rate,nper,pv,fv,type)

The pmT function is used to calculate a loan payment based on a constant interest rate. If you
take a look at Figure 6.27, you'll notice that the rate on the loan is 12% and the total number
of payments is 36 (3 years). The present value of the loan or principal amount is -17,900

and the future value of the loan after it’s paid off is 0. As indicated in the Type column, the
payment timing is 1 or at the beginning of the period.

RATE The interest rate of the loan.
NPER The number of total payments.
PV The present value or the principal amount.
FV The future value or cash balance you want to attain upon the last payment—
for a loan it would be zero.
TYPE The payment timing—when the payments are due.
Figure 6.27 CE| =[ =PMT(Ca 0 £9 9 Ga) i
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PPMT

PPMT returns the principal payment for a period of an investment based on periodic constant
payments and a constant interest rate.

=PPMT (rate,per,nper,pv,fv,type)

The pPMT function is used to calculate a principal payment based on a constant interest rate
and constant payments for a set period. As you see in Figure 6.28, the rate of the loan is 12%.
The period is 4 or the fourth month, and the total number of payments is 36 (3 years). The
principal amount of the loan is -$17,900. The future value after the loan is paid off would be 0,
and the type or timing is 1 (at the beginning of the period).
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RATE The interest rate of the loan.
PER The period for which you want a return on what the principal amount is. It
must be between 1 and Nper.
NPER The number of total payments.
PV The present value or the principal amount.
FV The future value or cash balance you want to attain upon the last payment.
For a loan it would be zero.
TYPE The payment timing—when the payments are due.
Figure 6.28 C13 | =] =PPMT{C9 09 9 F9 63 HI)
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PRICE

PRICE returns the value of a security based on price per $100 face value and periodic interest
payments.
=PRICE (settlement,maturity,rate,yield,redemption,frequency,basis)

The PRICE function returns the value of the security based on the price per $100 face value of the
security with periodic interest payments. Figure 6.29 shows the settlement date is 11/11/1999.
The maturity date is 3/1/2011, and the annual coupon rate is 5.9%. The annual yield of the secu-
rity is 6.8% and the redemption is $100. With seminannual frequency, the basis is Actual/actual
resulting in the value of the security being $93. The PRICE function is found only if the Analysis
Toolpak is installed. It must be turned on using the Add-Ins command from the Tools menu.

SETTLEMENT  The security’s settlement date. This is the date after the issue date when
the security is traded to the buyer.

MATURITY The security’s maturity date—the date when the security expires.

RATE The annual coupon rate of the security.

YIELD The annual yield of the security.
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REDEMPTION  The redemption value of the security per $100 face value.

FREQUENCY The number of payments per year—Annual = 1; Semiannual = 2;
Quarterly = 4.

BASIS The day count basis to use.

PRICE is calculated as follows:
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PRICEDISC

PRICEDISC returns the value of a discounted security based on a price per $100 face value.

=PRICEDISC(settlement,maturity,discount,redemption,basis)

The PRICEDISC function returns the value of a discounted security based on a $100 face value.
The PRICEDISC function is found only if the Analysis Toolpak is installed. It must be turned on
using the Add-Ins command from the Tools menu. As you’ll notice in Figure 6.30, the settle-
ment date of the security is 11/11/1999 and the security’s maturity date is 12/15/1999. With a
discount rate of 5.3%, the redemption value of the security is $100 per face value. The day
count basis is Actual/actual.

SETTLEMENT  The security’s settlement date. This is the date after the issue date when
the security is traded to the buyer.

MATURITY The security’s maturity date—the date when the security expires.
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The discount rate of the security.
The redemption value of the security per $100 face value.

The day count basis to use.

PRICEDISC is calculated as follows:

Dishd
PRICEDISC = redemption — discount x redemption ¥

13

Figure 6.30
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PRICEMAT

PRICEMAT returns the value of a security that pays interest at maturity and price per $100 face

value.

=PRICEMAT (settlement,maturity,issue,rate,yield,basis)

The PRICEMAT function returns the price per $100 face value that pays the interest at the matu-
rity of the security. The PRICEMAT function is found only if the Analysis Toolpak is installed. It
must be turned on using the Add-Ins command from the Tools menu. Notice in Figure 6.31
that the settelment date is 10/11/1999. The maturity date is 12/15/1999. The issue date is
7/16/1999. The annual rate is 7.2% and the annual yield is 7.2%. As you see, the basis is 4

(European 30/360).

SETTLEMENT

MATURITY
ISSUE
RATE
YIELD
BASIS

The security’s settlement date. This is the date after the issue date when
the security is traded to the buyer.

The security’s maturity date—the date when the security expires.
The issue date of the security.

The annual coupon rate of the security.

The annual yield of the security.

The day count basis to use.
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PRICEMAT is calculated as follows:

100 + (D;M % rate x 100
FRICEMAT = — |—xrate x 100
14 (2 iy [ ]
B
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PV

Based on an investment, PV returns the present value.
=PV (rate,nper,pmt,fv,type)

The pv function returns the present value of an investment. For example, on a car loan, the
present value is the amount of the loan to the lender. Figure 6.32 presents a pPv example. If
you can afford monthly payments of $500 a month, and can get a loan for 5.8%, what amount
could you afford on a 3-year loan? The formula =Pv(C9/12,D9*12,E9) would result in a total
loan amount over 3 years of $316,485.

RATE The interest rate of the loan. If the annual interest rate is 6% and you make
monthly payments, the interest rate is 6%/12 =.50%.
NPER The number of total payments—12 months per year at 2 years would be 12*2 =24.

PMT The payment made each period. It must remain constant. Typically, it includes
principal and interest.

FV The future value or cash balance you want to attain upon the last payment. For
a loan it would be zero. For a future amount you want to attain with payments,
it would be the total goal amount.

TYPE The payment timing—when the payments are due.



RATE | 145

PV is calculated as follows:

v ¥ (1 +rate)® + pmi(1+ rate * pypa) *
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RATE

RATE returns per period the interest of an annuity.
=RATE (nper,pmt,pv,fv,type,guess)

The RATE function returns the interest on an annuity per period. The RATE function is calculated by
iterations and can have many solutions. If results of RATE do not converge within .00000001 after a
total of 20 iterations, the result returns #Num. Notice the example in Figure 6.33. The number of
periods is 48 (a 4-year loan), the payment is $200 a month, and the present value of the loan is
$8,000. The monthly rate is .77%. Multiply the rate times 12 for the yearly rate as shown.

NPER The number of total periods on an annuity.

PMT The payment made each period and must remain constant. Typically, it
includes principal and interest.

FV The future value or cash balance you want to attain upon the last payment.
For a loan it would be zero.

TYPE The payment timing. When the payments are due.
GUESS What you assume the rate will be. If omitted, Excel assumes 10%.
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Figure 6.33 CE| =| =RATE(CO,D8,E8)
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RECEIVED

Based on a fully invested security, RECEIVED returns the amount received at maturity.
=RECEIVED(settlement,maturity,investment,discount,basis)

The RECEIVED function returns the maturity amount based on the fully invested security. The
RECEIVED function is found only if the Analysis Toolpak is installed. It must be turned on using
the Add-Ins command from the Tools menu. Figure 6.34 shows the function with the dates in the
formula and as a cell reference. The settlement date is 11/15/1999 and the maturity date is
2/15/2000. You also see that the total amount of the security investment is $500,000 and the

discount rate is 5.75% with a day count basis of 2 or Actual/360. The amount received at maturity
results in $507,457.

SETTLEMENT  The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The security’s maturity date—the date when the security expires.

INVESTMENT  The total amount invested in the security.

DISCOUNT The discount rate of the security.

BASIS The day count basis to use.

RECEIVED can be calculated as follows:

investment

DM)
B

RECEIVED =
| = {discount x
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Figure 6.34
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SLN

Based on one period, SLN returns the straight-line depreciation on an asset.

=SLN(cost,salvage,life)

The SLN function returns the straight-line depreciation on an asset. In the example in Figure 6.35,
the cost of the asset is $700,000 and the salvage value of the asset is $350,000. The useful life of
the asset is 8 years. The result returns the straight-line depreciation for one period of $43,750.

COSTE
SALVAGE
LIFE

Figure 6.35
Based on one
period, SLN returns
the straight-line
depreciation on

an asset.

The asset’s initial cost.

The value at the end of the useful life of the asset.

The number of periods over which the asset will be depreciated.
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SYD

Based on a specified period, SYD returns the sum-of-years’ digits depreciation of an asset.
=SYD(cost,salvage,life,per)

The sYD function returns the sum-of-years’ digits depreciation of an asset. In the example in
Figure 6.36, if you bought an asset for $700,000 and the salvage value is $350,000, the useful
life of the asset is 8 years. The sum-of-years’ digits depreciation is for the fifth period, resulting

700000 % 350,000 a Bl

in $38,889.
cosT The asset’s initial cost.
SALVAGE The value at the end of the useful life of the asset.
LIFE The number of periods over which the asset will be depreciated.
PER The period for which you're looking for the sum-of-year’s digits depreciation.
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TBILLEQ

For a treasury bill, TBILLEQ returns the bond equivalent yield.
=TBILLEQ(settlement,maturity,discount)

The TBILLEQ function returns the bonds equivalent yield for a treasury bill. The TBILLEQ func-
tion is found only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins
command from the Tools menu. As you see in Figure 6.37, the treasury bill’s settlement date
is 11/15/1999 and the maturity date is 2/25/2000. The treasury bill's discount rate is 8.9% and

the result is 9.26%.



For a treasury bill,
TBILLEQ returns the
bond equivalent yield.
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SETTLEMENT The treasury bill’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The treasury bill’s maturity date—when the security expires.
DISCOUNT The discount rate of the treasury bill.
Figure 6.37 EER| =| =TBILLEQ(CY b9 £9) i
A B C [ © E I F | G H [ ! 47

TeiLLEQ

SETTLEMENT  MATURITY  DISCOUNT
1115099 22500 B.90%

FUNCTION
E_0I5%__ 1=TAILLEQ(csDoE])

6 Building bond

REazpR=al [Hele |-

yields with cell
referencing
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TBILLPRICE

For a treasury bill, TBILLPRICE returns the price per $100 face value.
=TBILLPRICE(settlement,maturity,discount)

The TBILLPRICE function returns the price per $100 face value of a treasury bill. The TBILLPRICE
function is found only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins
command from the Tools menu. In Figure 6.38, for example, the treasury bill’s settlement date is

11/15/1999 and the maturity date is 2/25/2000. The treasury bill’s discount rate is 8.9% and the
result is $97.48 price per $100 face value.

SETTLEMENT  The treasury bill’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The treasury bill’s maturity date—when the security expires.

DISCOUNT The discount rate of the treasury bill.

TBILLPRICE is calculated as follows:

discaumnt x DEM

TBILLPRICE =100 x (1 3
360



150 I Chapter 6  Financial Functions

Figure 6.38 EE| =] =THILLPRICE(CS 09 £9)
For a treasury bill, |ale) _c I o | E F g R N N P~
TBILLPRICE returns

TeILLPRICE

the price per $100
face value.

SETTLEMENT MATURITY  DISCOUNT
QLR 25i00 B.90%

FUNCTION
¥} a7 a0 1 =THILLPRICE(:S,09,E8)

=

iy

6 Cell referencing
generates the
TBILLPRICE.
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4 [ ODCFPRICE {EMT / PPN J PRICE { PRICEDISC { PRICEMAT [PV J{ RATE J RECEIVED /LN f SYD { TBILLEG ) TBILLPRICE /781 | <[ o[ []

TBILLYIELD

For a treasury bill, TBILLYIELD returns the yield.

=TBILLYIELD(settlement,maturity,pr)

The TBILLYIELD function returns the yield for the treasury bill. The TBILLYIELD function is
found only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins
command from the Tools menu. As you see in Figure 6.39, the treasury bill’s settlement date

is 11/15/1999 and the maturity date is 2/25/2000. The treasury bill’s discount rate is $97.64
and the yield result is 8.53%.

SETTLEMENT  The treasury bill’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The treasury bill’s maturity date—when the security expires.

PR The price per $100 for the treasury bill.

TBILLYIELD is calculated as:

rBILYIELD - 00— Par 360
par DSA
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For a treasury bill,
TBILLYIELD
returns the yield.
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For a period you specify, VDB returns the depreciation of an asset.

=VDB(cost,salvage,life,start_period,end_period,factor,no_switch)

The vDB function is the variable declining balance method of depreciation and returns the
depreciation of an asset for a full or partial period that you specify. Notice Figure 6.40 where
the cost of the asset is $50,000, the salvage value of the asset is $14,000, and the life is for 10
years or 120 periods. The start period is for period 1 through the end period of 12 (the first
year) and the factor assumes 2 because it’s omitted. The no switch is omitted and assumes
the staight-line method. This produces a first year result of $3,300.

cosT The asset’s initial cost.

SALVAGE The value at the end of the useful life of the asset.

LIFE The number of periods over which the asset will be depreciated.

START_PERIOD The start period for which you want the depreciation calculated.

END_PERIOD The end period for which you want the depreciation calculated.

FACTOR The rate the balance declines. If omitted, it is assumed to be 2
(double-declining balance method).

NO_SWITCH When True, the formula uses the double-declining balance. When

False or omitted, it switches to straight-line depreciation.



152 I Chapter 6  Financial Functions

Figure 6.40 o3 | =] =V0B(C9 09 £9 F9,69,9,9)
. A e D E E =
For a period you ) D ! ! =
. 4
specify, VDB returns —
the depreciation of 5 Voe -
B
an asset. A
START
8 | COST SALVAGE LIFE PERIOD FACTOR | NO SWATCH
] 5 5000000 § 14,000.00 120 1 [
10
11
EH FUNCTION
48— F3500.00 ] =VDR(CH,09,E9.F9,59.H3)9)
. 4
6 Building the 5|
; ; 18
function th_ 7| HO_SWTCH LOGICAL DESCRIFTION
cell referencmg 18 TRUE Dioes not switch to stralght line depreclation
13 FALSE Switches to staight line depreciation
20
21|
22|
b7
24 -
44

XIRR

For a schedule of cash flows that are not necessarily periodic, XIRR returns the internal rate

of return.

=XIRR(values,dates,guess)

The XIRR function returns the internal rate of return for a schedule of cash flows. The XIRR

function is found only if the Analysis Toolpak is installed. It must be turned on using the

Add-Ins command from the Tools menu.

VALUES A series of cash flows that corresponds to a series of dates.
DATES A series of payment dates that corresponds to a series of payments.
GUESS A guess number of the result.

XIRR is calculated as follows:

O:_E ) (-

FH1 4 rate)” w=s

XNPV

For a schedule of cash flows that are not necessarily periodic, XNPV returns the present value.
=XNPV(rate,values,dates)

The XNPV function returns the present value for a series of cash flows. This function is found
only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins command
from the Tools menu.
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RATE The discount rate applied to the cash flows.
VALUES A series of cash flows that corresponds to a series of dates.
DATES A series of payment dates that corresponds to a series of payments.

XNPV is calculated as follows:

& PJ_
ANPV =3, (]

A (1+ rate) 55

YIELD

Based on a yield that pays periodic interest, YIELD returns the yield of the security.

=YIELD(settlement,maturity,rate,pr,redemption,frequency,basis)

The YIELD function returns the yield on a security that pays on period interest. This is a

function found only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins
command from the Tools menu. In Figure 6.41, for example, the settlement date of the security is
11/15/1999 and the maturity date is 2/9/2009. The rate is 5.8% and the security’s price per $100
face value is $98. The frequency is semiannually, and the basis is 30/360(4), resulting with 6.08%.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.

MATURITY The security’s maturity date—when the security expires.

RATE The interest rate of the security.

PR The price of the security.

REDEMPTION The redemption value of the security per $100 face value.

FREQUENCY The number of the payments per year—Annual = 1; Semiannual = 2;

Quarterly = 4.
BASIS The day count basis to use.

YIELD can be calculated as:

(redemprz'on+ rafe _ par +(£x rafe
_ 100 Srequency” 100 CE  frequency | frequencyx B
YIELD = ®
par | i ,_ rafe DER

100 "F  frequency
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YIELDDISC

For a discounted security, YIELDDISC returns the annual yield.
=YIELDDISC(settlement,maturity,pr,redemption,basis)

The YIELDDISC function returns the annual yield of a discounted security. The YIELDDISC function
is found only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins command
from the Tools menu. As you'll see in Figure 6.42, the settlement date of the security is 11/15/1999
and the maturity date is 2/9/2000. The security’s price per $100 face value is $98 and the basis is
30/360(4). This produces an annual yield of 8.75%.

SETTLEMENT The security’s settlement date. This is the date after the issue date
when the security is traded to the buyer.
MATURITY The security’s maturity date—when the security expires.
PR The price of the security.
REDEMPTION The redemption value of the security per $100 face value.
BASIS The day count basis to use.
Figure 6.42 EER| =| =YIELDDISC(CI 00 F9 F3,G9)
For a discounted ¢ T 5 & | F T o [ m T T [ I T

B

security, YTELDDISC —
returns the annual
yield.
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SETTLEMENT = MATURITY PR REDEMPTION BASIS
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Based on a security that pays interest at maturity, YIELDMAT returns the annual yield.

=YIELDMAT (settlement,maturity,issue,rate,pr,basis)

The YIELDMAT function returns the yield annually for a security that pays interest at maturity. It
can be found only if the Analysis Toolpak is installed. It must be turned on using the Add-Ins
command from the Tools menu. The example in Figure 6.43 shows the settlement date of the
security is 11/15/1999 and the maturity date is 6/9/2009. The issue date of the security is
6/18/1999. The rate is 5.8% and the securities price per $100 face value is $98 and the basis is
30/360(4). This means that the annual interest for the security result is 9.30%.

SETTLEMENT

MATURITY

ISSUE
RATE
PR
BASIS

Figure 6.43
YIELDMAT returns the
annual yield based on
a security that pays
interest at maturity.

The security’s settlement date. This is the date after the issue date when
the security is traded to the buyer.

The security’s maturity date—when the security expires.
The issue date of the security.

The interest rate of the security.

The price of the security.

The day count basis to use.
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Information Functions

Information Functions Overview

Information functions generally are made up of logical results and can be used
in many business situations. Combined with other functions, the information
functions can manage lists of data and provide feedback based on a logical
result. An example of this is: if you were tracking dates where certain items
were received and then delivered, you could use the ISBLANK function combined
with the IF function to return the result. For a more in-depth explanation of this,

see the example for ISBLANK.

The following information functions are discussed in this chapter.

CELL
COUNTBLANK
ERROR.TYPE
INFO

IS

ISBLANK
ISERR
ISERROR
ISEVEN
ISLOGICAL

ISNA
ISNONTEXT
ISNUMBER
IS0DD
ISREF
ISTEXT

N

NA

TYPE
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CELL

CELL returns information about a cell’s location, formatting, or contents in the upper-left cell
in a reference.

=CELL (info_type,reference)

The CELL function returns information about the cell such as the format, or whether it's general
or some type of number format. The CELL function is primarily for compatability with other
spreadsheet programs. Notice the following Table 7.1 with its descriptions, and then the func-
tion results as shown in Figure 7.1. If the INFO_TYPE is “Format”, and the format of the cell in
the reference argument changes, the cell function will not update the value until the worksheet
is recalculated.

Here’s an example of the CELL function used to determine whether a cell is protected:
Y5:Y100 contains cell functions that determine the protection of D5:D100.Ex:
Y5=CELL ("protect",D5), Y6=CELL ("protect",D6), and so on.

To add up unprotected cells in a range in the form of an array the example could be:
{=SUM((Y5:Y100=0)*D5:D100) }, where the array entered formula will only add up the
unprotected cells in the range D5:D100.

INFO_TYPE This is the text that tells Excel what kind of value your looking for. See
Table 7.1 for examples and descriptions.

REFERENCE This is the cell in which you want information about. See Table 7.2 for
examples and descriptions.

Table 7.1 INFO_TYPE Examples and Descriptions

Info Type Return

Address Reference of the first cell in reference as text

Col The column number of the cell referenced

Color Returns zero unless formatted in color for negative values, then it returns 1
Contents Contents of the upper-left cell in reference

Filename Full path and filename as text

Format The text value of the number format in a cell

Parentheses If the cell is formatted with parentheses, Excel returns 1; otherwise it returns zero
Prefix Text value of the label prefix

Returns (') for left-aligned text

Returns (") for right-aligned text
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CELL
Table 7.1 1INFO_TYPE Examples and Descriptions
Info Type Return
Returns (*) for centered text
Returns (\) for fill-aligned text and empty text
Returns (" ") for anything else
Protect Zero for unlocked cells and 1 for locked
Row Row number of the cell referenced
Type The text value of the type of data in a cell
Returns (b) for blank cells
Returns (1) for text
Returns (v) for anything else
Width The column width of the cell referenced, rounded off to an integer
Figure 7.1 06 7] =[=CELLC1E)
. B B D | E =1
The CELL function 1 =
returns formatting, 2
location, and content 3| CeLL
information about the . INFO TYPE RETURNS
cell referenced or 5 Address s0812 ~cei(cs)
B ol =Cel
selected. H o G =E.,IIE:
| 8 | Contents 14 Etc.
i Filename  CAMCPWFunclbke[INFORMATION 4 €]CELL 1
10 Farmat G
11| Parzrtheses o
|12 | Frefix
| 13 | Protect 1
14 Riw 14
15 Type y
| 16 | ‘Width]] 33 1
7|
18
19 5
!1_! b | b Sheetil f COUNTBLANK 4 ERRCR.THPE JINFO £ IF(ISELANK | ISNUMBER ceLt 1 4] i

Additional cell formatting return types are shown in Table 7.2.

Table 7.2 REFERENCE Examples and Descriptions

If Format lIs...

Cell Returns...

General
0
###0

G

FO

continues
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Table 7.2 Continued

If Format Is... Cell Returns...
0.00 ,F2
#,#0.00 ,2
St ##0_) ; (S#,##0) co
S#A#0_); [Red] (S#,##0) co-
S ##0.00_) ; ($#,##0.00) c2
S#,##0.00_); [Red] (S#,##0.00) c2-
0% PO
0.00% P2
0.00E+00 S2
#?/?or#??/?? G
m/d/yy or m/d/yyh:mm or mm/dd/yy D4
d-mmm-yy or dd-mmm-yy D1
d-mmm or dd-mmm D2
mmm-yy D3
mm/dd D5
h:mm AM/PM D7
h:mm:ss AM/PM D6
h:mm D9
h:mm:ss D8

COUNTBLANK

COUNTBLANK counts the number of empty cells in a specified range.
=COUNTBLANK (range)

The COUNTBLANK function returns the number of blank cells. If you have a formula that returns
a blank text result, that cell is also counted. Notice the example in Figure 7.2, the COUNTBLANK
function can be used to track percent complete in tables where you have steps in process.

RANGE This is the range your looking for blank cells in.
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The formula:

=COUNTBLANK (H8:H13) returns the result of 4, because 4 of the six cells within the step 5
range are blank. When a date is entered the number of blank cells decreases.

@ Counts blank cells in a range

Figure 7.2 R4 5] =] —COUNTELANK(A.H13)
The COUNTBLANK a3 L (DT ETF 6 W T T J TKIg
function returns the

||.

COUNTBLANK (TRACK % COMPLETE) B

& Total phases % COMPLETE| 10 | 100 | &3% 0% | 33% | =SUMHIG-HI4HIG

4
number of blank cells B
within the specified 6 |
range. | 7 | PROJECT ONE STEP1  STEP? STEP3  STER4  $TERS
8 | PHASE CHE e an
| 9 | FHASE T 62T T Ll s ars
10 PHASE THREE 2 T ang 1015
|11 FHASE FOUR [ i3 ang
12 PHASE FIVE L=ty THa e
| 13 | FHASE S0 6127 an ans (LES 11115
_1;_ L] o 1 3 I 4 l=COUNTBLANK(HBZH’|3]
1
i TOTALPHASES| & | & [ s | & |
17
18]
[19]
]
2
2]
Pl

{ EREER AT Ll S

Returns percent complete

ERROR.TYPE

Returns the corresponding number value associated with an error type in Microsoft Excel.

=ERROR.TYPE(error_val).

The ERROR. TYPE function returns a number associated with an Excel error type. The table
example in Figure 7.3 shows the Excel number result and the error type. You can use the
ERROR. TYPE function with the IF function to display custom text messages instead of errors as
shown in cell C22 of Figure 7.3.

ERROR_VAL This is the error value of the number you're looking for. This is usually
used in the form of a reference to another cell. So, for example, it would
be a cell.
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@ Excel number result ? Error type

Figure 7.3 Fzz__ = =[ =IF[ERROR.TYPE(E22)=2,"VALUE SHOULD BE ELANK' EZ2)
" [ T ] | E F G [ H [ 1 T [
The ERROR. TYPE il
i + | Error typel
function returns the — o
EXCEL NUMBER
Excel number result | 7| FRRORTYPE aecuiy
; ; |5 | #ULL 1 =ERROR.TYPE#NULLY
associated with the |5 | #D0! 2 =ERROR.TYPE#DMIY
10| #UALUE! 3 =ERROR.TYPE[R/ALUE]
Excel error type. 11| #REF! 4 =ERROR.TYPE[#REFY
12| FNAME? s =ERROR.TYPEFNAMET)
12 FHLIM & =ERROR.TYPE[FNUMY
14| i 7 =ERROR.TYPE[#NIA
N CUMMULATIVE
| 18| TOCOMPLETE COMPLETED  COMPLETE HOTIFY
19 £ (2] 10052 BHPA
| Gl = 23 T,
5 21 5 ] e BHRA
é Used Wlth IF 2 i ] #O0I0! I WALLE SHOULD EE BLANK. I'F[ERROR.TYFE[EZED'E."\".’LLESHOULDEEEL)NK'EEZ]
function 73 &5 aaminl VALLE SHOULDIES BLENE
24 2] HOMI0! WALUE SHOULD BE BLANE.
| 75 | &5 2aniol VALLE SHOULD B BLANK
6
| 27|
_ZB b
1ol 5 i Fi ra T ra Lal 1 o

INFO

INFO returns operating environment information.

=INFO(type_text)

The 1NFO function can be used to retrieve vital information about your current operating envi-
ronment. For example, if you are working within a workbook created by another person, and,
for some reason the calculations weren’t working, you could type the formula =INFO("recalc")

and Excel would return either manual or automatic. The INFO text types and descriptions are in
Table 7.3 and the formulas in practice with the return results are shown in Figure 7.4.

TYPE_TEXT This can be any value such as number, text, logical value, and so on.

Table 7.3 1INFO Text Types and Descriptions

Text Type Return

Directory Path of the current directory or folder
Memavail Amount of memory available in bytes
Memused Amount of memory being used for current data
Numfile Number of active worksheets currently open
Origin Absolute Al style reference as text

Osversion Current operating system version as text
Recalc Current recalculation mode Automatic/Manual
Release Version of Microsoft Excel

System Name of operating environment (PC or Mac)

Totmem Total memory available including in-use
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@® As acell reference
Figure 7.4 [EEE| =[ =INFO[Racalc™)
- . 1 B [ 5 [ D | E F & =
The INFO function can P =1
prowde quick informa- . INFO =
tion about a system or Ex
operating environment . TEXT TYPE RESULT FORMULA
including certain Excel 8 | Directory C:ZDPRESS. INFOCE)
Settings [ 9 | fdarranvail 1048576 =INFOICE
' | 10 | Memuszed 1672800 =IMFOEC 0y
11 Mumiile 13 =IMFOCTT)
112 | Crigin FER L] =INFO(CT 2)
13 Osvarsion  Windows (32-hi 4.00 =INFOICT 3)
14 | Recalc Automatic =IMFOCT &)
| 15 | Release 9.0 =IMFOICT 5)
| 16 | Systam pedos =IMNFOLCT6)
17 Totrnem TNITE =INFOCTY
18 |
Astext  |ul — r— )
JEi]
Ed =
£ IShEER S CEL S [N 1 ol

IS Functions

=ISFUNCTION (NUMBER)
Keep in mind that the function portion is replaced by one of the 1S functions options in the syntax.

The 15 functions return logical results after a test on a cell or a range of cells. These func-
tions alone provide the logical test. However, when combined with other functions like the IF
function, they become a powerful decision making tool for analyzing data and returning a log-
ical test with a numeric result. The following IS functions in Table 7.4 are available in Excel.

Table 7.4 1s Function Returns

1S Function Returns True If...

ISBLANK The value refers to blank cells

ISERR The value refers to an error type, except #NA

ISERROR The value refers to any error value

ISEVEN The value returns True if the number is even, False if not
ISLOGICAL The value refers to a logical value

ISNA The value refers to the #NA error value (value not available)
ISNONTEXT The value refers to any item that is nontext (returns True on blank cells)
ISNUMBER The value refers to a number

1S0DD The value returns True if the number is odd, False if not
ISREF The value refers to a reference

ISTEXT The value refers to text
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Again, the 1S functions alone provide only a TRUE/FALSE result. However, when used in
conjunction with other functions, they can be powerful management tools. Note some of the
following 1S functions in use with others.

Using the ISBLANK Function

ISBLANK returns the value associated with the number of empty cells.

=ISBLANK(value)

The 1SBLANK function can be used in accordance with the sum and IF functions to track infor-
mation based on the input of dates within a cell. Note the formula as shown in Figure 7.5 in
cell I19:

VALUE This is the cell or range you want tested.
{=SUM(IF(ISBLANK(I8:I18),0,3D$8:$D$18))} Ctrl+Shft+Enter to activate the array.

The formula looks up the cells with dates in them within the range and returns the actual page
count from the column D range. For example, let’s say you are tracking steps in a process. In
this case, the chapters in a book have to go through four steps before being complete. When
you place a date completed in the intersecting cell for the chapter and step completed, the for-
mula takes into account the actual page count from column D and adds up the column. The
percent complete shows the total chapters complete through the steps.

@ ISBLANK range
Figure 7.5 115 =] =[[=SUM(F(SELANK]E:118).0.5053 §D318))]

. BB C | D E [ F I 6 | " T [ |0 T r I L M =
Combine the =
ISBLANK function 4 IF(ISBLANK TO TRACK STEPS AND PROCESS L
with SUm and IF to :
lookup entered dates 1 7 | EST.  ACT CHAPTERTITLE STEP1 STEP2 STEP3  STEP4
H a a 10 |CHAPTER ONE 7 aif
Ina range and return B s 12 |cHaPTER WO o 9 a5 a5
a numeric result from 10 a 13 |[CHASTER THREE Bi27 ™a ana 10s

11| 8 13 |[CHAPTERFOLR = e ang
another range. 12 [ 12 [cHesTERFIvE [ e 108
| 13| 8 15 |CHAPTER'SIX = ait =" IR T
14 1] 14 |CHAPTER SEVEN THE an ana
| 15 | 8 10 |CHAPTEREIGHT s ait 813
15 | [ 6 |CHAPTER HNE s e L]
117 | 8 8 |CHAPTERTEM s iz 813
18| [ 10 |cHAPTERELEVEN s ait [LE]
19| ] 125 Actual Page Count 125 125 15 ool e-sumgr 0, $048:50410))}
| 20 | Percent Complete  100% 100% 2% 2% 980T
A
E -
i [SMBER /CELLT /- L4l Y

Numeric return range

ISNUMBER

ISNUMBER returns a value if the cell has a number.

=ISNUMBER (value)
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The 1SNUMBER function can be combined with cell references to return a text result based on
whether a number meets the criteria of the number specified in the formula. Notice the exam-
ple in Figure 7.6.

VALUE This is the cell or range you want tested.

@ ISNUMBER criteria

Figure 7.6 010 =] =| =IFSNUMBERZ310),"PAID")

) A B | C [ D [ E F [ [E] [ H [ =
Combine the 1 =
ISNUMBER function =
with the IF function

‘ IsnumBER
to return results e
based on whether % CURRENTDATE  6:26/39
the criteria is met. 8| MORTGAGE RECEIVED ___ $2,310
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If True, the result

N returns the value converted to a number.
=N(value)

The N function converts values listed in Table 7.5. This function is generally not needed by
Excel and is provided primarily for compatibility with other spreadsheet programs.

VALUE This is the value you want converted.

The values in the following table show the values and the return results based on the VALUE
reference.

Table 7.5 N Conversion Values

The Value Refers to... Returns the Result

A number The number

A date from built-in date formats The serial number of that date
True 1

Anything Else 0
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NA

NA returns the error value associated with #NA.
=NA()
As with the N function, the NA function is generally not needed by Excel and is provided for

compatibility with other spreadsheet programs. You could use the NA function to return #N/A
(no value is available) or you could simply type #N/A into the cell.

TYPE

Use TYPE when the behavior of another function depends on the type of value a particular
cell has.

=TYPE(value)

The TYPE function is primarily used when using functions that can accept several different
types of data. Use type to find out the type of data that is returned by the particular function
or cell. Notice the return result as shown in Table 7.6.

VALUE This is the value you want converted.

The values in the following table show the values and the return results based on the VALUE
reference.

Table 7.6 Return Results of TYPE

If the Value ls... Returns the Result
Number 1

Text 2

Logical Value 4

Formula 8

Error Value 16

Array 64
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Logical Functions

Logical Functions Overview

Logical functions test cells and ranges and return a logical result in the form of
text and numbers. A logical function operates under a logical test. For example,
if you want to apply a simple addition based on whether a cell has a number in it,
you could use an IF function to test the cell then apply the simple addition if the
logical result is true.

The following functions are discussed in this chapter.

AND
FALSE
IF
NOT
OR
TRUE
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AND

AND returns TRUE if all the arguments are true in the formula, and FALSE if any one argument
is false.

=AND(logicalil,logical2,...)

The AND function can operate on text, numbers, or cell references. The AND function alone
serves as a simple logical test function. However, when it is combined with other formulas,
the AND function gives you the ability to combine several tests into one, then apply the results
depending on whether the test result is true or false. Notice the example in Figure 8.1. The
AND function operates on the text applying False if the range appears with a false category.
However, in the range C5:D5, all tests are True, thus applying the True Result. Notice the
second and third examples in Figure 8.1. The AND function is combined with IF to perform a
logical test on multiple combinations. The example in cell F12—=IF (AND(C12>10,C12<30),
"QUALIFY")—states, if the value in C12 is greater than 10 and the value in C12 is less than 30,
apply the text QUALIFY. Conditions/tests/arguments in the AND function must be met for the
person to QUALIFY. If the next test applies the same logic, except the result as false.

This is the value of 1 to 30 conditions you wish to test.
The test results in a logical True or False return.

LOGICAL VALUE 1, 2,

When using text results within formulas, it's important to note that the text must be enclosed with
quote symbols. Also, talk through the formula as expressed in the previous sentence.

The last example applies the same logic, however, it uses cell referencing.

@ Logical True or False € Parameters within the formula

T2, QUALIFT)

Figure 8.1 Fiz__
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Another example of using the AND function with the IF function is in conjunction with time-
lines. If you want to plot names, numbers, symbols, text, or colors over time you can create
dynamic time lines by moving giant charts. Notice the example in Figure 8.2. The formula in
cell GB—=1IF (AND(G$7>=$D8,H$7<$E8) ,$F8, " " )—states, if the date in G7 is greater than or
equal to the start date in cell D8, and the date in cell H7 is less than the stop date in cell E8,
then plot the result in cell F8 for $50. Otherwise, leave the cell blank.

Apply relative referencing with dollar signs to anchor the formula reference. This means, when you
drag the formula to the right, it holds either the row number or the column letter depending on which
one you have the dollar sign in front of.

Figure 8.2 MCER -

? The dynamic Gantt chart formula €@ Start date

=] SIF(AND (557 >=$D8.Hi7 <SEE) §78.")
7] E | F G| H_| ] | | K L
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IF formula when
building dynamic time
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GANTT CHART

START

iedan

Formala Referonce Points

15Feb

$ Plot any of -

1-Feb

1125138

120209

these i

e WD Bine 5% S0% 0% oy S0 s0% 50% 0%

Result Cell —
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FALSE

FALSE returns the value FALSE. There are no arguments associated with this function.

=FALSE ()

The FALSE function can be typed directly into a cell as false and Excel will interpret the text as the
false function. The FALSE and TRUE functions are primarily for compatibility with other spreadsheet
programs (Lotus 1-2-3 in particular). If you know you will be sharing/exporting a workbook to
another spreadsheet program, it would be to your advantage to use the functions to express TRUE
or FALSE so that those other programs interpret them as real true/false expressions. Failure to do
so might yield unexpected results (in those other programs) because a TRUE or FALSE entered
directly into a cell may be interpreted as text rather than as a logical expression.
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IF

IF returns a value if one condition is TRUE, and returns another value if the condition is
FALSE.

=IF(logical_test,value_if_true,value_if_false)

The IF function is one of the most commonly used logical functions in Excel. This function
can be used in conjuction with other formulas, embedded within itself to perform up to seven
logical tests per cell, or used with cell referencing to apply text results. We've already seen
the IF function in action in the AND function example. Notice the example in Figure 8.3. There
are three different logics used in conjuction with IF. The first example applies the logic of
whether a student has passed or failed. The result is applied to cell E4. The formula in E4—
=IF (D4="PASS", "GRADE 7", "GRADE 6")—states, if the text result is in cell D4 = "PASS" then
apply the result GRADE 7 else GRADE 6. The first value applied is the true value, and the
second value applied is the false value based on whether the logical test is met.

LOGICAL_TEST This is a value that can be evaluated in a True or False condition.

VALUE IF TRUE This is the True result if the condition is met. If omitted, assumes

True. The value if True can also be another formula.

This is the False result if the condition is not met. If omitted,
assumes False. The value if False can also be another formula.

