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Workbook Formatting Guidelines

References to text that is to be typed are formatteold and underline

References to keys are WPPERCA®RJ a plus (+) between key combinations eg CTRL+B.

References to commands are bold.

References to objects such as specific text, numbers, datearames are formattedalic.

References to Microsofpecific interface labels or commands that must be directly manipulated are in proper case for
example select Print Preview.
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Concise List of New Excel 2007 Functions

Returns a key performance indicator (KPI) name, property, and measure,
turnover, used to monitor an organization's performance.
Cube CUBEMEMBER gztrl;rt?;%mﬁmgee;gtgﬁl?hig ?u(l:;ét.)e hierarchy. Use to validate that the
Returns the value of a member property in the cube. Use to validate that a
Cube CUBEMEMBERPROPERTY|[member name exists within the cube and to return the specified property
for this member.
Cube CUBERANKEDMEMBER _||(iriils i a sot such as th top sales pertonner of top 10 sudenis:
Defines a calculated set of members or tuples by sending a set expression
Cube CUBESET to the cube on the server, which creates the set, and then returns that set
to Microsoft Office Excel.
|Cube ||CUBESETCOUNT ||Returns the number of items in a set. |
|Cube ||CUBEVALUE ||Returns an aggregated value from a cube. |
|Engineering ||BESSELI ||Returns the modified Bessel function In(x) |
|Engineering ||BESSELJ ||Returns the Bessel function Jn(x) |
|Engineering ||BESSELK ||Returns the modified Bessel function Kn(x) |
|Engineering ||BESSELY ||Returns the Bessel function Yn(x) |
|Engineering ||BIN2DEC ||Converts a binary number to decimal |
|Engineering ||BIN2HEX ||Converts a binary number to hexadecimal |
|Engineering  |[BIN20OCT ||Converts a binary number to octal |
|Engineering ||COMPLEX ||Converts real and imaginary coefficients into a complex number |
|Engineering ||CONVERT ||Converts a number from one measurement system to another |
|Engineering ||DECZBIN ||Converts a decimal number to binary |
|Engineering ||DEC2HEX ||Converts a decimal number to hexadecimal |
|Engineering ||DEC20CT ||Converts a decimal number to octal |
|Engineering ||DELTA ||Tests whether two values are equal |
|Engineering ||ERF ||Returns the error function |
[Engineering  |[ERFC ||Returns the complementary error function |
|Engineering ||GESTEP ||Tests whether a number is greater than a threshold value |
|Engineering ||HEXZBIN ||Converts a hexadecimal number to binary |
|Engineering ||HEX2DEC ||Converts a hexadecimal number to decimal |
|Engineering ||HEX20CT ||Converts a hexadecimal number to octal |
|Engineering ||IMABS ||Returns the absolute value (modulus) of a complex number |
|Engineering ||IMAGINARY ||Returns the imaginary coefficient of a complex number |
|Engineering ||IMARGUMENT ||Returns the argument theta, an angle expressed in radians |
[Engineering  |[IMCONJUGATE ||Returns the complex conjugate of a complex number |
|Engineering |||MCOS ||Returns the cosine of a complex number |
|Engineering |||MD|V ||Returns the quotient of two complex numbers |
|Engineering |||MEXP ||Returns the exponential of a complex number |
|Engineering ||IMLN ||Returns the natural logarithm of a complex number |
|Engineering ||IMLOGlO ||Returns the base-10 logarithm of a complex number |
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|Engineering ||IMLO(32 ||Returns the base-2 logarithm of a complex number |
|Engineering ||IMPOWER ||Returns a complex number raised to an integer power |
|Engineering ||IMPRODUCT ||Returns the product of from 2 to 29 complex numbers |
|Engineering ||IMREAL ||Returns the real coefficient of a complex number |
|Engineering ||IMSIN ||Returns the sine of a complex number |
|Engineering ||IMSQRT ||Returns the square root of a complex number |
|Engineering ||IMSUB ||Returns the difference between two complex numbers |
|Engineering ||IMSUM ||Returns the sum of complex numbers |
|Engineering ||OCTZBIN ||Converts an octal number to binary |
|Engineering ||OCT2DEC ||Converts an octal number to decimal |
|Engineering ||OCT2HEX ||Converts an octal number to hexadecimal |
iv'rigtcl)’]nzlrr;detry SUMIFS Adds the cells in a range that meet multiple criteria

Statistical AVERAGEIF gzt#/g:]sctnte;ﬁ;erage (arithmetic mean) of all the cells in a range that meet
Statistical AVERAGEIES ?r?tteurlirg.s the average (arithmetic mean) of all cells that meet multiple
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CUBEKPIMEMBER function

Returns a key performance indicator (KPI) property and displays the KPI hame in the cell. A KPI is a quantifiable
measurement, such as monthly gross profit or quarterly employee turnover, that is used to monitor an organization's

performance.

NOTE| The CUBEKPIMEMBER function is supported only when the workbook is connected to a Microsoft SQL Server

2005 Analysis Services or later data source.

Syntax

CUBEKPIMEMBER(connection,kpi_name,kpi_property,caption)
Connection is a text string of the name of the connection to the cube.
Kpi_name is a text string of the name of the KPI in the cube.

Kpi_property is the KPI component returned and can be one of the following:

Integer Enumerated constant Description

1 KPIValue The actual value

2 KPIGoal A target value

3 KPIStatus The state of the KPI at a specific moment in time
4 KPITrend A measure of the value over time

5 KPIWeight A relative importance assigned to the KPI

6 KPICurrentTimeMember A temporal context for the KPI

If you specify KPIValue for kpi_property, only kpi_name is displayed in the cell.

Caption is an alternative text string that is displayed in the cell instead of kpi_name and kpi_property.
Remarks
+  When the CUBEKPIMEMBER funct i on eval uates, it temporarily displays a "

cell before all of the data is retrieved.