VALUE IF FALSE

@ Appliedtextresult € Applied formula result
: =3 2 =[=IF (02560, A JF(D25+60, 6" JF(D45=70, ¢ JF(D25260. 0", F*
F|gure8.3 éal‘B IJ‘ I| (IP 1 E[ | (F | GI:DEI5 H I]]]]I 9 [ K [t [ m J |
The IF formula . IF l
. -+ T —
performs the !Oglcal : "m‘“ _P pns@m :::;'7 =IF{D4="P4S5" *BRADE 7* "GRADE B
test and applies the = TS| g
true result v:_alue fi rst = sty FAL_ | smeree
after the logical test is w IF (Return A Result If There's A Number InfThe Cell)
met and the false value IT PRAOJECT  DATE cosT CUMULATIVE COST
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; NESTED IF (Auiomale Gradas)
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L Embedded IF statement with text result

Notice the second example in Figure 8.3. The formula in cell F16 asks the logical question—
if cell E16 equals zero, then apply zero, else apply the formula E16 + F16. The last example in
Figure 8.3 shows an automated grading formula with an embedded IF statement. The formula
applies the text results of the grades A-F based on the whether the logical test is met. The
formula is structured in a way that there is only one false value and that value is F and only
occurs if all other true values are not met. The formula—=1F (D25>89, "A" , IF (D25>80, "B",
IF(D25>70,"C",IF (D25>60,"D","F"))))—states the following conditions:
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If the value in cell D25 is greater than 89, apply the result of A else
If the value in cell D25 is greater than 80, apply the result of B else
If the value in cell D25 is greater than 70, apply the result of C else
If the value in cell D25 is greater than 60, apply the result of D else
F

The formula embeds an IF function with only the True values being met and the last value
after all other logical tests are applied is F or the False value.

NOT returns the reverse value of its arguments.

=NOT (logical)

NOT returns the opposite of the logical value. If the logical value is False, NOT returns True. If
two cells are equal, NOT returns False. NOT can be used when evaluating two cells in lists of
information. For example, if two cells can never equal each other, NOT will return a False logi-
cal value if the cells match. Notice the example in Figure 8.4. The first condition in cell D4 is
the logical value False and the formula returns True. The second example shows two cells
not equaling each other in cells C8 and D8 and the logical value again returns True. If cell C9
is less than D9 in the third example the logical value is False even when the condition
appears True. The last example could be used if you were planning holidays for workers
within a plant. If one employee always has to be on call, the NOT function would call out a
False logical value to notify that two employees were taking off the same week.

LOGICAL This is the value that can be evaluated with a True or False
condition. If True, NOT returns False, if False, NOT returns True.
@® Opposite return on
@ Opposite return True mathematical tests
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OR
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OR returns FALSE if all arguments are False, and TRUE if one argument is True.
=0R(logicall,logical2,...)

The 0R function can be used as a stand-alone function when looking for one true statement or
can be used in conjuction with other functions to return logical information. The first exam-
ple in Figure 8.5 shows one true test being met in the range D7:F7. The second example
displays no true values in the range D8:F8 and returns the logical value of False. The last
example displays the OR function used in conjunction with the exact function in the form of an
Array. The Array range is D17:D23. If you have a list of ISBN numbers, SKU’s, and so on,
that span 1,000 rows long and you want to know if there is a match with a number, this
formula will tell you if the number exists in the list with a True result. After the formula is
entered, remember to press Ctrl+Shft+Enter to activate the Array.

LOGICAL1, LOGICAL2, ... These are the conditions to be met from 1 to 30 for OR to
test a logical true or false result.

@ TRUE test @ Alltests FALSE

TRUE  =CR(DTFT)
FALEE  =OR(DAFE)

EECEEEENEEE

RANGE

TRUE

TRUE returns the value TRUE. There are no arguments associated with this function.

=TRUE()

The TRUE value can be entered directly into cells and formulas without using the function. The
function was included for compatability with other spreadsheet programs.
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Lookup and Reference Functions

Lookup and Reference Functions Overview

Lookup and reference functions are probably some of the most frequently asked,
“How do I?” questions of all functions. Because so many people use Excel to
manage data stored in lists in some form or fashion, at times you'll need to look
up information associated with an item. For example, what if you have several
product names in a database and want to look up the associated ISBN number
for the product? You could do this several ways using Excel’s lookup functions.
You could, for example, use the VLOOKUP function or combine the INDEX and
MATCH functions to pinpoint the ISBN number.

The following functions will be discussed in this chapter.

ADDRESS

AREAS

CHOOSE

COLUMN

HLOOKUP

HYPERLINK

INDEX (Array Form)
INDEX (Reference Form)
INDIRECT

LOOKUP (Array Form)
LooKUP (Vector Form)
MATCH

OFFSET

ROW

ROWS

TRANSPOSE

VLOOKUP
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ADDRESS

Given specified row and column numbers, ADDRESS creates a cell address as text.
=ADDRESS (row_num,column_num,abs_num,A1,sheet_text)
The ADDRESS function returns the address of the cell in relative and in absolute form. This

function is mostly used in combination with other functions to produce an address where the
row or column (or both) are not known or may change. For example:

=ADDRESS (MATCH (MAX (D2:D100) ,D2:D100,0) ,4)
ROW_NUM is the row number to use in the cell reference.
COLUMN_NUM is the column number to use in the cell reference.

ABS_NUM specifies the reference type to return.

Abs_Num Return Type

1 or omitted Absolute

2 Absolute: Relative Column

3 Relative Row: Absolute Column
4 Relative

=ADDRESS(2,2) returns the result =SB$2 Absolute Reference.

=ADDRESS (2,2,2) returns the result =BS$2 Absolute Row, Relative Column.
=ADDRESS(2,2,3) returns the result =SB2 Absolute Column, Relative Row.
=ADDRESS(2,2,4) returns the result =B2 Relative Column, Relative Row.

AREAS

Based on a reference, AREAS returns the number of areas.
=AREAS (reference)

The AREAS function returns the number of areas in a reference. For example, the formula
=Areas (B3:B10) results in 1, because there is just one range selected. The formula
=Areas ((B3:B10,C3:C10)) would result in two because there are two ranges referenced.
When inheriting a workbook with range names, you can audit the range names with the
AREAS function to specify the number of references the named range is referencing. For
example, if you have a range name called Costs that referred to 1998 costs in A3:A100 and
1999 costs in B3:B100, =AREAS (Costs) would equal 2.

REFERENCE This is the reference to a cell or range of cells the formula refers
to. It can also refer to multiple areas.
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CHOOSE

Based on a list of arguments, CHOOSE returns the index number from the list.

=CHOOSE (index_num,valuel,value2,...)

The CHOOSE function can be used as a standalone function or in conjunction with other func-
tions. The CHOOSE function can also be automated with form controls where the index number is
the cell link and value 1, value 2 are automatic results from the form controls cell link. Because
of the number of examples in Figure 9.1, the examples are numbered down the left side. The
CHOOSE premise is quite simple, the index number indexes the value within the formula, the
value can be text, cells, and ranges. The index number can also be a cell reference.

INDEX_NUM Specifies which value argument is selected and must be a
number between 1 and 29.
VALUE 1, VALUE 2,... The values are arguments from 1 to 29. These numbers can be

cell references, formulas, functions text, and defined names.
Consider the following examples using the CHOOSE function:

1. =CHOOSE(1,1,2,3,4,5,6,7,8,9) results in 1 because the index number calls for the
first choice in the value list (1-9).

2. =CHOOSE(9,1,2,3,4,5,6,7,8,9) results in 9 because the index number calls out for 9
index spaces to the right.

3. =SUM(CHOOSE (1,D20:D33,E20:E33)) results in the sum of D20:D33 because the index
number calls out for the sum of the first range over.

4. =COUNT (CHOOSE (1,D20:D36,E20:E36)) results in the count of record in the range
D20:D36 because the index number calls out for the count of the first range over.

5. =SUM(E$20:CHOOSE (1,E$22,E$26,E$30) ) results in the sum of the range E20:E22.
6. =SUM(E$20:CHOOSE (2,E$22,E$26,E$30) ) results in the sum of the range E20:E26.

7. =SUM(E$20:CHOOSE (3,E$22,E$26,E$30)) results in the sum of the range E20:E30.

A more powerful way to use the CHOOSE function is to automate its index number with a cell
reference. For example, use the CHOOSE function with the Option button from the Form Control
toolbar. Notice that in the example in Figure 9.2, the CHOOSE formula references the cell link cell
D7, which prompts an automated response for the indexing result. In this example, Approve
equals 1 and would produce the text result of APPROVE. If Decline equals 2, it would produce a
text result of DECLINE. Where Send To Mgr. equals 3, the text result would be SEND TO MGR. To
learn more about formulas and form controls, see Chapter 2, “Managing Your Business with
Functions.” A simple nested IF statement returns a result based on the CHOOSE result; and a final
IF statement returns a result based on the previous nested IF result. This simple example of
using one formula response generated from another formula’s result demonstrates how forms
are created using form controls.
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COLUMN

Based on a given reference, COLUMN returns the column number.

=COLUMN (reference)

The coLUMN function returns the column number of a reference. For example, Column A = 1,
so cell A5 would equal 1.

REFERENCE This is the cell or range of cell for which you want the column number.
=COLUMN (A5) results in 1.

=COLUMN (B5) results in 2, and so on.
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COLUMNS

Based on an array or reference, COLUMNS returns the number of columns.

=COLUMNS (array)

Similar to the COLUMN function, however, it returns the number of columns in an array or
reference. If you have several columns and you want a quick reference as to how many
columns are being used, you can use the COLUMNS function. For example:

ARRAY This is the array formula or reference to a range of cells that will return
the number of columns within the array.

=COLUMNS (B5) results in 1.

=COLUMNS (B5:D5) results in 3, and so on. It simply adds up the number of
columns referenced.

HLOOKUP

HLOOKUP searches for a specified value in an array or a table’s top row.

=HLOOKUP (lookup_value,table_array,row_index_number,range_lookup)

The HLOOKUP function searches for a column heading that is defined in the table array and
then it returns a number associated with the row index.

You can use text reference for the lookup value as shown in the first example in Figure 9.3. Using
text for the lookup value produces the following formula and result: =HLOOKUP ("Q2",D5:G9, 2)
results in $65,087. The quarter specifies the column heading, the table array includes the entire
data table and the headings, and 2 is the number of rows indexed down. The range lookup argu-
ment is not necessary in this example.

The second example is a more efficient way to use the HLOOKUP function. The reason for this is
that the formula acts upon the values input in the cells to the left. With cell referencing your
formula becomes a live working model. Now you can apply different region numbers for index
values as well as column headings, and the function will return the index and column heading
result.

If you look at the second example in Figure 9.3, you'll see that =HLOOKUP (B8,D5:G9,C18) results
in $33,929. The quarter reference for the lookup value is Q3, the table array includes the column
heading, and the index value is referenced to the number of rows down the left side.

LOOKUP_VALUE This is the value to be looked up in the first row of the table. This
can be values, references, and text strings.

TABLE_ARRAY The table or range in which you are looking up information. You can
also use references to names or range names for the table array.
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@ Lookup value
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HYPERLINK creates a shortcut to jump to a document stored on a network server.

=HYPERLINK(link_location,friendly name)

The HYPERLINK function can be used for several applications. For example, if you have a work-
book that contains 50 or 60 worksheets, you might want to create a main page and call out all
the pages on one page with hyperlinks to their respective pages. Take a look at the workbooks
on the CD accompanying this book for examples. They are all set up with a main page and
hyperlinks to the respective pages. You can create a hyperlink to specific cells or ranges on a
specific sheet in the current workbook, to another external file, or even to a Web address.
There are a couple of ways to do this. One is from the Insert menu, choose Hyperlink. The
second way is with the HYPERLINK formula. Notice the formula shown in Figure 9.4. For exam-
ple, =HYPERLINK (CHOOSE !B2) results in a jump to the CHOOSE page. Another way to use the
HYPERLINK function is with a Web address or another office document.

LINK_LOCATION This is the file location or path to the document that will be
displayed as text. This can be UNC (the path on a server called
the universal naming convention) or URL (the path on a intranet
site or the Internet called the Uniform Resource Locator).

FRIENDLY_NAME This is the text or numeric value that is displayed in a cell, previously
called cell contents. The Friendly_Name is displayed in blue and is
underlined. If it is omitted, the cell displays the Link_Location as
the jump text.
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The HYPERLINK
function can be used
to create main pages
in your workbooks
that enable you to
navigate through
large workbooks—
similar to a portal
site on the Web.
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T Page reference (text location of link)
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© Hyperlink

INDEX (Array Form)

Based on a table or array, INDEX (Array Form) returns the value of an element selected by
the row number and column letter indexes.

=INDEX(array,row_num,column_num)

The INDEX function in the form of an array allows you to expand the flexibility of the array
function by specifying a row number and column number over several rows and columns, as
you should notice in the examples in Figure 9.5.

ARRAY This is the range of cells or the array constant in the formula.

ROW_NUM Specifies the row within the array in which to return the value from.
The first example:

=INDEX(C10:E20,2,3) results in $4,021 because it is the second row and the third column
over in the table array.

The second example:

=INDEX(C10:E20,5,1) results in 5 because it is the fifth row down in the first column of
the range or table array.
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Figure 9.5

The INDEX function in
the form of an array
creates database func-
tion flexibility by allow-
ing you to specify a
range of columns and
rows and looking up an
intersecting point.

INDEX | 5 =INDESCIOE20,5,1)

RECORD

NUMEER
1

TITLE
Shradder Plus

@ Range
® Row
€& Column
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A B C e =

2
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INDEX (Reference Form)

Based on the intersection of a particular row and column, INDEX (Reference Form) returns
the reference of the cell.

=INDEX(reference,row_num,column_num,area_num)

The INDEX function in the form of a reference is one of the more useful lookup functions in
that it can be used with other functions or form controls, as a cell reference, or with text
reference. To illustrate, Figure 9.6 shows three examples using the index function on a list.
The first example: =INDEX (D7:D17,6) results in 6, because it is the sixth row down on the
single-column range.

The second example is used with the MATCH function to match text from another column
shown as: =INDEX (E6:F17,MATCH(E21,E6:F17,) ,MATCH("PRODUCT" ,E6:F6,)).

The result is the product name, where E6 through F17 specifies the range of the ISBN
number and the product names, the first nested match function specifies the ISBN input
number cell reference. The MATCH range includes the same range as the index, and the
second nested MATCH function calls out the column title heading in quotes and specifies

the column heading range. Notice the last example, it takes into account a form control.

The form control cell reference link is in cell D27, and indexes down to the fifth record and
returns the index range of the fifth record in the range from G7:G17. When formatting the
form control, use the F7:F17 product range. To learn more about form controls and functions
see Chapter 2, “Managing Your Business with Functions.”
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REFERENCE The reference to cell ranges. You can use one or more.

ROW_NUM The number of the row within the reference for which to return the
reference.

COLUMN_NUM The number of the column within the reference from which to return

the reference.

AREA_NUM This is the range within the reference for which to return a result
from a specified range. For example, 1 may refer to the first range
and 2 would refer to the second, and so on.

@ Index
Figu re 9.6 04 = =| =INDEX(D?:017 )
. | A B el [1] E | E =] H ] d K =
The INDEX function = = =]
in the reference form 3 )
% [ 1 -mcexoronie
returns the reference or » RECORD _
. : 5 NUMBER  ISBN FRODUCT TOTAL DOLLARS
value of two intersecting 55 5 e [Shrocis Fus s 118775
. |8 | F] TAO7 Ani Yirus Scan 3 412061
pOlntS. o | 3 7103 Compu Check $ 169,844 04
(10| 4 7110 Vistar Schedler 5 450,930 5
11 5 T Remcte Systems 3 1056 7
12 | [ T2 Cloze Gap 3 7B,ES5.19
13 | T 713 Al Trasher 5 652013
(14| ] Tia | Treiin H 79035
15 9 ma Hard Drive Anafyzer $ 1735941
[ 16 | 10 T8 Clesn Sweeper 3 72339
17 | 1 721 Lost Chesk ] 1312375
18
18 2
m 1SEN FRODUCT  TOTAL DOLLARS
2 ENTER ISBM>3> | 7113 [~ andiTrasher 36520
= I-_I‘DEX:EE F17, MATCH{E21 EBCET17 ), MATCH["PRODUCT" EEFE,))
é Index match 25| cumges

26 TITLE TOTAL DOLLARS
rd Cell Link>>> 5 Remate Systems ‘rI ] BAE5.78  «-MOENGEGIT.0RT|
a0

Sheetll £ A £ A AR h

L=<l | bllﬂ

Index with form control

Because the INDEX and MATCH functions are so critical and useful, Figure 9.7 shows the impor-
tance of these functions. As you see in the figure, the INDEX function is combined with the
nested MATCH function performed over another list. Based on a lookup value such as an ISBN
number or any number that identifies a product in a list over a range, you can look up
numbers or text. Notice how the ISBN identifier returns the text value of the product title
highlighted in the list. Take a look at what this formula might look like:

=Index(D10:E25,Match(D8,D10:D25,) ,Match(Title,D10:E10,))

Where D10:E25 is the table range.
Where D8,D10:D25 references the first match of 7407 in the ISBN range.

Where Title,D10:E10 references the word title from the range of title range.

The formula returns the text result of the title.
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(1]

INDEX range

©® MATCH cell reference
© MATCH index range

© MATCH title

©® MATCH
title range
Figure 9.7 E8 - =] SINDEX(D0:E25, MATCH I(LIU,LI]Lll:LHU,],.\r!A'I' CHCTITLE " o010 ) ]
The INDEX function with Al e £ £ | Bl I
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the MATCH function can
include the return of a
value or of text.
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[seect ehone ele 551 =INDEX(D10:E2S, MATCH(DE D1 0:D25 ), MATCH{TITLE' D10
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1998 DOLLARS

s

Based on a text string, INDIRECT returns the reference.

=INDIRECT (ref_text,Al)

The INDIRECT function points to one cell containing a reference to another cell. For example,
you should notice in Figure 9.8 that cell D11 contains an INDIRECT function that uses a text
reference in cell D8 that points to cell E8, so the result is the value found in E8, 5000. On the
other hand, if the Ref_Text argument points to a cell containing a range name, the same
result occurs. For example, if D15 contains text that refers to the range name for cell E15,
then the indirect result is still E15 or the value of 5000.

REF_TEXT

name defined as a cell refence.

Al

the cell.

The reference to a cell that contains an A1 style of reference. This is a

The logical value that explains which kind of reference is displayed in
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Figure 9.8 011 =] =| =INDIRECT(DB)

. BB T ] . =
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returns the value from .| INDIRECT J
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reference pointing to 6|

another reference. 6 | Pointed To As A Cell Ref. “ 5000
g
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6 Defined as a
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LOOKUP (Array Form)

LOOKUP (Array Form) looks in the first row or column of an array, and returns the specified
value from the same position in the last row or column of the array.

=LOOKUP (lookup_value,array)

The Lookup function Array Form differs from the Vector Form in that the Vector Form looks
up the value in the first row or column, and the Array Form allows you to specify the location
of the lookup value. Notice that in Figure 9.9, the LOOKUP value is outside the array in the
formula and can be referenced as text shown in the first example, or as a cell reference as
shown in the second, third, and fourth examples.

LOOKUP_VALUE This is the value LOOKUP searches for in the first vector.
LOOKUP_VECTOR The range that contains only one row or column.

@ LOOKUP value as text

Figure 9.9 T =[ =LO0OKUP[BTT A" "B "C' 09 08.07)
. A B c D I= F| G H | J K =
The LOOKUP function = ' = L S
as an array can be 2
used as a text refer- B L
ence or cell reference. ; OOKUP (ARRAY)
6 |
7] H =LOOKUPCE" ("4 "B""C"1 2.3))
8
B
10|
|11 [ Ex 1 =LoOKUPE!11 A" B C 03 DEDTY
(12| | B8 | B0% =LOOKUP(E12 ["A" "B" 'C" 09,0 B0.7Y
|13 ] 0% =LOOKUP(EIS "4 "B* "C"0.9 0B 0.7}
14
15
é LOOKUP value as |17
cell reference f
1
E
21
(£ » | INDEY

Array ranges
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LOOKUP (Vector Form)

Based on a range of one row or one column, LOOKUP (Vector Form) returns the value from the
same position in a second row or column.
=LOOKUP (lookup_value,lookup_vector,result_vector)

The LookuP function Vector Form looks for the value in the first vector and returns the result
from the second vector. More simply put, it looks up the value from the first range and
returns the result of the cell in the same position in the second range as shown in Figure

9.10. Notice in the timeline

example, the LOOKUP function searches for the greatest value in

the range. Use this form when the value you want to look up is in the first row or column.

LOOKUP_VALUE
LOOKUP_VECTOR
RESULT_VECTOR

This is the value LOOKUP searches for in the first vector.
The range that contains only one row or column.

The range that contains only one row or column and must be the
same as the Lookup_Vector.

@ Looks up the greatest value in the range

Figure 9.10 D __ = |

| =LOOKURR C1Z:C17,013017)
[1]

£

[ C

[TE TTF G [TH [ 1T ] 9] K L™ N 0 |

The LOOKUP function
looks up values in one

1
[ 2 |
[ 3
« Lookup
VeCtor (range) and 1] I:XF\MI'LI:‘|
returns the result of 5| cometerion Mo
another vector (range). umn] [Proiecrz
Lo
B

b oot e |2 s 5 = [ 5 =
I\

MATCH

=LOOKUPT1ES:NEESNS)

Looks up a value in a range and returns the
corresponding result of another range

MATCH returns the relative position of an item in an array that matches a specified value in a
specified order, or the position of an item.

=MATCH (lookup_value, lookup_array,match_type)

Use the MATCH function instead of the LOOKUP function when you specifically want to retrieve
the position of the item and not its value. The position of the item means if there are five
digits—1, 2, 3, 4, 5—the position of the number 3 is three because it’s the third item in the list.
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LOOKUP_VALUE The value used to find the specific value you want in the table.
LOOKUP_ARRAY The contiguous range of cells containing lookup values.

MATCH_TYPE Specifies whether to find an exact match (0), to find the largest
value that is less than or equal to the lookup value (1), or to find the
smallest value that is greater than or equal to the lookup value (-1).

Notice the example in Figure 9.11, the two formulas:

=MATCH(5,C7:C17,0) where 5 is lookup value, and C7:C17 is the lookup array or range,
and the MATCH type is zero. The MATCH type is simply a mechanism Excel uses to provide
a type return in a formula. With the MATCH type zero, the return results in the record
position.

=MATCH(5,C7:C17,1) where 5 is the lookup value, and C7:C17 is the lookup array or
range, and the MATCH type is 1, the return result is order of the number.

Figure 9.11 En | =|[=MATCH C7-C17 )
: A B C o E F G H =y
The MATCH function T ! ! ' ! ! [
can include the return 12
of a value or of text. '
4 MATCH (Match The Position OF an tam)
5 |
| POSITION  NUMBER PRODUCT SALES
il 1 1 Shredder Plus H 10,50
| 8 | 2 b Andi Virus Scan 3 2456
0] 3 3 Cormpu Check $ 3465
0] 4 4 Vistar Echeduler  § 2300
1] 5 4 Remote Syatems  § 2400
2] ] B Clase Gap $ 24.00
=N 7 5 Acli Trasher H 25.00
|14] ] & TheWnip $ 3200
15| g ] Hard Drwve Anahzer | § 4200
16| 10 10 Clazn Swesper $ 3400
17| 1 11 LastCheck H 3200
i8] |
19
[ th Record>>»>[_ 7| {=MATCHES.CT.C17 1)}
-
(4] 41> (W]} MATCH {OFFSET / OFFSET (2) // LOGKLP J TRANSPOSE J LOGKUP (2) J WOOKUP { Shests / shbes J fhests [ shestz [« | »[[]

€® MATCH type

® MATCH range

@ Lookup value

OFFSET

OFFSET returns a reference to a range that is a specific number of rows and columns from a
cell or range of cells.

=0FFSET (reference,rows,columns,height,width)

The oFFSET function offsets a current location or position with another. For example, if you were
giving a presentation and wanted the presentation to be interactive, you could use the OFFSET
function to return different locations for a chart reference as shown in Figure 9.12. The first
example in the figure shows the OFFSET function being used to look up or offset the Year 1 unit
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sales for Asia to Year 2. The formula: =OFFSET (C5,0,2) where C5 is the current location, or
ground zero. The number of rows down is 0, and 2 is the number of columns over. The height of
the return is the first row and the first column from the new position. If the row reference was 2,
the return would have been 9,878. However, the result returns the value in cell E5 of 8,696.

It’s important for you to note that the examples don’t need the last two arguments (height and
width). They are assumed to be 1 and 1 if they are omitted. When used within another function,
the last two arguments help create a new range height and width starting at the new offset posi-
tion. Using height and width numbers other than 1 in a cell containing just an offset formula will
result in an error. If OFFSET is used inside of another function that is expecting to see a reference,
then OFFSET returns the address and not the value.

The range or cell of adjacent cells on which you want to base the offset.

REFERENCE
ROWS The number of rows up or down you want the base to refer or offset to.
COLUMNS The number of columns left or right you want the base to refer or offset
to. For example, using three would mean the upper-left cell is three
columns to the right of the reference.
HEIGHT (Optional) The height in the number of rows that you want the reference
to return. This must be a positive number.
WIDTH (Optional) The width in the number of columns that you want the reference
to return. This must be a positive number.
@ Reference
Figure 9.12 E13 =] = =OFFSET(C5,02) i
The OFFSET function sl B S | | S 2 O I O =
returns a location offset - 0
from the current loca- 2] FFSET
: 3 YEAR YEAR 2
tion on the worksheet. B [ REGION | |SALES | REGION | SALES
| 56 | ASlA 11.984 ASIA 8,556+
| B | EURCFE 16,004 EURCFE 9,878
7| ALSTRIA 16.830 ALSTRIA, 10,750
B BERMANY 2719 GERMANY 11.431
) us 42154 us 41,877
|10
11 OFFSET
12 [ sALEs |
13| Asia]  8esEll=OFFSET(CE0.2)
| 14| EURCFE 9,878
| 15| AUSTRIA 10,750
16/ GERMANY 1149 g
17| Us a.877
18

[ERE] >_>|R MATCH )urFFSEr,( OFFSET (2) Zuxm.lp Z'rmsmse A Loons iz vaoili),(slmm A 5he

Sheets [ sheet? |4

I'IIﬂ

Columns
Rows

Return
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As you can see in Figure 9.13, you can use the OFFSET function in conjunction with other func-
tions. In this particular example, the OFFSET function is used with the IF function to trigger a
response based on a cell reference. The cell reference in C13 results in an offset of Year 2, and
if the logical value of the cell reference of Year 2 is not Year 2 it defaults to the Year 1 cell of C5
as shown in Figure 9.14. See also, Chapter 2, “Managing Your Business with Functions.”

Figure 9.13

The OFFSET function in
conjunction with the IF
function can be used
to create a table that
corresponds with the
logical result in cell
C14.The chart is based
on the offset table.

Cell references

AUSTRIA

é Logical result

Figure 9.14

With the OFFSET
function, if the logical
result is not met,

the result defaults

to Year 1.

EREep =R R JoRE =R

Row
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1 =
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I YEAR 1 YEARZ
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| 5 | =D ) =0 = o IRy S
6 EuRDFE 32003 ELROFE 327] T
o | AUSTFIA 33660 AUSTRIA 0,74 40 =
] GERMARIY 5439 DEFIMANY 1143
B us 42,154 us 1127] 35 | ¥EAR ONE .
10| g gp | FEmACECS.--TT J
11 = i /

sl \
Cell Rebsas ﬁ 20 5 o
=15 *
YEAR TWO
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El4 j -| =IF[§CH14="YEAR 2" OFFSET(C50,2),C5)
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1 1=
2| OFFseT

3 YEAR 1 YEAR 2

SALES IN (000)
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ROW

Based on a reference, ROW returns the row number.

=ROW(reference)

The row function returns the row of the cell of the reference. If the reference is ommitted, the
ROW function assumes the row in which the function is entered. For example, =Row (C4) would
result in 4. If the refernce is omitted, such as =Row(), then the result is the row of the cell the
formula is entered into.

REFERENCE This is the range or cell you want the row number to refer to.

ROWS

Based on a reference or array, ROWS returns the number of rows.

=ROWS (array)

The Rows function returns the number of rows in the form of an array. For example, the
formula {=ROWS (C20:C25) } generates the number of rows in the array reference, which is 6.
The same formula not entered as an array produces the same result of 6.

TRANSPOSE

TRANSPOSE returns a horizontal range of cells as vertical or vice versa.
=TRANSPOSE (array)

The TRANSPOSE function operates similar to the TRANSPOSE in the Paste Special command. The
trick to making this function work better is by selecting your destination range first before
typing the TRANSPOSE function. Use Ctrl+Shft+Enter instead of Enter to fill the entire high-
lighted range with the new transposed data. Notice how Figure 9.15 shows building the
TRANSPOSE function in progress and Figure 9.16 shows the final result. This function must be
entered in the form of an array for the function to work. Select Ctrl+Shft+Enter to activate the
array. Should your initial range not contain the same number of columns and rows, you will
need to select the destination range in the opposite configuration. For example, if the initial
range is B5:E7 (3 rows by 4 columns), you will need to select B9:D12 (4 rows by 3 columns)
as a destination range.

ARRAY This is the range of cells you want to transpose on the worksheet. This
starts with the first row of the range and then transposes starting with the
first column of the new array.



Figure 9.15

Be sure to select the
region of the destination
of the transposed table.
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The result of the
TRANSPOSE function
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instead of Enter to enter
the formula as an array
and fill the entire high-
lighted range with the
new transposed data.

EEERE DEESEE R R

4]

T Ctrl+Shift+Enter to activate array.

6 The result of
the transposed
table.

VLOOKUP

=

C13 =] =|[=TRANSPOSE(CE G10)) ]

Al B C | ] [ E T F G| H | TS
5 l=
|2 |
| 3|
+ TrANsSPOSE
|5 |
| & | Apr
7 ASlA; 520,100 #5067 | 535464 | §B4530
8 | EUROPE! 535 E37 §79728 | 531529 | SEBTIS
| 9 | usi 57 312 $49156 | §11,785 | 433272
10| CHINA] 520,713 150230 | $62533 | §E5A9S
il
12 |
13| | E=E | =T EUROPE [i= CHINA,
14 Feb §20,100 W|EET s A2 20713
15 War 565,067 §79728 B49,055  §50.2T0
| 16 | Apr 535 454 $39920  §17E5 462533
|17 | Whay 534 659 #8715 §33272  §E5ESS
18
|19
|20 |

I'1I>_>|L(Mnrcn JOFFSET J OFFSET [2) / LOOKLUP ), TRANSPOSE / LOOKLP (2] JULOOKE J Shestd J Sheets [ Sheets J sheet [4]

| 'II;

VLOOKUP looks for a value in the leftmost column of a table and returns a value from the
column number that you specify.

=VLOOKUP (lookup_value,table_array,column_index_num,range_lookup)

The vLOOKUP is one of those functions that has multiple purposes, and is useful in just about every
walk of business life. If you have employee time sheets on a weekly or daily basis, this is a good
formula to use when looking up the rate for the employee and matching it to the name of the
employee in the list. Notice the example in Figure 9.17: =VLOOKUP (F6,$C$6: $D$8,2, false)
produces the rate of the employee from the rate table. In this example, F6 is the lookup value of
the employee’s name, C6:D8 is the rate table referenced, and 2 is the column index number from
the rate table in which you want a value return. The range lookup is what Excel uses as a result.



190 I Chapter 9 Lookup and Reference Functions

© Rate table
Figure 9.17 & =] =] =/LOOKUP(FE, 1016508 ,2 1)
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(CHAPTER

Math and Trigonometry Functions

Math and Trigonometry Functions Overview

Math and Trigonometry functions in Excel can be used to perform calculations
as standalone functions or combined together to create complex formulas.
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ABS

The ABS function returns the absolute value of a number—the number without its sign.
=ABS (number)

The ABs function always returns a positive number. The NUMBER argument can be a value, a
single-cell range, such as ABS (A1), or a multiple-cell range, which returns an array of values.
An example of using ABS in a multiple-cell range is shown below.

This is the function you would use for looking at the absolute differences of a set of data from
a given value. As you see in Figure 10.1, ABS can be used to find the value from a data range
that is closest to the average of that data. This formula creates an array of absolute differ-
ences, as calculated by the ABS function, between the data and the average of the data. This is
matched to the minimum difference, and the INDEX function returns the desired value based
on that match. The formula as shown in the figure is an array formula. To enter an array for-
mula, hold down Ctrl+Shift+Enter. Also notice less complex uses of the ABS function that
return the absolute value of a real number.

NUMBER Is the real number you want to convert to an absolute.
Figure 10.1 E13 = =[[=INDEX(BT:B 16 MATCH{MINARS(ET B15-AVERAGEET 216)]).
A | B [ ADSE7E1E-AVERAZE(E? - B1E) 00}

The ABS function can
be used to create
arrays of absolute dif-
ferences to be used in
complex formulas.
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568231
6.030159
7.35625) Ayerage
e
3352247
5508648 Closesl Valus 1o Avarage

4542671

2541228
9510693 {=INDEX(BT:B16 MATCHMINGABS(ET: B15-AVERAGE(D7 - B16]) ABS(ET:B16-AVERAGE(ET:B16)) 0))}
6.534505

78 78 =ABS(E)

8 027 =SORT(ABS(E21)) L]
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ACOS

The Ac0s function returns the arccosine of a number, in radians in the range 0 (zero) to pi.
The arccosine is the angle of which the cosine is number.

=ACOS (number)

The number is the cosine of the angle you want and it is restricted to the range of -1 to 1. As
with all normal trigonometric functions in Excel, you can convert the result from radians to
degrees by multiplying it by 180/PI().



Notice the example of the Acos function shown in Figure 10.2.

NUMBER

Figure 10.2
The ACOS function
returns an angle of
which cosine is the
given number.

ACOSH
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This is the cosine of the angle you want. It must be from -1 to 1.
To convert the result from radians to degrees multiply the number

by 180/PI0).

cio
A

=] =] =ACOS([20 3*2-18.2'2-24°2)/-2* 18 2724) 18071
B [ ¢ G

[ [T E e

H

|E @ m|-4|m|u| = |LAJ|M -

]

o

=

EEEE]

)

Acos

LAy OF COSINES

Example 2: f a=18.2, h=20.3, c=24 find angle B,
Use: cos B= bt - a® - o*/-2ac

Answer

=ACOS(T 210, 2020422 8. 2241 BR1)

ACOSH returns the inverse hyperbolic cosine of a NUMBER. The number must be greater than or
equal to one.

=ACOSH (number)

An inverse hyperbolic cosine is the value in which the hyperbolic cosine is the number. For
example, ACOSH (COSH (number) ) equals the number.

NUMBER The real number greater than or equal to one.

ASIN

The ASIN function returns the arcsine of a number. The arcsine is the angle of which sine is
number. The returned angle is given in radians in the range —pi/2 to pi/2.

=ASIN(number)
The number is the sine of the angle you want and it is bounded by the range of -1 to 1.

As with all normal trigonometric functions in Excel, you can convert the result from radians
to degrees by multiplying it by 180/PI().

Notice the example of the ASIN function shown in Figure 10.3. The destination of the plane fly-
ing at 450 miles per hour is at 16 degrees south of west. If the wind velocity is 30 miles per
hour from the east, what course should the pilot set?

NUMBER The sine of the desired angle. It must be from -1 to 1.
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Figure 10.3 17 7] =[ =16 +ASNEI SINRADIANS[16)/450) 180/P1)
. AT B [ ¢ D E e R T R
The ASIN function i 7
returns an angle n =
which sine is the given 3 Asin
4
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ASINH

The ASINH function returns the inverse hyperbolic sine of a number. The inverse hyperbolic
sine is the value in which the hyperbolic sine is number, so ASINH(SINH (number)) equals that
number.

=ASINH (number)
NUMBER The NUMBER argument can be any real number.
Notice the example in Figure 10.4 where ASINH(5) equals 2.3124.

Figure 10.4 C7 Tl =[=ASINHE
X A [ B | C_ | o [ E [ F G H 1 J K =

The ASINH function 2 =
returns an angle in =
which sine is the given 4 AsinH
number. g

7 23z -#sivie)

8

il
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|
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13|

| 14 |

115

168
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18]

19

| 20|

B _|

ir.r] -

4 4
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ATAN

The ATAN function returns the arctangent of a number. The arctangent is the angle in which
tangent is number. The returned angle is given in radians in the range —pi/2 to pi/2.

=ATAN (number)
The NUMBER argument is the tangent of the angle you want.

As with all normal trigonometric functions in Excel, you can convert the result from radians
to degrees by multiplying it by 180/PI().

Notice the example in Figure 10.5 where ATAN(0.5) equals 0.4636.

NUMBER Where the number is the desired tangent angle.
Figure 10.5 7 I =[=ATANDS)
i A [ B [ € [T o [ E | F I 6 [ H [ v [ J [T kK [ 1o

The ATAN function gen- 2 =
erates the arctangent
of a number. 4 ATan
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ATAN2

The ATAN2 function returns the four-quadrant arctangent of the specified x- and y-coordinates.
The arctangent is the angle from the x-axis to a line containing the origin (0, 0) and a point
with coordinates (x, y). The angle is given in radians between —pi and pi, excluding —pi.

=ATAN2 (X, Y)

The argument x is the x-coordinate of the point and the argument y is the y-coordinate of the
point. Notice the example in Figure 10.6.

X_NUM This is the x-coordinate of the point.
Y_NUM This is the y-coordinate of the point.
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Figure 10.6 00 =] =] =ATANZ(D7 DEf 120y
X A B [ [T o [T E [T F [ &6 [ H [T [ ¢ [ E [ =
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ATANH

The ATANH function returns the inverse hyperbolic tangent of a number. Number must be
between -1 and 1 (excluding -1 and 1). The inverse hyperbolic tangent is the value in which
the hyperbolic tangent is number, so ATANH(TANH (number) ) equals number.

=ATANH (number)

Notice the example in Figure 10.7 where the number equals .1 and the inverse hyperbolic of
the number from the ATANH function equals 0.1003.

NUMBER Any real number between -1 and 1.
Figure 10.7 D0 Il =[=ATANHO?)
) A B [ e [0 JE [ F [6 [T H T [ ko
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CEILING

The CEILING function returns a number rounded up, away from zero, to the nearest multiple
of significance.

=CEILING (number,significance)

The NUMBER argument is the value you want to round, and the significance argument is the
multiple to which you want to round. For NUMBER arguments that are negative, use a negative
significance argument. Otherwise, CEILING returns an error value. If a nonnumeric entry is
made for either argument, CEILING returns an error value.

An interesting use for the CEILING function is in the adjustment of time periods. The follow-
ing formula uses the NOW function as the number argument and a fraction as the signifi-
cance argument as shown in Figure 10.8. =CEILING(NOW (),1/96) is the formula that returns
the date serial number corresponding to the time, rounded up to the next 15-minute period.
So, if the current time is 9:02 (and the cell containing this formula has a time number for-
mat), this formula returns 9:15.

NUMBER The number you want to round.
SIGNIFICANCE The multiple in which you want to round.
Figure 10.8 [ =] = =CEILING [NOW(),1/95)
i A B [T0e T o [TE [TFE [T6 [TH [T [T [T KE [ =
The CEILING function 2 5
with the NOW function =
can be used to return | 4] CeLine
. . =
15-minute increments 6 | BB ~ceins0iowo,156)
when formatted to a %
time. E3
10 |
11
12
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| 14 |
115
168
17
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COMBIN

The comBIN function returns the number of combinations for a given number of items. Use
COMBIN to determine the total possible number of groups for a given number of items.

=COMBIN (number,items)

The number argument is the number of items.
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The 1TEMS argument is the number of items in each combination and it must be between zero
and the value of the number argument for the function to work correctly. Although non-
integer values can be used in the COMBIN function, they have no mathematical significance,
and they are automatically rounded to integers.

Combinations are similar to permutations in that groupings of objects are made from a larger
set of objects. However, with permutations, the internal order is significant, while it is not
with combinations.

Notice the example in Figure 10.9. An example of the similar PERMUT function (see Chapter
11, “Statistical Functions”) is also shown. In the example, there are 8 linemen, 6 receivers,

4 running backs, and 2 quarterbacks on a given football team. How many different ways can
a team of 11 offensive players be chosen if 5 linemen, 3 receivers, 4 running backs, and

1 quarterback are used? The answer: 13,440.

NUMBER The number of items.

ITEMS The number of items in each combination.

L _Pz,n _ }g!
[;J_ kL klln-k)

Figure 10.9 BT 7] =[ =COMBINB 5 COMEINS,3) COMEING,2) COMEINZ,1)
A [ B [ © [ o [ E [ F [ & [ H [ 1 [ & [ w [ L~
Use the COMBIN func- 2 =
. 3
tion to return the num- B
ber of combinations 4 Comein
i |5
that can be used with | B | Exzample of using the COMEIN function
different sets of data. %
ER There arz B linemen, B recaivers, 4 running
| 10 | backs and 2 guarterbacks on a football
|11 | team. How many diferent waye can a
12 team of 11 offensive players be chosen if
13| 5 linemen, 3 rzceivers, 4 running backs
| 14 | and 1 quarterback ars used?
15
16 | Answer
17
| 18 | =COMBINE 8 COMBING 3) COMBING 27 COMBINE, 1)
19
20|
21 |
;Iqub_}ll\nas BENH JSIN £ ATAN / ATAN(Z) J ATAN (3] f CELING JEXP JFACT JFLOCR { AES AVE ) COMBIN { PERMUT #71 {cos £ |+4] »||'"

The cos function returns the cosine of the given angle.

=COS (number)
The NUMBER argument is the angle in radians for which you want the cosine.

As with all normal trigonometric functions in Excel, you can convert the result from radians
to degrees by multiplying it by 180/PI().
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The cos function is useful for determining the lengths of sides and central angles of geomet-
ric shapes, as shown in Figure 10.10. The degrees symbol was created with a custom number
format and can be accessed from the CD included with this book.

NUMBER The number is the angle in radians that you are looking for. If the
angle is in degrees, you can multiply it by 180/PI() to convert it to
radians.

Figure 10.10 B =[=S0RT(25 &2 +18 50225 518 &5 COS(RADIANSEE])
. A [ B [ e T o [ E [ F [ & [ H [ 1 [ & [ K [ L =
The oS function 1 =
. 2
returns the cosine of a 5
iven angle.
g g " Cos
5 | B
| & | Lawy OF COSINES f
17 /
8 Example 1: if a=25.5, =185 and B=46"_ then find the length of b, /
] Useb® =2+ Jaccos B ]
| 10 | Answer 3 {
1] =SORTIE 5210 52725 5718 5*COS(RADIANS BN e
[12] /
13 |
in {
ﬁ J
16 C b A
17|
| 16|
19 -
20
LT =
4

COSH

The cosH function returns the hyperbolic cosine of a number.
=COSH (number)

NUMBER Is the NUMBER argument of any real number for which you want to
find the hyperbolic cosine.

COSH(n) is equivalent to (EXP(n)+EXP(-n))/2.

e’ +e

COSH(z) =

Example: COSH(0.5) equals 1.128.

COUNTIF

The COUNTIF function counts the number of cells within a range that meet the given criteria.
=COUNTIF (range,criteria)

The RANGE argument is the range of cells from which you want to count cells. It is important
to note that this argument cannot be a calculated array, unlike many functions that do not
differentiate between a worksheet range and an array.
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The CRITERIA argument is the criteria in the form of a number, expression, or text that
defines which cells will be counted. Whatever you decide to use in this argument, Excel must
be able to convert it into a Boolean (TRUE/FALSE) expression that defines the criteria.

The second argument of the COUNTIF function also can accept a range of data. An outstanding
example of using this range argument is in the formula that returns the count of unique
items in a rectangular range. The COUNTIF function can be used to count those items individu-
ally, as indicated by the formulas in B5:B14 (formula shown for B1) in Figure 10.11. However,
the array formula in E9 is able to perform this calculation in a collective manner. The formula
as shown in the figure is an array formula. To enter an array formula, press Ctrl+Shift+Enter.

The key part of this formula is 1/COUNTIF (B5:B14, B5:B14), which affords an array of ratios,
which evaluates as shown below.
{1/2;1/2;1/3;1/2;1/3;1/2;1/1;1/1;1/1;1/3}

So, if an item appears three times in the range A1:A10, as indicated by the use of the COUNTIF
function in column B, the array will contain three occurrences of the value.

RANGE The range of cells to count.
CRITERIA The criteria in the form of an expression. Such as “>10”.
Figure 10.11 Bl =] =[[=EUMI{I/COUNTIF (E5.514,55 514)))
. A B | © i E F G H | J E L &
The COUNTIF function i l l l l l l : : =
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| 12 | c 1
13 3 1
| 14 | 2 1
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17
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119] _|
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DEGREES

The DEGREES function converts radians into degrees.
=DEGREES (angle)

The ANGLE argument is the angle in radians that you want to convert. Using this function is
equivalent to multiplying a value in radians by 180/PI(). The formula DEGREES (PI()) equals
180 because pi radians describes an arc of a hemisphere.



exp 201

Notice the example of the DEGREES function shown in Figure 10.12.

ANGLE The angle in the form of radians you want to convert.

Figure 10.12 BIE =] =[=DEGREESE 5/)

. A B [ D ERE G H 1 J K
The DEGREES function
converts radian mea-
sure to central angle
measure.
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EVEN

The EVEN function returns a number rounded up away from zero to the nearest even integer.

=EVEN (number)
The NUMBER argument is the value to round.

For example, If number is an even integer, no rounding occurs. If the number in Alis 1.1,
then =EVEN (A1) returns 2. If the number in Al is 2.1, then =EVEN (A1) returns 4.

NUMBER The value in which to round.

EXP

The EXP function returns e raised to the power of number. The constant e equals approxi-
mately 2.71828182845904, the base of the natural logarithm.

=EXP (number)
NUMBER The NUMBER argument is the exponent applied to the base e. This

can be any real number. The returned value, if the NUMBER argu-
ment is less than zero, will be between 0 and 1.

Notice the example of using EXP in Figure 10.13. You will also notice that LN is also the
inverse of EXP as shown in cell C9.
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Figure 10.13 T S =)
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FACT

The FACT function returns the factorial of a number. The factorial of a number is equal to the
product of integers from 1 to number.

=FACT (number)

The NUMBER argument is the non-negative number you want the factorial of. If number is not
an integer, it is truncated (see the TRUNC function later in this chapter).

Example: FACT (4) equals 24, which is equivalent to =1*2*3+%4,

You also might want to calculate the sum of a series of factorials from n to m, where n and m
are positive integers. You can do this with a formula such as =FACT (n)+FACT (n+1) . .+FACT (m)
but the formula might get a little long. Instead, you can use an array formula to perform this
task. This formula is of the form =SUM(FACT (ROW(n:m))). As an example, the formula
=SUM(FACT (ROW(2:5))) returns 152, which is the sum of FACT(2), FACT(3), FACT (4), and
FACT (5). Notice the example in Figure 10.14.

@ The use of the ROW function with a RANGE argument allows you to create an array of numbers. The
array created by the formula ROW(1:1@) is an array of numbers from 1 to 10.

To use this formula you must remember that it must be entered as an array formula (by
holding down the Ctrl and Shift keys when pressing Enter).

NUMBER Returns the factorial of a number. For example 1*2*3.. ..
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FACTDOUBLE

The FACTDOUBLE function returns the double factorial of a number.

=FACTDOUBLE (number)

This function is available from the Analysis ToolPak add-in and can be accessed using the
Tools, Add-Ins command. Check the box for that add-in. If it is not on the add-in list, run
Setup to install it. The NUMBER argument is the value for which to return the double factorial.
If number is not an integer, it is truncated. If the number is even, this function returns the
product of values from 1 to number that are even. If the number is odd, this function returns
the product of values from 1 to number that are odd. The FACTDOUBLE function returns an
error value if the NUMBER argument is not a positive number.

NUMBER The value you want the double factorial for. The number is
truncated if not an integer.

For example: FACTDOUBLE (11) equals 10395.

FLOOR

The FLOOR function returns a number rounded down, toward zero, to the nearest multiple of
significance.

=FLOOR (number,significance)

The NUMBER argument is the value you want to round, and the SIGNIFICANCE argument is the
multiple to which you want to round. For NUMBER arguments that are negative, use a NEGATIVE
SIGNIFICANCE argument. Otherwise, FLOOR returns an error value. If a nonnumeric entry is
made for either argument, FLOOR returns an error value. The FLOOR function can be used to
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round a monetary amount down to the nearest cent. Notice the example in Figure 10.15.
If A1 contains $46.234 then =FLOOR (A1, .01) returns $46.23.

NUMBER The value you want to round.
SIGNIFICANCE The multiple to which to round the value to.
Figure 10.15 DR =] =[=FLOOR(CB.01)
A | B | C [ o [ E [ F [ & [ H J K =
Use the FLOOR func- 2 =

tion to round values to

the nearest multiple. FLoor

§ 4B.23457 4623 =FLOOR{CED.01)
§ 4BZ3457 | 4B2 =FLODRICT 0.05)
§ 4623457 4617 =FLODR{CE D.05)

§ AB.23457 4B =FLOOR(CE.1)

GCD

The GeD function returns the greatest common divisor of two or more integers. The greatest
common divisor is the largest integer that divides both numberl and number2 without a
remainder.

=GCD (number1,number2, ...)

This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if the
box for that add-in is checked. If it is not in the add-in list, run Setup to install it. For example,
GCD(16,28) equals 4.

NUMBER The NUMBER arguments are 1 to 29 values. If any value is not an
integer, it is truncated. If any argument is 0, it is ignored. If any
argument is nonnumeric or less than 0, an error value is returned.
You also can use ranges of values in place of single-number values
in this function.

INT

The INT function rounds a number down to the nearest integer.

=INT (number)

For example: INT(2.6) equals 2 and INT(-2.6) equals -3.



LCM

LN

N 205

You also can use the TRUNC function. INT and TRUNC operate the same for positive numbers.
With negative numbers INT rounds away from zero and TRUNC rounds toward zero.

NUMBER The NUMBER argument is the real number you want to round down
to an integer.

The Lcm function returns the least common multiple of integers. The least common multiple
is the smallest positive integer that is a multiple of all integer arguments numberl, number2,
and so on. Use LcM to add fractions with different denominators.

=LCM(numberi1,number2, ...)

This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if the
box for that add-in is checked. If it is not in the add-in list, run Setup to install it. For example,
LCM(16,28) equals 112.

NUMBER The NUMBER arguments are 1 to 29 values. If any value is not an
integer, it is truncated. If any argument is 0, it is ignored. If any
argument is nonnumeric or less than 0, an error value is
returned. You also can use ranges of values in place of single
number values in this function.

The LN function returns the natural logarithm of a number. Natural logarithms are based on
the constant (2.71828182845904).

=LN(number)

The LN function can be used in problems that calculate exponential growth, such as the popu-
lation growth in Figure 10.16. In this example, the cells are named cells. You can access the
CD and plug numbers into the cells in the live workbook instead of recreating this example.

NUMBER The NUMBER argument is the positive real number for which you
want the natural logarithm.

LN is the inverse of the EXP function, so the formula LN (EXP(22.3)) equals 22.3. You also can
use LOG if a more flexible approach is needed.
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LOG

The Lo0G function returns the logarithm of a number to the base you specify.
=LOG (number,base)
For example, L0G(10,3) equals 2.0959.
NUMBER The NUMBER argument is the positive real number for which you
want the logarithm.

BASE The BASE argument is the base of the logarithm. If base is omit-
ted, it is assumed to be 10. The L0G function performs the inverse
operation of the POWER function.

LOG10

The L0G10 function returns the base-10 logarithm of a number.

=L0G10@ (number)
For example, L0G10(50) equals 1.6990.

NUMBER The NUMBER argument is the positive real number for which you
want the base-10 logarithm. You also can use the L0G if a more
flexible approach is needed.

MDETERM

The MDETERM function returns the matrix determinant of an array.
=MDETERM (array)
The argument can be an actual array, such as {1,2;3,4}, or a square worksheet range, such

as A1:B2. Matrix determinants are generally used for solving systems of linear equations
where the number of equations is the same as the number of variables. For example,
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MDETERM({1,2;3,4}) equals —2. Thus, each element of the array argument must be a numeric
value or an error value is returned.

ARRAY The ARRAY argument is a numeric array that must have an equal
number of rows and columns or an error value is returned.

MINVERSE

The MINVERSE function returns the inverse matrix for the matrix stored in an array.
=MINVERSE (array)

Inverse matrices, like determinants, are generally used for solving systems of mathematical
equations involving several variables. The product of a matrix and its inverse is the identity
matrix—the square array in which the diagonal values equal 1, and all other values equal 0.
The determinant for a noninvertible matrix is 0. For example, MINVERSE ({1,2,1;4,1,2;3,
3,1}) equals {-0.625,0.125,0.375;0.25,-0.25,0.25;1.125,0.375,-0.875}.

ARRAY The ARRAY argument is a numeric array that must have an equal
number of rows and columns, which can be given as a cell range—
for example, A1:C3; as an array constant, such as {1,2,3;4,5,6;7,8,9};
or as a name to either of these. Functions that return arrays must
be entered as array formulas (by pressing Ctrl+Shift+Enter).

You can use the INDEX function to return individual items from a matrix created by functions such as

MINVERSE. For example, INDEX (matrix,1,1) will return the value from the upper-left corner of an
array named “matrix”.

MMULT

The MMULT function returns the matrix product of two arrays. The result is an array with the
same number of rows as array1 and the same number of columns as array2.

=MMULT (array1,array2)

array1 and array2 can be given as cell ranges, array constants, or references. If any cells are
empty or contain text, or if the number of columns in array1 is different from the number of
rows in array2, MMULT returns an error value. Functions that return arrays must be entered
as array formulas (by pressing Ctrl+Shift+Enter). For example: MMULT ({1,2;3,1},{2,2;3, -
1}) equals {8,0;9,5}.

ARRAY The array1 and array2 arguments are the arrays you want to multi-
ply. The number of columns in array1 must be the same as the num-
ber of rows in array2, and both arrays must contain only numbers.

The matrix product array a of two arrays b and c is

Jr
a; =2 bucy
Al
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MOD

The mop function returns the remainder after number is divided by divisor. The result has the
same sign as divisor.

=MOD (number,divisor)
For example: MOD (6,5) equals 1 and MOD(5,5) equals 0. Sometimes it may be desirable to use
the following equivalent formula.
MOD(n,d) = n - d*INT(n/d)
NUMBER The NUMBER argument is the number for which you want to find
the remainder.

DIVISOR The DIVISOR argument is the number by which you want to
divide your number. If divisor is 0, MOD returns an error value.

MROUND

The MROUND function returns a number rounded to the desired multiple.

=MROUND (number,multiple)

This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if the
box for that add-in is checked. If it is not in the add-in list, run Setup to install it. For example:
=MROUND (5000, 75) returns 5025.

NUMBER The NUMBER argument is the value to round.

MULTIPLE The MULTIPLE argument is the multiple to which you want to
round the number.

MULTINOMIAL

The MULTINOMIAL function returns the ratio of the factorial of a sum of values to the product
of factorials.

=MULTINOMIAL (numberi,number2, ...)

This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if the
box for that add-in is checked. If it is not in the add-in list, run Setup to install it. For example:
MULTINOMIAL (5,7) equals 792.

NUMBER 1, NUMBER 2, ... The NUMBER arguments are 1 to 29 values. If any value is
not an integer, it is truncated. If any argument is 0, it is
ignored. If any argument is nonnumeric or less than 1,
an error value is returned. You also can use ranges of
values in place of single number values in this function.



PERMUT I 209

The MULITNOMINAL is

{a+b+e)l

MULTINOMIAL(a, b,e) ==~
[#RRv] Fa)

The opD function returns number rounded up away from zero to the nearest odd integer.
=0DD (number)

If number is an odd integer, no rounding occurs. If the number in Al is 0.1, then =0DD (A1)
returns 1. If the number in Al is 3.1, then =0DD (A1) returns 5.

NUMBER The NUMBER argument is the value to round.

PERMUT

The PERMUT function returns the number of permutations for a certain number of objects that
can be selected from number objects.

=PERMUT (Number ,Number_chosen)

The PERMUT function operates on the subset of the whole, where the order of the subset is of
importance. Notice the example in Figure 10.17. There are 9 players on a baseball team. If the
pitcher is excluded, what is the number of ways to arrange the first 5 positions in the batter
order? The result is 6,720.

NUMBER The integer that describes the number of the total set.
NUMBER CHOSEN The number of objects in the permutation.
Figure 10.17 SR I )
A [ B [ & [ b [T E [ F [ & [ H 0 K iz

Use the PERMUT func-
tion to find the number
in order of a subset of
the whole.

|mm

BlzxlsE RS =]~

Permut

=

Example of using the PERMUT functior

There are 9 players on a baseball team
If the pitcher is excluded, what is the
nurmber of ways to arrangs the first &
positons in the batting order?

Answer

—PERMUTE5)

b b 8BS {ASTNH ST { ATl £ ATaN (2) J{ATAN (3) L CENG [EiP [FACT JFLOGR { #BS AVE [ COMBIN ) PERMUT /[PT {COS
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PI

The PI function returns the approximate number 3.14159265358979, the mathematical
constant pi, accurate to 15 digits.

=PI()

‘Where the radius of the circle is 6.75, the calculation to find the area from the radius is
=PI()*(D11~2) and the result is 143.14 (as shown in Figure 10.18).

Figure 10.18 A T—Elre T b [E F = 5 A T T 0 [N~
To find the area of a |3 |
circle with the known A P
radius, use the PI 5|
function. e
?_n RADIUS| 575 ——o _|

.

The calculatzd area of a circle with & radius of 6.75 would be?

AREA| =PIO1142)

EEEEEEEEE

il —
= -
i [ [0 TwiT AES £ ASTRA STN 4 ATAN £ ATAN G2) f ATAN () CEILING [ ERP {FACT (FLOCR { ABS AVE [ COMBIN £ PERMUIT bP1 cos [0 [ | | [

POWER

The POWER function returns the result of a number raised to a power.

=POWER (number, power)

For example: POWER (5,3) equals 125.

NUMBER The NUMBER argument is the base number, and it can be any real
number.
POWER The POWER argument is the exponent to which the base number is

raised. The POWER function performs the inverse operation of the
L0G function. An equivalent formula to the POWER function is =x"y
versus POWER(X,y).

PRODUCT

The prRoDUCT function multiplies all the numbers given as arguments and returns the product.
=PRODUCT (number1,number2, ...)
For example: PRODUCT (2,5,10) equals 100. Acceptable arguments are numbers, logical val-

ues, and numbers entered as text. Error values or text that cannot be translated into numbers
return errors. If an argument is an array or reference, only numbers in the array or reference
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are counted. Empty cells, logical values, text, or error values in the array or reference are
ignored.

NUMBER 1, NUMBER 2, ... The arguments can be from 1 to 30 numbers that you
want to multiply.

QUOTIENT

The QUOTIENT function returns the integer portion of a division.
=QUOTIENT (numerator,denominator)
This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if the

box for that add-in is checked. If it is not in the add-in list, run Setup to install it. For example:
QUOTIENT(5,2) equals 2.

NUMERATOR The NUMERATOR argument is the dividend.
DENOMINATOR The DENOMINATOR argument is the divisor.

RADIANS

The RADIANS function converts degrees to radians.

=RADIANS (angle)

Notice the example in Figure 10.19. The Acos function returns the angle in degrees and the
RADIANS function converts the degrees to radians.

Figure 10.19 | =[=RADIANE(C10)
A [ B [ & [ b [T E [ F [ & [ H g K =
Use the RADIANS func- 1 —
tion to convert degrees %
to radians.
‘ Acos
5| B
i LANY OF COSINES /
7 f
E Example 2: fa=18.2, b=20.3, c=24 find angle B. _|'
1 9 | Use: cos B= b - o - o7/ -2ac !
10 ANSwar a
11 =ACOS(P0 343-18 272-24:2)/(-2*18,2°24) )" E/PI)) fe
|12 | f
113 f‘
" Rapians {
15 [IEEEEEE) {
16 =RADIANS(C10) c b A | |
17 |
18
19 -
Ll ATEN CEILING LEXP fFACT fFLOOR ¢ ARS AVE f COMBIN & PERMUT JPL £ 005 [ 005 ACCS 3 ALOS RADIANS (2) Jo]4 ]+

The angle argument is an angle in degrees that you want to convert.



212 I Chapter 10  Math and Trigonometry Functions

RAND

The RAND function returns an evenly distributed random number greater than or equal to 0
and less than 1. A new random number is returned every time the worksheet is calculated.

=RAND ()

The RAND function is a volatile function. This means that the value returned by that function is
changed each time the worksheet is recalculated. If the result of the RAND is to be stored, the
formula must be converted to its value. This can be accomplished by using Edit, Copy, then
Edit Paste Special and choosing the Values option from the dialog box, or by highlighting the
formula in the formula bar and pressing F9 and Enter.

Example: You can return a value between 0 and 2 with RAND () *2. Notice the example in
Figure 10.20, the RAND function returns random numbers between point A and B:
=RAND () * (b-a)+a. (See also RANDBETWEEN in this chapter.)

Figure 10.20 G137 =[ =RAND([HE-FE)+F8
! A [ B [0 [ E | F [ 6 [ ®W [ U [ J 1 K | L | M

The RAND function can i =
be used to create ran- -
dom numbers between
40 oINS a8 Sh " Ranp
WO points as shown. [5 | Random Mumbers Batwzen Tum Mumbers

| B | Random Mumbers

7 A B

E [ 30 | 50

a

10|

11|

[12]

113

| 14 | =RAND(J"[HE-FE)+FE

15

|15 |

7

| 18|

119 ||

|20

2 -

RANDBETWEEN

The RANDBETWEEN function returns a random integer between the integers you specify. A new
random number is returned every time the worksheet is calculated.

=RANDBETWEEN (bottom, top)

This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if the
box for that add-in is checked. If it is not in the add-in list, run Setup to install it. An example
iS RANDBETWEEN (5,10) and can return 5, 6, 7, 8, 9, or 10.

BOTTOM The BOTTOM argument is the smallest integer RANDBETWEEN will
return.

TOP The ToP argument is the largest integer RANDBETWEEN will return.



rouno |213

ROMAN

The ROMAN function converts an Arabic numeral to Roman, as text.

=ROMAN (number,form)

The NUMBER argument is the Arabic numeral you want converted and the FORM argument is a
number specifying the type of Roman numeral you want. If number is negative or greater
than 3,999, an error value is returned. The Roman numeral style ranges from Classic to
Simplified (0 to 4), becoming more concise as the value of form increases. You can see an
example of the result of the formula =ROMAN (999, n) in the table shown in Figure 10.21.

Figure 10.21 B4 = =[ =ROMAN(ER B9)
Use the ROMAN func 5 A1 8 Jel b £ F 6l H I J JK] M 3
tion to convert Arabic =
numerals to Roman. ROMAN
MUMBER [ 435 | 499 [ 433 | 495 e
FORM o 1 2 3 4

CLASSIC MORE CONCISE  MORE CONCISE  MORE CONCISE  MORE CONCISE

R[—TIJF!NI CDKCIX! LOWLY | DX | WO o

=ROMAMBERS) =ROMAKIDELE) =ROMAMFEFS)  =ROMAMHEHEZ)  =ROMANLIES)

S EEEEEE R R EREEE

ROUND

The ROUND function rounds a number to a specified number of digits.

=ROUND (number,digits)

If digits is greater than 0 (zero), then number is rounded to the specified number of decimal
places. If digits is 0, then number is rounded to the nearest integer. If digits is less than 0,
then number is rounded to the left of the decimal point. For example: ROUND(9.95, 1) equals
10.0 and ROUND (5025, -2) results in 5000.

NUMBER The NUMBER argument is the number you want to round.

DIGITS The DIGITS argument specifies the number of digits to which you

want to round the number.
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ROUNDDOWN

The ROUNDDOWN function rounds a number down, toward zero.

=ROUNDDOWN (number, digits)
ROUNDDOWN behaves like ROUND, except that it always rounds a number down.

If digits is greater than 0 (zero), then number is rounded down to the specified number of
decimal places. If digits is 0 or omitted, then number is rounded down to the nearest integer.
If digits is less than 0, then number is rounded down to the left of the decimal point. For
example: ROUNDDOWN (10.3, 0) equals 10.

NUMBER The NUMBER argument is any real number that you want rounded
down.
DIGITS The DIGITS argument is the number of digits to which you want

to round number.

ROUNDUP

The ROUNDUP function rounds a number up, away from 0 (zero).

=ROUNDUP (number, digits)
ROUNDUP behaves like ROUND, except that it always rounds a number up.

If digits is greater than 0 (zero), then number is rounded up to the specified number of deci-
mal places. If digits is 0 or omitted, then number is rounded up to the nearest integer. If dig-
its is less than 0, then number is rounded up to the left of the decimal point. For example:
ROUNDUP (9.4,0) equals 10.

NUMBER The NUMBER argument is any real number that you want rounded up.

DIGITS The DIGITS argument is the number of digits to which you want
to round number.

SERIESSUM

The SERIESSUM function returns the sum of a power series that uses the following formula:

SERIES(x,n,m,a) = aqx" + apx(N*M) 4 aox(n¥2m) 4 4 aix(n+(i'1)m)

This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if the
box for that add-in is checked. If it is not in the add-in list, run Setup to install it.

X The x argument is the input value to the power series.
N The N argument is the initial power to which you want to raise X.
M The m argument is the step by which to increase N for each term

in the series.
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The COEFFICIENT (or A) argument is a set of coefficients by which each successive power of
X is multiplied. The number of values in coefficients determines the number of terms in the
power series. For example, if there are three values in coefficients, then there will be three

terms in the power series. For example: =SERIESSUM(2,1,1,{1,2,3}) equals 34.

If any argument is nonnumeric, SERIESSUM returns an error value.

SIGN

The s16N function determines the sign of a number.

=SIGN(number)
For example: SIGN(100) equals 1 and SIGN(-100) equals —1.

NUMBER The NUMBER argument is any real number. The SIGN function
returns 1 if the number is positive, zero (0) if the number is 0,
and 1 if the number is negative.

SIN

The SIN function returns the sine of the given angle.
=SIN(number)

The SIN function is useful for determining the lengths and direction of vectors, as illustrated
in Figure 10.22. In this problem, a course correction is needed due to a tailwind. The SIN
function returns a value from the angle converted to radians that is used in a formula with the
ASIN function to return the desired result.

NUMBER The NUMBER argument is the angle in radians for which you want
the sine. If your argument is in degrees, multiply it by PI() /180 to
convert it to radians.

Figu re 10.22 T ] =[ =16 +ASNET SINRADIANS [16)/1000) 180/P1]
. . A B C (] E | E | 6 [ H [ 1 TR =
The SIN function is 1 i~
important in calculating :
vectors. 3 Sin
4
& The destination of & plane flying 1 1,000 15'/--' TA
| B | mifhris at 167 south of west. i the wind L
| 7 | velacity i1s 40 myhr fram the east, what /,.-/
| & | course should the pilot sel? —
q P [T
10 —
1] ,.-/
12 "
" The intendad flight path is line AC and
o course o be set is line AE.

N
Angwer
rE snuth of west
=1E+ASIN{AOTSINRADIANS(1E]) 1000 BL/P )
5

EEEEEEEE
=
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SINH

The SINH function returns the hyperbolic sine of a number.

=SINH (number)
SINH(n) is equivalent to (EXP(n)-EXP(-n))/2.

For example: SINH(3) equals 10.0179.

NUMBER The NUMBER argument is any real number.

SQRT

The SQRT function returns a positive square root.

=SQRT (number)

Notice the example in Figure 10.23. The SQRT function can be used to return the positive

square root of a number or in conjunction with the cosine and radians to return the length of
an unknown where the square root of 64 is 8, as shown.

NUMBER The NUMBER argument is the number for which you want the
square root. If number is negative, SQRT returns an error value.

Figure 10.23

The SQRT function can
be used to return the
positive square root of
a number or in con-
junction with the cosine
and radians to return
the length of an

unknown.

D14 = =] =SQRT(C14)
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The SQRTPI function returns the square root of (number * pi).
=SQRTPI (number)
This function is available from the Analysis ToolPak under Tools, Add-Ins in the menu if

the box for that add-in is checked. If it is not in the add-in list, run Setup to install it. For
example: SQRTPI (10) equals 5.6050.

NUMBER The NUMBER argument is the number by which pi is multiplied. If the num-
ber argument is < 0, SQRTPI returns an error value.
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SUBTOTAL

The sUBTOTAL function returns a subtotal in a list or database. You can apply this function to a
data table automatically by using the Subtotals command (Data menu). After the subtotal list
is created, you can modify it by editing the SUBTOTAL function.

=SUBTOTAL (fnum,ref1,ref2,...)

The capability of the SUBTOTAL function to return information from a filtered list makes it one
of the most powerful of Excel’s functions.... If there are other subtotals within ref1,
ref2,... (or nested subtotals), these nested subtotals are automatically ignored. SUBTOTAL
will ignore any hidden rows that result from a list being filtered. This is important when you

want to subtotal only the visible data that results from a list that you have filtered. If any of
the references are 3D references, SUBTOTAL returns an error value.

The SUBTOTAL function can be used either with the normal filter (available by selecting Data,
Filter from the menu) or by using the advanced filter (Data, Filter, Advanced Filter). The
example shown in Figure 10.24 uses the advanced filter. In this case the data table has been
filtered to show only unique records. If the status bar is visible during this operation, the
number of unique records will be displayed there. However, to return that number to the
worksheet, the SUBTOTAL function with a first argument of 3 gives the number of unique items
in cell B28.

FNUM The FNUM argument is a number from 1 to 11 that specifies
which function to use in calculating subtotals within a list.
There can be up to 29 ref arguments.

CELL REFERENCE or RANGE The cell or range in which to reference.

Where the FNUM arguments are as follows:

1. AVERAGE
COUNT
COUNTA
MAX
MIN
PRODUCT
STDEV

STDEVP

® ® N0k R D

SUM

p—
e

VAR

[y
[y

VARP
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Figure 10.24 B2E 7] =] =SUBTOTALE.CE.C25)
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SUM

The sum function adds all the numbers in a range of cells.

=SUM (number1,number2, ...)

If an argument is an array or reference, only numbers in that array or reference are counted.
Empty cells, logical values, text, or error values in the array or reference are ignored. (See
the third example following.) Arguments that are error values or text that cannot be trans-
lated into numbers cause errors.

A quick way to create a SUM formula with multiple reference arguments is to type “=Sum(“ then click
the first cell or group of cells to be used in the formula. Then, press Shift+F8. Each range that you
highlight from that point will be added to the formula with the necessary comma separator for that
argument.

There are problems associated with the summing of numbers in Excel that you should be
aware of. Certain arguments can be coerced into numbers when directly entered into a SUM
function. SUM(4, "2", TRUE) equals 7 because the text value 2 is translated into the number 2,
and the logical value TRUE is translated into the number 1. However, if these same entries
are made in a range (B6:B8 as shown in Figure 10.25), the sum function returns a value of 4
as calculated by the formula in C1 because Excel does not translate the entries in this case.
To further confuse the issue, Excel translates the entries if they are summed using the +
operator, as calculated by the formula in C2. These two forms of summing are useful and
complementary, as long as you know the strengths and limitations of each form.

NUMBER The NUMBER arguments are 1 to 30 arguments for which you want
the total value or sum.

It is true that the sum function can accept only 30 arguments, but there is a simple
workaround to this limitation. Each argument can contain up to 30 arguments of its own as
long as they are enclosed by parentheses. The following example illustrates how this is done.

=SUM( (A1,B2,C3), (A2,B3,C4))
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The sum function is one of the functions in Excel that can operate on a 3D range. The following
formula is an example of the use of a 3D-range argument.

=SUM(Sheet1:Sheet4!Al)

In this case, the values in the sheets from Sheetl to Sheet4 inclusive are summed. However,
sheet names do not necessarily reflect sheet positions and only those sheets that are
“between” Sheetl and Sheet4 will be included in the result.

Figure 10.25 D6 [F]l " =[=SUM(BEER]
. A [ B [ & o q B [E [ H 1 g K L=
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SUMIF

The sumIF function adds the cells specified by a given criteria.
=SUMIF (range,criteria,sumrange)

It is important to note that the RANGE and SUMRANGE arguments do not have to reside on the
same worksheet (example shown later in this section).

=SUMIF (Sheet1!A1:A10,">5" ,Sheet2!A1:A10)

In this case, the values in the range Sheet2!A1:A10 are summed if the corresponding values
in the range Sheet1!A1:A10 are greater than 5.

An example of the utility of the SUMIF function is shown in Figure 10.26. The table represents
sales data from a variety of regions. The formulas shown in C17 and C20 summarize this
information according to region names that fit given criteria. The formula in B12 looks at the
descriptive text in A12 and uses it in the criteria argument to return the sum of the data in
C7:C14 that matches any word in B7:B14 that starts with “north”. So, the result is 73.9
because the SUMIF function sums the values in cells A2, A3, and A9. The formula in B13 works
in a similar manner, summing the cells in C7:C14 that matches any word in B7:B14 that ends
with “east”. In both cases, the wildcard character “*” is concatenated with the cell text to
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allow matches based on strings contained in text. You might also notice that the CRITERIA
and SUMRANGE arguments in these formulas are partially relative references. This allows the
formulas to be filled across for each region column and then filled down for the “south” and
“west” summary rows.

RANGE The RANGE argument is the range of cells you want evaluated.

CRITERIA The CRITERIA argument is the criteria in the form of a number,
expression, or text that defines which cells will be added.

It is important to note that the RANGE argument cannot be a calculated array, unlike many
functions that do not differentiate between a worksheet range and an array. Whatever you
decide to use in this argument, Excel must be able to convert it into a Boolean expression
that defines the criteria.

SUMRANGE The SUMRANGE argument is the actual cells to sum. The cells in
SUMRANGE are summed only if their corresponding cells in range
match the criteria. If SUMRANGE is omitted, the cells in range are

summed.
Figure 10.26 | =[ =SUMIF(3557 $E514 8172 CH7.CH14)
. A E ¢ [ ©o [ E [ F [ & [ ® [ 1 [ J [ +—
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SUMPRODUCT

The sumpPrODUCT function multiplies corresponding components in the given arrays, and
returns the sum of those products.

=SUMPRODUCT (arrayi,array2,array3, ...)
The ARRAY arguments must have the same dimensions. If they do not, SUMPRODUCT returns an

error value. If there are entries in an array that are nonnumeric, SUMPRODUCT treats them as if
they were zeros.
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In the example shown in Figure 10.27, the SUMPRODUCT function is used to construct a rating
system for employees. The table in the range C6:H10 provides a set of weightings for
employee qualities based on their job type. To allow comparison across job types, the sum of
the weightings must be equal to 1. Each row range of weightings has been given a name by
highlighting C6:H10 and selecting Insert, Name, Create from the menu and checking the box
for Create names in the left column and then pressing Enter. The employees are then given a
ranking for each quality in the table B13:H22. The formula shown in cell 122 uses the
SUMPRODUCT function to apply the correct weighting for the person in cell B22 by using the
INDIRECT function with the job type name in C11 as the second array argument, which
returns the named range SectionHead (D6:H6). This formula was filled down to 119 to return
the weighted rating for each person, based on their job type.

ARRAY The ARRAY arguments are 2 to 30 arrays, the components of which
you want to multiply and then add.