4+  To use the KPI in a calculation, specify the CUBEKPIMEMBER function as a member_expression argument in the

CUBEVALUE function.
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If the connection name is not a valid workbook connection that is stored in the workbook, CUBEKPIMEMBER
returns a #NAME? error value. If the Online Analytical Processing (OLAP) server is not running, not available, or

returns an error message, CUBEKPIMEMBER returns a #NAME? error value.
CUBEKPIMEMBER returns a #N/A error value when kpi_name or kpi_property is invalid.

CUBEKPIMEMBER may return a #N/A error value if you reference a session-based object, such as a calculated
member or named set, in a PivotTable when sharing a connection, and that PivotTable is deleted or you convert
the PivotTable to formulas. (On the Options tab, in the Tools group, click OLAP Tools, and then click Convert to

Formulas.)

Examples

=CUBEKPIMEMBER("Sales","MySalesKPI",1)

=CUBEKPIMEMBER("Sales","MySalesKPI", KPIGoal,"Sales KPI Goal")
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CUBEMEMBER function

Returns a member or tuple from the cube. Use to validate that the member or tuple exists in the cube.

Syntax

CUBEMEMBER(connection,member_expression,caption)
Connection is a text string of the name of the connection to the cube.

Member_expression is a text string of a multidimensional expression (MDX) that evaluates to a unique member in
the cube. Alternatively, member_expression can be a tuple, specified as a cell range or an

array constant.

Caption is a text string displayed in the cell instead of the caption, if one is defined, from the cube.

When a tuple is returned, the caption used is the one for the last member in the tuple.
Remarks

When the CUBEMEMBER function evaluates,i t t emporarily displays a "#GETTI NG_DA

before all of the data is retrieved.

When you use CUBEMEMBER as an argument to another CUBE function, the MDX expression that identifies the

member or tuple is used by that CUBE function, not the displayed value in the cell of the CUBEMEMBER function.

If the connection name is not a valid workbook connection stored in the workbook, CUBEMEMBER returns a
#NAME? error value. If the Online Analytical Processing (OLAP) server is not running, not available, or returns an

error message, CUBEMEMBER returns a #NAME? error value.
If at least one element within the tuple is invalid, CUBEMEMBER returns a #VALUE! error value.

If member_expression is longer than 255 characters, which is the limit for an argument to a function,
CUBEMEMBER returns a #VALUE! error value. To use text strings longer than 255 characters, enter the text string

in a cell (for which the limit is 32,767 characters), and then use a cell reference as the argument.
CUBEMEMBER returns a #N/A error value when:

The member_expression syntax is incorrect.

The member specified by the MDX text string doesn't exist in the cube.

The tuple is invalid because there is no intersection for the specified values. (This can occur with multiple elements

from the same hierarchy.)

The set contains at least one member with a different dimension than the other members.
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CUBEMEMBER may return a #N/A error value if you reference a session-based object, such as a calculated
member or named set, in a PivotTable when sharing a connection, and that PivotTable is deleted or you convert
the PivotTable to formulas. (On the Options tab, in the Tools group, click OLAP Tools, and then click Convert to

Formulas.)

Examples

=CUBEMEMBER("Sales","[Time].[Fiscal].[2004]")

=CUBEMEMBER($A$1,D$12)

=CUBEMEMBER("Sales",(B4, C6, D5),"SalesFor2004")

=CUBEMEMBER("xlextdat8 FoodMart 2000 Sales","([Product].[Food],[Time].[1997])")

=CUBEMEMBER($A$1,C$12:D$12)
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CUBEMEMBERPROPERTY function

Returns the value of a member property from the cube. Use to validate that a member name exists within the cube and

to return the specified property for this member.

Syntax

CUBEMEMBERPROPERTY(connection,member_expression,property)

Connection is a text string of the name of the connection to the cube.
Member_expression is a text string of a multidimensional expression (MDX) of a member within the cube.
Property is a text string of the name of the property returned or a reference to a cell that contains the

name of the property.
Remarks

When t he CUBEMEMBERPROPERTY function evaluates, it temporari

message in the cell before all of the data is retrieved.

If the connection name is not a valid workbook connection stored in the workbook, CUBEMEMBERPROPERTY
returns a #NAME? error value. If the Online Analytical Processing (OLAP) server is not running, not available, or

returns an error message, CUBEMEMBERPROPERTY returns a #NAME? error value.

If the member_expression syntax is incorrect or if the member specified by member_expression doesn't exist in the

cube, CUBEMEMBERPROPERTY returns a #N/A error value.

CUBEMEMBERPROPERTY may return a #N/A error value if you reference a session-based object, such as a
calculated member or named set, in a PivotTable when sharing a connection, and that PivotTable is deleted or you
convert the PivotTable to formulas. (On the Options tab, in the Tools group, click OLAP Tools, and then click

Convert to Formulas.)

Examples

=CUBEMEMBERPROPERTY("Sales","[Time].[Fiscal].[2004]",$A$3)

=CUBEMEMBERPROPERTY("Sales","[Store].[MyFavoriteStore]","[Store].[Store Name].[Store Sqft]")
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CUBERANKEDMEMBER function

Returns the nth, or ranked, member in a set. Use to return one or more elements in a set, such as the top sales

performer or the top 10 students.

Syntax

CUBERANKEDMEMBER(connection,set_expression,rank,caption)
Connection is a text string of the name of the connection to the cube.

Set_expression is a text string of a set expression, such as "{[ltem1].children}". Set_expression can also be

the CUBESET function, or a reference to a cell that contains the CUBESET function.

Rank is an integer value specifying the top value to return. If rank is a value of 1, it returns the top
value, if rank is a value of 2, it returns the second most top value, and so on. To return the top

5 values, use CUBERANKEDMEMBER five times, specifying a different rank, 1 through 5,

each time.
Caption is a text string displayed in the cell instead of the caption, if one is defined, from the cube.
Remarks
+ Whenthe CUBERANKEDMEMBER function evaluates, it temporarily di

the cell before all of the data is retrieved.