Figu re 10.27 122 = = =SUMPRODUCT(D22:H22 JNDIRECT(G22)]
Al B [ C DD [ E [T F [ & H | [ I J [ kK =
The SUMPRODUCT func- S =
tion can produce 4 UMPRODUCT
. 5
weighted employee |5 | JOBTYPE  Qualityl OQuaiity2 Quaityd Qualityd Qualitys
i 7 Sectionbead 025 0an aa0 (R[] [
ratlngs i Supervisor 0.2 020 a1s 0.2 025
i Technical 015 ) aas 0.2 0.0
_1'2 Clerieal 010 0as 040 0.2 nis
12 Welghted
13 NAME JOBTYPE  Oualityl Ouslity? Gualityd Qualityd Oualitys  Rating
l Tripp Wood SeclionHead 39 31 43 43 43 349
ﬁ Stewe Gllbert Suwpervisor 40 25 S0 50 22 36
168 Aaron lacobucei Clerical 27 28 41 a0 47 a4
i Scolt Blattner Techrical ar 33 33 40 26 34
ﬂ Matt Perging Supervisor 22 32 23 44 34 32
19 Mark Fisher Tachrical 2.0 26 34 49 33 34
2 Heil Konsor Techrical at 45 33 42 50 42
2_] Chrig Blattner Clerical 34 4.2 23 43 48 3.7
2 Stewe Finman Techrical 38 27 35 28 41 3.4
23 SUMPRODUCT(D2ZHZ2 MDRECT(C2Z)
|24 | =
14 (4 [¥ [P COLRITIF J{ CEGREES LN ASTN T ABS AVE (2) J SUBTOTAL J SOM J SUMIE ) SUMPRODUCT {/SCRT JTAN { ROMATN L]+

SUMSQ

The sumsa function returns the sum of the squares of the arguments.

=SUMSQ (number1,number2, ...)
For example: sumMsQ(2,3) equals 13.

An array formula of the form =SUM(A1:¢3~n) provides a general method of sum of a series of
numbers raised to a power n. You can enter an array formula by holding down the Ctrl+Shift
while pressing Enter.

NUMBER 1, NUMBER 2,... The NUMBER arguments are 1 to 30 arguments for which you
want the sum of the squares. You also can use a single array
or a reference to an array instead of arguments separated
by commas.
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SUMX2MY2

The sumxamy2 function returns the sum of the difference of squares of corresponding values in
two arrays. Therefore, the order that you enter the arguments into this function is important.

=SUMX2MY2(x, V)
If an ARRAY or REFERENCE argument contains text, logical values, or empty cells, those values

are ignored; however, cells with the value zero are included. If the x and y arrays are differ-
ent sizes, SUMX2PY2 returns an error value.

For example: =sumx2my2 (3, 2) equals 5, whereas =SUMX2MY2 (2, 3) equals -b.

X The x argument is the first array or range of values.

Y The Y argument is the second array or range of values. The argu-
ments can be numbers or names, arrays, or references that con-
tain numbers.

SUMX2PY2

The sumx2pPY2 function returns the sum of the sum of squares of corresponding values in two
arrays.

=SUMX2PY2 (X, y)
If an ARRAY or REFERENCE argument contains text, logical values, or empty cells, those values
are ignored; however, cells with the value zero are included. If the x and y arrays are differ-
ent sizes, SUMX2PY2 returns an error value. For example: SUMX2PY2(2, 3) equals 13.

X The x argument is the first array or range of values.

Y The Y argument is the second array or range of values. The argu-
ments can be numbers or names, arrays, or references that con-
tain numbers.

SUMXMY2

The sumxmy2 function returns the sum of squares of differences of corresponding values in
two arrays.

=SUMXMY2(X, y)

If an array or reference argument contains text, logical values, or empty cells, those values

are ignored; however, cells with the value zero are included. If x and y have a different num-

ber of values, SUMXMY2 returns an error value. For example: SUMXMY2 ({2,3}, {3,4}) equals 2.
X The x argument is the first array or range of values.

Y The Y argument is the second array or range of values and the
arguments can be numbers or names, arrays, or references that
contain numbers.
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TAN

The TAN function returns the tangent of the given angle.

=TAN (number)

As with all normal trigonometric functions in Excel, you can convert the result from radians
to degrees by multiplying it by 180/PI().

Notice the example of TAN function shown in Figure 10.28 at the bottom of the figure. The
angle of a is 56 degrees and the measurement from the survey point is 145 feet. What is the
height of the tower? The result is 214.97 ft.

Figure 10.28 BEE| =[ =145 TANRADIANS(ES))
. A B e [T o T E [T F [T & [ i [ 1 [ 3 [ K [ € =
The TAN function can 1 =
be used in survey mea- |5
surements along with Ra
4 DIANS
RADIANS to return 5
results that are not |6 | If Angle 2 is 56° and
. 7 raasurament from
directly measurable. Ex survey poirt is 145 f
| 9 | then what is the height
| 10 | of the towar? ”
1
12|
|13
14 L]
15| s
| 16 |
17 Angiar.
ﬂ I 214 87 feet
19 =TAETAN[RADUANS(SE)) —
m b
H‘“i ¥ | ¥ COLNTIF / CEGREES /LN ASIN § ABS AVE (2) J SUBTOTAL J 50M f SUMIE § SUMPRODUCT Jf SORT ), TAN ¢ ROMAIN / IEEim

TANH

The TANH function returns the hyperbolic tangent of a number.
=TANH (number)

TANH(n) is equivalent to (EXP(n)-EXP(-n))/(EXP(n)+EXP(-n)).
For example: TANH (2) equals 0.9640.

NUMBER The NUMBER argument is any real number.

TRUNC

The TRUNC function truncates a number to an integer by removing the fractional part of the
number.

=TRUNC (number, digits)

You also can use the INT function. TRUNC and INT operate the same for positive numbers. With
negative numbers INT rounds away from zero and TRUNC rounds toward zero.
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For example: TRUNC(-3.3) equals 3.

NUMBER The NUMBER argument is the number you want to truncate.

The digits is a number specifying the precision of the truncation.
If not specified, the default value for digits is zero.

DIGITS
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Statistical Functions Overview

Statistical functions are among the most widely used functions in Excel. You can
calculate the average of a group of numbers and determine probabilities, distrib-
utions, and trends. Each of the 80 statistical functions in Excel are described in

this chapter and most are accompanied by a figure to help illustrate the usage of

the function.

The following functions are discussed in this chapter.

AVEDEV
AVERAGE
AVERAGEA
BETADIST
BETAINV
BINOMDIST
CHIDIST
CHIINV
CHITEST
CONFIDENCE
CORREL
COUNT
COUNTA
COUNTBLANK
COUNTIF
COVAR
CRITBINOM
DEVSQ
EXPONDIST
FDIST

FINV

FISHER
FISHERINV
FORECAST
FREQUENCY
FTEST
GAMMADIST
GAMMAINV
GAMMALN
GEOMEAN
GROWTH
HARMEAN
HYPGEOMDIST
INTERCEPT
KURT

LARGE
LINEST
LOGEST
LOGINV
LOGNORMDIST

MAX

MAXA

MEDIAN

MIN

MINA

MODE
NEGBINOMDIST
NORMDIST
NORMINV
NORMSDIST
NORMSINV
PEARSON
PERCENTILE
PERCENTRANK
PERMUT
POISSON
PROB
QUARTILE
RANK

RSQ

SKEW
SLOPE
SMALL
STANDARDIZE
STDEV
STDEVA
STDEVP
STDEVPA
STEYX
TDIST
TINV
TREND
TRIMMEAN
TTEST
VAR
VARA
VARP
VARPA
WEIBULL
ZTEST
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AVEDEYV

AVEDEV returns the average of the absolute deviations of data points from their mean.

=AVEDEV (number1,number2,...)

The AVEDEV function is one of several functions used to measure the dispersion, or spread, in

a set of data. In Figure 11.1, the AVERAGE calculation shows that both departments have an
average age of 40. But the AVEDEV calculation clearly highlights a wider spread in ages for
Department B, the average deviation is 17 points from the mean (average).

NUMBER N

Number N are the arguments, which can be cell references, arrays, or

range names. You can have up to 30 arguments. Blank cells or cells
containing text or logical values are ignored. Cells that contain a zero (0)

are included in the AVEDEV calculation.

The equation for the AVEDEV function takes 1 divided by the number of values in a data set
(n), then multiplies that by the result of the sum of the absolute value of each data point
(X1, X9,...,Xp) less the mean of the data set.

Figure 11.1
AVEDEYV is an indica-
tion of the dispersion
or spread of the data
points.

AVERAGE

1 _
;Z|x—x|

U5 =] = | =AVERAGE(GE 25)

Al ¢  [BlEIF[E[H] I J[K[L[M N[a[rP[a R]S[{ul W V=]
: ]
> AVEDEV and AVERAGE -
3
4 Workers Ages AVERAGE FUNCTION|
5 | Department A| 30 47 25 41 26 43 42|[40] =AVERAGE(G5:S5)
(6 | Department B| 69 32 18 52 28 40| =AVERAGE(F6:06)
=
| & |
[ 9 | 36 42
10 T | AVEDEY FUNCTION
11 35 394143 47 | 3] =AVEDEV(G5:85)
12
13| | | | | | [AVEDEV FUNCTION
14| 18 28 3z 52 83 [17] =AVEDEV(F6:06)
|15 |
16
W 4P v A PAGE WAVEDEV and AVERAGE ,{ AVERAGEA and AVERAGE / BvoMDIST /<[4 | v

AVERAGE returns the average (also known as arithmetic mean) of its arguments.

=AVERAGE (number1,number2,...)
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AVERAGE is one of the most widely used functions by Excel users. It is calculated by taking the
sum of the values in a data set and dividing by the number of values in the data set. Refer to
Figures 11.1 and 11.2 for examples of the AVERAGE function.

NUMBER N You can specify up to 30 arguments for the AVERAGE function. The
arguments can be cell references, arrays, or range names. Blank
cells or cells containing text or logical values are ignored. Cells that
contain a zero (0) are included in the Average calculation.

AVERAGEA

The AVERAGEA function calculates the average of the values in the list of arguments.

=AVERAGEA (valuel,value2,...)

Similar to AVERAGE, the AVERAGEA function calculates the average of its arguments. The difference
is that AVERAGEA does not ignore text or logical values (TRUE and FALSE). Text and FALSE are
evaluated as zero (0) and TRUE is evaluated as one (1).

VALUE N Cells that contain a zero (0), text, or logical values are included in the
AVERAGEA calculation. Arguments can be cell references, arrays, or range
names. Blank cells are ignored. You can specify up to 30 arguments for
the AVERAGEA function.

Figure 11.2 E16 =] = | =AVERAGEA|[EBE12)
Text arguments like AlB | C o e T E e T H [ F
« ” 1
new account” evaluate — A A
to zero and are factored 2 VERAGEA and AVERAGE
into the AVERAGEA | 3 |
function 4 1998 1999 |
uncton. | 5 | [ RecioN | sALEs | sALEs |
6 ASIA 31,964 35,298
| 7| EASTERN EUROPE 25,004 24,870
8 | FRANCE 16,830 17,595
=N GERMANY 2,719 7319
| 10| CANADA, 4627 6,989
11 S0OUTH AFRICA  new account 2,167
|12 Us 42,154 49913
k=3
(14| AVERAGE 20,116 20,593
EA
| 16 | AVERAGEA 17.757] 20593] =AVERAGEA(E6:E12) =
17
18 =
] 4[¥ 0 mANPAGE [/ AVEDEV and AVERAGE ) AVERAGEA and AVERAGE / BuovDIsT / ¢|4] | I

BETADIST

BETADIST returns the cumulative beta probability density function.
=BETADIST(x,alpha,beta,A,B)

X Is the value between A and B at which to evaluate the function, so that
A<=X<=B.
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ALPHA
BETA

Is a parameter to the distribution and must be a positive number.

Is a parameter to the distribution and must be a positive number.

Is an optional lower bound to the interval of X; is omitted, assumed to
be zero (0).

Is an optional upper bound to the interval of X; if omitted, assumed to
be one (1).

For example, =BETADIST(2,6,12,1,3) equals 0.9282684.

BETAINV

BETAINV returns the inverse of the cumulative beta probability density function.
=BETAINV (probability,alpha,beta,A,B)

The BETAINV function takes the probability you predict and returns the X value in the
BETADIST function. So, if the probability is 0.9282684, then the BETAINV function returns 2.

PROBABILITY
ALPHA

BETA

A

Is the probability you predict or expect.

Is a parameter to the distribution and must be a positive number.

Is a parameter to the distribution and must be a positive number.

Is an optional lower bound to the interval of X; is omitted, assumed to
be zero (0).

Is an optional upper bound to the interval of X; if omitted, assumed to
be one (1).

For example, =BETAINV (0.9282684,6,12,1,3) equals 2.

BINOMDIST

BINOMDIST returns the individual term binomial distribution probability.

=BINOMDIST (number_s,trials,probability s,cumulative)

The BINOMDIST function is used to find the probability that an outcome will occur x times in #
performances of an experiment or trial. The trials are known as Bernoulli trials. The
BINOMDIST function is used when:

The number of trials (or tests) is fixed.

Each repetition of the trial results in one of two possible outcomes—success or failure.

The trials are independent and performed under identical conditions.

Probability of success (denoted by p) is constant throughout the experiment.

NUMBER_S

TRIALS

Represents the number of successes in trials; must be a positive
number but smaller than the number of trials.

Is the number of trials.

PROBABILITY_S Is the probability of success on each trial; must be a positive num-

ber less than 1.



plays the BINOMDIST
results formatted as a
percentage and rounded
to one decimal place.
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CUMULATIVE Is a logical value that determines the form of the function. If TRUE,
then BINDOMIST returns the cumulative distribution function (the
probability that there are no more than number_s successes). If
FALSE, then BINOMDIST returns the probability mass function (the
probability that there are exactly the number_s successes).

The cumulative binomial distribution (when the cumulative argument is TRUE) is:

Bxnp)= > lym. )

=0

The binomial probability mass function (when the cumulative argument is FALSE) is:

Bxompl= @ P(1- p);_ﬂ

where

is the COMBIN (n,x) mathematical function, described in Chapter 10, “Math and Trigonometry
Functions.” (1-p) is the probability of failure and is sometimes denoted by q.

Figure 11.3 shows an example of the BINOMDIST function used to calculate the probabilities
that a manufactured piece of equipment will pass a safety test. When the cumulative argu-
ment is FALSE, the probability is about 1% that the safety test will be passed exactly 9 out of 10
trials. Using the TRUE cumulative argument, the probability is almost 100% that the safety
test will be passed in 1 to 9 of the 10 trials.

Figure 11.3 G5 =] = | =BINOMDIST(C5,D5 E5 F5)
The Percent column dis- 1 Al 8] c b | E £ & | v | =
. BinowmpisT
3
NUMBER OF PROBAEILITY BINOMDIST
4 SUCCESSES TRIALS OF PASSING CUMULATIVE RESULT PERCENT
5 9 10 05 FALSE | 0.009766 | 1.0%
| NUMBER OF PROBABILITY BINOMDIST
7 SUCCESSES TRIALS  OF PASSING CUMULATIVE RESULT PERCENT
8 [ 10 05 TRUE 0999023 a2 9%
NUMBER OF PROBABILITY BINOMDIST
10 SUCCESSES TRIALS  OF PASSING CUMULATIVE RESULT PERCENT
11 [ 10 05 FALSE 0.000277 0.1%
12 1 10 05 FALSE 0.009768 1.0%
13 2 10 05 FALSE 0.042245 4.4%
| 14 | 3 10 05 FALSE 0117188 11.7%
(15| 4 10 05 FALSE 0.205078 05% e
Ll il MARPAGE [/ AVEDEV and AVERAGE AVERAGEA and AVERAGE jBIMOMDIST ¢4 | | el
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CHIDIST

CHIDIST returns the one-tailed probability of the chi-squared (X2) distribution; the area in the
right tail under the chi-squared distribution curve.

=CHIDIST (x,degrees_freedom)

The cHIDIST function is used in conjunction with the CHITEST function to perform hypo-
thesis tests, including: experiments with more than two categories (goodness-of-fit tests or
multinomial experiments); contingency tables (independence and homogeneity tests); and
variance and standard deviation of a single population.

For example, an experiment might hypothesize that farmers who do not till the soil before
planting a crop, will yield a larger harvest. By comparing the observed results with the
expected ones, you can decide whether the hypothesis is valid.

X Is the value at which you want to evaluate the distribution.
DEGREES FREEDOM  The degrees of freedom are typically the number of observations
that can be chosen freely and is usually denoted by df.

Small degrees of freedom skew the distribution curve to the right. Large degrees of freedom
skew the distribution curve to the left, making it more symmetrical like a normal distribution
(bell-shaped curve). Figure 11.4 shows the results of several CHIDIST calculations using dif-
ferent values of X and degrees of freedom.

Figure 11.4

If the CHITEST result
is more than the
CHIDIST result, the
hypothesis is typically
rejected.

CHIINV

ES ﬂ =| =CHIDIST{CS Da)
AlB [ ¢ D E | E e [T H [0 ] [
1 '
> CHiDisT
=N
DEGREES OF CHIDIST The CHIDIST resuilt
| 4 | X FREEDOM _ RESULT indicates the area under
| 5 | 0.001 1 | 0.975) =CHIDIST(C5, D5} the right tail of the
| 6 | 1.500 5 0.913 distribution curve at the
L7 5.200 15 0.930 designated value of X. This
a8 36.000 22 0.020 area is sometimes called
(9| 25.000 40 0.958 the significance fevel.
10
11
12 _
13|
14
15 <
s[4 [ o} BINGMEIST Y cHIDIST / CHITEST / CONFIDENCE / CORREL / COUNT and COUNTA | 4| |l

CHIINV returns the inverse of the one-tailed probability of the chi-squared (xz) distribution.

=CHIINV(probability,degrees_freedom)

Where the CHIDIST returns the area under the right tail of the distribution curve, the CHIINV

returns the remaining area under the distribution curve. The total area is 1.
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PROBABILITY Is the probability associated with the chi-squared (x?) distribution.

DEGREES FREEDOM The degrees of freedom are typically the number of observations
that can be chosen freely and is usually denoted by df.

CHITEST

CHITEST returns the test for independence.

=CHITEST (actual_range,expected_range)

The CHITEST function is used with tables such as those shown in Figure 11.5. These tables
are referred to as contingency tables or cross-tabulation tables. The tables show two character-
istics—gender and opinion. The CHITEST function checks the independence of the character-
istics, in other words that the option is or is not related to gender.

ACTUAL RANGE Is the observed data.

EXPECTED RANGE Is the ratio of the row and column totals to the grand total for the
observed data.

Figure 11.5 shows the actual values and expected ratios. You need to calculate the expected
ratios before you can perform the CHITEST. The actual range and expected range must have the
same number of values. The expected ratios are calculated by multiplying the corresponding
actual row and column totals and dividing by the actual grand total.

Figure 11.5 HE =] = =CHITEST{DB.ES,DI13E15)
You need to calculate A[BJ ¢ o I E [ F ¢ HO [0 ) K[ LT
the expected ratios 2 CHITEST
before you can B
perform the CHITEST. 4 Actual Values Totals CHITEST
5 Women Ien RESULTS |
| 6 | In Favor a3 i 163 0.02071871
7| Against 87 32 119 =CHITEST(DS:E8,013:E15)
& | No Opinion 12 6 18
| 9 | Totals| 192 108 300
10
| 11| Expected Ratios The expected ratios are calculated
12 Wiomen hen by muliplying the corresponding
| 13 | In Favor| 104 32 58 68 actual row and column totals and
14 Against 76.16 42 84 dividing by the actual grand total.
| 15 | No Opinien| 1152 648 For Women/Against the
16 calculation is =119%192/300 [
| 17 | resulting in 76.16.
18 =
] 41> T pi}{ BINGMEIST / CHIDIST 3 CHITEST / CONFIDENCE / CORREL / COUNT and COUNTA | 4 | | > ]

CONFIDENCE

CONFIDENCE returns the confidence interval for a population mean.

=CONFIDENCE (alpha,standard_dev,size)

The confidence interval is a range on either side of a sample mean, indicating the lowest (or
earliest) and highest (or latest) values. Figure 11.6 shows the prices for efficiency apartments
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in various cities. After you calculate CONFIDENCE you subtract the result from the mean to get
the low interval and add the result to the mean to get the high interval.

ALPHA Is the significance level used to determine the confidence level. The
confidence level equals 1-alpha (shown as a percentage). If alpha
(the significance level) is .1, then the confidence level is 90%. Typical
confidence levels are 90%, 95%, and 99%.

STANDARD_DEV Is the standard deviation for the data set.
SIZE Is the the sample size.
Figure 11.6 F5 =] =| =COMFIDENCE{CS,D5 E5)
Though not part of the AlB | c ' D e F 6 H [ 1T
. 1
CONFIDENCE function, | C .
you need to calculate 2 onfidence
the mean, using the =N |
AVERAGE function. 4 ALPHA  STANDARD DEV __ SIZE CONFIDENCE
5 | | 005 [ 19860 4 | o408
|5 | =CONFIDENCE(CS, DS, ES)
7 OBSERVATIONS
e Seate 750 [ mEAaN |
9 | Pordand 575
10 San Francisco 1220
11 San Diego 725 LOW INTERVAL
12 Phoenix 625 573.78
13 Las Vegas 595
14| Minneapolis 550 HIGH INTERVAL
15 Colorado Springs 600
| 16 | Cmaha 575 =
W[4 W]/ EINOMDIST / CHIDIST / CHITEST % CONFIDENCE / CORREL / COUNT and COUNTA| 4 | | ]

CORREL

CORREL returns the correlation coefficient between two data sets.

=CORREL (arrayl,array2)

The CORREL function is used to determine the relationship between two variables. For exam-
ple, in Figure 11.7, the correlation between the monthly average temperature and the monthly
average water usage (in gallons) is 0.954163749.

The value of the correlation coefficient always lies between -1 and +1. A correlation coeffi-
cient close to +1 indicates a positive correlation, as one variable increases, the other variable
increases. A correlation coefficient close to -1 indicates a negative correlation, as one variable
increases, the other variable decreases. A correlation coefficient close to zero (0) indicates
there is little or no correlation between the variables.

ARRAY1 Is the first set of values; can be a cell range, range name, or array.

ARRAY2 Is the second set of values; can be a cell range, range name, or array.
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N O T E The number of data points in each array must be the same. If array1 has 12 data
points, array2 must also have 12 data points.

The equation for the correlation coefficient is

Covl( X1
e =T
AI-“ L‘?A' ' |’_7 i
where
—liﬁayil
and
] i
COV(X’Y) = ;Z(‘Tf Ty )(y»" - -"""_d*jl
Sl
Figure 11.7 16 =] = [ =CORREL[DE:D17,CE:G1T)
If the cells contain text, 1 AlB] ¢ [ b [e[ F | 6 [H] ! [ 3
logical values, or are — C
empty, they are ignored. 2 ORREL
Cells containing zero | 3 |
(0) are included in the 4 "““’“"; "“““":
. Werage Werage
CORREL calculation. = Month Temp Morth Vyater Usage | | CORREL RESULT
| 6 | January 32 January 2310 0.954163749
| 7 | February 30 February 2925  =CORREL({D6:D17,56:G17)
| 8 | Iarch 43 March 3160
9 April 56 April 4726
10 Iay 72 May 5990
11 June 6 June 481 1
| 12 | July &4 July 9917
13 August ar August 11245
| 14 | September 73 September 8572
15 Cctober 59 October 5631 =
e[ 4> T w}{ BINGMEIST / CHIDIST / CHITEST / CONFIDENCE 3 CORREL / COUNT and COUNTA |4 | | ]

COUNT

COUNT counts the number of cells that contain numbers within the list of arguments.

=COUNT (valuel,value2,...)

The COUNT function is used only to count the numerical entries in a range. Figure 11.8 shows a
comparison between the COUNT and the COUNTA functions.
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VALUE N You can specify up to 30 arguments for the COUNT function. The argu-
ments can be cell references, arrays, or range names. Blank cells or
cells containing text are ignored. Cells that contain a zero (0) or dates
are included in the COUNT calculation.

Figure 11.8 Ed =] = =COUNTA[CE.C15)
Numbers with symbols Al B ] c ol e [ F [ 6 [ H [ 1 [JFE
1
are treated as text by | C C
Excel and are therefore 2 OUNT and \wOUNTA
not included in the 3 |
COUNT function 4 Part Numbers COUNT
lculati 5 1234 g =COUNT(C5:C15}
calculation. 8 1367
7 1279
8 [2345-01 COUNTA |
6 Treated as text |2 | 234502 11| =COUNTA(C5:C15)
by Excel ilo 4451
11 4453
[iz] 4457
13| 5260 I
14 | 5268
15| 5269
16 =
4[4[ ¥} CHIDIST / CHITEST /_CONFIDENCE_{ CORREL ' COUNT and COUNTA /” COUNTELAI[ 4 | | I

COUNTA

COUNTA counts the number of cells that are not empty.

=COUNTA(valuel,value2,...)

Use the COUNTA function to count the number of cells in a range that contain text, numbers, or
a combination of text and numbers. Although you can use COUNTA to generate the number of
clients or employees in a list, it counts each entry, not unique entries.

To count unique entries, combine the SUM and the COUNTIF functions. For example, if the range to
be counted is C6:C46, the formula would be:

=SUM(1/COUNTIF(C6:C46,C6:C46))

You must array-enter the formula (using Ctrl+Shift+Enter) for this formula to count properly.

Refer to Figure 11.8 for a comparison between the COUNT and the COUNTA functions.

VALUE N You can specify up to 30 arguments for the COUNTA function. The
arguments can be cell references, arrays, or range names. Blank
cells are ignored. All other cells are counted.

COUNTBLANK

COUNTBLANK counts the empty cells in a specified range.
=COUNTBLANK (range)

RANGE Is the range to be counted.
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In the COUNTBLANK function shown in Figure 11.9, any cells that are blank or formula that

return “” (empty text) as the formula results are counted.
Figure 11.9 F16 =] = | =COUNTBLANK{F5 F 14)
An IF function is used Al B ] ¢ | b | E F 1T e [ H [ 1 I3
S 1
to avoid displaying an | C
error message when a 2 OUNTBLANK
blank or text value is Le
found in the 1998 4 1998 Total 1999 Total Status
| 5 Australia 935000 11,230.00 20%)| =IF(OR{ISTEXT(DS), ISELANK(DS)
column. 6 Canada 459000 375000  -18%
7 Chile 4,181.54
8 Japan 257400 3,217.50 25%
9 Korea 548000 542000 1%
10 Mexico 695000 851650 23%
11 Puerto Rico 125600 350000 185%
(12 Saudi Arabia 649000 819687 26%
13 ] Tonga nevs account 290.00 =
| 14 | United States 937000 12.660.00 35%
WES
16 | [COUNTBLANK] 1 [ i [ 2 | =COUNTELANK({F5:F14) -
| &« crimesT / ConFmEcE { CORREL / COUNT @nd COUNTA ), COUNTBLANK / Coun | 4| | ]

COUNTIF

COUNTIF counts the number of cells in a range that meet a given criteria.
=COUNTIF (range,criteria)
Use COUNTIF when you only want to count part of a range, as shown in Figure 11.10.

RANGE Is the range to be counted.

CRITERIA Is the criteria you want to evaluate; can be a number (14), a cell reference
(G5), an expression (E5>10), or text (“Victorian Décor”).

Figure 11.10 GO =] =| =COUNTIF(C5.C29,65)
Use cells to store A B | T D E |F G | o]
values (such as that |1 I~
shown in G5) to make 5 COUNT|F
your worksheets more BN
flexible. | 4 | Cust Order Date _Quantity | | Cust |
| 5 | Vietorian Décor 08/02/99 3 Stewart & Coster
| 6 | Stewart & Coster 09/03/99 8
| 7 | CPD 09/03/99 12
| 8 | BC Construction 09/04/99 five COUNTIF RESULT
1 9 | Hebron Boat Maintence 039/04/99 9 2
(10| Coastal Management 09/05/99 11 =COUNTIF(C5:C29,55) ]
11 Lone Star Casting Rods 09/05/99
112 | Stewart & Coster 09/05/99 4
13 City 15D 09/06/99 9
| 14 | HAFB 09/06/99 13
15 Memaorial Hospital 09/0%/93 53
| 16 | Delmarva Maintenance 09/10/99 g =
[« TrlycounTiF /covar / crmemvom f DEVSG / EXPOMDIST [ FDIST / FoRECAST /R[4 | | >l
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COVAR

COVAR returns covariance, the average of the products of deviations for each data point pair.
=COVAR (arrayl1,array2)
The CoVAR function is used to determine if a relationship exists between two data sets. The

range of covariance is from -1 to +1. The data values must be integers. Figure 11.11 shows an
example of the COVAR function.

ARRAY1 Is the first set of values; can be a cell range, range name, or array.

ARRAY2 Is the second set of values; can be a cell range, range name, or array.
The equation for the covariance is
1 i
Covl(X,¥)=—2(x, — e, )7 - )
i

!

Figure 11.11 G5 =] =| =COVAR(D&:D11EBETT)
If the data set contains AlB ] c D [ E E] G TR
. 1
text, logical values, or — C
blank cells, those cells 2 ovar
are ignored. Cells that 3 |
contain a zero (0) are 4 ARRAN ARIEAY COVARTRE SO
included in the COVAR | 5 | Person Height Wyeight 107.36
included | 6 | David 65 165 =COVAR(D6:D11,E6:E11)
calculation. | 7 | JE— 70 210
N Michael 75 170
9 | Kenin &1 255
10 Rorn 72 190
11 Tom 74 205
12
13 Mean 73 199 L
|14 |
15
| 16 | =
14| 4[» [ W}/ COUNTIF “CovAR / CRITBINGM / DEVSG / EXPONDIST / FDIST / FORECAST / FR |4 | | I

CRITBINOM

CRITBINOM returns the smallest value for which the cumulative binomial distribution is greater
than or equal to a criterion value (alpha).

=CRITBINOM(trials,probability_s,alpha)
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CRITBINOM is the probability that there are no more than a specified number of successes in
the trial. This function is frequently used for quality assurance evaluations. For example, what
is the largest number of defective products in a batch that is acceptable; more than that num-
ber and the batch is rejected. Figure 11.12 shows an example of this function.

TRIALS Is the number of trials.

PROBABILITY_S Is the probability of success on each trial; must be a positive number

less than 1.
ALPHA Is the criterion value that the cumulative binomial distribution must
be below.
Figure 11.12 Fs =] =[ =CRITBINOM(C5,D5 E5)
Increasing the proba- Al ¢ | D | E F [ e [ H =
bility while keeping 1
the alpha unchanged 2 CRlTBINOM
has no impact on the B PROBABILITY OF CRITEINOM
CRITBINOM function m TRIALS  NO DEFECT ALPHA __ RESULT
result. 5 | 10 0.75 095 | 1000 | =CRITBINOM(CS,05,E5)
5 10 0.75 0.80 9.00
7 10 D.85 0.95 10.00
s | 10 0.85 0.80 9.00
9 | 10 0.50 0.95 8.00
10 10 0.50 0.80 £.00
11 100 0.75 0.95 52.00 =
12| 100 0.75 0.50 79.00
13
14 | =
144> v}/ COUNT and COUNTA_/ COUNTELANK_{ COUNTIF / COVAR ) CRITBINOM / DEVSG, [4 | | I

DEVSQ

DEVSQ returns the sum of squares of deviations of a data set from their sample mean.

=DEVSQ(numberi,number2,...)

The sum of the deviations is always equal to zero. Squaring the deviations, then summing
them, enables you to calculate variance and standard deviation. The DEVSQ function calculates
the deviations, the square of each deviation, and mean before returning the sum of the
squares. These were included in Figure 11.13 only for illustration purposes.

NUMBER N  You can specify up to 30 arguments for the DEvVSQ function. Arguments can
be cell references, arrays, or range names. Blank cells or cells that contain
a text, or logical values are ignored. Cells containing zero (0) are included
in the calculation.
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Figure 11.13 ATE] C D E | F e W[ T T J3
Manually calculating 1
the sum of the 2 DE‘JSQ
squared deviations EN
ields the same result 2R | SRS El elElas)
y h functi 4 OBSERVATIONS  |FROM MEAN | DEVIATIONS | MEAN RESULT |
as the DEVSQ function. | 5 | Seatlle 75 6.10 37.21]_68.90 49629
(6 | Portiand 57 -11.80 14161 =DEVSQ(D5:D18)
7 | San Francisco 123 5410 292681
| 8 | Las Vegas 59 -9.80 980
9 | Minneapolis 55 -13.80 193.21
10 Colorado Springs 6o -5.80 7921
11 Indianapolis 52 -15.90 285 61
12| Charleston & 0.10 0.01 —
13| Cambridge 45 -23.80 57121
(14 Baltimore 94 25.10 §30.01
15 [sum 000l 498290
. 1R -]
6 Manual calculation 14| 4[> ¥}/ COUNTBLANK J COUNTIF / COVAR / CRITBINGIM DEVSQ / ExFONDIST / foisT 4[4 [ ]
of the sum of the
squared deviations ® Results of the

DEVSAQ function

EXPONDIST

EXPONDIST returns the exponential distribution.
=EXPONDIST(x,lambda,cumulative)
The exponential probability distribution deals with the lapse of time between two successive

occurrences, when the average number of occurrences per unit of time is known. Figure
11.14 shows an example of this function.

X Is the value of the function.
LAMBDA (A) Is the parameter value.
CUMULATIVE Is a logical value that indicates which form of the exponential function

to provide. If TRUE, then EXPONDIST returns the cumulative distribution
function. If FALSE, then EXPONDIST returns the probability density
function.

The formula for the probability density function is
flxy A= A
The formula for the cumulative distribution function is

Flx; Al=1-¢*
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Figure 11.14 a7 =] = =EXPONDIST(CT,ET.FT)
The cumulative AlB | c | D E Fo G =
. 1
argument dictates | E
which formula is 2 XPONDIST
used to calculate | 3 | S ONEET
EXPONDIST. 4 X MEAN LAMBDA  CUMULATIVE RESULT
Minutes to sarve Prabability it takes 5
the next Ayerage customers  Customers TRUE ar minutes fo serve the
| 5 | custormner servedin 1 hour  per minute FALSE next custorner
| 6 | 5 30 05 TRUE 09179
7| 5 20 05 Fase | 00410 |
| & | =EXPONDIST(C7,ET FT)
| 9 o
10 Cumulative distribution function {when cumulative is TRUE) P(I; A=1- e
11 Probability density function {when cumulative is FALSE) f(x; A= A
12
[ [« T/ cotnTeianc { coonmF / CovaR /_CRITBINGM / Ceveq yexponnisT JFosT 44| | ][]

FDIST

FDIST returns the F probability distribution.
=FDIST(x,degrees_freedoml,degrees_freedom2)

The FDIST function is used for analysis of variance, that is to determine if two data sets have
different degrees of diversity. This function returns the one-tailed probability of the FDIST dis-
tribution. Figure 11.15 shows an example where the FDIST is approximately .025, the area in
the right tail under the FDIST distribution curve. This is the significance level. The significance
level represents the probability of rejecting the statement you assume is true (the null
hypothesis). In this case that probability is 2.5%.

X Is the value at which to evaluate the function; must be a non-
negative number.

DEGREES FREEDOM1 Is the numerator of freedom.

DEGREES FREEDOM2 Is the denominator of freedom.

Figure 11.15 HS =] = =FDIST(G5 D12,E13)
FDIST returns the AlB ] c o [E TF[e T H [T K&
probability of rejecting e
the statement you 2 FD|3T
assume is true. =N College
| 4 | Entrance Scores |Juniors|Seniors X FDIST
| 5 | 1500 1350 6.23 0.02487
| 6 | 1280 1100 =FDIST(GS,D13.E13)
7 | 920 1440
| & | 1360 40
(9] 1480 1270
10 1210
11 1050 Degrees of Freedom are
12 | Sample Size 5 T typleally calculated as the
13 | Degrees of Freedom| 4 5 sample size minus one. I
14 |
15
| 16 | -
W[ «[» [ W]/ COUNTELANK / COUNTIF / COVAR / CRITBINGM { DEVSQ / EXPONDIST FDIST 4] 4| | I
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FINV

FINV returns the inverse of the F probability distribution.

=FINV(probability,degrees_freedomi,degrees_freedom2)

The FINV function is when you know the significance level you want to achieve and need to
generate x. An example of an FINV function is =FINV(.025,4,6) which results in 6.23.

PROBABILITY Is the probability associated with the F cumulative
distribution—the significance level.

DEGREES FREEDOMA1 Is the numerator of freedom.

DEGREES FREEDOM2 Is the denominator of freedom.

FINV uses an iterative technique for calculating the function. The default maximum number of
iterations is 100. If a result is not reached within those iterations, the #N/A value is returned.
You can change the number of iterations under Tools, Options, Calculation tab.

FISHER

FISHER returns the Fisher transformation at x.
=FISHER(X)

The FISHER function is used to perform hypothesis testing on the correlation coefficient. An
example of a FISHER function is =FISHER(.95) which results in 1.831780823.

X Is the numeric value for which you want the transformation; must be between
-1 and +1.

The equation for the Fisher transformation is

1 [“_X]
S s g

FISHERINV

FISHERINV returns the inverse of the Fisher transformation.
=FISHERINV(y)

Use this transformation when analyzing correlations between ranges or arrays of data. If
y=FISHER(x), then FISHERINV (y)=x. An example of a FISHERINV function is =FISHERINV (1.5),
which results in 0.905148254.

Y Is the value for which you want to perform the inverse of the transformation.
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The equation for the FISHERINV transformation is

FORECAST

2% -1

R A
g™ +1

FORECAST calculates or predicts a future value by using existing values.

=FORECAST (x,known_y's,known_x's)

Use the FORECAST function when you want to predict a value based on the trend of the exist-
ing or known data. Figure 11.16 shows a forecast for the next year, based on sales from the
past three years.

X

The data point of the value you want to predict.

KNOWN_Y'S  The known values for the known data points; the dependent variable.

KNOWN_X'S  The known data points—typically increments of time (years, quarters,

Figure 11.16
FORECAST can only
predict one future
value. See the TREND
function to predict
more than one value.

months); the independent variable.

HE =] = | =FORECAST{H5,E6.GB E5.G5)

Al[B]L ¢ [T o [T E [ F & [ B [ I JJF K =
KB =
> Forecast
| 3 |
4 SALES X
5 KNOWN X VALUES 1995 1997 1998 1999
6 | KNOWN Y VALUES 832,997 865,998 918,999 |, 959,000
7 =FORECAST(H5,E6:G6,E5:G5)
3
9
10
L] L
12|
13|
14 |
15 -
[ 4 W FOIST Y FORECAST / FREQUENCY / FTEST / GECMEAN / GROWTH / HYPGECHDIST |4 | | I

@ The predicted value

FREQUENCY

FREQUENCY calculates how often values occur within a range of values, and then returns a
vertical array of numbers.

=FREQUENCY (data_array,bins_array)

Figure 11.17 shows the FREQUENCY function used to count how the number of test scores that
fall within ranges of scores. Because this function returns an array:
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The result range must be selected before you begin the function.

The function must be array entered by using Ctrl+Shift+Enter, instead of just pressing
Enter.

The data_array is the list of student scores. The bins_array is the list of max scores
(G5:GY9). Because this function always returns one more element than the number of ele-
ments in the bins_array, the range selected for the frequencies is H5:H10.

DATA_ARRAY Is the array of values for which you want to count frequencies
(the test scores in Figure 11.17).

BINS_ARRAY Is the array of intervals into which you want to group the values
in the data_array.

Figure 11.17 H5 =] = | (=FREQUENCY{Scores,G5:Ga)}
The range name Scores AlB] ¢ DIEE T & | H I J K[ L =
is used here to identify 1
the data_array. 2 FREQUENCY
| 5|
@ bins_array | 4 | Test Scores Grade Max Score| FREQUENCY
| 5 | Student Score
6 | Bart a5
7 | Erik 77
| 8 | Felicia a7
| 9 | Gus 63
1 10 | lan T4
11 Jaime 93
o data_array | 12 | Lu 70 The bins_array lists the maximum nhimber for the range in
13 | Marina 83 assending order. The FREQUENCY ffunction always returns 1=
| 14 | Palrick 95 ohe more value than the number of fralues in the
15| Ricardo 88 bins_array.
| 16 | Williarm 55 =
4[4[ v}/ FOIST / FCRECAST “FREQUENCY  FTEST / GECMEAN { GROWTH |/ HYPGEOMDIST |4 | |l

€ Selected cells to return
the frequency_array

FTEST

FTEST returns the result of an F-test.
=FTEST (array1,array?2)
This function is used to compare the variances in two data sets. Specifically, it returns the one-

tailed probability that the variances are not significantly different. Figure 11.18 shows an
example of this function.

ARRAY1 Is the first data set.
ARRAY2 Is the second data set.

Data sets that contain text, logical values, or empty cells are ignored. However, if the data set
contains a zero, that value is included in the calculation.
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Figure 11.18 B =] =[ =FTEST(DED11 EGETT)
The FTEST function AlB | c | o [ E |F 6 [ H 1 [ulF]
1
calculates the proba- — F
bility that the variances 2 TEST
in the two data sets | 3 |
are not significantly =3 R LTnd
different | 5 | Production Plant A| Plant B FTEST RESULT
' . | 6 | January 1500 1350|  |_0.821582521
| 7| March 1290 1100 =FTEST(D6:D11,E6:E11)
| & | May 920 1440
(9| July 1360 240
10 September 1480 1270
11 Movernber 1210 1050
12
|13 | [ MEAN] 1293] 1192] |
14
|15 |
16 =
] 4] » [/ FOIST / FORECAST / FREQUENCY Y FTEST ¢/ GECMEAN / GROWTH / HYPGEOMDIST |4 | | I

GAMMADIST

GAMMADIST returns the gamma distribution.
=GAMMADIST (x,alpha,beta,cumulative)
The GAMMADIST function is used to study variables that have a skewed distribution. For example,

GAMMADIST (12,7,3,FALSE) results in 0.034731878 and GAMMADIST (12,7,3, TRUE) results in
0.110673977.

X Is the value at which you want to evaluate the distribution; must be
greater than zero (0).

ALPHA A parameter to the distribution.

BETA A parameter to the distribution. If beta equals one, the standard gamma

distribution is returned.

CUMULATIVE Is alogical value that determines the form of the function. If TRUE, the
cumulative distribution function is returned. If FALSE, the probability
mass function is returned.

The equation for the gamma distribution is

.
=1 §

1
f(x;a?,;?°)= — 2

pys—ra—
AT Rr(.’.‘?j

The equation for the standard gamma distribution is
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GAMMAINV

GAMMAINV returns the inverse of the gamma cumulative distribution.

=GAMMAINV (probability,alpha,beta)

The GAMMADIST function generates a probability p=GAMMADIST (x, ...). The GAMMAINV function
takes a probability as one of its arguments and generates x—GAMMAINV (p, . . .)=x. So that
GAMMAINV (0. 110673977,7,3) results in 12 (when cumulative is TRUE in the GAMMADIST
function).

PROBABILITY Is the probability associated with the gamma distribution.
ALPHA A parameter to the distribution.

BETA A parameter to the distribution. If beta equals one, the standard
gamma distribution is returned.

GAMMALN

GAMMALN returns the natural logarithm of the gamma function.

=GAMMALN (x)
For example if x=6, GAMMALN (6)=4.787491743.

X Is the value for which you want to calculate the GAMMALN; must be a positive number.

GEOMEAN

GEOMEAN returns the geometric mean of an array or range of positive data.

=GEOMEAN (number1,number2,...)

Use the GEOMEAN when you want to calculate the average growth rate of compound interest,
assuming variable interest rates. Figure 11.19 shows an example.

NUMBER N Up to 30 arguments can be specified, including cell references or an array.

The equation for the geometric mean is

GM; =”\I|'y1yz}’3---}’n
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Figure 11.19 EE =] = =GEOMEAN(C5.C13)
The GEOMEAN is not AlB "¢ [D[E | F R R
the same as the =
arithmetic mean 2 GEOMEAN
(AVERAGE). N
| 4 | Interest Rates [ mEan |
| 5 | 5.50 647 | =AVERAGE(C5:C13)
| 5 | .00
| 7 | .25 GEOMEAN
8 | 5.75 544 | =GEOMEAN{C5:C13)
(9| 5.00
10 7.00
11 7.25
12 7.00
13 7.50 |
| 14
15
| 16 | &
[« » [/ FOIST / FORECAST / FREQUENCY J FTEST $,GFOMEAN ( GROWTH / HYPGEOMDIST |4 | | I

GROWTH

GROWTH calculates predicted exponential growth by using existing data.

=GROWTH (known_y's,known_x's,new_x's,const)

Using an existing data set of values and increments, and supplying a new set of increments,
the GROWTH function generates the predicted set of corresponding values (the new y values).

In Figure 11.20, the exponential growth values (the predicted y values) have been calculated.
The known_y and known_x values are based on the formula y=b*m~x. A set of new y values is
predicted for the entire time increment, not just for the additional time increments you specify.
Because these new y values are based on the growth equation (and not on the known y values),
the first three y values predicted do not match the known y values for the same increment.

KNOWN_Y'S The known values for the known data points; the dependent variable.
Each value must be a positive number.

KNOWN_X"'S The known data points—typically increments of time (years, quarters,

months); the independent variable. An optional argument. If omitted
assumed to be the array {1,2,3...}, the same size as the known_y’s.

NEW_X'S The data points of those values you want to predict. An optional argu-
ment. If omitted assumed to be the same as the known_x’s.

CONST TRUE or FALSE indicating whether the slope (b) is = 1 (FALSE) or not
(TRUE).

Because this function returns an array:

The result range must be selected before you begin the function.

The formula must be array entered by using Ctrl+Shift+Enter, instead of just Enter.
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Figure 11.20 014 =] = | {=GCROWTH(DS.F5,07 F7.08:H3,D113
You must select the AlB] c b | e [ F [ & [ H ]

range where the results GROWTH

[>]

1
are to appear before 2
you begin the GROWTH | 3 |
function. =2 SALES
| 5 | KNOWN Y VALUES 832,997 866993 918,999
(5]
7 [ KNOWN X VALUES 1996 1997 1998 |
o
9 [ NEWXVALUES 1996 1987 1998 1999 2000
11| | CONST _TRUE |
12 {TRUE or FALSE)
=T
14| [GROWTHRESULTS | e30468 [ 872286 016209 ©62344 1010802 |
15 {new Y values)
16 At the final step of the function, press Ctri+Shift+Enter to i
| 17 | array enter the function.
18 -
14| «[» [ Wl/ FOIST / FORECAST / FREQUENCY / FTEST / GEGMEAN ' GROWTH / HYPGEGMDIST |4 | | ]

HARMEAN

HARMEAN returns the harmonic mean of a data set.

=HARMEAN (number1,number2,...)

The harmonic mean is the reciprocal of the arithmetic mean of reciprocals. The harmonic
mean is always less than the geometric mean and arithmetic mean.

NUMBER N Up to 30 arguments can be specified, including cell references or an
array. Each number in the data set must be positive.

The equation for the harmonic mean is
1 1 1
H, n 2. Y,

If the data set is {5.50,6.00,6.25,5.75,6.00,7.00,7.25,7.00,7.5} the

arithmetic mean is 6.47.
geometric mean is 6.44.

harmonic mean is 6.40.

HYPGEOMDIST

HYPGEOMDIST returns the hypergeometric distribution.
=HYPERGEOMDIST (sample_s,number_sample,population_s,number_population)
The HYPGEOMDIST function returns the probability of a given number of sample successes, and

is used when the population size is finite. Each observation is either a success or failure.
Figure 11.21 shows an example of the HYPGEOMDIST function.



INTERCEPT I 247

SAMPLE_S Is the number of successes in the sample; s in the equation.
NUMBER_S Is the size of the sample; # in the equation.
POPULATION_S Is the number of successes in the population; M in the equation.

NUMBER_POPULATION Is the population size; N in the equation.

The equation for the hypergeometric distribution function is

)

PlE=x)=hlxnMN)=

Figure 11.21 IEE] T (B IU|[S= =% %, B3 FEOO-A]
The result in this c10 j =HYPGEOMDIST(CT.D7,ET FT)
HYPGEOMDIST A[B] e [ E_ [ F el m T4
1
example is a 30%
probability that one of 12| HYPGEOMDIST
the cards is an Ace. L8
What is the probability that out of 5 cards selected at random
4 from a deck of playing cards, that one will be an Ace?
5
Sample Number in Population Population
6 S Sample Successes Size
| 7| 1 5 4 52
8|
HYPGEOMDIST -
| 9| RESULT |
| 10 | 0209473636
| 11| =HYPGEOMDIST(C7,07,E7,F7)
|12
15 -
[ 4] » w[{ FoRECAST / FREQUENCY J FTEST / GEOMEAN / GROWTH HYPGEOMDIST / INTER[ 4 | | I

INTERCEPT

INTERCEPT calculates the point at which a line will intersect the y-axis by using existing
x-values and y-values.

=INTERCEPT (known_y's,known_x"s)
The INTERCEPT function will tell you the value of y when x is zero. Figure 11.22 shows an
example.

KNOWN_Y'S The known values for the known data points; the dependent variable.

KNOWN_X'S The known data points. If increments of time (years, quarters, months),
convert or substitute consecutive integers. The independent variable.
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Figure 11.22 HE = =] —INTERCEDT(DG:FE.IljS:FSJ I I I I
. Al B © i] E F G H I IR
Use the Chart Wizard to 1 =
plot the known values | INTERCEPT
on a line chart. |3 |
4 KNOWN ¥ VALUES [ INTERCEPT |
5 | 1 2 3 |[__7s8s88
16 | KNOWN Y VALUES| 832997 866996 0918999 | =INTERCEPT{D6:F6,D5:F5)
7
| 8 | Ifyour % values are 540,000
g | increments of time (vears, gog g
| 10|

a

H20,000
800,000
780,000

quariers, months) convert
them to conseculive 900,000
integers as shown in this  ggp 000
example.
860,000
/40,000

BEEEEEE al

2

lla T4 e | WG INTERCEPT {LARGE (LINEST {LOGEST /4 MAR end MaXA  MEDTAN / MIN endMINA {MODE { NEGEINOMDIST J "

KURT

KURT returns the Kurtosis of a data set.

=KURT (number1,number2,...)

Kurtosis characterizes the relative peakedness or flatness of a distribution compared to the
normal distribution. When the Kurtosis is positive, the distribution is relatively peaked. When
the Kurtosis is negative, the distribution is relatively flat.

NUMBER N The arguments (up to 30 argument), including cell references, range
names, or arrays. More than four data points are required for the KURT
function to calculate a result.

The calculation KURT(1,3,7,2,3,9,2,4) returns 0.384769378 and KURT (2,4,3,5,1,2,3,4)
returns —0.7. The equation for KURT is

LARGE

LARGE returns the k-th largest value in a data set.
=LARGE (array, k)

The LARGE function is used to retrieve a value based on its standing or rank in the data set.
Figure 11.23 shows an example of the LARGE function returning the third largest number from
the list.

ARRAY Is the range of data from which you want to return the k-th largest value.

K Is the position (from the largest) of the data point you want to return.



Figure 11.23
LARGE returns the
position of the specified
largest value in the data
set. To return the corre-
sponding state, use

the VLOOKUP function.
To return the smallest
value, use the SMALL
function.

LINEST
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Fa j = | =LARGE[DE D17 F5)
AlB ] © D [E] F [e] H =
- e
. LARrGE
| 3 |
| 4 | Plant Unit Production [ unitRank | | Adding the rank to the
= Qi B worksheet makes the
| 6 | Arizona 18,750 function more flexible.
| 7 | California 24,700 LARGE RESULT
| 8 | Colorado 19,300 232,900 =LARGE({D&:D17,F5)
(9] ldahio 16,200
10 Indizna 14,500
11 Maryland 11,400
12 Mewy Mexico 12,600
13 South Carolina 14,600 1
| 14 | Texas 26,500
15 Vermeont 7.400
16 Virginia 22900

&4 pilyLARGE / LINEST /LGGEST / MAX and MAXA / MEDIAN J MiNandMiNA_/moce /|4 |

]

LINEST calculates a straight line that best fits your data, using the “least squares” method.

=LINEST (known_y's,known_x's,const,stats)

The LINEST function uses the equation

y =mx +b

If there are multiple ranges of x values the equation is

y = mix1 + m2x2 + ...

+ b

Because the result is an array, the formula must be array entered by using Ctrl+Shift+Enter,
instead of just pressing Enter (see Figure 11.24).

KNOWN_Y'S
KNOWN_X'S

CONST

STATS

N O T E Before you start the function

The known values for the known data points; the dependent variable.

The known data points. The independent variable. An optional argument. If
omitted assumed to be the array {1,2,3...} the same size as the known_y's.

TRUE or FALSE indicating whether the y-intercept (b) is = 0 (FALSE) or
not (TRUE).

If stats is TRUE, LINEST returns the additional regression statistics, so
the returned array is {mn,mn-1,....m1,b; sen,sen-1,...,sel,seb; r2,sey; F,df;
ssreg,ssresid}. If stats is FALSE or omitted, LINEST returns only the
m-coefficient and the constant b.(See Table 11.1.)

If stats will be FALSE, select a range of cells one

cell high and two cells wide (as in this example). If stats will be TRUE, select a range of
cells five cells high and two cells wide.



250 I Chapter 11  Statistical Functions

Figure 11.24 F6_ =] =[[FUNEST(L6.017,05.C17.TRUE)]
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. . | 5 onths) M Coeffi Constant b choasing Chart, Add
y-intercept (b) that fits 6 | 1 1040 105 7342657 ]| 891.0606061 Trendiine.
7 2 1190
the data. n 3 gl 2500
| o | 1 1380 .
10 5 1480 e
1| 6 1500|2000 TR
12 7 1730 e
13| g 1640|1500 Laet
| 14 | ] 1850 . "
15 10 1925 et
|16 | 1 an4p| 1000 * e
17 1z 2175
18| 500
g
K 0
| 22| o1 2 3 4 & & 7 B 9 W 41 12 I
% - -~ KNOWN ¥ (procuction) -
14 [ 4] # [ #I{ NTERCERT f LARGE ) LINEST /LOGEST J MAY end MAXA_J NEDTAN | MIN end MINA_# MCOE 4 NEGEMIoMDIST 4] | HIC

Table 11.1 Regression Statistics Returned When STATS Argument Is TRUE

Statistic Description

S€1,5€9,...,5€ The standard error values for the coefficients my,my,...,my.

The standard error value for the constant b (se}, = #N/A when const is FALSE).

sep,

12 The coefficient of determination. Compares estimated and actual y-values, and
ranges in value from 0 to 1. The closer 2 is to 1, the more correlation there is
between the estimated y-value and the actual y-value. If 12 is 0, the regression
equation is not helpful in predicting a y-value.

sey The standard error for the y estimate.

F The F statistic, or the F-observed value. Use the F statistic to determine whether
the observed relationship between the dependent (y) and independent (x) variables
occurs by chance.

df The degrees of freedom. Use the degrees of freedom to help you find F-critical
values in a statistical table. Compare the values you find in the table to the F
statistic returned by LINEST to determine a confidence level for the model.

SSteg The regression sum of squares.

SSresid The residual sum of squares.

LOGEST

LOGEST calculates an exponential curve that fits your data and returns an array of values that
describes the curve.

=LOGEST (known_y's,known_x's,const,stats)



LOGINV I 251

The LOGEST function is used in regression analysis. The equation for the curve is y=b*m~x.
Because the result is an array, the formula must be array entered by using Ctrl+Shift+Enter,
instead of just Enter. Figure 11.25 shows an example of LOGEST.

KNOWN_Y'S The known values for the known data points; the dependent variable.

KNOWN_X"'S The known data points. If omitted assumed to be the array {1,2,3...} the
same size as the known_y's.

CONST TRUE or FALSE indicating whether to force b to be = 1 (FALSE) or not
(TRUE). When TRUE or omitted, b is calculated normally.

STATS

Figure 11.25

The LOGEST function
returns values that
describe the existing
curve. Use the GROWYH
function to predict
future values on the
curve.

LOGINV

If stats is TRUE, LOGEST returns the additional regression statistics. If
stats is FALSE or omitted, LOGEST returns only the M coefficient and

the Constant b.

Fis =] =|[=LOGESTE:D11,05:011, TRUE FALSE)}
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14310229 || 315 380038 cells wide (a% in this example). i Stats will be

TRUE, sclect a range of cella § cells high and 2

:

2600

oo b

000 B

1500
1000 # -

S00

= < KMOWI Y (pracduction)

v b INTERCERT fLARGE #LINEST 3LOGEST J MaX end Maka_/ MEDIAN | MIN and MINA ¢ MODE { NEGRINOMDIST |4

LOGINV returns the inverse of the LOGNORMDIST (lognormal cumulative distribution) function of

x, where In (x) is normally distributed with parameters mean and standard deviation.

=LOGINV (probability,mean,standard_dev)

The LOGNORMDIST function generates a probability p=LOGNORMDIST (X, . ..). The LOGINV func-
tion takes a probability as on of its arguments and generates x — LOGINV (p, . . .)=x. So that
LOGINV (0.044534344,4.5,1.7) results in 5.

PROBABILITY

MEAN

Is the mean of the x.

STANDARD_DEV  Is the standard deviation of x.

The equation for LOGINV is

LOGINV( p, g, o) = glet o 4120

Is the probability associated with the lognormal distribution.
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LOGNORMDIST

LOGNORMDIST returns the cumulative lognormal distribution of x, where Ix (x) is normally
distributed with parameters mean and standard deviation.

=LOGNORMDIST (x,mean, standard_dev)

The LOGNORMDIST function is used to analyze logarithmically transformed data. For example,
LOGNORMDIST (5,4.5,1.7) equals 0.044534344.

X
MEAN
STANDARD_DEV

The equation for LOGNORMDIST is

LOGNCRMDIST(x, 4, ) = NORMSDIST[

MAX

Is the value at which to evaluate the function.
Is the mean of the logarithm of x, In (x).

Is the standard deviation of the logarithm of x, In (x).

In{x)— &

)

e

MAX returns the largest value in a set of values.

=MAX (number1,number2,...)

Use the MAX function to display the largest sales figure, production throughput, score, and so
on, in a group of values. Figure 11.26 shows an example of the MAX function.

NUMBER N

Is the cell reference(s), range name, or array that makes up the data set.

Up to 30 unique arguments (data sets) can be specified.

Figure 11.26 Es ~ = =MAXA[C5.C13)
While the MAX function Al 8] c bl | F Gl B T 1 T4 K &
evaluates cells contain- 1
ing numerical data, you »| Max and Maxa
can use MAXA when | 3 | | |
4 Probabilities MAX
you need to evaluate =
- 5 0.055 0.0750 | =MAX(C5:C13
data containing text or 51 0.050 { )
logical values. 7 | 0.085 MAXA |
8 | 0.058 1.0000 | =MAXA{C5:C13)
9 0.060
10 0.070
11 TRUE
12 0.070 | count | counTa |
13 0.075 | 8 9 |
| 14|
15 §
16 | T e
|EIEII M/ LARGE / LINEST J LOGEST MAX and Maxa / MEDIAN / MIN and MIMA_J MODE /| 4| im
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MAXA

MAXA returns the largest value in a list of arguments.

=MAXA(valuel,value2,...)

The MAXA function differs from the MAX function in that it will also evaluate logical values such
as TRUE and FALSE. TRUE evaluates to one (1); FALSE evaluates to zero (0). Arguments

that contain text also evaluate to zero. Refer to Figure 11.26 for a comparison on MAX and
MAXA.

VALUE N Is the cell reference(s), range name, text representations of numbers, array,
or logical values that makes up the data set. Up to 30 arguments (unique
data sets) can be specified. Text values in an array argument are ignored.

MEDIAN

MEDIAN returns the median of the given numbers.

=MEDIAN (numberi,number2,...)

The median is the number in the middle of the set of numbers, as opposed to the mean,
which is the average of the set of numbers. When the data set contains an odd number of val-
ues, the value in the middle is returned (as shown in Figure 11.27). When the data set con-
tains an even number of values, the middle two values are averaged to determine the median.

NUMBER N Is the cell reference(s), range name, or array that makes up the data set.
Up to 30 arguments (unique data sets) can be specified.

Figure 11.27 ES =] =| =MEDIAN[CE.C15)
The MEDIAN function alBl ¢ |bD E [F 6 T T [ 5
does not average the 1
entire set of numbers, 2 M EDIAN
but simply returns | 3 |
the middle number in % o ?g:o Mfsns:gN MEDIAN{C5:C15)
the set or thg average 6 1190
of the two middle 7 230
numbers (if the data | 8 | 1360 [ MEAN |
set contains an even (9| 1480
number of values). [ 1580
11 1730
12 1640
13 1850 ()
| 14 | 1925
15 2040
| 16 | &
{4 [» [ w{ LARGE / LINEST JLGGEST / MAX and MARA S MEDIAN /" MiNand MINA_Jwone /|4 | I
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MIN

MIN returns the smallest number in a set of values.=MIN(numberi,number2,...)

Use the MIN function to display the smallest sales figure, loss due to shrink, employee absen-
tee rate, and so on, in a group of values. Figure 11.28 shows an example of the MIN function.

NUMBER N Is the cell reference(s), range name, or array that makes up the data set.
Up to 30 arguments (unique data sets) can be specified.

Figure 11.28 Fid =] =[ =MINA{D5D15)
While the MIN function Al ¢ ] D lElF [ e T H [ 1T [ulF
evaluates cells containing 1
numerical data, use > MiN and Mina
MINA when you need to | 3 |
evaluate data containing |- EmpoyeesBRb sentiinklEos) I MBI I
) 5 Arita 6 1
text or logical values. 6 | b 1 =MIN(D5:D15)
| 7 | Eric 4
| & | Gus 10
9 | lan 3 MINA
110 | Ivan 5 0
11 Jose 8 =MINA(D5:D15)
12 Idarina nong
13 Ricardo 3 1
| 14 | Sung 12
15 Tomas g
| 16 | -
M4 [» [ w{ LARGE / LINEST JLGGEST / MAX and MARA J MEDIAN ) MIN and MIna /vone /|4 | I

MINA

MINA returns the smallest value in a list of arguments.
=MINA(valuel,value2,...)
The MINA function differs from the MIN function in that it will also evaluate logical values such

as TRUE and FALSE. TRUE evaluates to one (1); FALSE evaluates to zero (0). Arguments
that contain text also evaluate to zero. Refer to Figure 11.28 for a comparison of MIN and MINA.

VALUE N Is the cell reference(s), range name, text representations of numbers,
array, or logical values that makes up the data set. Up to 30 arguments
(unique data sets) can be specified. Text values in an array argument are
ignored.

MODE

MODE returns the most frequently occurring, or repetitive, value in an array or range of data.

=MODE (number1,number2,...)
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Use MODE function when you need to know which value occurs most frequently in a data set.

If each value is unique, there is no mode and the error #NA is returned. If two or more values
occur with the same frequency, Excel returns the item with the smallest value regardless of the
order in which it encounters the values in the data set. Figure 11.29 shows an example of MODE.

NUMBER N Is the cell reference(s), range name, or array that makes up the data set.
Up to 30 arguments (unique data sets) can be specified.

Figure 11.29
MODE does not return
all values when more
than one value occurs
the same number of
times.

ME - = =MODE[DELE)
AlB] ¢ JolElFlelHI gkl wm [ N [

: =
> Mobe
| 3 |
| 4 | MODE RESULTS
| 5 | Data Set1| 2 3 4 2 3 3 3
| 6 | DataSet2| 2 3 4 2 3 3 3 2 2 2
7| =MODE(D&:L6&)
| & |

(9| In the second data set, both 2 and 3 occur wit the

10 same frequency {a bimodal situation). The Mode

11 function returns the smallest of the two values, 2.

12

13 1
|14 |

15

| 16 | -
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NEGBINOMDIST

NEGBINOMDIST returns the negative binomial distribution.
=NEGBINOMDIST (number_f,number_s,probability_s)
The NEGBINOMDIST returns the probability that there will be number_f failures before the
number_s-th success, when the constant probability of a success is probability s. With this
function, the number of successes is fixed and the number of trials is variable (see Figure 11.30).
NUMBER_F Is the number of failures.
NUMBER_S Is the threshold number of successes.
PROBABILITY_S Is the probability of success.

The equation for NEGBINOMDIST is

nbtx-,r,p)=["”‘1]pfu—p)”

r-1



256 I Chapter 11  Statistical Functions

Figure 11.30 F5 =] =] =NEGBINOMDIST(C5,05 F5)
While the NEGBINOWDIST | AlB] c [ D E L F [ e [H]
returns failures, see the | N
BINOMDIST function for | 2 | EGBINOMDIST
testing successes. 3
NUMBER OF  SUCCESSES  PROBABILITY NEGBINOMDIST
4 FAILURES TRESHOLD  OF PASSING RESULT PERCENT
5 10 3 0.25 0.058073 | 5.8%
0
NUMBER OF  SUCCESSES  PROBABILITY NEGBINOMDIST
7 SUCCESSES  TRESHOLD  OF PASSING RESULT PERCENT
8 10 5 0.25 0.055048 5.5%
=
NUMBER OF  SUCCESSES PROBABILITY NEGBINOMDIST
10| SUCCESSES  TRESHOLD  OF PASSING RESULT PERCENT| |
(11 10 6 0.25 0.041286 4.13%
(12| 10 7 0.25 0.027524 2.75%
13| 10 8 0.25 0.016711 1.67%
14 10 9 0.25 0.008400 0.94%|
|ﬁ'r<|b ¥ MCDE \,|\|_4£umummsn i NGANDIST i NDRMN\?[%EARSON rd PERCENTI £ JFE[4] - mnf »IC

NORMDIST

NORMDIST returns the normal cumulative distribution for the specified mean and standard
deviation.

=NORMDIST (x,mean,standard_dev,cumulative)

The NORMDIST function is frequently used in statistics and hypothesis testing. There is also
the standard normal distribution function (NORMSDIST) discussed later in this chapter. In
Figure 11.31 the mean and standard deviation have been calculated for the data set, and are
then fed into the NORMDIST function.

X

MEAN
STANDARD_DEV
CUMULATIVE

Is the value for which you want the distribution.
Is the arithmetic mean of the distribution.
Is the standard deviation of the distribution.

Is a logical value that determines the form of the function. If TRUE,
the cumulative distribution is returned. If FALSE, the probability
mass function is returned.
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Figure 11.31 [ =] =] =NORMDIST(CB,DB,E6.F6)
This figure shows the 1 Al e [ o [ B [ F [ & [ ™H =
results (the cumulative —
distribution) when the 2 NORMD|ST
cumulative argument | 5 p e e
1S TRUE..Change the % X MEAN DEYIATION CUMULATIVE _ RESULT
cumulative argument to 6 | 60 703 111 TRUE 0176965153
FALSE to see the prob- 7 =NORMDIST(C6,06,E6,F6)
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NORMINV

NORMINV returns the inverse of the normal cumulative distribution for the specified mean and
standard deviation.

=NORMINV (probability,mean,standard_dev)

The NORMDIST function returns a probability, the NORMINV function returns x, the value that
corresponds to the given probability, mean, and standard deviation. There is also an inverse
for the standard normal distribution function (NORMSINV) discussed later in this chapter.
NORMINV uses an iterative technique for calculating the function. The default maximum num-

ber of iterations is 100. If a result is not reached within those iterations, the #N/A value is
returned. You can change the number of iterations under Tools, Options, Calculation tab.

Figure 11.32 shows an example of the NORMINV function.

PROBABILITY Is the probability corresponding to the normal distribution.
MEAN Is the arithmetic mean of the distribution.
STANDARD_DEV Is the standard deviation of the distribution.
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Figure 11.32 F6 =] =] =NORMINVICE DB, E5)
The NORMINV function AJalel e [ o [ & [ ¢ [ 6 [ H 3
returns the inverse of — N
the normal cumulative | 2 | ORMINV
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NORMSDIST

NORMSDIST returns the standard normal cumulative distribution function.

=NORMSDIST (z)

The standard distribution always has a mean of zero (0) and a standard deviation of one (1).
This function is used in lieu of the statistical tables published for standard normal curves. If
z (the value of the continuous random variable) is .6, then NORMSDIST(.6)= 0.725746935.

Z Is the value for which you want the distribution.

NORMSINV

NORMSINV returns the inverse of the standard normal cumulative distribution.

=NORMSINV (probability)

Given the probability, the NORMSINV function returns the x value for that probability. If the
probability is 0.815939908, then NORMSINV (0.815939908) returns 0.9.

PROBABILITY Is the probability corresponding to the normal distribution.

PEARSON

PEARSON returns the Pearson product moment correlation coefficient, 7, a dimensionless
index that ranges from —1.0 to 1.0 inclusive and reflects the extent of a linear relationship
between two data sets.

=PEARSON(array1,array2)

The PEARSON function is illustrated in Figure 11.33.
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ARRAY1 A set of independent values; can be cell references, range names, or arrays.

ARRAY2 A set of dependent values; can be cell references, range names, or arrays.

The equation for PEARSON is

n(EXTY - (ZX)(Z7)
J[nzxz— (22X )?|[nzy?- (27)?]

Figure 11.33 o] =] =] =PEARSON[DA 14,06 16)
When using the AlB[ ¢ TolTeElTrIe AWK LC] M 5
PEARSON function, =
the arrays must have 2| PEARsON
the same number of (3
data points. 4| [ARRAY1 [7 3 4 & 5 7 |
5
| 5 | [arRRAY2 [0 5 a4 8 3 1|
=
8 | PEARSON RESULT
|9 | 0.728728241]
| 10| =PEARSON(D4:14,D6:16)
|11
| 12|
1] |
i
| 15|
16 -
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PERCENTILE

PERCENTILE returns the k-th percentile of values in a range.
=PERCENTILE (array,k)
The PERCENTILE function is used to a threshold of acceptance. In Figure 11.34, for example,
the price earning ratios of 12 companies is given. To find the value of the seventieth per-
centile (the k value), the result is 28.3.

ARRAY s the data set that defines relative standing.

K Is the percentile value between 0 and 1.
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Figure 11.34 G =] =] =PERCENTILE(D5.D16,F6)
Use the PERCENTILE : AlB] ¢ D EJ F G [A [ 1=
function to set a thresh- — P
old of acceptance or 2 ERCENTILE
rejection. | 3 |
| 4 | Company | Price-Earnings Ratio K value PERCENTILE
| 5 | 1 7 {percentile #) RESULT
6 | 2 16 07 283 |
7| 3 17 =PERCENTILE{DS5:016, F&)
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PERCENTRANK

PERCENTRANK returns the rank of a value in a data set as a percentage of the data set.

=PERCENTRANK (array, x,significance)

This function returns the percentage of values in the data set that are smaller than x—the
relative standing of an observation in a data set. Figure 11.35 shows an example of this

calculation.
ARRAY Is the data set with numeric values that defines relative standing.
X Is the value for which you want to know the rank.

SIGNIFICANCE  An optional value that identifies the number of significant digits for
the percentage value that is returned. If omitted, three (3) digits are

returned.

Figure 11.35 G6 =] = =PERCENTRANK({DS D16 F6)
Use the PERCENTRANK AlB[ ¢ D IE F [ [T =
function to determine : P
the percentage for the 2 ERCENTRANK
value in which you are | 3 |
lookin g | 4 | Company | Price-Earnings Ratio X value PERCENTRANK

| 5 | 1 7 {earnings ratio) RESULT

6 | 2 16 3 0727

7 | 3 17 =PERCENTRANK(D6:016,F6)

| & | 4 18

1 9 | 5 19

10 [ 149 About 73% of the companies, have a

T 7 a0 price-earnings ratio less than 31, the

12| 3 39 remalning 27% of the companies have a

EEY g 31 price-earnings ratio of greater than 31.

| 14 | 10 24

15 IR 28
| 16 | 12 60 <
e[ 4[> v }{ PERCEVTILE %\ PERCENTRANK / FERIMUT / POISSCI ¢ PROB / GUARTILE / RANK /|4 | I
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PERMUT returns the number of permutations for a given number of objects that can be
selected from a range of numbers.

=PERMUT (number,number_chosen)

Permutations are not the same as combinations. With a combination, the numbers 1 2 3 is the
same as 321,132,231, and so on; permutations sees each of these as distinct outcomes.
For example, the PERMUT function will tell you how many different ways these numbers can
appear if you select 3 numbers from 1 to 3. Figure 11.36 shows the result.

NUMBER

NUMBER_CHOSEN

Is the number of objects in the range.

Is the number of objects in each permutation.

Figure 11.36 He =] =| =PERMUT(E4 E6)
With the PERMUT AlB] ¢ D E [F] G L H J =
function, each number i
selected must be 2 PERMUT
unique. It accounts for | 3 |
123,butnot111 | 4 | | NUMBER| 2 | [PERMUTRESULT| 5|
112 | 5 | =PERMUT(D4,D6)
or : 6 | NUMBER CHOSEN] 3
| 7|
8
9 1st 2nd 3rd There are 6 permutations of
10 1 2 3 3 numbers between 1 and 3.
11 1 3 2 A number can appear only
i1 2 1 3 once in each permutation.
13 2 3 1 L
14 3 2 1
115 | 2 1 b
16 -
[« [» [ »}{ PERCENTILE / PERCENTRANK PERMUT / FOISSCON / PROE / QUARTILE / RANK /|4 | ]

POISSON

POISSON returns the Poisson distribution.

=POISSON(x,mean,cumulative)

The Poisson probability distribution is applied to experiments with random and independent
occurrences. The occurrences are always considered within an interval (time, space, or volume).
Using a known average number of occurrences for the interval, the POISSON function computes
the probability of a certain number of occurrences at the x interval. Figure 11.37 shows the
Poisson probability distribution for the number of people arriving at a bank branch within a one

hour time period.
X
MEAN
CUMULATIVE

Is the number of occurrences within the interval.
Is the average and, therefore, expected number of occurrences.
Is a TRUE/FALSE value that determines the form in which the Poisson

probability distribution will be returned. If TRUE, the cumulative proba-
bility is returned (the probability that the number of occurrences will



262 I Chapter 11  Statistical Functions

be between zero and x). If FALSE, the probability mass function is
returned (the probability that exactly x events will occur).

Figure 11.37 E5 =] =] =POISSON(B5,C5,05)
Cumulative can be Al B [ ¢ ] D [ E [ F G H =
TRUE or FALSE with = =)
regard to the POISSON 2 OISSON
function. | 3 |
| 4 | X MEAN  |CUMULATIVE| POISSON
| 5 | 17 14 TRUE 0_797408995] =POISSON(ES,C5,056)
6 |
7| Observations;
| 8 | Time Monday Tuesday Wednesday | Thursday Friday Haurly Me
| 9 | 0900-1000 24 19 11 15 13 16
| 10| | 1000-1100 13 9 13 12 17 13
| 11| | 1100-1200 16 14 15 14 21 18
12 1200-1300 18 16 17 17 25 19
1 13| [ 1300-1400 17 18 12 14 19 16—
14 1400-1500 1 13 9 11 16 12
| 15| [ 1500-1600 10 7 5 10 12 3
16 Daily Mean 16 14 12 13 18 14 =
| KT 4] ]/ PERCENTILE / PERCENTRANK / PERMUT ), POISSON /FROB / GUARTILE f RANK /] 4] | ]

PROB

PROB returns the probability that values in a range are between two specified limits (as shown
in Figure 11.38).

=PROB(x_range,prob_range,lower_limit,upper_limit)

X_RANGE Is the range of values with which there are associated probabilities.

PROB_RANGE Is a set of probabilities associated with the x_values. The sum of the
probabilities in this range must equal one (1).

LOWER_LIMIT Is the lower bound on the value for which you want a probability.

UPPER_LIMIT Is the upper bound on the value for which you want a probability; an
optional argument.