4 If the connection name is not a valid workbook connection stored in the workbook, CUBERANKEDMEMBER
returns a #NAME? error value. If the Online Analytical Processing (OLAP) server is not running, not available, or

returns an error message, CUBERANKEDMEMBER returns a #NAME? error value.

+ CUBERANKEDMEMBER returns a #N/A error value when the syntax of set_expression is incorrect or when the

set contains at least one member with a different dimension than the other members.

Examples

=CUBERANKEDMEMBER("Sales",$D$4,1,"Top Month")

=CUBERANKEDMEMBER("Sales",CUBESET("Sales","Summer","[2004].[June]","[2004].[July]","[2004].[August]"),3,"Top

Month")
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TIP| To return the bottom n values, use the sort_order and sort_by arguments of the CUBESET function to reverse the
order of the set so that the top values in the sorted set are the bottom values. For example, CUBERANKEDMEMBER
("Sales", $D%$4,1) returns the last member, CUBERANKEDMEMBER ("Sales", $D$4, 2) returns the next to last member,

and so on.

CUBESET function

Defines a calculated set of members or tuples by sending a set expression to the cube on the server, which creates the

set, and then returns that set to Microsoft Office Excel.

Syntax

CUBESET(connection,set_expression,caption,sort_order,sort_by)
Connection is a text string of the name of the connection to the cube.

Set_expression is a text string of a set expression that results in a set of members or tuples. Set_expression can also

be a cell reference to an Excel range that contains one or more members, tuples, or sets included in

the set.
Caption is a text string that is displayed in the cell instead of the caption, if one is defined, from the cube.
Sort_order is the type of sort, if any, to perform and can be one of the following:

Enumerated

Integer constant Description Sort_by argument
0 SortNone Leaves the set in existing order. Ignored

1 SortAscending Sorts set in ascending order by sort_by. Required

2 SortDescending Sorts set in descending order by sort_by. Required

3 SortAlphaAscending Sorts set in alpha ascending order. Ignored

4 Sort_Alpha_Descending Sorts set in alpha descending order. Ignored

5 Sort_Natural_Ascending Sorts set in natural ascending order. Ignored

6 Sort_Natural_Descending Sorts set in natural descending order. Ignored

The default value is 0. An alpha sort for a set of tuples sorts on the last element in each tuple. For more information on

these different sort orders, see the Microsoft Office SQL Analysis Services help system.
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Sort_by is a text string of the value by which to sort. For example, to get the city with the highest sales,
set_expression would be a set of cities, and sort_by would be the sales measure. Or, to get the city
with the highest population, set_expression would be a set of cities, and sort_by would be the
population measure. If sort_order requires sort_by, and sort_by is omitted, CUBESET returns the

#VALUE! error message.
Remarks

When the CUBESET function evaluates, it temporarily display

all of the data is retrieved.

If the connection name is not a valid workbook connection stored in the workbook, CUBESET returns a #NAME?
error value. If the Online Analytical Processing (OLAP) server is not running, not available, or returns an error

message, CUBESET returns a #NAME? error value.

If the set_expression syntax is incorrect or the set contains at least one member with a different dimension than the

other members, CUBESET returns a #N/A error value.

If set_expression is longer than 255 characters, which is the limit for an argument to a function, CUBESET returns
a #VALUE! error value. To use text strings longer than 255 characters, enter the text string in a cell (for which the

limitis 32,767 characters), and then use a cell reference as the argument.

CUBESET may return a #N/A error value if you reference a session-based object, such as a calculated member or
named set, in a PivotTable when sharing a connection, and that PivotTable is deleted or you convert the
PivotTable to formulas. (On the Options tab, in the Tools group, click OLAP Tools, and then click Convert to

Formulas.)

Examples

=CUBESET("Finance","Order([Product].[Product].[Product Category].Members,[Measures].[Unit

Sales],ASC)","Products")

=CUBESET("Sales","[Product].[All Products].Children”,"Products",1,"[Measures].[Sales Amount]")
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CUBESETCOUNT function

Returns the number of items in a set.

Syntax

CUBESETCOUNT(set)

Set is a text string of a Microsoft Office Excel expression that evaluates to a set defined by the CUBESET
function. Set can also be the CUBESET function, or a reference to a cell that contains the CUBESET

function.
Remark

+ Whenthe CUBESETCOUNT function evaluates, it temporarily displays

cell before all of the data is retrieved.

Examples

=CUBESETCOUNT(A3)

=CUBESETCOUNT(CUBESET("Sales","[Product].[All Products].Children","Products",1,"[Measures].[Sales Amount]"))
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CUBEVALUE function

Returns an aggregated value from the cube.

Syntax

CUBEVALUE(connection,member_expressionl, member _expressi on2é)
Connection is a text string of the name of the connection to the cube.

Member_expression is a text string of a multidimensional expression (MDX) that evaluates to a member or tuple
within the cube. Alternatively, member_expression can be a set defined with the CUBESET
function. Use member_expression as a slicer to define the portion of the cube for which the
aggregated value is returned. If no measure is specified in member_expression, the default

measure for that cube is used.
Remarks

When the CUBEVALUE function evaluates, it temporarily displays a "#GETTING_ DATAé" message i

before all of the data is retrieved.

If a cell reference is used for member_expression, and that cell reference contains a CUBE function, then
member_expression uses the MDX expression for the item in the referenced cell, and not the value displayed in

that referenced cell.

If the connection name is not a valid workbook connection stored in the workbook, CUBEVALUE returns a
#NAME? error value. If the Online Analytical Processing (OLAP) server is not running, not available, or returns an

error message, CUBEVALUE returns a #NAME? error value.

If at least one element within the tuple is invalid, CUBEVALUE returns a #VALUE! error value.
CUBEVALUE returns a #N/A error value when:

The member_expression syntax is incorrect.

The member specified by member_expression doesn't exist in the cube.

The tuple is invalid because there is no intersection for the specified values. (This can occur with multiple elements

from the same hierarchy.)
The set contains at least one member with a different dimension than the other members.

CUBEVALUE may return a #N/A error value if you reference a session-based object, such as a calculated member

or named set, in a PivotTable when sharing a connection, and that PivotTable is deleted or you convert the
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PivotTable to formulas. (On the Options tab, in the Tools group, click OLAP Tools, and then click Convert to

Formulas.)

Examples

=CUBEVALUE("Sales","[Measures].[Profit]","[Time].[2004]","[All Product].[Beverages]")
=CUBEVALUE($AS$1,"[Measures].[Profit]",D$12,$A23)

=CUBEVALUE("Sales",$B$7,D$12,$A23)
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BESSELI function
Returns the modified Bessel function, which is equivalent to the Bessel function evaluated for purely imaginary
arguments.

Syntax

BESSELI(x,n)
X is the value at which to evaluate the function.

N is the order of the Bessel function. If n is not an integer, it is truncated.
Remarks

If X is nonnumeric, BESSELI returns the #VALUE! error value.
If n is nonnumeric, BESSELI returns the #VALUE! error value.
If n <0, BESSELI returns the #NUM! error value.

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

I, (x)=(8)7"J, (ix)
Example
S N

=BESSELI(1.5, 1) Modified Bessel function at 1.5 with an order of 1 (0.981666)
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BESSELJ function

Returns the Bessel function.

Syntax

BESSELJ(x,n)
X is the value at which to evaluate the function.

N is the order of the Bessel function. If n is not an integer, it is truncated.
Remarks

If X is nonnumeric, BESSELJ returns the #VALUE! error value.
If n is nonnumeric, BESSELJ returns the #VALUE! error value.
If n <0, BESSELJ returns the #NUM! error value.

The n-th order Bessel function of the variable x is:

'i 1) x Ftok
T (2] = Zklr{n+k+1}

where:

(n+k+1)= e x"dx

1]

is the Gamma function.

Example

Formula Description (Result)

=BESSELJ(19, 2) Bessel function at 1.9 with an order of 2 (0.329926)
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BESSELK function

Returns the modified Bessel function, which is equivalent to the Bessel functions evaluated for purely imaginary

arguments.

Syntax

BESSELK(x,n)
X is the value at which to evaluate the function.

N is the order of the function. If n is not an integer, it is truncated.
Remarks

If X is nonnumeric, BESSELK returns the #VALUE! error value.
If n is nonnumeric, BESSELK returns the #VALUE! error value.
If n <0, BESSELK returns the #NUM! error value.

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

K, (xj— DML (ix)+iF, (ix)]

where Jn and Yn are the J and Y Bessel functions, respectively.

Example

Formula Description (R esult)

=BESSELK(1.5, 1) Modified Bessel function at 1.5 with an order of 1 (0.277388)
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BESSELY function

Returns the Bessel function, which is also called the Weber function or the Neumann function.

Syntax

BESSELY(x,n)
X is the value at which to evaluate the function.

N is the order of the function. If n is not an integer, it is truncated.
Remarks

If X is nonnumeric, BESSELY returns the #VALUE! error value.
If n is nonnumeric, BESSELY returns the #VALUE! error value.
If n <0, BESSELY returns the #NUM! error value.

The n-th order Bessel function of the variable x is:

¥, (x)=lim Jo(xjcos(y mi—J_ (x)

v sinw mw)

Example

Formula Description (Result)

=BESSELY(2.5, 1) Weber's Bessel function at 2.5 and an order of 1 (0.145918)
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BESSELY function

Returns the Bessel function, which is also called the Weber function or the Neumann function.

Syntax

BESSELY(x,n)
X is the value at which to evaluate the function.

N is the order of the function. If n is not an integer, it is truncated.
Remarks

If X is nonnumeric, BESSELY returns the #VALUE! error value.
If n is nonnumeric, BESSELY returns the #VALUE! error value.
If n <0, BESSELY returns the #NUM! error value.

The n-th order Bessel function of the variable x is:

¥, (x)=lim Jo(xjcos(y mi—J_ (x)

v sinw mw)

Example

Formula Description (Result)

=BESSELY(2.5, 1) Weber's Bessel function at 2.5 and an order of 1 (0.145918)
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BIN2DEC function

Applies to:  Microsoft Office Excel 2007

Converts a binary number to decimal.

Syntax

BIN2DEC(number)

Number is the binary number you want to convert. Number cannot contain more than 10 characters (10 bits).
The most significant bit of number is the sign bit. The remaining 9 bits are magnitude bits. Negative

numbers are represented using two's-complement notation.
Remark

4 If number is not a valid binary number, or if number contains more than 10 characters (10 bits), BIN2DEC returns

the #NUM! error value.
Example

—

1

Description (ReSUIt)

2 =BIN2DEC(1100100) Converts binary 1100100 to decimal (100)

=BIN2DEC(1111111111) Converts binary 1111111111 to decimal (-1)
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BIN2OCT function

Converts a binary number to octal.

Syntax

BIN20OCT(number,places)

Number is the binary number you want to convert. Number cannot contain more than 10 characters (10 bits).
The most significant bit of number is the sign bit. The remaining 9 bits are magnitude bits. Negative

numbers are represented using two's-complement notation.

Places is the number of characters to use. If places is omitted, BIN2OCT uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number is not a valid binary number, or if number contains more than 10 characters (10 bits), BIN2OCT returns

the #NUM! error value.

If number is negative, BIN2OCT ignores places and returns a 10-character octal number.
If BIN2OCT requires more than places characters, it returns the #NUM! error value.

If places is not an integer, it is truncated.

If places is nonnumeric, BIN2OCT returns the #VALUE! error value.

If places is negative, BIN2OCT returns the #NUM! error value.