Figure 11.38 11 =] =] =PROB(C5.C14 D5 D14 F5 F3)
If UPPER_LIMIT is AlB ] ¢ | D El F [ & [ H =
omitted, the function 1
returns the probability 2 PROB
that the values in | 3 |
X_RANGE are equal to | 4| BEHANGE PROB—S‘ANGE | LDWEF—""””' When you specify an
LOWER LIMIT. 5 0 0.029 | 2 upper limit, the Prob
- 6 1 0.045 function sums the
|7 | 2 0.085 UPPER_LIMIT | associated probabilities.
| 8 | 3 0.150 3 | This is useful when you
| 9 | 4 0.200 have many data values.
10| 5 0.250 [ ProB
11 B 0.100 |L__oseso
12 7 0.085 =PROB(C5:C14,05:D14,F5,F8)
13 8 0.040
14 | g 0.076
15 L |
| 16 |
17 -
[4[4]» |}/ PEARSON / PEACENTILE // PERCENTRANK J/ PERMUT / PGISSON ) PROB / QUARTIL| 4 | |
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QUARTILE returns the quartile of a data set.

=QUARTILE (array,quart)

QUARTILE I 263

The QUARTILE function is used frequently to divide data into four equal parts and return the
average of the quartile you specify. In Figure 11.39, the QUARTILE function is being used to
locate the top twenty-fifth percentile of price-earnings ratios for 12 companies.

ARRAY s the data set of numeric values for which you want the quartile value.
QUART  Indicates the value you want to return. (See Table 11.2.)
Table 11.2 Quart Value Results
Quart Value Result
0 Minimum value
1 First quartile (25th percentile)
2 Second quartile (50th percentile)
3 Third quartile (75th percentile)
4 Maximum value
Figure 11.39 HE =] = =QUARTILE{DE.D17 F6)
The MEDIAN function 1 Al ¢ ] D ELF el H =
returns the same result —
as QUARTILE when 2| QUARTILE
Quartis 2. | 3
| 4 | ARRAY QUARTILE
[ | Company | Price-Earnings Ratio | | QUART | RESULT
6 | 1 7 [ 17.75
| 7 | 2 16 =QUARTILE(D6:017,F6)
8 3 17
g 4 18
10 5 19
11 6 19
i 7 20
13 8 22
| 14 | g a1
15 10 34 |
| 16 | 1 38
17 12 50

J 4[> vl PERCENTILE / PERCENTRANK {PERMUT { POISSCN { PROB ) QUARTILE { RANK A4 |
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RANK

RANK returns the rank of a number in a list of numbers.
=RANK (number,ref,order)
As seen in Figure 11.40, the RANK function is used to provide the relative position of the num-
ber you specify in relation to the other numbers in the data set.
NUMBER Is the number of the rank you want to determine.
REF Is the data set of values being assessed.

ORDER Is an indicator of how the numbers should be ranked. If zero (0) or omitted,
the list is ranked as if it were in descending order. If any non-zero value, the
list is ranked as if it were in ascending order.

Although duplicate numbers are treated as having the same rank, the numbering is effected
when duplicates are present. In Figure 11.40, there are several duplicates; number 84 appears
twice. 84 is ranked third, and 81 is ranked fifth; no number is ranked fourth.

Figure 11.40 G6 =] =| =RANK(EE,C7-C30,F6)
Be sure the data set is AlB | G D] E F_ | & | H S
sorted by the values, 1
either ascending or 2 RANK
descending. B
| 4 | REF RANK
5 | Equipment Lifespan NUMEBER | ORDER RESULT
| 6 | (in monins) &0 ] 13 =RAMNK({EG,C7:C30,F5)
7 =l
8 89 L
2 24
10 a4 Make sure the data set is sorted by the
11| a1 values either ascending or descending.
12| 79 Make ORDER zero or leave blank for a list
F 78 that is in descending order. Use any other
P number for a list that is ascending order.
|14 77
|15 75
1R 74 =
[ 4[> T v}{ PERCEVTILE / PERCENTRANK J FERMUT / POISSCI J PROB / GUARTILE WRANK /|4 | I

RSQ

RSQ returns the r2 value of a linear regression line.
=RSQ(known_y's,known_x"'s)

The r2 value is the proportion of the variance in y attributed to the variance in x. Also known
as the Pearson product moment correlation coefficient (see the PEARSON function earlier in
this chapter). The closer r2 is to one (1), the better the regression line fits your data. Figure
11.41 shows an example of calculating this function. If you add a linear trendline to an Excel
chart, you can have the r2 value display on the chart.



KNOWN_Y '
KNOWN_X'

S Is the set of data points or values.

skew | 265

S Is the set of values that correspond to the known_y values. Intervals
of time are often the known_x value.

The equation for RsQ is

W ZxY)-(ZX)(EY)

BT

Figure 11.41 [erii -0 -BruE=S=Es%, 4% EE O-%-A-.
The closer 2 is to one, C10 |l =] =RSQ(D7F7.0EFE)
the better the regres- 1 A[e[ e ] 2 L F [ e T HI3J
sion line fits your data. |
g 2 RSQ
E
4 |
5 | SALES
6 | KNOWN X VALUES 1996 1997 1998
| 7 | KNOWN Y VALUES 832,997 966,998 915,999
8
9| RSQ RESULT
10| 0.985608336
11 =RSQYD7:F7,D6:F6)
12
13 L
14|
15
16 =
| [« THI/ R R (SKEW [ SLOPE f SMALL / STANDARDIZE [ STOEV and STOEVA [ STL| 4| | ][]

SKEW

SKEW returns the skewness of a distribution.

=SKEW(numberi1,number2,...)

Skewness refers to the asymmetry of a distribution around its mean. Positive skewness indi-
cates a distribution with an asymmetric tail extending towards more positive values. Negative
skewness indicates a distribution with an asymmetric tail extending towards more negative

values. Figure 11.42 illustrates the SKEW function.

NUMBER N

The equation for SKEW is

You can specify up to 30 arguments for the SKEW function. Arguments
can be cell references, arrays, or range names. Blank cells or cells that
contain a text, or logical values are ignored. Cells containing zero (0)

are included in the calculation.
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Figure 11.42 Fs =] =] =SKEW[D5.D18)
There must be at least AlB | c [T o TE] F [ 6 [ W [ 1 [Jq
three data points in 2 SKEW
the data set for the 3|
SKEW function. 4 OBSERVATIONS SKEW RESULT |
| 5 | Sesttle 750 =SKEW(D5:D18)
| 6 | Portiand 575
7 San Francisco 1230
&8 | San Diego 725
| 9 | Phoenix 625
| 10 | Las Vegas 585
| 11| Minneapolis 550
| 12 | Colorado Springs B00
| 13 | Crmahia 575
14 Indianapclis 225
|15 | Buffalo 850 L
16 Charleston 595
| 17 | Cambridge 450 -
s 4T Dol rani JRSG Y SKEW SLOPE / SMALL / STANDARDIZE / STOEV and STOEVA / STr|4 | | I

SLOPE

SLOPE returns the slope of the regression line through data points in known_y's and
known_x"s.

=SLOPE (known_y's,known_x"s)

The slope of line is the vertical distance divided by the horizontal distance between any two
points on the line. Figure 11.43 shows the result of calculating the slope for a set of sales data.

KNOWN_Y'S Is the set of data points or values; the dependent variable.
KNOWN_X"'S Is the set of independent data points.

The equation for the slope of the regression line is

LAY
nz x2 —(Zx:lz

Figure 11.43 Da =] = [ =SLOPE[DG H6,D5.H5)
The slope of a line is AlB | c 2 =R [ = < R 12
the amount of change i
in y due to a change of 2 SLOPE
one unit in x. | 3 |
4 | SALES
[ 5 | KNOWN X VALUES 1996 1997 1998 1999 2000
| 6 | KNOWN Y VALUES 830,468 872286 916,209 962,344 1,010,802
7
8
9 | [ SLOPE RESULTS[ 45073 | =SLOPE(DS:H8,D5:HS)
10
11
12
13 ]
14| I
15|
| 16 |
17 ¥
Lia [« [» Wl Ranac {RSG JSKEW Y, SLOPE / SMALL / STANDARDIZE / STOEV and STDEVA / STC |4 | | ]
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SMALL

SMALL returns the k-th smallest value in a data set.

=SMALL (array, k)

The SMALL function is used to retrieve a value based on its standing or rank in the data set.
Figure 11.44 shows an example of the SMALL function returning the third smallest number

from the list.
ARRAY Is the range of data from which you want to return the k-th smallest value.
K Is the position (from the smallest) of the data point you want to return.
Figure 11.44 F& =] =[ =SMALL(DE:D17 F5)
SMALL returns the Al B | C D E F [e] H 0 =
position of the speci- |1
fied smallest value in 2 SMALL
the data set. To return 3
the corresponding 4 Shrink (by Store} [ unitRank | | Adding the rank to the
state. use the = Amount 1 worksheet makes the
§ | & | " function more flexible.
VLOOKUP function. == Arizona 18750
3 California 24,700 SMALL RESULT
To return the largest n Colarado 19,300 11420 =SMALL(D6:D17,F5)
value, use the LARGE 9 | Idaho 16,200
function. 10 Indizna 14,500
11 Maryland 11,460
12 Mew Mexico 12,600
i 13 South Carolina 14,600 1
Shrink refers | 14 | Texas 26,500
to loss due to 15 Vermont 11,420
spoilage, damage, | 16 | Virginia 22,300 -
and theft. (4] »  wl/ Rani /RS /SKEW / SLOPE % SMALL / STANDARDIZE / STCEV and STOEVA / S|4 | | ]

STANDARDIZE

STANDARDIZE returns a normalized value from a distribution characterized by mean and
standard_dev.

=STANDARDIZE (x,mean,standard_dev)
The mean of a standard normal distribution is zero. However, in real-world situations, the
mean is rarely zero. In order to make accurate comparisons, the x value must be standardized.
The result, shown in Figure 11.45, is what the x value is equivalent to in a standard normal
distribution (the z value in the equation).

X Is the value you want to normalize.

MEAN Is the arithmetic mean (average) of the data set.

STANDARD_DEV Is the standard deviation of the data set.

The equation for STANDARDIZE is

X

fes

7=
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Figure 11.45

In this example, the z
value (the result of the
STANDARDIZE func-
tion) is negative.

STDEV

Statistical Functions

F& =] = [ =STANDARDIZE{CB,DB EB)
Al B & [ D E F I e [ HFE
B il
> STANDARDIZE
| 3 |
| 4 | STANDARD | STANDARDIZE
5 [ X [ MEAN DEVIATION RESULT
6 | | 600 | 578 168.69 -0.391842640
7| =STANDARDIZE(C6,06,E6)
8
9 | OBSERVATIONS
10| Seattle 750
11 Portiand 575
12 San Francisco 1230 ]
13 San Diggo 725
| 14 | Phoenix 625
15 Las Vegas 595
| 16 | Minneapolis a50 -
[l RANK JRSQ /SKEW / SLOPE / SMALL 3 STANDARDIZE / STDEV and STOEVA / STE[4 | ]

STDEV estimates standard deviation based on a sample.

=STDEV (number1,number2,...)

The standard deviation is a measure of how widely dispersed values are from the arithmetic

mean (the average) value. Figure 11.46 shows the STDEV calculated for a random sample of

college entrance scores from a local high school. If your data set is the entire population, use

the STDEVP function.

NUMBER N

the STDEV function.

The equation for STDEV is

nyx ~{(Xx)

nin-1)

Arguments can be cell references, arrays, or range names. Blank cells or
cells that contain a text, or logical values are ignored. Cells containing zero
(0) are included in the calculation. You can specify up to 30 arguments for



Figure 11.46

The STDEV function is
used with a sample
data set. Use the
STDEVP function if the
data set represents the
entire population and
not a sample.

STDEVA

STDEVP I 269

Es ~ =[ =STDEV[C6.C18]
Al B | C [D E F G H L=
= o]
. STDEV and STDEVA
EN
| 4 | College MEAN
5 Entrance Scores 124250
6 1500
7 1290 |__sToEv |
8 | Incomplate =STDEV(C6:C17)
| 9| 920
10 1360
11 1480 =STDEVA(CE:C17)
12 1350
13 1100 (I
14| 1440
15 40
| 16| 1270 =
[l ranac {RSG { SKEW f SLOPE / SMALL / STANDARDIZE ,STDEV and STDEVA,  STE[4 ] | I

STDEVA estimates standard deviation based on a sample that may be comprised of numbers,

text, or logical values.

=STDEVA(valuel,value2,...)

Similar to STDEV, the STDEVA function calculates the average of its arguments. The difference
is that STDEVA does not ignore text or logical values (TRUE and FALSE). Text and FALSE are
evaluated as zero (0) and TRUE is evaluated as one (1). Refer to Figure 11.46 for a compari-
son of the STDEV and STDEVA functions.

VALUE N Cells that contain a zero (0), text, or logical values are included in the
STDEVA calculation. Arguments can be cell references, arrays, or range
names. Blank cells are ignored. You can specify up to 30 arguments for
the STDEVA function.

STDEVP

STDEVP calculates standard deviation based on the entire population.

=STDEVP (numberi1,number2,...)

Like the STDEV function, the STDEVP function is a measure of how widely dispersed values are

from the arithmetic mean (the average) value. While the STDEV function is used with a sample
of a population, the STDEVP function is used when you have the entire population. Figure 11.47
shows an example of the STDEVP function.

NUMBER N  Arguments can be cell references, arrays, or range names. Blank cells or
cells that contain text or logical values are ignored. Cells containing zero
(0) are included in the calculation. You can specify up to 30 arguments for
the STDEVP function.
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Figure 11.47 F5 =] = =STDEVF({D&.D55)
Use the STDEVP func- AlB ¢ T o (el F el HL T I KIS
tion when the data set =
is the entire popula- 2 STDEVP and STDEVPA
tion. If your data set is | 3 |
a sample of the popu- =S cliild STOEVP
; 5 | Amount 452046 =STDEVP{D6:D65) —
lation, use the STDEV 6 | Nabama 19.450
function. [ 7 | Alaska 14670 | | sTDEVPA |
| 8 | Arizona 18750 | | 4988.97 | =STDEVPA(D6:D55)
1 9 | Arkansas 23100
10| California 24700 [ mMEAN |
11| Colorado 19200 | | 1575308 |
| 12 | Connecticut (I
1 13 | Delaware 11,450
14 | Florida 19,200
| 15 | Ceorgia 18,750
16 Henvaii 15,900 -
Wl4» M/ SLOPE /SMaLL J STAMDARDIZE [/ STDEV and STOEVA ' STDEVP and STDEVPA /5 | 4| |l

STDEVPA

STDEVPA calculates standard deviation based on the entire population given as arguments.

=STDEVPA(valuel,value2,...)

The sTDEVPA function differs from the STDEVP function in that it will also evaluate logical val-
ues such as TRUE and FALSE. TRUE evaluates to one (1); FALSE evaluates to zero (0).
Arguments that contain text also evaluate to zero. Refer to Figure 11.47 for a comparison of
STDEVP and STDEVPA.

VALUE N Is the cell reference(s), range name, text representations of numbers,
array, or logical values that makes up the data set. Up to 30 arguments
(unique data sets) can be specified.

STEYX

STEYX returns the standard error of the predicted y value for each x in the regression.
=STEYX(known_y's,known_x"'s)

The STEYX function is a measure of the amount of error in the prediction of y for an individual x.
Figure 11.48 shows an example of the standard error that can be expected for the sales figures.

KNOWN_Y'S Is the set of data points or values; the dependent variable.
KNOWN_X"'S Is the set of independent data points.

The equation for the STEYX is

g =

oy

s e i (ER)E)]
}”Ey ) S Y

[ 1
mln—2)
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Figure 11.48 B ~ =[ =STEYX{D&:HE,D5.H5)
The STEYX function is AlB ] c [ o [ E FE e [ H [ 1F
used in regression = S
analysis. 2 TEYX
B
| 4 | SALES
[ 5 | KNOWN X VALUES 1996 1997 1998 1999 2000
| 6 | KNOWN Y VALUES 830,468 872286 916,209 952,344 1,010,802
-
B
| 9 | [ STEYXRESULTS| 2390.91 | =STEYX(D6:H8,05:H5)
10
11
12
(13 L
14
|15
e -
e[« » [{ SMALL [/ STANDARDIZE / STOEV and STDEVA / STOEVP and STDEVRA 3 STEYX (T[4 | ]

TDIST

TDIST returns the t-distribution.

TDIST(x,degrees_freedom,tails)

The TDIST function is similar to the normal distribution (bell-shaped) curve, except that it is
typically used when the sample size is small (less than 30) and the standard deviation is not
known. Like the standard normal distribution the mean of the t-distribution is zero (0). Figure
11.49 shows an example of a TDIST function. If you know the probability you want to achieve,
use the TINV function instead.

X
DEGREES_FREEDOM

Is the numeric value at which to evaluate the distribution.

Is the integer number for the degrees of freedom.

TAILS Is an indication whether to return a one-tailed distribution or
two-tailed distribution.

Figure 11.49 Fi - =] =TDIST(CB,DB,E6)
The t-distribution alB] ¢ b [ E I = O T VI
(TDIST) is sometimes =
called Student’s ., Toist
t-distribution. 3

4 DEGREES TDIST

[ ] X FREEDOM  TAILS RESULT

6 | 30 | 1| 2 [ o021z =TDIST(C8,06,E6)

=

B

[ 9|

[10]

1

12

13 |

14

15|

16 =

[ 4] V] STANDARDIZE{ STOEV end STOEVA /. STOEVF and STOEVPA /ST ), TDIST /T8 4| | I
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TINV

TINV returns the inverse of the t-distribution for the specified degrees of freedom.
=TINV(probability,degrees_freedom)

The TINV function is when you know the probability level you want to achieve and need to
generate x. TINV uses an iterative technique for calculating the function. The default maximum

number of iterations is 100. If a result is not reached within those iterations, the #N/A value is
returned. You can change the number of iterations under Tools, Options, Calculation tab.

An example of a TINV function is =TINV(.095,2) which results in 0.071.

PROBABILITY Is the probability associated with the two-tailed t-distribution.
DEGREES FREEDOM The degrees of freedom to characterize the distribution.

TREND

TREND returns the y-values along a linear trendline that best fits the values in a data set.
=TREND (known_y's,known_x's,new_x's,const)

Using the least squares method, the TREND function determines the values that plot a straight
line based on a data set. In Figure 11.50, the trend values have been calculated. The known_y
and known_x values are based on the formula y=m*x+b. Because the new y values (the values

that the function returns) are along the linear trendline that best fits your data (based on the
trend equation), the new y values do not match the known y values.

Because this function returns an array:

The result range must be selected before you begin the function.

The formula must be array entered by using Ctrl+Shift+Enter, instead of just Enter.

KNOWN_Y'S  The known values for the known data points; the dependent variable.

KNOWN_X'S  The known data points. If omitted assumed to be the array {1,2,3...} the
same size as the known_y's.

NEW_X'S Are the new x-values for which you want TREND to return corresponding
y-values. If omitted assumed to be the same as the known_x's.
CONST TRUE or FALSE indicating whether the y-intercept (b) is = 0 (FALSE) or

not (TRUE).



Figure 11.50

The trendline can be
plotted on an Excel
chart, with or without
first generating the
values with the TREND
function.

TRIMMEAN

TRIMMEAN I 273

{TRUE or FALSE)

TREND RESULTS

SE =] = [{=TREND[D5 H5 O7-H7 DO:H8 D11}t
Al B = D E [ F [ & [ H T71 =
TREND
‘ SALES
KNOWN Y VALUES §32,997 866998 918,999 962,344 1,010,802
[ KNOWN X VALUES 1996 1997 1998 1999 2000 |
[ NEWXVALUES 1996 1997 1998 1999 2000 |
[ CONST TRUE

{rew Y values)
At the final step of the function, press Ctri+Shift+Enter to
array enter the function. =
=
[ 4[> TW[{ STEEV and STOEVA / STCEVP and STOEVPA { STEVX / TDIST b TREND  TRIMMEAR [ 4 | | ]

TRIMMEAN returns the mean of the interior of a data set.

=TRIMMEAN (array,percent)

The TRIMMEAN function is used when you want to exclude data points from the top and bottom
of the data set, for example when the data set contains unusually high or low values which
skew the mean. In Figure 11.51, the percent argument is 15% and the data set contains 50 val-
ues; 15% of 50 is 7.5. The TRIMMEAN function rounds down to the nearest multiple of 2. In this

example, it will trim three values from the top and three from the bottom.

ARRAY Is the data set, which can be cell references, arrays, or range names.
PERCENT Is the fractional number of data points to exclude from the calculation.
Figure 11.51 F& =] =] =TRIMMEAN(DE:D55.0.15)
Because values are AlB ] T b [E[F [ & H =
trimmed from the data ==
set, the TRIMMEAN 2| TRIMMEAN
will vary from the (3
arithmetic mean R !
| 5 | State Amount TRIMMEAN L
(AVERAGE). 6 | Alabama 19450 15,511
| 7 | Alaska 14,670 =TRIMMEAN({D6:D55,0.15)
| 8 | Arizona 18,750
6 The array is the | 9 | Arkansas 23,100
list of amounts | 10 | California 24,700 MEAN
| 11| Colorado 19,300 15,784
112 | Connecticut 17,300 =AVERAGE(DS D55)
| 13 | Celaware 11,450
(14 Florida 19,300
| 15 | Georgia 18,750
16 Hawaii 15,900 -
LT [» [ v}/ STOEVP and STDEVPA / STEYX J TOIST J TREND Y TRIMMEAN /TTEST / VAR and v [ 4 | | ]
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TTEST

TTEST returns the probability associated with t-test.

=TTEST (arrayl,array2,tails,type)

Sometimes called Student’s t-test, this function is used to determine whether two samples are
likely to have come from the same two underlying populations that have the same mean. In
Figure 11.52, the probability that the two samples came from different populations with the
same mean is 25%.

ARRAY1 Is the first data set.

ARRAY2 Is the second data set.

TAILS Is an indication whether to return a one-tailed distribution or two-tailed
distribution.

TYPE Is the type of t-test to perform: 1 indicates paired; 2 indicates two-sample

equal variance; 3 indicates two-sample unequal variance.

Figure 11.52 F11 =] =| =TTEST(C5.C14,D5 D14, F5 F8)
Both the TAILS and A[B] ¢ D |E F [e H 17 J [ K &
TYPE arguments H
should be integers. 2 TTEST
. [ 5 | |
6 Choose 1 or 2 tails. 4| ARRAY1 | ARRAY2 | [ TALS |
| 5 | 7 10 2
| 6 | 3 6
L 4 12 TYPE
© Choosetype |8 i 2 L2 ]
1,2, or 3. | 9| 6 7
|10 | 13 8 |TTEST RESULT
|11 | 1 5 | 0.25
| 12| 8 7 =TTEST(C5:C14,05:D14,F5,F8)
1 13| 5 a L
14 | 2 13
15|
ﬁ -
Lﬁ"rqlp M|/ STDEVP and STDEVRA J STEVR / TDIST J TREND / TRIMMEAN ' TTEST / VAR and v | 4 | |

VAR

VAR returns an estimate for the variance of a population, based on a sample data set.

=VAR (number1,number2,...)

Figure 11.53 shows a sample data set of 20 people and the time they spend (one way) com-
muting to work from a specific suburb. The VAR function provides an estimate of the variance
for all the commuters from that suburb.

NUMBER N  You can specify up to 30 arguments for the VAR function. The arguments
can be cell references, arrays, or range names. Blank cells or cells
containing text are ignored. Cells that contain a zero (0) are included
in the VAR calculation.
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Figure 11.53 Fii =] = =VARA{DE.D25)
The VAR and VARA AlB ] C D I'E F_ |6 I T VN I 7~
. 1
functions are used — V V
when you have only a 2 AR and VARA
sample of the entire % . m "
. ommute Time AR
population. If the data |5 Person (in minutes) RESULT
set is the entire popu- 6 1 90 336.11 | =VAR(D6:025)
lation, use the VARP 7 | 2 65
and VARPA functions. | & | 3 45
(9 | 4 50 VARA
(10| 5 None RESULT
11| 5 85 46967 | =WARA(D6:D25) =
12 7 30
13 8 55
14 E] 40
15| 10 a0
16 11 45 <
K4 M STEv [ T0isT / TREND /. TRIVVEAN. / TTEST ) VAR and VARA / VARP and VARFA || 4 | I

VARA

VARA estimates variance based on a sample, including samples that contain text or logical values.
=VARA(valuel,value2,...)
The VARA function differs from the VAR function in that it will also evaluate logical values such

as TRUE and FALSE. TRUE evaluates to one (1); FALSE evaluates to zero (0). Arguments
that contain text also evaluate to zero. Refer to Figure 11.53 for a comparison of VAR and VARA.

VALUE N Is the cell reference(s), range name, text representations of numbers,
array, or logical values that makes up the data set. Up to 30 arguments can
be specified.

VARP

VARP calculates variance based on the entire population.

=VARP (number1,number2,...)

The vARP function is used when you have all the data and not just a random sample. Figure
11.54 lists the amount spent by each state on maps at their visitor centers.

NUMBER N  You can specify up to 30 arguments for the VARP function. The arguments
can be cell references, arrays, or range names. Blank cells or cells contain-
ing text are ignored. Cells that contain a zero (0) are included in the VARP
calculation.
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Figure 11.54 F11 | = | =VARPA[D5.D54)
The entry for Alaska is AlB ] c D IE F e H [ 1 1JI &
None and is ignored by =
the vare function, bt~ | 2| VARP and VARPA
picked up by the % s x S
: 4 | ] mount
VARPA function. | 5 | Alabama 19,450 RESULT |
| 6 | Mlaska Nong 20456617 91 | =VARP(D6:064)
| 7 | Arizona 18,750
| 8 | Arkansas 23,100
] California 24,700 VYARPA
10 Colorado 19,300 RESULT
11| Connecticut 17,300 2494460164 | =VARPA(D5:D54)
12 Delaware 11,450
13 Florida 19,300
14 Georgia 18,750
15| Hawiaii 15,400
16 Idaho 16,200 -
| T TDIST / TRES / TRIVVEAN / TTEST f VAR end VAR ), VARP and vARPA {WEBU[4 | | ][]

VARPA

VARPA calculates variance based on the entire population. In addition to numbers, text, and
logical values such as TRUE and FALSE are included in the calculation.

=VARPA(valuel,value2,...)
Refer to Figure 11.54 for a comparison of VARP and VARPA.

VALUE N Is the cell reference(s), range name, text representations of numbers,
array, or logical values that makes up the data set. Up to 30 arguments
can be specified.

WEIBULL

WEIBULL returns the Weibull distribution.

=WEIBULL (x,alpha,beta,cumulative)

The weIBULL function is used in reliability testing, such as calculating an equipment’s average
time to failure, shown in Figure 11.55.

X Is the value at which to evaluate the function.

ALPHA Is a parameter to the distribution.

BETA Is a parameter to the distribution.

CUMULATIVE Is a logical value that indicates which form of the exponential

function to provide. If TRUE, then WEIBULL returns the cumulative
distribution function. If FALSE, then WEIBULL returns the probability
density function.



The equation for the cumulative distribution function is

Flrxe, £=1- g xtar”

The equation for the probability density function is

Figure 11.55

Use either TRUE or
FALSE for the cumula-
tive argument with the
WEIBULL function.

ZTEST

fr g N o
flx e, &)= —ox= g0
yed
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ES j = | =WEIBULL(C5,C8,C11,C14)

AlB | C

D | E | F

| 1|
2
| 3 |
| 4 | X WEIBULL RESULT
| 6 | 95 0979014289
| 6 |
| 7|
8
g

WEeiBuLL

=WEIBULL(C5,C8,C11,C14)

ALPHA

BETA

[
o

CUMULATIVE

TRUE

| [« [>T/ TREND { TRIMMEAN / TTEST / VAR and VARA [ VARF and VARPA S wEIBULL {7TE |4 |

I

ZTEST returns the two-tailed P-value of a z-test.

=ZTEST (array,x,sigma)

The zTEST function is used to generate a standard score for x for the data set, and returns the
two-tailed probability for the normal distribution. Use this function to assess whether a partic-
ular data value is from a particular population. Figure 11.56 shows an example of ZTEST.

ARRAY
X
SIGMA

Is the data set against which to test x.

Is the value to test.

Is the population standard deviation. If omitted the sample standard

deviation is used.

The equation for ZTEST is

.'.‘7+\,'r;

ZTEST(array,x) = l—NORMSDIST[ Sy ]
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Figure 11.56 F12 =] =| =ZTEST(D&:D19,F5 F9)
If you omit SIGMA, Al B ] c o e F I G I~
the sample standard g=
deviation is used. 2 ZTEST
| 3 |
| 4 | ARRAY [ X |
[& | Sample Data [ 750 |
|6 | Seattle 750
| 7 | Portland 575
| & | San Francisco 1230 m
| 9 | San Disgo 725
10 Phoenix 6235
11 Las Vegas 585 ZTEST RESULT
|12 | Minneapolis 550 0.938820938]
13 Colorado Springs GO0 =ZTEST({D&:D18,F5,F9) 1
| 14 | Crmaha 575
15 Indiznapolis 525
| 16 | Euffalo G50 -

[« » m[{ TRINMEAN /TTEST / VAR and VARA / WARP and VARPA J/ WEIBULL 37TEST/  [4] | I
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Text Functions

Text Functions Overview

Text functions can be used in several ways. They can return the number of
characters in text strings, remove extra spaces and nonprintable characters
from cells, return exact data within a string, change the case of text strings,
and even combine text from other cells. If you inherit workbooks from other
people, you will eventually run into situations where you have to clean or
manipulate the data. Text functions allow you to create consistency throughout
the workbook. Because certain functions are case-sensitive, it is good practice
to create consistency throughout lists and tables.

The following functions are discussed in this chapter.

ASC PHONETIC
CHAR PROPER
CLEAN REPLACE
CODE REPT
CONCATENATE RIGHT
DOLLAR SEARCH
EXACT SUBSTITUTE
FIND T

FIXED TEXT

JISs TRIM
LEFT UPPER
LEN VALUE
LOWER YEN

MID

C
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ASC

=ASC (text)
The Asc function changes full-width double-byte characters to half-width single-byte characters.

‘When using the different language packs in Excel 2000, you have to use this function to change
full-width double-byte characters back to half-width regular English letters or Katakana. See
also, J1S function. For example: ASC(“EXCEL”) = EXCEL. Also notice the example for Japanese
characters using the JIS function later in this chapter.

ASC["EXCEL") equals "EXCEL"
ASC f"Ib'—EJIJ":I equals "IYER"

TEXT This is text or cell reference that contains the text that you want to change
from full-width double-byte characters to regular half-byte English letters or
Katakana.

CHAR

CHAR returns the character specified by a number.
=CHAR (number)

The CHAR function returns the character set specified by a number. The character set is a
set of characters from the ANSI character set for either the Windows or Macintosh charac-
ter sets. You can use the CHAR function to translate code page numbers from other types of
computers into characters. Figure 12.1 shows the CHAR function in use. The characters in
the figure are in groups. For example, the alphabet character set falls within the number
range of 65 to 90.

NUMBER This number is from the character set used by the computer. It’s a
number between 1 and 255.
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The CHAR function
returns the character
corresponding to

the number from the
ANSI character set or
Macintosh character set.
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Character set

CLEAN

CLEAN removes all nonprintable characters from text.

=CLEAN(text)

The CLEAN function removes all nonprintable characters from the text. For example,
=CLEAN(char (1) &"TEXT"& char(1)) will return the result of “Text.” Let’s say you had to down-
load yearly corporate data from a mainframe computer and the characters appear as follows:

If cell Al contains Yearly Corporate Project 1998 Analysis Survey
then =CLEAN (A1) will return Yearly Corporate Project 1998 Analysis Survey.

TEXT The text is any nonprintable character you want to remove from a cell.

CODE

Use the CODE function to return a numeric code from the first character in a text string.

=CODE (text)

The copE function does the opposite of the CHAR function. It uses both the Windows ANSI
character set and the Macintosh character set. (For additional details, see the CHAR function
earlier in this chapter.)

For example, =Code ("A") returns the result of 65, because 65 is the computer’s numeric code
for the “A” character.

TEXT This is the text that returns the character number.
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CONCATENATE

Join several text strings into one text string by using CONCATENATE.

=CONCATENATE (text1,text2,...)

The CONCATENATE function is another one of the useful functions you’ll find in Excel.

CONCATENATE can be used to join text in several forms. Using this function by itself joins a city
and state as shown in the first example in Figure 12.2, however, you also can place characters

in between the adjoined text by inserting open and close quotes. The characters or text can
include spacing, dashes, commas, numbers, other functions, and so on. Notice some of the
different ways the CONCATENATE function can join text in separate cells. You can also use the

ampersand “&” as shown in Figure 12.2.

TEXT 1, TEXT 2,... Textis the text to be joined. You can join from 1 to 30 items
per cell.
Figure 12.2 E0 =] =] =CONCATENATE( The Sum For *.C20," is " TEAT[SUM(D20- D22). F# 7). )
E T D E F G H [ J =
The CONCATENATE = ! ' ' T O
fupctlon allows you to + | CONCATENATE
join text from separate |5 | oy STATE CONCATENATE
. i ANON i AN CONCATEMATE(CE DE)

cells into the same cell. 7 | ALEANY MM ALBANY M =CONCATENATE(C? " * O7)

8 ST JOSEPH MN ST JOSEPH - Mnl =CONCATENATE(CE.” - * 08

=N ST CLouD WM ST CLOUD, Mrl =CONCATEMATE(CE ", " 09)

10| MINNEAPOLIS MM MINNEAPOLISA =CONCATENATE(CIO ' D10)

(13| Using & MINNEAPOLIS WIN PIMNMEAPOLISMN =C13&013

|16 | MINNEAPOLIS MN  IMINNEAPOLIS, Mifn =CIBR”, Minn®

E Fatrick Blattnar  |Patrick David Elattrjer =C18&" David "&018

20| 1998 § 30,000 [The Sumn For 1558]is $43,000, ]

21 [1 15,000 | =CONCATEMATE{The Sum For " C20," is " TEAT(SUMD)I-022) "§#407 "

|2 | 5 3,000

=

24 Using the ampersand

|25 |

| 5

27|

=
-

DOLLAR

Add characters

and spacing

DOLLAR converts a number to text using Currency format, with the decimals rounded to the

specified place.
=DOLLAR (number,decimals)

The DOLLAR function converts numbers to currency.
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For example:

=DOLLAR("15000") results in $15,000.00.

=DOLLAR("15000.23") results in $15,000.23.
If you input a negative number, the DOLLAR function will convert the negative number as follows:
=DOLLAR (" -15000") results in ($15,000.00). You can also use the DOLLAR function with a cell ref-
erence. For example, if you have a list of numbers you want to convert to currency format, you

could apply the formula =DOLLAR (C5), where C5 equals 25, the result would be $25.00. Keep in
mind, however, using this function overrides the use of the format cells command.

NUMBER This can be a number or cell reference or even a number that
evaluates to a number.

DECIMALS The decimal is the number of digits or decimal places to the right of
the decimal. If they are omitted, Excel assumes two places.

EXACT

EXACT compares two text strings and returns TRUE if they’re exactly the same, and FALSE
otherwise.

=EXACT (text1,text2)
The EXACT function compares two text strings to see if they are the same. The EXACT function
can operate from text within the function or via cell referencing.

TEXT 1, TEXT 2,... The textis the first text string and then the second text string.
For example:

=EXACT("BILL","bill") results in FALSE.
=EXACT ("BILL","BILL") results in TRUE.

As you see in Figure 12.3, there are two examples comparing ranges of cells with the EXACT
function. The first, displays TRUE when an asset is complete using cell referencing. The second
compares a single cell reference to a range in the form of an array. If you had a list of assets,
and all assets had unique identities, you might want to see if the asset is in the list. For this, you
would use the formula as shown in Figure 12.3:

{=0r(Exact(Cell Reference, Compare Range))}
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Figure 12.3 GG = =|[=0REXACTE!B,CE.C13))}
. A B[ € D [ B [ F | G R T =
The EXACT function tests i =
two sets of information =
and displays a logical . ExacT
value of TRUE or FALSE w PERCENT
H = ASSET COMPLETE COMPLETE EXACT
depending on whether 5| BST-A 2% 100% FALSE  =EXACT(DE EE)
the information is equal. 7| BET-2 £ To0% FALSE
8 BST-3 E7% 100% FALSE
9 BET-4 BT % 100% FALSE
107 EEiES T00% TO0%
{11 | BST-E 6% 100% FALSE
12 BST-7 24% 00%; FALSE
ﬁ BET-8 10% 100% FALSE
|14 ]
15
| 16 | BST-4 | TRUE ! {=OR(EXACT(ES CE:C13))}
17
Used with cell 18] |
referencing = R
[l R e

FIND

Used with the
OR function

FIND locates one text string with another text string, and returns the number of the starting
position of find_text, from the leftmost character of within_text.

=FIND(find_text,within_text,start_num)

The FIND function locates one text string with another and returns the numeric position of

the text string.

FIND_TEXT
WITHIN_TEXT
START_NUM

For example:

The find_text is the text you want to locate or find.
The within_text refers to the text string your looking within.

The start_num refers to the number from left to right. For
example, Patrick where the “a” character would be 2 as the
start_num.

=FIND("W","Wally Bill") resultsin 1.

=FIND("a","Wally Bill") resultsin 2.
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What if you had a cell that contained the names of people and the city and state they lived in.
You could combine the FIND function with the MID function to extract a text string. Take a
look at Figure 12.4. The formula =Mid (C6,1,Find(" ",C6,1)-1) results in the extraction of
the first word, which in this case is a name in the cell, regardless of the length of the first
name. See entries in this chapter for LEN and MID for additional details.