Example

—

1

Description (Resu“)

=BIN20CT(1001, 3) Converts binary 1001 to octal with 3 characters (011)

=BIN20CT(1100100) Convertts binary 1100100 to octal (144)

=BIN20CT(1111111111) Converts binary 1111111111 to octal (7777777777)
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COMPLEX function

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

Syntax

COMPLEX(real_num,i_num,suffix)

Real_num is the real coefficient of the complex number.
I_num is the imaginary coefficient of the complex number.
Suffix is the suffix for the imaginary component of the complex number. If omitted, suffix is assumed to be "i".

NOTE | All complex number functions accept "i" and "j" for suffix, but neither "I" nor "J". Using uppercase results in the

#VALUE! error value. All functions that accept two or more complex numbers require that all suffixes match.
Remarks

4+ If real_num is nonnumeric, COMPLEX returns the #VALUE! error value.
4+ Ifi_num is nonnumeric, COMPLEX returns the #VALUE! error value.
4 If suffix is neither "i" nor "j", COMPLEX returns the #VALUE! error value.
Example
I e T

=COMPLEX(3,4) Complex number with 3 and 4 as the real and imaginary coefficients (3 + 4i)

=COMPLEX(3,4,"]") Complex number with 3 and 4 as the real and imaginary coefficients, and j as the suffix (3 + 4j)

=COMPIEX(0,1) Complex number with 0 and 1 as the real and imaginary coefficients (i)
=COMPLEX(1,0) Complex number with 1 and 0 as the real and imaginary coefficients (1)
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CONVERT function

Converts a number from one measurement system to another. For example, CONVERT can translate a table of

distances in miles to a table of distances in kilometers.

Syntax

CONVERT(number,from_unit,to_unit)

Number is the value in from_units to convert.
From_unit is the units for number.
To_unit is the units for the result. CONVERT accepts the following text values (in quotation marks) for

from_unit and to_unit.

Weight and mass From_unit or to_unit

Gram "g"
Slug "sg"
Pound mass (avoirdupois) "lbm"
U (atomic mass unit) "u"
Ounce mass (avoirdupois) "ozm"
Meter "m"
Statute mile “mi"
Nautical mile "Nmi"
Inch "in"
Foot “ft"
Yard "yd"
Angstrom "ang"
Pica (1/72in.) "Pica"
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From_unit or to_unit

Year yr'

Day "day"

Hour "hr"

Minute "mn"

Second "sec"

Pascal "Pa" (or "p")

Atmosphere "atm" (or "at")

mm of Mercury "mmHg"

Newton "N"

Dyne "dyn" (or "dy")

Pound force "lbf"

Joule "J

Erg "e"

Thermodynamic calorie "c"

IT calorie “cal"

Electron volt "eV" (or "ev"

Horsepower-hour "HPh" (or "hh")

Watt-hour "Wh" (or "wh")

Foot-pound "flb"

BTU "BTU" (or "btu")
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Horsepower "HP" (or "h")

Watt "W (Or "w")

Tesla M

Gauss "ga"

Degree Celsius "C" (or "cel")
Degree Fahrenheit "F" (or "fah")
Kelvin "K" (or "kel")
Teaspoon "tsp”
Tablespoon "ths"

Fluid ounce "oz"

Cup "cup”

U.S. pint "pt" (or "us_pt")
U.K. pint "uk_pt"
Quart "qt"

Gallon "gal"

Liter "I" (or "It")

The following abbreviated unit prefixes can be prepended to any metric from_unit or to_unit.

Multiplier Abbreviation

exa 1E+18 "E"
peta 1E+15 "pr
tera 1E+12 T
giga 1E+09 "G"
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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 "
atto 1E-18 "a"
Remarks

If the input data types are incorrect, CONVERT returns the #VALUE! error value.

If the unit does not exist, CONVERT returns the #N/A error value.

If the unit does not support an abbreviated unit prefix, CONVERT returns the #N/A error value.
If the units are in different groups, CONVERT returns the #N/A error value.

Unit names and prefixes are case-sensitive.
Example
I
1

=CONVERT(1.0, "lbm", "kg") Converts 1 pound mass to kilograms (0.453592)
=CONVERT(68, "F", "C") Converts 68 degrees Fahrenheit to Celsius (20)
=CONVERT(2.5, "ft", "sec") Data types are not the same so an error is returned (#N/A)

=CONVERT(CONVERT(100,"ft","m"),"ft","m") Converts 100 square feet into square meters (9.290304).
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DEC2BIN function

Converts a decimal number to binary.

Syntax

DEC2BIN(number,places)

Number is the decimal integer you want to convert. If number is negative, valid place values are ignored and
DEC2BIN returns a 10-character (10-bit) binary number in which the most significant bit is the sign bit.
The remaining 9 bits are magnitude bits. Negative numbers are represented using two's-complement

notation.

Places is the number of characters to use. If places is omitted, DEC2BIN uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number < -512 or if number > 511, DEC2BIN returns the #NUM! error value.

If number is nonnumeric, DEC2BIN returns the #VALUE! error value.

If DEC2BIN requires more than places characters, it returns the #NUM! error value.
If places is not an integer, it is truncated.

If places is nonnumeric, DEC2BIN returns the #VALUE! error value.

If places is zero or negative, DEC2BIN returns the #NUM! error value.

Example

Formula Description (Result)

=DEC2BIN(9, 4) Converts decimal 9 to binary with 4 characters (1001)

=DEC2BIN(-100) Converts decimal-100 to binary (1110011100)
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DEC2HEX function

Converts a decimal number to hexadecimal.

Syntax

DEC2HEX(number,places)

Number is the decimal integer you want to convert. If number is negative, places is ignored and DEC2HEX
returns a 10-character (40-bit) hexadecimal number in which the most significant bit is the sign bit. The
remaining 39 bits are magnitude bits. Negative numbers are represented using two's-complement

notation.

Places is the number of characters to use. If places is omitted, DEC2HEX uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number < -549,755,813,888 or if number > 549,755,813,887, DEC2HEX returns the #NUM! error value.
If number is nonnumeric, DEC2HEX returns the #VALUE! error value.

If DEC2HEX requires more than places characters, it returns the #NUM! error value.

If places is not an integer, it is truncated.

If places is nonnumeric, DEC2HEX returns the #VALUE! error value.

If places is negative, DEC2HEX returns the #NUM! error value.

Example

—

1 Description (Result)
2 =DEC2HEX(100, 4) Converts decimal 100 to hexadecimal with 4 characters (0064)
=DEC2HEX(¢54) Converts decimal-54 to hexadecimal (FFFFFFFFCA)
© WRITTEN BY SOFTWARE SOLUTIONS 36

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means, electnoeahamical, including
photocopying, scanning, recording, or any information storage and retrieval system, without permissiitmin fnom Sdtware Solutions, New
Zealand (www.softwarsolutions.co.nz).



Microsoft Excel 2007 New Functions Reference

DEC2OCT function

Converts a decimal number to octal.

Syntax

DEC20OCT(number, places)

Number is the decimal integer you want to convert. If number is negative, places is ignored and DEC20CT
returns a 10-character (30-bit) octal number in which the most significant bit is the sign bit. The
remaining 29 bits are magnitude bits. Negative numbers are represented using two's-complement

notation.

Places is the number of characters to use. If places is omitted, DEC20OCT uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number < -536,870,912 or if number > 536,870,911, DEC20OCT returns the #NUM! error value.
If number is nonnumeric, DEC2OCT returns the #VALUE! error value.

If DEC20OCT requires more than places characters, it returns the #NUM! error value.

If places is not an integer, it is truncated.

If places is nonnumeric, DEC2OCT returns the #VALUE! error value.

If places is negative, DEC2OCT returns the #NUM! error value.

Example

_

1
2 =DEC20CT(58, 3) Converts decimal 58 to octal (072)
=DEC20CT{100) Converts decimal to octal (7777777634)
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DELTAfunction

Tests whether two values are equal. Returns 1 if numberl = number2; returns O otherwise. Use this function to filter a set
of values. For example, by summing several DELTA functions you calculate the count of equal pairs. This function is also

known as the Kronecker Delta function.

Syntax

DELTA(numberl,number2)

Numberl is the first number.
Number2 is the second number. If omitted, number2 is assumed to be zero.
Remarks

4 If numberl is nonnumeric, DELTA returns the #VALUE! error value.

4 If number2 is nonnumeric, DELTA returns the #VALUE! error value.

Example

_

Description (Result)

=DELTA(, 4) Checks whether 5 equals 4 (0)
=DELTA(5, 5) Checks whether 5 equak 5 (1)

=DELTA(0.5, 0) Checks whether 0.5 equals 0 (0)
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ERF function

Returns the error function integrated between lower_limit and upper_limit.

Syntax

ERF(lower_limit,upper_limit)

Lower_limit is the lower bound for integrating ERF.
Upper_limit is the upper bound for integrating ERF. If omitted, ERF integrates between zero and lower_limit.
Remarks

4 If lower_limit is nonnumeric, ERF returns the #VALUE! error value.
4 If lower_limit is negative, ERF returns the #NUM! error value.
4 If upper_limit is nonnumeric, ERF returns the #VALUE! error value.

4 If upper_limit is negative, ERF returns the #NUM! error value.

ERF(z) = ijz'e"’.:fz
ST
2 L
ERF(a,b)= Tj'e'*"dz = ERF(%)-ERF{a)
e &
Example

—

1 Description (Result)
2 =ERF(0.74500) Error function integrated between 0 and 0.74500 (0.707929)
=ERF(1) Error function integrated between 0 and 1 (0.842701)
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ERFC function

Returns the complementary ERF function integrated between x and infinity.

Syntax

ERFC(X)

X is the lower bound for integrating ERF.
Remarks

4 If xis nonnumeric, ERFC returns the #VALUE! error value.

4 If xis negative, ERFC returns the #NUM! error value.

ERFC(x)= 2" di =1-ERF(x)

=1

NES

Example
e e

=ERFC(1) Complementary ERF function of 1 (0.1573)
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GESTEP function

Returns 1 if number O step; returns O (zero) otherwise.

summing several GESTEP functions you calculate the count of values that exceed a threshold.

Syntax

GESTEP(number,step)

Number is the value to test against step.
Step is the threshold value. If you omit a value for step, GESTEP uses zero.
Remark

If any argument is nonnumeric, GESTEP returns the #VALUE! error value.

Example

Formula Description (Result)

=GESTEP(54) Checks whether 5 is greater than or equal to 4 (1)

=GESTEP(5, 5) Checks whether 5 is greater than or equal to 5 (1)

=GESTEP{4, -5) Checks whether -4 is greater than or equal to -5 (1)

=GESTEP{1, 0) Checks whether-1 is greater than or equal to 0 (0)
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HEX2BIN function

Converts a hexadecimal number to binary.

Syntax

HEX2BIN(humber,places)

Number is the hexadecimal number you want to convert. Number cannot contain more than 10 characters. The
most significant bit of number is the sign bit (40th bit from the right). The remaining 9 bits are

magnitude bits. Negative numbers are represented using two's-complement notation.

Places is the number of characters to use. If places is omitted, HEX2BIN uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number is negative, HEX2BIN ignores places and returns a 10-character binary number.

If number is negative, it cannot be less than FFFFFFFEQO, and if number is positive, it cannot be greater than 1FF.
If number is not a valid hexadecimal number, HEX2BIN returns the #NUM! error value.

If HEX2BIN requires more than places characters, it returns the #NUM! error value.

If places is not an integer, it is truncated.

If places is nonnumeric, HEX2BIN returns the #VALUE! error value.

If places is negative, HEX2BIN returns the #NUM! error value.