Figure 12.4 | =] =MID{C5.1.FIND[ ".CB.1))

The FIND function — I & & ' D E [ F | G
mbined with the MID B

gombined wih fhe | 4 FIND

unction can extrac B NAME STATE CITY FIND

text strings in cells 6| Srvith 1n Aloany | Smith__, | =MID(CE,1,FIND(" * CB.1)-1)

rega rdless Of the 7 | Williams Wn Albarry Wiliams
. B | Estes Mn &van Estes

string length. g Fisher Mn Albany Fisher

1I]: Shiffler Mn Avon Shiffler
11
12|

18 o

1| 4w [ wL{ CHAR { CONCATENATE 3 FIND  ERACT  FIKED {LEN { LOWER MO [ PROFER { RIGHT (SEARCH , SUBSTITUTE { TRIM [ 4 | D“

@ First name extraction

FIXED

The FIXED function rounds a number to a specified number of decimals, formats the number
in decimal format using a period and commas, and returns the result as text.

=FIXED(number,decimals,no_commas)
The FIXED function can round numbers in a cell. You can use the FIXED function with text in
the function or with cell referencing. Use the FIXED function to round numbers to decimals,
hundreds, and thousands. You should notice that the examples in Figure 12.5 round a num-
ber to decimals, tens, hundreds, and thousands using the FIXED function.
NUMBER The number refers to the number you want to round or convert to text.
DECIMALS The decimals refer to the number of decimal places to the right.

NO COMMAS The no commas is a logical result in that if True, it prevents the
function from including any commas in the text returned result.
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Figure 12.5 EEEE| =[ =FIXED(C13,2.TRUE)
Use the FIXED - Al B < | 2 = = (=
function to round 2
numbers in a cell. L2
4| FIxep
5 NUMBER ROUNDED TO FIXED
6 23453234 Decimal 234532 =FIXED(CE, 1) s
7 3245334  Decimal 334523 =FIXED{C7,2)
8 3345334  Decimal 2,345 234 =FIXED(CE,3)
g 2345 234 Tens 2,250 =FIXED(CE,-1)
10| 3345334 Hundreds 2,200 =FIXED(C7,-2)
11 3345334 Thousands 2,000 =FIXED(C11,2)
4= e Tl Ss2— =FIXED(C12)
13 2345234 NoCommas [ 234622 | =FIXED{C13,2TRUE)
Number cell EFD
reference 15 ]
16
17
14| 4| b Bl CHAR § CONCATENATE 4 FIND f EZACT 3 FIXED JLEN  LOWER 4 MID 4 PROFER 4 RIGHT 4 SEARCH 4 SUBSTITUTE I | 4 »
To the

decimal place

JIS

The J1s function changes half-width single-byte characters to regular English letters.
=JIS(text)

When using the different language packs in Excel 2000, you’ll have to use this function to
change half-width characters back to regular English letters or Katakana. For example:

JIS("EXCEL") = EXCEL. Also notice the example for Japanese characters using the J1s
function in the following equation.

JI3("EXCEL™) equals "EXCEL"
TIS "Ik equals * T

TEXT This is text or cell reference that contains the text that you want to change
to regular English letters or Katakana.

LEFT

Return the first character or characters in a text string with the LEFT function.

=LEFT (text,num_char)
The LEFT function returns the text string up to the number in the number character.

TEXT This is the text string or word that contains the characters you want to extract.

NUM_CHAR  This is the number (greater than zero) of characters you want to extract
starting from the left.
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For example:

=LEFT("John Doe",4) results in John.

=LEFT(A5,4) results in John where cell A4 contains the name John Doe.

You can also use cell referencing within the function. Also see the LEN function.

LEN

LEN returns the number of characters in a text string.

=LEN(text)
The LEN function on its own returns the number of characters in a text string.

TEXT The text refers to the text string, word, or multiple words that you want to find
the number of characters for from left to right. Spaces count as one character.

=LEN("Mn Albany") would result in 9. The number of characters also includes spaces. However,
combined with other functions in Excel, the LEN function becomes a powerful tool for extracting text
strings. If you work in an environment where you have to clean workbooks that were set up improp-
erly, or you've inherited lists of information and have to extract text strings within cells for your own
particular purposes, use the LEN function in conjunction with other Excel functions. Notice the exam-
ple in Figure 12.6. Let’s say I wanted to extract the equipment brand from the equipment type. The
function =RIGHT (C17,LEN(C17) -FIND(" ",C17)) results in Caterpillar, because the function extracts
the text to the right of the space. See also the RIGHT function later in this chapter.

@ Counts characters

Figure 12.6 017 = =] =RIGHT(C17 LEN[C17)-FIND[ " C17))
. A B E D B F G T
Use LEN with other - = ' T
functions in Excel for B
text extraction. q LEN
5 STATE & NAME NUMBER OF CHARACTERS
5 | PN ALEANY 9 =LENI(CE)
17| PN ALEANY 9
g MM AON 7
ER N ALBANY g
|10 BN AVON 7
11 MM MELROSE 10
12 IN INDIANAPOLIS 15
113
14 |
15|
16 TYPE/ BRAND EXTRACT ANY SIZE TEXT STRING
| 17 | Loader Caterpillar ICaterElllar .l =RIGHT(CA T LEM{CTTRFIMD" * 217))
| 15 | Truck Terex Terex
19
x| _
|21 | v
14 [« [+ W CHas f CONCATENATE #FIND J EXACT J FIED ) LEN {LOWER  MID J PROPER f RIEHT|/ sEamcH ¢ puestirute g eim |4 | ||J

RIGHT l LEN

O FIND
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LOWER

LOWER converts all letters in a text string to lowercase.

=LOWER (text)

The LOWER function is primarily a cleaning function. If you have inconsistent data in lists and you
want all characters to result in lowercase, simply use the LOWER function. Notice the example in
Figure 12.7. The LOWER function converts all the uppercase names to lowercase. Use Paste Special
and paste as values back into the original location in the list after you've converted all characters
to lowercase. This function can be used with text in a cell or with cell referencing as shown.

TEXT This is the text within the cell you want to convert to lowercase characters.

Figure 12.7 06 [Tl =[-LOWEREE)
Use the LOWER /A B L | D E L F
function to clean |2 |
lists of information L8]
that are inconsistent. 4 LowER

| 5 | ALL CAPS LOWER

| 6 | SCO'ITI SCOII! =L OWER[BE)

7 | CHRIS chris

B BILL bil

9 DAVE dave

0] JOHN john

11 TRIFF tripp

i JOHMN john

13 STEVE shave

14

15 ml

16

17

14| 4| Bl CHAR § CONCATENATE 4 FIND f EXACT £ FIXED £ LEN 3 LOWER {MID f PROFER 4 RIGHT 4 SEARCH 4 SUBSTITUTE TRIM_]L]_I D"

Results in

lowercase

Use the MID function to return a specific number of characters from a text string, starting at
the position you specify.

=MID(text,start_num,num_char)

The m1D function returns a specific number of characters from a text string. You can use text
within the formula or use cell referencing. If you take a look at the example in Figure 12.8,
you’ll notice that =MID("Chris",1,4) only returns the first four characters in the string. The
second example =MID("Hobbe",2,4) returns the text string starting with the second character
in the string, Hobbe. Combined with the FIND function and used with cell referencing, you
can extract first names in text strings. For example, =MID(C11,1,FIND((" ",C11)-1) returns
the result of the first text string to the left of the first space. The FIND function locates the
space based on a space in quotes.
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TEXT The text is the text string or word you want to extract from.

START_NUM The start_num is the number of the character within the text string or
word you want to extract from.

NUM_CHAR The num_char is the number of characters to extract from the
start_num point to the right.

@ Start with character 1

@ Count 4 characters

Figure 12.8 D11 =] = =MID{C11.1 FIND[" " C11)-1)
Use the MID function ale] € | . £ I
as a standalone func- Mip
tion or in combination 4
with other functions | 5 | EXTRACT TEXT STRINGS
such as FIND. | 6 | Chri =MID{"Chris",1.4)
| 7 | obbe =MID("Hobbe", 2 4)
| 8 |
| 9 |
FIRST NAME
| 10 | NAME AND CITY EXTRACTION
|11 | Patrick VYowler Albany |Patrick ! =MIDICTT 1 FIND " CT1-1)
| 12 | John Milner Avon Jofin
| 18 | Tripp Woodler Melrose Tripp
| 14 | John Barrettski Indianapolis Jofin
15 Steve Gilbernear Indianapolis Steve ]

Formula extracts first name

PHONETIC

=PHONETIC(Reference)

The PHONETIC function extracts the phonetic or furigana characters from a text string in
Japanese characters.

When using the different language packs in Excel 2000, you’ll have to use this function to
adjust or change characters from the text string.

REFERENCE This is text or cell reference that contains the text that you want to
extract the phonetic or furigana characters from.

PHONETIC (C4) equals "FARade e
PHONETIC (B7) equals "D
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PROPER

PROPER capitalizes the first letter of each word in a text string or sentence.
=PROPER (text)

The PROPER function is another cleaning tool function. It places initial caps on each word
within the text string specified in the formula, or text within a cell if you are using cell refer-
encing. The result of =PROPER ("PATRICK") would be Patrick. Notice that the example in
Figure 12.9, used with cell referencing on lists, can quickly clean up the list.

TEXT The text is the text in the text string, word, or sentence to convert to
proper. Meaning, the first character is capitalized in each word.

@ PROPER on one word

Figure 12.9 S| =[=PROPER(CTT)
. A B © E F G H =
The PROPER function l : ' l l l =
creates text with initial 4 ProPER
| 5 | NAME PROPER
caps. | 5 | SCOTT Scott =PROPER(CE)
7 | CHRIS Chris
a8 BlLL Eill
| 9 | DAVE Diave
10| JOHN John
i TRIPP Tripp
12| JOHM John
| 13 | STEVE Sleve
15|
15 NAME PROPER
i SCOTT WANDERHORM ISr_utt “anderharn 'I =FROFER(CTF)
16| CHRIS HOBBE Chris Habbe
19 BILL JACKSON Bill Jackson
20| DAVE VOWLER Dave Vawler
| 21 | JOHN MILNER John Milner
2| TRIPP WWOODLER Tripp Woodler
3 JOHN BARRETTSKI John Barrettski
| 24 | STEVE GILBERTMER Steve Gilberner =

PROPER on several text strings in a cell

REPLACE

Use the REPLACE function to replace part of a text string with a different text string based on
the number of characters you specify.

=REPLACE (0ld_text,start_num,num_chars,new_text)

The REPLACE function can be used on a list as a cell reference or with text in the formula.

OLD_TEXT This is the old text you want to replace with new characters.
START_NUM This is the number of characters in starting position.

NUM_CHARS This is the number of characters to replace within the text string.
NEW_TEXT This is the new text starting with the start number and number of

characters that will replace the old text.
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For example, =REPLACE("Chris",1,5,"Scott") would result in Scott. Where 1 represents
the first character in Chris and 5 is the number of characters in Scott. If you entered the
formula =REPLACE ("Chris",2,5,"Scott") the result would be Cscott. You could also replace
the names with cell references such as: =REPLACE (C5,1,5,D5). In this example, the result
would replace the C5’s text string starting with 1 to D5’s text string up to 5.

REPT

REPT repeats text a given number of times.

=REPT (text,number_times)
The REPT function repeats text in a cell as many times as you specify.

TEXT This is the text you want to repeat.
NUMBER_TIMES This number times specifies the number of times you want to repeat
the text.

For example:

=REPT("X",5) would result in XXXXX.
=REPT("Stop",2) would result in StopStop.
=REPT(C1,2) would result in the cell reference text repeated twice.

To use the REPT function correctly, the number you provide must be a positive number and
cannot exceed 255 characters.

RIGHT

RIGHT returns the last character or characters in a text string.
=RIGHT (text,num_chars)
The RIGHT function returns the rightmost characters in a text string. The text can be in the

form of text within the formula or as a cell reference. (Also see LEFT earlier in this chapter.)
The NuM_CHARS argument is the number of characters to return.

TEXT This is the text string or word, or even sentence you want to extract
characters from.
NUM_CHARS This indicates the number of characters you want to extract starting from
the right moving left.
For example:

=RIGHT ("Patrick",4) would return rick.

Notice the example in Figure 12.10. The RIGHT function used with the LEN and FIND functions
can be used to extract text from the cell. Where LEN counts the characters in the text string
including spaces, FIND locates the space to the left of the rightmost text string and returns a
result of the last word, state, city, and so on.
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@ Extracts the last 5
right characters
Figure 12.10 D17 =] =[ =RIGHT(C17 LEN[CIT)-FIND[" " .C17))
. . A [lB c I 1] I = [ F G
The RIGHT function in 1 =
conjunction with the =
LEN and FIND functions . RiGHT
can be used to extract 5 | STATE & NAME RIGHT CHARACTERS
the rightmost words. a TN ALEA T ~RGHTEEA)
| 8 | BN ANON AVON
= BN ALBANY LBANY
£ MM ANOR ANON
11 | MH MELROSE LROEE
(12 | M INDIANAPOLIS POUS
13
|14
15|
16 STATE & CITY EXTRACT ANY SIZE TEXT STRING
| 17 | MW ANOR ] rRIGHI'(C]?,LEN(E‘.]?J-FIND(" "o
| 18 | MMN MELROSE MELROSE ]
| 19 | M INDIANAPOLIS IMDIANAPCOLIS
- |
21 =
K] e LTrmala] | k[

Formula extracts last text
string of characters

SEARCH

The SEARCH function returns the number of the character at which a specific character or text
string is first found, reading from left to right.

=SEARCH(find_text,within_text,start_num)
The SEARCH function finds the character within a text string and counts how many places over from

left to right based on the start number. For example, the formula =SEARCH("e", "Builders",1)
would result in 6. Meaning e is the sixth character to the right starting from the first character.

FIND_TEXT This is the text you're looking for or want to find. The wildcard
characters can be used to find a specific character using the (?)
and a string of characters using the (*).

WITHIN_TEXT  This is the text you’re looking for. It can be included in the formula or
referred to using cell referencing.

START_NUM The number of characters starting from left to right you want to
include in the search.

SUBSTITUTE

Use the SUBSTITUTE function to substitute new_text for old_text in a text string.
=SUBSTITUTE (text,o0ld_text,new_text,instance_num)

The SuBSTITUTE function replaces old text within a text string with new text. The text can be
in the formula or used as a cell reference. The examples in Figure 12.11 demonstrate that the



1ext | 203

SUBSTITUTE function in the first example uses complete cell referencing from one cell to
another. The second example gives a mix of cell referencing and text directly in the formula.
For the formula =SUBSTITUTE ("Melrose",C11,"Farming"), where Cll equals Melrose, the
result is Farming.

TEXT This is the text or text in a cell you want to substitute.

OLD_TEXT This is the text you want to replace.

NEW_TEXT This is the new text to replace the old text with.

INSTANCE_NUM This is the number of instances you want to replace the old text

with. For example, if you want to replace every occurrence of old
text, use “][“. If replacing just one occurrence, use 1.

Figure 12.11 CiE_ =] = =SUBSTITUTE[MELROSE" 11, FARMING")
Al B | C [ D [ E [ F [ =
The SUBSTITUTE ]
function replaces one 2|
text string or cell for Let)
another. 4| SUBSTITUTE
| 5 | CITY DESIGNATED CITY
| 6 | ALBANY AVON
| 7 | ALBANY
| 8 | AVON
| 9 | ALBANY
10| AVON
11 MELROSE
12 INDIANAPOLIS
13 |
14
15 AVON =SUBSTITUTE(CE,C6,DB)
| 16 | [EARMNG 1 =SUBSTITUTE("MELROSE" C11,"FARMING")

Substitutes ...for another name.
one name...

T returns the text referred to by VALUE.
=T (value)
The T function is provided for compatibility with other spreadsheet programs. Microsoft Excel

automatically converts values as necessary. For example, the formula =T ("Bob" ) would result
in Bob.

VALUE The value is the text or value using a cell reference you want to test. If
value is a number, T returns nothing or empty text.

TEXT

The TEXT function converts a value to text in a specific number format.

=TEXT (value,format_text)
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The TEXT function converts text from one specific number format to another. You can also
access the formatting of text by choosing Format, Cells, and select the Numbers tab. Under
Category, choose Custom. From there you add custom formats.

For example, let’s say you want to create a custom format that includes the word “Ton” after
all the numbers. In a cell where the number is 75, select the General type and include “Ton”
in quotes after General. Your result would be 75 Ton. This also allows you to calculate num-
bers from cells even though Ton shows up in the cell.

VALUE This is a numeric value, reference to a cell, or a formula that calcu-
lates to a numeric value.

FORMAT_TEXT  This is a number format in text. Also see the custom number formats
from format cells as mentioned above.

For example:

=TEXT("3/16/64","mmmm dd, yyyy") would result in March 16, 1964.
=TEXT(.3,"$0.00") would result in $0.30.

You can also use cell referencing for the value.

TRIM

Use the TRIM function to remove all spaces from text except for single spaces between words.
=TRIM(text)

The TRIM function is another cleaning function that removes spacing between words. For exam-
ple, if you inherit a list of information and there happens to be random spacing between the text
at different locations, you can trim away the spacing by referencing the cell. For example, you'll
notice in Figure 12.12 that the random spacing in the left column shows multiple mixtures in
spacing. However, by applying the TRIM function to the right, you can eliminate the spacing. Use
the Paste Special command to paste the cleaned text back into the original column as values.
This function is specifically useful when data is imported from other applications, particularly
mainframe and DOS applications, where spacing often is used as separators in lists and forms.

TEXT This is the text or cell reference containing text you want to remove all the
spaces from.
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Figure 12.12 E S |
. A B c e} =
The TRIM function can ol ' l
trim random spacing g |
from cells. o
a TriM
5 SPACED NAMES | TRIM
6 | Scott  Vanderham [Scott Vanderhom | =TRIM{CE)
| 7 Chris Hobbe Chris Hobbe
B | Eill  Jackson Eill Jackson
a| Oave Wowler Oave Vowler
110 John Wilnar John Wilner
111 Tripp  VWaoadler Tripp Woodler
|12 John Barrettski John Barrettski
13 Steve Gilbertner Steve Gilbertner
14
15
-
1+

UPPER

UPPER converts text to uppercase.

=UPPER (text)

Similar to the LOWER function, the UPPER function converts all text within a cell to uppercase.
For example, =UPPER ("upper") would result in UPPER. Cell referencing can also be used as
shown in Figure 12.13.

TEXT This is the text or cell reference containing text that you want to change to
uppercase.
Figure 12.13 D6 ~] =] -UPFERiCEl
The UPPER function S — I B | D [ € Fle =
converts all text to 2
uppercase. 3
4 UpPER
|5 NAMES UPPER
| 6 | Scott Vanderhorn ISCC'ITVANDERHORN _l =UUPFER[CE)
| 7 Chris Hobbe CHRIS HOBEE
B Eill Jackson BILL JACKSCN =
| 8 | Dave Vowler DavE VOWLER
|10 John Milner JOHM MILMNER
|11 Tripp Woadler TRIFF WOOOLER
12 John Barretski JOHN BARRETTSK]
13 Steve Gilbertner STEVE GILBERTNER
14
[ 15]
| 16
17
|18
10 -
4[4 » | #I{FIND £ AT FOED fLEN /LOWER /M0 {FRCFER { RIGHT J SEARCH / SLBSTITUTE { TRIM W)IPFER 4 »

Creates all uppercase



296 I Chapter 12  Text Functions

VALUE

Use the VALUE function to convert a text string that represents a number to a number.
=VALUE (text)

The VALUE function is not generally needed because Excel automatically converts text to
numbers as necessary and was provided for other spreadsheet compatibility issues.

TEXT This is the text in quotes or referred to in a cell reference that you want to
change to a value. If it’s in the form of $11.00 for example, VALUE would
convert it to 11.

YEN

The YEN function converts a number to text in Yen. The number is in the format of text.
=YEN (number,decimals)
The difference between using a number format from the format cells dialog box and the YEN
function is the YEN function converts a cell to text. This makes the cell inoperable. You cannot
add up cells that are converted to text. I would suggest using the Format Cells dialog box as
opposed to the YEN function.

NUMBER This is the number in quotes you want to convert to text in Yen.

DECIMALS This is the number of decimal places you want to include to the right of
the decimal.
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Symbols

1904 date system, 67,
74, 78

A

ABS function, 16, 192

absolute deviations of
data points, average,
226
absolute value, 95, 192
accounting periods
asset depreciation using
double-declining bal-
ance method, 124
coupon period settle-
ment date, 118

depreciation, 116
fixed declining bal-
ance method, 123
within the formula,
115

interest paid during a
defined period of
investments, 132

interest payment based
on investments with
periodic constant pay-
ments and constant
interest rates, 130
total number of periods
for investment, 134
Accounts Payable to Net
Sales ratio, 46
ACCRINT function, 11,
114

ACCRINTM function,
11, 115

accrued interests,
114-115

ACOS function, 16, 192
ACOSH function, 16,
193

Add-Ins command
(Tools menu), 68,
76-78, 86

ADDRESS function, 15,
174

Allowance for Bad Debt
as Percentage of AR
ratio, 43

AMORDEGRC function,
11, 115

AMORLINC function,
11, 116

Amortization and
Depreciation Expense
to Net Sales ratio, 44

Analysis Toolpak
EDATE function, 68
WEEKNUM function, 76
WORKDAY function, 77
YEARFRAC function, 78

AND function, 15,
168-169

annual yields (securi-
ties)
discounted, 154

pays interest at maturity,
155

annuities, per period
interest, 145

arccosine, 192
arcsine, 193
arctangent, 195
areas, number of, 174

AREAS function, 15,
174
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arguments. See also
formulas; functions

average, 226
averaging, 27
DATE function, 66

DATEVALUE
function, 66

DAVERAGE, 54

DAY function, 67
DAYS360 function, 68
DCOUNT, 55
DCOUNTA, 56
defined, 5
DFUNCTIONS, 54
DGET, 56

DMAX, 57

DMIN, 58
DPRODUCT, 58
DSTDEYV, 59
DSTDEVP, 59
DSUM, 60

DVAR, 61

DVARP, 62

EDATE function, 68
EOMONTH function, 69

GETPIVOTDATA
function, 63

HOUR function, 70
largest value, 253
MINUTE function, 70
MONTH function, 71

NETWORKDAYS
function, 72

NOW function, 73

number of cells contain-
ing numbers, 233

SECOND function, 73
smallest value, 254
theta, 97

TIME function, 74

TIMEVALUE
function, 74

TODAY function, 74
types, 6
value average, 227

WEEKDAY function,
75-76

WEEKNUM function, 76

WORKDAY function, 77

YEAR function, 77-78
arithmetic operators, 6
arrays

element value selected
by row number and
column letter indexed,
179

geometric mean, 244
inverse matrix, 207
matrix determinant, 206
matrix product, 207

most frequently
occuring/repetitive
value, 254

relative position of items
matching specified val-
ues in speicfied order,
or position of items,
184

specified value from
same position in last
row or column, 183

specified value search,
177

ASC function, 280
ASIN function, 16, 193

ASINH function, 16,
194

asset depreciation
(accounting periods),
151

double-declining balance
method, 124

straight-line, 147
sum-of-years digits, 148
assumed par value

(Macauley duration),
127

ATAN function, 16, 195

ATANZ2 function, 16,
195

ATANH function, 16,
196

automating projected
cash flows, 36

AVEDEYV function, 18,
226

AVERAGE function, 18,
27, 226

AVERAGEA function,
18, 227

averaging

absolute deviations of
data points, 226

arguments, 27, 226-227

positive numbers in
ranges, 38-39



Bad Debt as Percentage
of Net Revenues
ratio, 43
base 2 logarithm, 102
base-10 logarithm, 206
BESSEL function, 80-82

BESSELI function,
9, 80

BESSELJ function, 10,
80-81

BESSELK function, 10,
81-82

BESSELY function,
10, 82

BETADIST function, 18,
227

BETAINYV function, 18,
228

BIN2DEC function, 10
BIN2HEX function, 10
BIN2OCT function, 10
binary numbers
converting to
decimal form, 83
hexadecimal form, 84
octal form, 84

decimal numbers,
converting to, 89

hexadecimal numbers,
converting to, 93

octal numbers, convert-
ing to, 109

BIND2DEC function, 83
BIND2HEX function, 84
BIND2OCT function, 84

BINOMDIST function,
18, 228-229

binomial distribution
probability, 228

breakeven sales
formula, 42

building custom
functions, 48-49

C

calculations. See
functions

CALL function, 9

capitalizing text, 31,
290

cascading schedules,
33, 35

cash flow schedule, 152
cash flows, 36

CEILING function, 16,
197

CELL function, 14, 158,
160

cells
addresses, 174

column/row intersection
reference, 180

empty
number of, 164

specified range,
160-161

error value, 166

INFO TYPE examples,
158-159

information, 158-160

logical test return
results, 163-164

CHOOSE function I 299

number of, 233-234
ranges, 199

reference to range of
specific number of
rows and columns, 185

return types, 159

returning horizontal/
vertical ranges as
vertical/horizontal, 188

value, 164-166
channel velocity, 32
CHAR function, 21, 280
characters

full-width double-byte,
280

furigana, 289

half-width single-byte,
286

Japanese, 289
nonprinting, 281

number of in text
strings, 287

phonetic, 289

specified by numbers,
280

text strings, 286, 288,
291-292

chi-squared distribution,
230

CHIDIST function, 18,
230

CHIINV function, 230
CHINYV function, 18

CHITEST function, 18,
231

CHOOSE function, 15,
175-176
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CLEAN function, 21,
281

CODE function, 21,
281

code resources, 9
coefficients
complex numbers, 96
imaginary, 85
real, 85, 105

COLUMN function, 15,
176

columns
numbers, 176-177
row intersection, 25, 180

value from same posi-
tion in second column
based on range of one
column, 184

COLUMNS function, 15,
177

COMBIN function, 16,
197

combinations (num-
bers), 197

commands

Data menu, Filter,
Advanced Filter, 34

Edit menu
Paste Special, 38
Replace, 37
Insert menu
Module, 48
Name, Defined, 41
Name, Paste, 42
Tools menu
Add-Ins, 68, 76-78, 86
Options, 67, 74, 78

common logarithm,
complex numbers, 101

comparison operators, 6

COMPLEX function,
10, 85

complex numbers
base 2 logarithm, 102
coefficient, 96
common logarithm, 101
conjugating, 97
cosine, 98
difference of two, 107
exponent, 100
modulus, 95
natural logarithm, 101

product from 2-29 num-
bers, 104

quotient, 99

real coefficient, 105
sine, 106

square root, 106
sum of two, 108

CONCATENATE
function, 21, 31, 282

conditional SUM
formula, 32

CONFIDENCE function,
18, 231

confidence interval of
population means, 231
constant interest
rate, 29
contribution margin
formula, 42
contribution margin
ratio formula, 42

CONVERT function, 10,
86-88

converting
binary numbers to
decimal form, 83

to hexadecimal
form, 84

to octal form, 84

decimal dollar prices to
fraction dollar price,
126

decimal numbers to
binary numbers, 89

hexadecimal num-
bers, 90

degrees to radians, 211

fraction dollar prices to
decimal dollar price,
126

hexadecimal numbers to
binary numbers, 93
decimal numbers, 94
octal numbers, 94

measurement units,
86-88

octal numbers to
binary numbers, 109
decimal numbers, 110

hexadecimal
numbers, 110

radians into degrees,
200

CORREL function, 18,
232-233

correlation coefficient,
232

COS function, 16, 198
COSH function, 16, 199



cosine, 198
complex numbers, 98
hyperbolic, 199
inverse hyperbolic, 193
COUGCD function, 204
COUNT function, 18,
233
COUNTA function, 19,
27, 234
COUNTBLANK function,
14, 160-161, 234
COUNTIF function, 16,
27, 199, 205, 235
counting unique list
items, 51
COUPDAYBS function,
11, 117
COUPDAYS function,
12, 118
COUPDAYSNC function,
12, 119
COUPNCD function, 12,
119
COUPNUM function,
12, 120
coupon dates
number of days between

settlement dates to
next coupon date, 119

number of previous
coupon dates before
settlement date, 121

number representing
next coupon date after
settlement date, 119

total number of coupons
to be paid, 120

coupon period settle-
ment dates, 117-118

COUPPCD function, 12,
121

COVAR function, 19,
236

covariance, 236

CRITBINOM function,
19, 236

criterion value, 236

CUMIPMT function, 12,
28, 122

CUMPRINC function,
12, 29, 122

cumulative beta proba-
bility density function,
227

cumulative binomial
distribution, 236

cumulative loan interest,
28, 122

cumulative lognormal
distribution, 252

cumulative principal,
29, 122

currency

converting numbers to,
282

EUROCONVERT
formula, 40-41

international
converters, 39

rate exchange tables, 40

Current Liabilities to
Inventory ratio, 45
Current Liabilities to
Net Worth ratio, 45

Current Ratio, 43

custom functions, 7-8,
48-49

date/time functions I 301

D

Data menu commands,
Filter, Advanced
Filter, 34

data points absolute
deviations, 226

database lists, 217
database subtotals, 25

database/list-
management
functions, 53

arguments, 54
DAVERAGE, 8, 54-55
DCOUNT, 8, 55-56
DCOUNTA, 8, 56
DGET, 8, 56-57
DMAX, 8, 57-58
DMIN, 8, 58
DPRODUCT, 8, 58-59
DSTDEY, 8, 59
DSTDEVP, 59-60
DSUM, 8, 60-61
DVAR, 8, 61-62

GETPIVOTDATA, 8,
63-64

syntax, 54
DATE function, 8, 66
date system, 67, 74, 78
date/time functions, 65
DATE, 8, 66
DATEVALUE, 8, 66-67
DAY, 8, 67
DAYS360, 8, 68
EDATE, 8, 26, 68-69
EOMONTH, 8, 69
HOUR, 9, 70
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MINUTE, 9, 70
MONTH, 9, 71

NETWORKDAYS, 9,
27,72

NOW, 9, 26, 73
SECOND, 9, 73
TIME, 9, 74
TIMEVALUE, 9, 74
TODAY, 9, 26, 74-75
WEEKDAY, 9, 75-76
WEEKNUM, 76
WORKDAY, 77
YEAR, 9, 77-78
YEARFRAC, 9, 78
DATEVALUE function,
8, 66-67
DAVERAGE function, 8,
54-55
DAY function, 8, 67
Days Inventory ratio, 44
Days Purchases
ratio, 44
Days Sales in AR
ratio, 43
DAYS360 function,
8, 68
DB function, 12, 123
DCOUNT function,
8, 55-56
DCOUNTA function,
8, 56
DDB function, 12, 124

DDE/ external
functions, 9

DEC2BIN function,
10, 89

DEC2HEX function,
10, 90

DEC20CT function, 10

decimal dollar prices,
126

decimal form, convert-
ing binary numbers
to, 83

decimal numbers

hexadecimal numbers,
converting to, 94

octal numbers, convert-
ing to, 110
converting to
binary numbers, 89

hexadecimal num-
bers, 90

degrees, 200-211

DEGREES function, 16,
200

deleting

nonprintable characters,
281

text spaces, 294
DELTA function, 10, 90
depreciation

accounting periods, 116

assets, 124

fixed declining bal-
ance method, 123
within the formula,
115
assets, 151
DEVSQ function, 19,
237

DFUNCTIONS
function, 54

DGET function, 8,
56-57

dialog boxes
Options, 67, 74, 78
Paste Special, 38

direct contribution
(P&L), 42-43

DISC function, 12, 125
discounted securities
annual yield, 154

based on price per $100
face value, 142

rates, 125
DLLs (dynamic link
libraries), 9
DMAX function, 8,
57-58

DMIN function, 8, 58

DOLILAR function, 21,
282

DOLLARFR function,
12, 126

double factorial, 203

DPRODUCT function, 8,
58-59

DSTDEV function, 8, 59

DSTDEVP function,
59-60

DSUM function, 8,
60-61

DURATION function,
12, 127

DVAR function, 8,
61-62

DVARP function, 8,
62-63

dynamic link libraries
(DLLs), 9
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EDATE function, 8, 26,
68-69

Edit menu commands
Paste Special, 38
Replace, 37

editing dates, 67, 74,
78

EFFECT function, 12,
127-128

effective annual interest
rates, 127

empty cells, 234

engineering functions
BESSELL, 9, 80
BESSELJ, 10, 80-81
BESSELK, 10, 81-82
BESSELY, 10, 82
BIN2DEC, 10, 83
BIN2HEX, 10, 84
BIN20CT, 10, 84
COMPLEX, 10, 85
CONVERT, 10, 86-88
DEC2BIN, 10, 89
DEC2HEX, 10, 90
DEC20CT, 10
DELTA, 10, 90
EREF, 10, 91
ERFC, 10, 92
GESTEP, 10, 92
HEX2BIN, 10, 93
HEX2DEC, 10, 94
HEX20CT, 10, 94
IMABS, 10, 95-96
IMAGINARY, 10, 96

IMARGUMENT, 10, 97
IMCONJUGATE, 10, 97
IMCOS, 10, 98

IMDIV, 10, 99

IMEXP, 11, 100

IMLN, 11, 101
IMLOG10, 11, 101
IMLOG2, 11, 102
IMPOWER, 11, 103

IMPRODUCT, 11,
104-105

IMREAL, 11, 105
IMSIN, 11, 106
IMSQRT, 11, 106
IMSUB, 11, 107
IMSUM, 11, 108-109
OCT2BIN, 11, 109
OCT2DEC, 11, 110
OCT2HEX, 11, 110
overview, 79
SQRTPI, 11
English letters, 286

EOMONTH function,
8, 69

ERF function, 10, 91
ERFC function, 10, 92

error types, correspond-
ing number values,
161-162

ERROR.TYPE function,
14, 161-162

EUROCONVERT formu-
la, 40-41
EVEN function, 16, 201

EXACT function, 21,
283

financial functions I 303

EXP function, 16, 201

EXPONDIST function,
19, 238

exponents, complex
numbers, 100

exponential curve (fit
data), 250

exponential distribution,
238

exponential growth pre-
diction, 245

external/DDE
functions, 9

F

F probability distribu-
tion, 239

F-test, 242

FACT function, 16, 202

FACTDOUBLE function,
16, 203

factorial, 202
double, 203
ratio, 208

FALSE function, 15,
169

FDIST function, 19, 239

Filter, Advanced Filter
command (Data
menu), 34

financial functions
ACCRINT, 11, 114
AMORDEGRC, 11, 115
AMORLINC, 11, 116
COUPDAYBS, 11, 117
COUPDAYS, 12, 118
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COUPDAYSNC, 12, 119
COUPNCD, 12, 119
COUPNUM, 12, 120
COUPPCD, 12, 121
CUMIPMT, 12, 122
CUMPRING, 12, 122
DB, 12, 123

DDB, 12, 124

DISC, 12, 125
DOLLARDE, 12, 126
DOLLARFR, 12, 126
DURATION, 12, 127
EFFECT, 12, 127-128
FV, 12,128
FVSCHEDULE, 12, 129
INTRATE, 12, 129
IPMT, 12, 130

IRR, 12, 131

ISPMT, 132
MDURATION, 12, 132
MIRR, 13, 133
NOMINAL, 13, 134
NPER, 13, 134

NPV, 13, 135
ODDFPRICE, 13, 136
ODDFYFIELD, 13
ODDFYIELD, 138

ODDLPRICE, 13,
138-139

ODDLYIELD, 13, 139
overview, 113

PMT, 13, 140

PPMT, 13, 140
PRICE, 13, 141
PRICEDISC, 13, 142

PRICEMAT, 13, 143
PV, 13, 144-145
RATE, 13, 145-146
RECEIVED, 146
SLN, 13, 147

SYD, 13, 148
TBILLEQ, 13, 148
TBILLPRICE, 13, 149

TBILLYIELD, 13, 150-
151

VDB, 13, 151

XIRR, 13, 152

XNPV, 14, 152-153

YIELD, 14, 153

YIELDDISC, 14, 154

YIELDMAT, 14, 155
financial ratios, 43-46

financial results
functions

CUMIPMT, 28

CUMPRINC, 29

FV, 29

IPMT, 29
FIND function, 21, 284
finding text strings, 284
FINV function, 19, 240
FIRST function, 242

FISHER function, 19,
240

Fisher transformation,
240

FISHERINYV function,
19, 240

FIXED function, 21,
285

FLOOR function, 16,
203

FORECAST function,
19, 28, 241

formulas. See also
arguments; functions

breakeven sales, 42
conditional SUM, 32
contribution margin, 42

contribution margin
ratio, 42

defined, 5
EUROCONVERT, 40-41
IF AND, 36

monthly breakeven
sales, 42

named ranges, 41-42

profit during the
period, 42

SUMIF, 41

total fixed expenses, 42
velocity, 36

VLOOKUP, 47

four-quadrant arctan-
gent, 195

fraction dollar prices,
126

French accounting
system, 115

FREQUENCY function,
19, 241

FTEST function, 19,
242-243, 280

fully invested securities

amount received at
maturity, 146

interest rates, 129



functions. See also
arguments; formulas

ABS, 16, 192
ACCRINT; 11, 114
ACCRINTM, 11, 115
ACOS, 16, 192
ACOSH, 16, 193
ADDRESS, 15, 174
AMORDEGRC, 11, 115
AMORLINC, 11, 116
AND, 15, 168-169
AREAS, 15, 174
ASC, 280

ASIN, 16, 193
ASINH, 16, 194
ATAN, 16, 195
ATANZ, 16, 195
ATANH, 16, 196
AVEDEYV, 18, 226
AVERAGE, 18, 27, 226
AVERAGE A, 18
AVERAGEA, 227
BESSEL, 80-82
BESSELL 9, 80
BESSELJ, 10, 80-81
BESSELK, 10, 81-82
BESSELY, 10, 82
BETADIST, 18, 227
BETAINYV, 18, 228
BIN2DEC, 10
BIN2HEX, 10
BIN20OCT, 10
BIND2DEC, 83
BINDZHEX, 84
BIND2OCT, 84