Example

—

. Description (Resun)
=HEX2BIN("F", 8) Converts hexadecimal F to binary, with 8 characters (00001111)
=HEX2BIN("B7") Converts hexadecimal B7 to binary (10110111)

=HEX2BIN("FFFFFFFFFF")  Converts hexadecimal FFFFFFFFFF to binary (1111111111)
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HEX2DEC function

Converts a hexadecimal number to decimal.

Syntax

HEX2DEC(number)

Number is the hexadecimal number you want to convert. Number cannot contain more than 10 characters (40
bits). The most significant bit of number is the sign bit. The remaining 39 bits are magnitude bits.
Negative numbers are represented using two's-complement notation.

Remark

4 If number is not a valid hexadecimal number, HEX2DEC returns the #NUM! error value.
Example

—

Description (Resu It)

=HEX2DEC("A5") Converts hexadecimal A5 to decimal (165)

=HEX2DEC("FFFFFFFF5B")  Converts hexadecimal FFFFFFFF5B to decimal165)

=HEX2DEC("3DA408B9") Converts hexadecimal 3DA408B9 to decimal (1034160313)
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HEX2OCT function

Applies to:  Microsoft Office Excel 2007

Converts a hexadecimal number to octal.

Syntax

HEX20CT(number,places)

Number is the hexadecimal number you want to convert. Number cannot contain more than 10 characters. The
most significant bit of number is the sign bit. The remaining 39 bits are magnitude bits. Negative

numbers are represented using two's-complement notation.

Places is the number of characters to use. If places is omitted, HEX2OCT uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number is negative, HEX2OCT ignores places and returns a 10-character octal number.

If number is negative, it cannot be less than FFE0000000, and if number is positive, it cannot be greater than

1FFFFFFF.

If number is not a valid hexadecimal number, HEX2OCT returns the #NUM! error value.
If HEX2OCT requires more than places characters, it returns the #NUM! error value.

If places is not an integer, it is truncated.

If places is nonnumeric, HEX2OCT returns the #VALUE! error value.

If places is negative, HEX2OCT returns the #NUM! error value.

Example

—

Description (Resun)

=HEX20CT("F", 3) Converts hexadecimal F to octal with 3 characters (017)

=HEX20CT("3B4E") Converts hexadecimal 3B4E to octal (35516)

=HEX2OCT("FFFFFFFF00")  Converts hexadecimal FFFFFFFFQO to octal (7777777400)
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IMABS function

Returns the absolute value (modulus) of a complex number in x + yi or x + yj text format.
Syntax
IMABS(inumber)

Inumber is a complex number for which you want the absolute value.
Remarks

Use COMPLEX to convert real and imaginary coefficients into a complex number.

The absolute value of a complex number is:
DMABS(z) =z = x° + 57
where:

Z=X+Yyi

Example

Formula Description (Result)

=IMABS("5+12i") Absolute value of 5+12i (13)
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IMAGINARY function

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

Syntax

IMAGINARY (inumber)

Inumber is a complex number for which you want the imaginary coefficient.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

Example

—

Description (Resun)

=IMAGINARY ("3+4i") Imaginary coefficient of the complex number 3+4i (4)
=IMAGINARY ("0-j") Imaginary coefficient of the complex number 0-j (-1)
=IMAGINARY(4) Imaginary coefficient 4 (0)
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e

IMARGUMENT function

Returns the argument H(theta), an angle expressed in radians, such that:
xtyi=|x+ u}f:q.‘|>‘~i»a=,"';II =|x+ yi|(cos# +isin )

Syntax

IMARGUMENT (inumber)

Inumber is a complex number for which you want the argument .
Remarks

Use COMPLEX to convert real and imaginary coefficients into a complex number.

IMARGUMENT is calculated as follows:

TMAR GUMENT( z) = tan'1(£] =7
X

where:

I§'E'i—i"lf:i’lf]and

Z=X+yi

Example

—

Description (ReSUIt)

2 =IMARGUMENT("3+4i") Theta argument of 3+4i, in radians (0.927295)
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IMCONJUGATE function

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

Syntax

IMCONJUGATE(inumber)

Inumber is a complex number for which you want the conjugate.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4  The conjugate of a complex number is:

TMCONTIGATE(x + ) = 2 = (x — 4)

Example

_

Description (Resu“)

2 =IMCONJUGATE("3+4i") Complex conjugate of 3+4i (3 - 4i)
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IMCOS function

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

Syntax

IMCOS(inumber)

Inumber is a complex number for which you want the cosine.
Remarks
Use COMPLEX to convert real and imaginary coefficients into a complex number.

If inumber is a logical value, IMCOS returns the #VALUE! error value.

The cosine of a complex number is:

cos( x +34) = cos{x)cosh (¥) — sin (x)sinh (y)i
Example

N B

o

. =IMCOS("1+i") Cosine of 1+i (0.83373 - 0.988898i)
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IMDIV function

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

Syntax

IMDIV(inumberl,inumber2)

Inumberl is the complex numerator or dividend.
Inumber2 is the complex denominator or divisor.
Remarks

+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4  The quotient of two complex numbers is:

(a+&i) (act+bd)+(be-ad)i
(c+di) cf + 4t

DIV (=, 2,0 =

Example
s s ]
1

=IMDIV(" -238+240i","10+24i") Quotient of the two complex numbers in the formula (5 + 12i)
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IMEXP function

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

Syntax

IMEXP(inumber)

Inumber is a complex number for which you want the exponential.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4  The exponential of a complex number is:

IMEIR(z) = ¥ = g%e¥ = 2¥ (cos y +isin )

Example

—

Description (Result)

2 =IMEXP("1+i") Exponential of the complex number 1+i (1.468694 + 2.287355i)
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IMLN function

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

Syntax

IMLN(inumber)

Inumber is a complex number for which you want the natural logarithm.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4  The natural logarithm of a complex number is:

In{x+yyi= 1111.,.':{2 + 3t +itan_1(£]

X

Example
I
o

=IMLN("3+4i") Natural logarithm of 3+4i (1.609438 + 0.927295i)
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IMLOG10 function

Returns the common logarithm (base 10) of a complex number in x + yi or x + yj text format.