BINOMDIST, 18,
228229

CALL, 9

CEILING, 16, 197
CELL, 14, 158, 160
CHAR, 21, 280
CHIDIST, 18, 230
CHIINYV, 230
CHINV, 18
CHITEST, 18, 231
CHOOSE, 15, 175-176
CLEAN, 21, 281
CODE, 21, 281
COLUMN, 15, 176
COLUMNS, 15, 177
COMBIN, 16, 197
COMPLEX; 10, 85

CONCATENATE, 21,
31, 282

CONFIDENCE, 18, 231
CONVERT, 10, 86-88
CORREL, 18, 232-233
COS, 16, 198

COSH, 16, 199
COUNT, 18, 233
COUNTA, 19, 27, 234

COUNTBLANK, 14,
160-161, 234

COUNTIF, 16, 27, 199,
205, 235

COUPDAYBS, 11, 117
COUPDAYS, 12, 118
COUPDAYSNC, 12, 119
COUPNCD, 12, 119
COUPNUM, 12, 120
COUPPCD, 12, 121

functions I 305

COVAR, 19, 236
CRITBINOM, 19, 236
CUMIPMT, 12, 122
CUMIPT, 28
CUMPRINGC, 12, 29, 122
custom, 7-8

building, 48-49
DATE, 8
DATEVALUE, 8, 66-67
DAVERAGE, 8, 54-55
DAY, 8, 67
DAYS360, 8, 68
DB, 12, 123
DCOUNT, 8, 55-56
DCOUNTA, 8, 56
DDB, 12, 124
DEC2BIN, 10, 89
DECZ2HEX, 10, 90
DEC20CT, 10
defined, 5
DEGREES, 16, 200
DELTA, 10, 90
DEVSQ, 19, 54, 237
DGET, 8, 56-57
DISC, 12, 125
DMAX, 8, 57-58
DMIN, 8, 58
DOLLAR, 21, 282
DOLLARDE, 12, 126
DOLLARFR, 12, 126
DPRODUCT, 8, 58-59
DSTDEY, 8, 59
DSTDEVP, 59-60
DSUM, 8, 60-61
DURATION, 12, 127
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DVAR, 8, 61-62
DVARP, 8, 62-63
EDATE, 8, 26, 68-69
EFFECT, 12, 127-128
engineering, 79
EOMONTH, 8, 69
EREF, 10, 91

ERFC, 10, 92

ERROR.TYPE, 14,
161-162

EVEN, 16, 201

EXACT, 21, 283

EXP, 16, 201
EXPONDIST, 19, 238
FACT, 16, 202
FACTDOUBLE, 16, 203
FALSE, 15, 169

FDIST, 19, 239
financial, 113

FIND, 21, 284

FINV, 19, 240

FIRST, 242

FISHER, 19, 240
FISHERINYV, 19, 240
FIXED, 21, 285
FLOOR, 16, 203
FORECAST, 19, 28, 241
FREQUENCY, 19, 241
FTEST, 19

FV, 12, 29, 128
FVSCHEDULE, 12, 129
GAMMADIST, 19, 243
GAMMAINYV, 19, 244
GAMMALN, 19, 244
GCD, 16, 204

GEOMEAN, 19, 244
GESTEP , 10, 92

GETPIVOTDATA, 8,
63-64

GROWTH, 19, 245
HARMEAN, 19, 246
HEX2BIN, 10, 93
HEX2DEC, 10, 94
HEX20CT, 10, 94
HLOOKUP 15, 177-178
HOUR, 9, 70

HYPERLINK, 15,
178-179

HYPGEOMDIST, 19,
246

IF, 15, 30, 170-171
IMABS, 10, 95-96
IMAGINARY, 10, 96
IMARGUMENT, 10, 97
IMCONJUGATE, 10, 97
IMCOS, 10, 98

IMDIV, 10, 99

IMEXP, 11, 100

IMLN, 11, 101
IMLOG10, 11, 101
IMLOG2?, 11, 102
IMPOWER, 11, 103

IMPRODUCT, 11,
104-105

IMREAL, 11, 105
IMSIN, 11, 106
IMSQRT, 11, 106
IMSUB, 11, 107
IMSUM, 11, 108-109
INDEX, 15, 25

INDEX (Array Form),
179-180

INDEX (Reference
Form), 180, 182

INDIRECT, 15, 182-183
INFO, 14, 162-163

information, 157-158,
160-166

INT, 16, 204
INTERCEPT, 19, 247
INTRATE, 12, 129
IPMT, 12, 130

IPT, 29

IRR, 12, 131
ISBLANK, 14, 30, 164
ISERR, 14
ISERROR, 14
ISEVEN, 14
ISLOGICAL, 14
ISNA, 14
ISNONTEXT, 14

ISNUMBER, 14, 30,
164-165

ISODD, 14
ISPMT, 132
ISREF, 14

JIS, 286

KURT, 19, 248
LARGE, 19, 248
LCM, 205
LCMN, 17
LEFT, 21, 286
LEN, 22, 287
LINEST, 19, 249-250
LN, 17

LOG, 17, 206



LOG10, 17, 206
LOGEST, 19, 250
logical, 167-172
LOGINYV, 19, 251

LOGNORMDIST, 19,
252

LOOKUP, 15

LOOKUP (Array Form),
183

LOOKUP (Vector
Form), 184

LOWER, 22, 288
MATCH, 16, 24, 184

math and trigonometry,
191

MAX, 20, 28, 252
MAXA, 20, 253
MDETERM, 17, 206
MDURATION, 12, 132
MEDIAN, 20, 253
MID, 22, 31, 288

MIN, 20, 28, 254
MINA, 20, 254
MINUTE, 9, 70
MINVERSE, 17, 207
MIRR, 13, 133
MMULT, 17, 207
MOD, 17, 208

MODE, 20, 254
MONTH, 9, 71
MROUND, 17, 208
MULTINOMIAL, 17, 208
N, 14, 165

NA, 14, 166

NEGBINOMDIST, 20,
255

NETWORKDAYS, 9,
27,72

NOMINAL, 13, 134
NORMDIST, 20, 256
NORMINYV, 20, 257
NORMSDIST, 20, 258
NORMSINY, 20, 258
NOT, 15, 171

NOW, 9, 26, 73
NPER, 13, 134

NPV, 13, 135
OCTZ2BIN, 11, 109
OCT2DEC, 11, 110
OCTZHEX, 11, 110
ODD, 17, 209
ODDFPRICE, 13, 136
ODDFYFIELD, 13
ODDFYIELD, 138

ODDLPRICE, 13,
138-139

ODDLYIELD, 13, 139
OFFSET, 16, 24, 185, 187
OR, 15, 172

PEARSON, 20, 258
PERCENTILE, 20, 259

PERCENTRANK, 20,
260

PERMUT, 20, 209, 261
PHONETIC, 289

PI, 17, 210

PMT, 13, 140
POISSON, 20, 261
POWER, 17, 210
PPMT, 13, 140
PRICE, 13, 141
PRICEDISC, 13, 142

functions I 307

PRICEMAT, 13, 143
PROB, 20, 262
PRODUCT, 17, 210
PROPER, 22, 31, 290
PV, 13, 144-145
QUARTILE, 20, 263
QUOTIENT, 17, 211
RADIANS, 17, 211
RAND, 17, 212
RANK, 20, 264
RATE, 13, 145-146
RECEIVED, 146
REGISTER.ID, 9
REPLACE, 22, 290
REPLACEB, 22
REPT, 22, 291
RIGHT, 22, 31, 291
ROMAN, 17, 213
ROUND, 17, 213
ROUNDDOWN, 17, 214
ROUNDUP, 17, 214
ROW, 16, 188
ROWS, 16, 188
RSQ, 20, 264
SEARCH, 22, 292
SEARCHB, 22
SECOND, 9, 73
SERIESSUM, 17, 214
SIGN, 17, 215

SIN, 17, 215

SINH, 17, 216
SKEW, 20, 265
SLN, 13, 147
SLOPE, 20, 266
SMALL, 20, 267
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SQL.REQUEST, 9
SQRT, 17, 216

SQRTPI, 11, 17, 216
STANDARDIZE, 20, 267
statistical, 225

STDEYV, 268

STDEVA, 20, 28, 269
STDEVE, 20

STDEVP, 21, 269
STDEVPA, 21, 270
STEYX, 21, 270
SUBSTITUTE, 22, 292
SUBTOTAL, 18, 25, 217
SUM, 18, 218

SUMIF, 18, 24-25, 219
SUMPRODUCT, 18, 220
SUMSQ, 18, 221
SUMX2MY?2, 18, 222
SUMX2PY2, 18, 222
SUMXMY2, 18, 222
SYD, 13, 148

T, 22, 293

TAN, 18, 223

TANH, 18, 223
TBILLEQ, 13, 148
TBILLPRICE, 13, 149

TBILLYIELD, 13,
150-151

TDIST, 21, 271
TEXT, 22, 293

text, 279

TIME, 9, 74
TIMEVALUE, 9, 74
TINV, 21, 272

TODAY, 9, 26, 74-75
TRANSPOSE, 16, 188
TREND, 21, 272
TRIM, 22, 294
TRIMMEAN, 21, 273
TRUE, 15, 172
TRUNC, 18, 223
TTEST, 21, 274
TYPE, 14, 166

U, 14

UPPER, 22, 31, 295
VALUE, 22, 296
VAR, 274

VARA, 21, 275
VARP, 21, 275
VARPA, 21, 276
VDB, 13, 151
VLOOKUP, 16, 24, 189
WEEKDAY, 9, 75-76
WEEKNUM, 76
WEIBULL, 21, 276
WORKDAY, 77
XIRR, 13, 152
XNPV, 14, 152-153
YEAR, 9, 77-78
YEARFRAC, 9, 78
YEN, 296

YIELD, 14, 153
YIELDDISC, 14, 154
YIELDMAT, 14, 155
ZTEST, 21, 277

furigana/phonetic
characters, 289

future value predictions,
241

periodic constant
payments/constant
interest rates, 128
principal amount after
applying several/seris
of compound interest
rates, 129
FV function, 12, 29,
128
FVSCHEDULE function,
12, 129

G

gamma distribution,
243

GAMMADIST function,
19, 243

GAMMAINYV function,
19, 244

GAMMALN function,
19, 244

GCD function, 16

GEOMEAN function,
19, 244

geometric mean of posi-
tive data arrays/ranges,
244

GESTEP function,
10, 92

GETPIVOTDATA func-
tion, 8, 63-64

greatest common divisor
(integers), 204




Gross Margin
Percentage ratio, 43

Gross Profit Percentage
ratio, 44

GROWTH function, 19,
245

half-width single-byte
characters

converting to English
letters, 286

full-width double-byte
characters, converting
into, 280

HARMEAN function,
19, 246

harmonic mean of data
sets, 246

HEX2BIN function,
10, 93

HEX2DEC function,
10, 94

HEX2O0CT function,
10, 94

hexadecimal numbers
converting to

binary numbers,
84, 93

decimal numbers, 94
octal numbers, 94

decimal numbers,
converting to, 90

octal numbers, convert-
ing to, 110
HLOOKUP function, 15,
177-178

HOUR function, 9, 70

hyperbolic cosine, 199
hyperbolic sine, 216
hyperbolic tangent, 223

hypergeometric distribu-
tion, 246

HYPERLINK function,
15, 178-179

HYPGEOMDIST
function, 19, 246

IF AND formula, 36

IF function, 15, 30,
170-171

IMABS function, 10,
95-96

IMAGINARY function,
10, 96

imaginary/real coeffi-
cients, 85

IMARGUMENT function,
10, 97

IMCONJUGATE
function, 10, 97

IMCOS function, 10, 98
IMDIV function, 10, 99

IMEXP function, 11,
100

IMLN function, 11, 101

IMLOG10 function, 11,
101

IMLOG?2 function, 11,
102

IMPOWER function, 11,
103

IMPRODUCT function,
11, 104-105

information functions I 309

IMREAL function, 11,
105

IMSIN function, 11,
106

IMSQRT function, 11,
106

IMSUB function, 11,
107

IMSUM function, 11,
108-109

Income Before Tax to
Net Worth ratio, 45

Income Before Tax to
Total Assests ratio, 45

independence test, 231

INDEX (Array Form)
function, 179-180

INDEX (Reference
Form) function, 180,
182

INDEX function, 15, 25

index number from list,
175

INDIRECT function, 15,
182-183

individual term binomial
distribution probability,
228

INFO function, 14,
162-163

INFO TYPE (cells)
examples, 158-159

information functions
CELL, 14, 158, 160

COUNTBLANK, 14,
160-161

ERROR.TYPE, 14,
161-162

INFO, 14, 162-163
IS, 163-164
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ISBLANK, 14, 164
ISERR, 14
ISERROR, 14
ISEVEN, 14
ISLOGICAL, 14
ISNA, 14
ISNONTEXT, 14
ISNUMBER, 14, 164-165
ISODD, 14
ISREF, 14

N, 14, 165

NA, 14, 166
TYPE, 14, 166

U, 14

informational/logical
data functions, 30

Insert menu commands
Module, 48
Name, Defined, 41
Name, Paste, 42

INT function, 16, 204

integrated error func-
tion, 91-92

INTERCEPT function,
19, 247

interest (cumulative
loan), 28

Interest Expense to Net
Sales ratio, 45

interest payments, 29
interest rates, 29

interior data set mean,
273

internal rate of return

cash flow schedule, not
periodic, 152

periodic cash flows, 133

series of cash flows rep-
resented by numbers
in value form, 131

international rate
converters, 39

INTRATE function, 12,
129

Inventory Turnover
ratio, 43

inverse cumulative beta
probability density
function, 228

inverse F probability
distribution, 240

inverse Fisher transfor-
mation, 240

inverse gamma cumula-
tive distribution, 244

inverse hyperbolic
cosine, 193

inverse hyperbolic sine,
194

inverse hyperbolic
tangent, 196

inverse lognormal
cumulative distribu-
tion, 251

inverse matrix, 207

inverse normal cumula-
tive distribution, 257

inverse one-tailed prob-
ability of chi-squared
distribution, 230

inverse standard normal
cumulative distribu-
tion, 258

inverse t-distribution,
272

investments

interest paid during a
defined period, 132

net present value with
discount rate, several
future payments and
income, 135

present value, 144

total number of periods
for, 134

IPMT function, 12, 29,
130

IRR function, 12, 131
IS function, 163-164

ISBLANK function, 14,
30, 164

ISERR function, 14
ISERROR function, 14
ISEVEN function, 14
ISLOGICAL function, 14
ISNA function, 14

ISNONTEXT
function, 14

ISNUMBER function,
14, 30, 164-165

ISODD function, 14
ISPMT function, 132
ISREF function, 14



J-K

Japanese characters,
289

JIS function, 286

k-th largest value, 248
k-th percentile, 259
k-th smallest value, 267
keystroke operators, 6-7
Kronecker, 10, 90
KURT function, 19, 248
Kurtosis, 248

L

LARGE function, 19,
248

LCM function, 205
LCMN function, 17

least common multiple
(integers), 205

LEFT function, 21, 286
LEN function, 22, 287

letters, converting to
lowercase, 288

line intersections, 247
line items

milestone management
charts, 49-50

production ramping,
50-51

linear regression lines
r2 value, 264

linear trendlines, 272

LINEST function, 19,
249-250

list subtotals, 25

list/database-
management
functions, 53

arguments, 54
DAVERAGE, 8, 54-55
DCOUNT, 8, 55-56
DCOUNTA, 8, 56
DGET, 8, 56-57
DMAX, 8, 57-58
DMIN, 8, 58
DPRODUCT, 8, 58-59
DSTDEYV, 8, 59
DSUM, 8, 60-61
DVAR, 8, 61-62
DVARP, 8, 62-63

GETPIVOTDATA, 8,
63-64

syntax, 54
lists, unique items, 51
LN function, 17
loans

cumulative interest, 28,
122

cumulative principal
between start and stop
dates, 122

payment based on con-
stant payments and
constant interest rates,
140

LOG function, 17, 206

LOG10 function, 17,
206

LOOKUP function I 311

logarithms, 206
base-10, 206

complex numbers,
101-102

natural, 205

LOGEST function, 19,
250

logical functions
AND, 15, 168-169
FALSE, 15, 169
IF, 15, 170-171
NOT, 15, 171
OR, 15,172
overview, 167
TRUE, 15, 172

logical test return
results (cells),
163-164

logical tests
AND function, 168-169
FALSE function, 169
IF function, 170-171
NOT function, 171
OR function, 172
TRUE function, 172

logical/informational
data functions, 30

LOGINYV function, 19,
251

LOGNORMDIST
function, 19, 252

LOOKUP (Array Form)
function, 183

LOOKUP (Vector Form)
function, 184

LOOKUP function, 15
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lookup/reference
functions

ADDRESS, 15, 174
AREAS, 15

CHOOSE, 15, 175-176
COLUMN, 15, 176
COLUMNS, 15, 177
HLOOKUP 15, 177-178

HYPERLINK, 15,
178179

INDEX, 15

INDEX (Array Form),
179-180

INDEX (Reference
Form), 180, 182

INDIRECT, 15, 182-183
LOOKUP, 15

LOOKUP (Array Form),

183

LOOKUP (Vector
Form), 184

MATCH, 16, 184
OFFSET, 16, 185, 187
overview, 173

ROW, 16, 188

ROWS, 16, 188
TRANSPOSE, 16, 188
VLOOKUP, 16, 189

LOWER function, 22,
288

Macauley duration, 127
MATCH function, 16,

24, 184

math functions, 191

ABS, 16, 192

ACOS, 16, 192
ACOSH, 16, 193

ASIN, 16, 193

ASINH, 16, 194

ATAN, 16, 195
ATANZ2, 16, 195
ATANH, 16, 196
CEILING, 16, 197
COMBIN, 16, 197
COS, 16, 198

COSH, 199

COUNTIEF, 16, 199, 205
DEGREES, 16, 200
EVEN, 16, 201

FACT, 16, 202
FACTDOUBLE, 16, 203
FLOOR, 16, 203

GCD, 16, 204

INDEX, 25

INDEX with MATCH
condition, 25

INT, 16, 204
LCM, 205
LCMN, 17

LN, 17

LOG, 17, 206
LOG10, 17, 206

MATCH, 24
MDETERM, 17, 206
MINVERSE, 17, 207
MMULT, 17, 207
MOD, 17, 208
MROUND, 17, 208

MULTINOMIAL, 17,
208

ODD, 17, 209
OFFSET, 24
PERMUT, 209

PI, 17, 210
POWER, 17, 210
PRODUCT, 17, 210
QUOTIENT; 17, 211
RADIANS, 17, 211
RAND, 17, 212

RANDBETWEEN, 17,
212

ROMAN, 17, 213
ROUND, 17, 213
ROUNDDOWN, 214
ROUNDUP, 17, 214
SERIESSUM, 17, 214
SIGN, 17, 215

SIN, 17, 215

SINH, 17, 216

SQRT, 17, 216

SQRTPI, 17, 216
SUBTOTAL, 18, 25, 217
SUM, 18, 218

SUMIF, 18, 24-25, 219
SUMPRODUCT, 18, 220



SUMSQ), 18, 221
SUMX2MY?2, 18, 222
SUMX2PY2, 18, 222
SUMXMY?2, 18, 222
TAN, 18, 223
TANH, 18, 223
TRUNGC, 18, 223
VLOOKUP, 24

matrix determinant
(arrays), 206

matrix product, 207

MAX function, 20, 28,
252

MAXA function, 20, 253

MDETERM function,
17, 206

MDURATION function,
12, 132

mean distributions, 267

measurement units,
86-88

median, 253

MEDIAN function, 20,
253

MID function, 22, 31,
288

milestone management
charts, 49-50

MIN function, 20, 28,
254

MINA function, 20, 254
MINUTE function, 9, 70

MINVERSE function,
17, 207

MIRR function, 13, 133

MMULT function, 17,
207

MOD function, 17, 208

MODE function, 20,
254

modified durations
(securities), 132

modified internal rate of
return, periodic cash
flows, 133

Module command
(Insert menu), 48

modulus (absolute
value), 95

MONTH function, 9, 71

monthly breakeven sales
formula, 42

mortgages, 122

MROUND function, 17,
208

MULTINOMIAL
function, 17, 208

N function, 14, 165
NA function, 14, 166

Name, Defined
command (Insert
menu), 41

Name, Paste command
(Insert menu), 42

named ranges, 41-42
natural logarithms, 205
complex numbers, 101
gamma function, 244
negative binomial distri-

bution, 255

NEGBINOMDIST
function, 20, 255

NORMSINV function I 313

net present value,
investments, 135

Net Sales ratio, 44

Net Sales to AR
ratio, 44

Net Sales to Net Fixed
Assest ratio, 44

Net Sales to Net Worth
ratio, 44

Net Sales to Total
Assests ratio, 44

Net Sales to Working
Capital ratio, 44

Net Worth to Total
Liabilities ratio, 46

NETWORKDAYS func-
tion, 9, 27, 72

nominal annual interest
rates, 134

NOMINAL function, 13,
134

non-empty cells, 234

nonprinting characters,
281

normal cumulative
distribution, 256

normal distribution, two-
tailed probability, 277

normalized value from
mean/standard dev
distributions, 267

NORMDIST function,
20, 256

NORMINYV function, 20,
257

NORMSDIST function,
20, 258

NORMSINYV function,
20, 258
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NOT function, 15, 171

NOW function, 9, 26,
73

NPER function, 13, 134
NPV function, 13, 135
number of areas, 174

number of columns,
161-162, 177

numbers

averaging positive in
ranges, 38-39

converting to currency,
282

converting to Yen, 296
rounding, 285

numeric codes for text
string characters, 281

0

OCT2BIN function, 11,
109

OCT2DEC function, 11,
110

OCTZHEX function, 11,
110

octal numbers

hexadecimal numbers,
converting to, 94

converting to

binary numbers, 84,
109

decimal numbers, 110
hexadecimal
numbers, 110
ODD function, 17, 209

ODDFPRICE function,
13, 136

ODDFYFIELD
function, 13

ODDFYIELD function,
138

ODDLPRICE function,
13, 138-139

ODDLYIELD function,
13, 139

OFFSET function, 16,
24, 185, 187

one-tailed probability of
chi-squared distribu-
tion, 230

operating environment
information, 162-163

Operating Expense as a
Percent of Net Sales
ratio, 45

operators, 6-7

Options command
(Tools menu), 67,
74, 78

Options dialog box, 67,
74, 78

OR function, 15, 172
order (operators), 7

P

P&L (direct contribu-
tion), 42-43

Paste Special command
(Edit menu), 38

Paste Special dialog
box, 38

PEARSON function, 20,
258

Pearson product
moment correlation
coefficient, 258

per $100 face value
(securities), 138

per period interest,
annuities, 145

PERCENTILE function,
20, 259

PERCENTRANK
function, 20, 260

periodic cash flows, 133

periodic constant
payments, 128

periodic payments, 29

PERMUT function, 20,
209, 261

permutations, 209, 261

PHONETIC function,
289

phonetic/furigana
characters, 289

pi, 210

PI function, 17, 210
PMT function, 13, 140
Point of Sale (POS), 36

POISSON function, 20,
261

Poisson probability
distribution, 261

population means, confi-
dence interval, 231

population variance,
274-276

POS (Point of Sale), 36

positive numbers in
ranges, 38-39



positive square roots,
216

POWER function, 17,
210

PPMT function, 13, 140
present value

cash flow schedule, not
periodic, 152
investments, 144
PRICE function, 13,
141
PRICEDISC function,
13, 142
PRICEMAT function,
13, 143
principal
amount after applying
several/series of com-
pound interest rates,
129
cumulative, 29
investment period based
on periodic constant
payments and constant
interest rate, 140
PROB function, 20, 262
probability, 262
PRODUCT function, 17,
210
production, ramping,
50-51
profit during the period
formula, 42
projected cash flows, 36

PROPER function, 22,
31, 290

reference/lookup functions I 315

Q

quartile, 263

QUARTILE function,
20, 263

queries, SQL.REQUEST
function, 9

quotient, complex num-
bers, 99

QUOTIENT function,
17, 211

r2 of linear regression
lines, 264

radians

converting into degrees,
200

degrees, converting to,
211

RADIANS function, 17,
211

ramping production,
50-51

RAND function, 17, 212

RANDBETWEEN
function, 17, 212

ranges
cells, 199
geometric mean, 244
named, 41-42

number of cells meeting
given criteria, 235

positive numbers, 38-39
values, 241
RANK function, 20, 264

ranking
data set values, 260
numbers in lists, 264

RATE function, 13,
145-146

rates (currency)

EUROCONVERT formu-
la, 40-41

exchange tables, 40

international
converters, 39

ratios (financial), 43-46

real coefficients, 85,
105

RECEIVED function,
146

reference operators, 7

reference/lookup
functions

ADDRESS, 15, 174
AREAS, 15, 174
CHOOSE, 15, 175-176
COLUMN, 15, 176
COLUMNS, 15, 177
HLOOKUP 15, 177-178

HYPERLINK, 15,
178179

INDEX, 15, 25

INDEX (Array Form),
179-180

INDEX (Reference
Form), 180, 182

INDIRECT, 15, 182-183
LOOKUP, 15

LOOKUP (Array Form),
183
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LOOKUP (Vector
Form), 184

MATCH, 16, 24, 184

OFFSET, 16, 24, 185,
187

overview, 173

ROW), 16, 188

ROWS, 16, 188
SUBTOTAL, 25
SUMIF, 24-25
TRANSPOSE, 16, 188
VLOOKUP, 16, 24, 189

references

cells (column/row inter-
section), 180

range of specific number
of rows and columns
from cell/range of
cells, 185

row number, 188

text strings, 182

REGISTER.ID
function, 9
regression lines, 266
remainders, 208
repeating text a given
number of times, 291

Replace command (Edit
menu), 37

REPLACE function,
22, 290

REPLACEB
function, 22

REPT function, 22, 291
resource pools, 46-48

Retained Earning to Net
Income ratio, 45

Return on Net Sales
ratio, 45

Return on Net Worth
ratio, 45

Return to Total Assets
ratio, 45

return types (cells), 159

RIGHT function, 22,
31, 291

ROMAN function, 17,
213

ROUND function, 17,
213

ROUNDDOWN function,
17, 214

rounding numbers, 285

ROUNDUP function,
17, 214

ROW function, 16, 188
rows

column intersection, 25,
180

number, 188

value from same posi-
tion in second row
based on range of one
row, 184

ROWS function, 16,
188

RSQ function, 20, 264

S

sample variance
estimate, 275

schedules, 33, 35

SEARCH function, 22,
292

SEARCHB function, 22

SECOND function,
9,73

securities

accrued interests,
114-115

amount received at
maturity (fully invest-
ed), 146

discounted
annual yield, 154

based on price per
$100 face value, 142

rate, 125
fully invested, 129

interest rate of fully
invested, 129

modified duration with
par value assumed of
$100, 132

pays interest at maturity,
155
per $100 face value
having odd last coupon
period, 138
values
based on price per
$100 face value and
periodic interest
payments, 141
based on price per
$100 face value and
odd first period, 136
pays interest at matu-
rity and price per
$100 face value, 143
yield, 153, 138-139
sell through, 32

sell in, 32



sentences, capitalizing,
290

SERIESSUM function,
17, 214

shortcuts, documents
stored on network
servers, 178

SIGN function, 17, 215
SIN function, 17, 215
sine, 215

complex numbers, 106

hyperbolic, 216

inverse hyperbolic, 194
SINH function, 17, 216
SKEW function, 20, 265

skewness of distribu-
tions, 265

SLN function, 13, 147

Slope, regression lines,
266

SLOPE function, 20,
266

SMALL function, 20,
267

SQL.REQUEST
function, 9

SQRT function, 17, 216

SQRTPI function, 11,
17, 216

square roots
complex numbers, 106
positive, 216

squares of deviations of
data sets, 237

standard dev distribu-
tions, 267

standard deviation
(based on), 28

entire populations,
269-270

samples, 268-269

standard error, predict-
ed y values for x in
regression, 270

standard normal cumu-
lative distribution, 258

standard score for x in
data sets, 277

STANDARDIZE
function, 20, 267

statistical functions
AVEDEYV, 18, 226
AVERAGE, 18, 27, 226
AVERAGE A 18
BETADIST, 18, 227
BETAINY, 18, 228

BINOMDIST, 18,
228229

CHIDIST, 18, 230
CHIINYV, 230

CHINV, 18
CHITEST, 18, 231
CONFIDENCE, 18, 231
CORREL, 18, 232-233
COUNT, 18, 233
COUNTA, 19, 27, 234
COUNTBLANK, 234
COUNTIF, 27, 235
COVAR, 19, 236
CRITBINOM, 19, 236
DEVSQ, 19, 237
EXPONDIST, 19, 238
FDIST;, 19, 239

statistical functions I 317

FINV, 19, 240

FIRST, 242

FISHER, 19, 240
FISHERINYV, 19, 240
FORECAST, 19, 28, 241
FREQUENCY, 19, 241
FTEST, 19
GAMMADIST, 19, 243
GAMMAINYV, 19, 244
GAMMALN, 19, 244
GEOMEAN, 19, 244
GROWTH, 19, 245
HARMEAN, 19, 246
HYPGEOMDIST, 19, 246
INTERCEPT, 19, 247
KURT, 19, 248

LARGE, 19, 248
LINEST, 19, 249-250
LOGEST, 19, 250
LOGINY, 19, 251

LOGNORMDIST, 19,
252

MAX, 20, 28, 252
MAXA, 20, 253
MEDIAN, 20, 253
MIN, 20, 28, 254
MINA, 20, 254
MODE, 20, 254

NEGBINOMDIST, 20,
255

NORMDIST, 20, 256
NORMINY, 20, 257
NORMSDIST, 20, 258
NORMSINY, 20, 258
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overview, 225
PEARSON, 20, 258
PERCENTILE, 20, 259

PERCENTRANK, 20,
260

PERMUT, 20, 261
POISSON, 20, 261
PROB, 20, 262
QUARTILE, 20, 263
RANK, 20, 264

RSQ, 20, 264

SKEW, 20, 265
SLOPE, 20, 266
SMALL, 20, 267
STANDARDIZE, 20, 267
STDEYV, 268
STDEVA, 20, 28, 269
STDEVE, 20
STDEVP, 21, 269
STDEVPA, 21, 270
STEYX, 21, 270
TDIST, 21, 271
TINV, 21, 272
TREND, 21, 272
TRIMMEAN, 21, 273
TTEST, 21, 274
VAR, 274

VARA, 21, 275
VARP, 21, 275
VARPA, 21, 276
WEIBULL, 21, 276
ZTEST, 21, 277

STDEV function, 268

STDEVA function, 20,
28, 269

STDEVE function, 20

STDEVP function, 21,
269

STDEVPA function, 21,
270

STEYX function, 21,
270

straight lines (fit data),
249

straight-line deprecia-
tion (assets), 147

SUBSTITUTE function,
22, 292

substituting new text for
old text, 292

SUBTOTAL function,
18, 25, 217

SUM function, 18, 218
sum-of-years digits

depreciation (assets),
148

SUMIF formula, 41

SUMIF function, 18,
24-25, 219

SUMPRODUCT
function, 18, 220

SUMSMY2 function,
222

SUMSQ function, 18,
221

SUMX2MY2 function,
18, 222

SUMX2PY?2 function,
18, 222

SUMXMY2 function, 18
SYD function, 13, 148

T

T function, 22, 293
t-distribution, 271
t-test probability, 274

tables. See also rows;
columns

element value selected
by row number and
column letter indexes,
179

rate exchange, 40

top row specified value
search, 177

transposing, 37-38

value from specified
column number based
on leftmost column
value, 189

TAN function, 18, 223
tangents, 196, 223
TANH function, 18, 223

TBILLEQ function, 13,
148

TBILLPRICE function,
13, 149

TBILLYIELD function,
13, 150-151

TDIST function, 21, 271

testing independence,
231



text
capitalizing, 31

cell address created as,
174

converting

between number
formats, 293

numbers to Yen, 296
to uppercase, 295
deleting all spaces, 294
operators, 7
referred to by value, 293
repeating a given
number of times, 291
strings

characters, 286-288,
291

combining, 282
comparing, 283

converting all letters
to lowercase, 288

finding, 284

first character’s
numeric code, 281

first letter of each
word, 290

joining, 31
number where first
found, 292

phonetic/furigana
characters, 289

reference, 182

replacing parts of, 290

representing
numbers, 296

substituting new text
for old text, 292

types, 162
uppercase, 31

text functions, 22, 293
ASC, 280
CHAR, 21, 280
CLEAN, 21, 281
CODE, 21, 281

CONCATENATE, 21,
31, 282

DOLILAR, 21, 282
EXACT, 21, 283
FIND, 21, 284
FIXED, 21, 285

JIS, 286

LEFT, 21, 286

LEN, 22, 287
LOWER, 22, 288
MID, 22, 31, 288
overview, 279
PHONETIC, 289
PROPER, 22, 31, 290
REPLACE, 22, 290
REPLACEB, 22
REPT, 22, 291
RIGHT, 22, 31, 291
SEARCH, 22, 292
SEARCHB, 22
SUBSTITUE, 22, 292

TIMEVALUE function I 319

T, 22, 293
TEXT, 22, 293
TRIM, 22, 294
UPPER, 22, 31, 295
VALUE, 22, 296
YEN, 296

theta argument, 97

time and date functions,
26-27

TIME function, 9, 74
time/date functions, 65
DATE, 8, 66
DATEVALUE, 8, 66-67
DAY, 8, 67
DAYS360, 8, 68
EDATE, 8, 68-69
EOMONTH, 8, 69
HOUR, 9, 70
MINUTE, 9, 70
MONTH, 9, 71
NETWORKDAYS, 9, 72
NOW, 9, 73
SECOND, 9, 73
TIME, 9, 74
TIMEVALUE, 9, 74
TODAY, 9, 74-75
WEEKDAY, 9, 75-76
WEEKNUM, 76
WORKDAY, 77
YEAR, 9, 77-78
YEARFRAC, 9, 78
Times Interest Earned
ratio, 45
TIMEVALUE function,
9, 74
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TINV function, 21, 272

TODAY function, 9, 26,
74-75

Toolpak, Analysis
EDATE function, 68
WEEKNUM function, 76
WORKDAY function, 77
YEARFRAC function, 78

Tools menu commands
Add-Ins, 68, 76-78, 86

Total Assests to Net
Sales ratio, 44

total fixed expenses
formula, 42

Total Liabilities to Net
Worth ratio, 46

total velocity, 36

TRANSPOSE function,
16, 188

transposing tables,
37-38

treasury bills

bond equivalent yield,
148

price per $100 face
value, 149

vield, 150

TREND function, 21,
272

trigonometry functions,
191

ABS, 16, 192
ACOS, 16, 192
ACOSH, 16, 193
ASIN, 16, 193
ASINH, 16, 194

ATAN, 16, 195
ATANZ2, 16, 195
ATANH, 196
CEILING, 16, 197
COMBIN, 16, 197
COS, 16, 198
COSH, 16, 199
COUNTIEF, 199, 205
DEGREES, 16, 200
EVEN, 16, 201

EXP, 16, 201

FACT, 16, 202
FACTDOUBLE, 16, 203
FLOOR, 16, 203
GCD, 16, 204
INDEX, 25

INT, 16, 204

LCM, 205

LCMN, 17

LN, 17

LOG, 17, 206
LOG10, 17, 206
MATCH, 24
MDETERM, 17, 206
MINVERSE, 17, 207
MMULT, 17, 207
MOD, 17, 208
MROUND, 17, 208

MULTINOMIAL, 17,
208

ODD, 17, 209
OFFSET, 24
PERMUT, 209
PI, 17, 210

POWER, 17, 210
PRODUCT, 17, 210
QUOTIENT, 17, 211
RADIANS, 17, 211
RAND, 17, 212

RANDBETWEEN, 17,
212

ROMAN, 17, 213
ROUND, 17, 213
ROUNDDOWN, 17, 214
ROUNDUP, 17, 214
SERIESSUM, 17, 214
SIGN, 17, 215
SIN, 17, 215
SINH, 17, 216
SQRT, 17, 216
SQRTPI, 17, 216
SUBTOTAL, 18, 25, 217
SUM, 18, 218
SUMIF, 18, 24-25, 219
SUMPRODUCT, 18, 220
SUMSQ, 18, 221
SUMX2MY2, 18, 222
SUMX2PY2, 18, 222
SUMXMY?2, 18, 222
TAN, 18, 223
TANH, 18, 223
TRUNC, 18, 223
VLOOKUP, 24

TRIM function, 22, 294

TRIMMEAN function,
21, 273

TRUE function, 15, 172

TRUNC function, 18,
223



TTEST function, 21,
274

two-tailed probability for
normal distribution,
277

TYPE function, 14, 166

U

U function, 14

unique list items, count-
ing, 51

units of measure,
converting, 86-88

UPPER function, 22,
31, 295

uppercase, 31

V

VALUE function, 22,
296

values
securities

based on price per
$100 face value, 142

based on price per
$100 face value and
odd first period, 136

based on price per
$100 face value and
periodic interest
payments, 141

pays interest at matu-
rity and price per
$100 face value, 143

set, 252-254

VAR function, 274
VARA function, 21, 275
VARP function, 21, 275

VARPA function, 21,
276

VDB function, 13, 151
velocity, 36
VLOOKUP formula, 47

VLOOKUP function, 16,
24, 189

W

WEEKDAY function, 9,
75-76

WEEKNUM function, 76

Weibull distribution,
276

WEIBULL function, 21,
276

WORKDAY function, 77

X-2Z

XIRR function, 13, 152

XNPYV function, 14,
152-153

y-values along linear
trendlines, 272

YEAR function, 9,
77-78

YEARFRAC function, 9,
78

Yen, 296
YEN function, 296

ZTEST function I 321

YIELD function, 14,
153

YIELDDISC function,
14, 154

YIELDMAT function,
14, 155

yields
discounted annual, 154
odd first period, 138
odd last period, 139

pays interest at maturity,
155

treasury bills, 150

ZTEST function, 21, 277
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