Syntax

IMLOG10(inumber)

Inumber is a complex number for which you want the common logarithm.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.
4+  The common logarithm of a complex number can be calculated from the natural logarithm as follows:
log, (x+ 1) =(log,, elln{x + yi)

Example

—

Description (Resu“)

2 =IMLOG10("3+4i") Logarithm (base 10) of 3+4i (0.69897 + 0.402719i)
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IMLOG2 function

Returns the base-2 logarithm of a complex number in x + yi or x + yj text format.

Syntax

IMLOG2(inumber)

Inumber is a complex number for which you want the base-2 logarithm.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.
4  The base-2 logarithm of a complex number can be calculated from the natural logarithm as follows:
log,(x+ i) =(log, eiln(x + y1)

Example

—

Description (Result)

2 =IMLOG2("3+4i") Base 2 logarithm of 3+4i (2.321928 + 1.3 37804i)
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IMPOWER function

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

Syntax

IMPOWER(inumber,number)

Inumber is a complex number you want to raise to a power.
Number is the power to which you want to raise the complex number.
Remarks

Use COMPLEX to convert real and imaginary coefficients into a complex number.
If number is nonnumeric, IMPOWER returns the #VALUE! error value.

Number can be an integer, fractional, or negative.

A complex number raised to a power is calculated as follows:

(x4 3" =r"e™ =" cosnd +ir” sinn s

where:
r= [z +y2

and:

and:

Fel-ma]

Example
L« ¢ ]

=IMPOWER("2+3i", 3) 2+3i raised to the power of 3 ( -46 + 9i)
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IMPRODUCT function

Returns the product of 1 to 255 complex numbers in x + yi or x + yj text format.

Syntax

IMPRODUCT (inumber1,inumber2,...)

Il number 1, i naren hoe2B55Zqmplex numbers to multiply.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4 The product of two complex numbers is:

(a+b)(e+dl)=(ac-bd)+(ad+ boit

Example

—

. Description (ReSUIt)
2 =IMPRODUCT("3+4i","5-3i") Product of the two complex numbers (27 + 11i)
=IMPRODUCT("1+2",30) Product of a complex number and 30 (30 + 60i)
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IMREAL function

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

Syntax

IMREAL (inumber)

Inumber is a complex number for which you want the real coefficient.

Remarks

Use COMPLEX to convert real and imaginary coefficients into a complex number.

Example

Formula Description (Result)

=IMREAL("6-9i") Real coefficient of 6-9i (6)
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IMSIN function

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

Syntax

IMSIN(inumber)

Inumber is a complex number for which you want the sine.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4+ The sine of a complex number is:

sin (x + i) = sin (x)cosh (¥) + cos(x)simh (y)i

Example

_

Description (Result)

2 =IMSIN("3+4i") Sine of 3+4i (3.853738 - 27.016813i)
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IMSQRT function

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

Syntax

IMSQRT(inumber)

Inumber is a complex number for which you want the square root.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4  The square root of a complex number is:

e el

where:

r= xz +y2

and:

&= tan'(i]

x

and:

Fel—mn]
Example

Formula Description (Result)

=IMSQRT("1+") Square root of 1+i (1.098684 + 0.45509i)
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IMSUB function

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

Syntax

IMSUB(inumberl,inumber2)

Inumberl is the complex number from which to subtract inumber2.
Inumber2 is the complex number to subtract from inumberl.
Remarks

+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4+  The difference of two complex numbers is:
(a+5i)-(c+did=(a-c)+(k-ddi

Example

—

Description (Resun)

2 =IMSUB("13+4i","5+3i") Difference between the two complex numbers in the f ormula (8 + i)
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IMSUM function

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

Syntax

IMSUM(inumber1,inumber2,...)

Inumberl,inumber2,... are 1 to 255 complex numbers to add.
Remarks

4+ Use COMPLEX to convert real and imaginary coefficients into a complex number.

4+ The sum of two complex numbers is:
(a+bi)+{c+d)=(a+e)+(b+di

Example

—

Description (Resun)

2 =IMSUM("3+4i","5 -3i") Sum of the two complex numbers in the f ormula (8+i)
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OCT2BIN function

Converts an octal number to binary.

Syntax

OCT2BIN(number,places)

Number is the octal number you want to convert. Number may not contain more than 10 characters. The most
significant bit of number is the sign bit. The remaining 29 bits are magnitude bits. Negative numbers

are represented using two's-complement notation.

Places is the number of characters to use. If places is omitted, OCT2BIN uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number is negative, OCT2BIN ignores places and returns a 10-character binary number.

If number is negative, it cannot be less than 7777777000, and if number is positive, it cannot be greater than 777.
If number is not a valid octal number, OCT2BIN returns the #NUM! error value.

If OCT2BIN requires more than places characters, it returns the #NUM! error value.

If places is not an integer, it is truncated.

If places is nonnumeric, OCT2BIN returns the #VALUE! error value.

If places is negative, OCT2BIN returns the #NUM! error value.

Example

—

1

Description (ReSUIt)

=0OCT2BIN(3, 3) Converts octal 3 to binary with 3 char acters (011)

=OCT2BIN(7777777000) Converts octal 7777777000 to binary (1000000000)
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OCT2DEC function

Converts an octal number to decimal.

Syntax

OCT2DEC(number)

Number is the octal number you want to convert. Number may not contain more than 10 octal characters (30
bits). The most significant bit of number is the sign bit. The remaining 29 bits are magnitude bits.
Negative numbers are represented using two's-complement notation.

Remark

4 If number is not a valid octal number, OCT2DEC returns the #NUM! error value.
Example

—

1

Description (Resu“)

=0OCT2DEC(54) Converts octal 54 to decimal (44)

=OCT2DEC(7777777533) Converts octal 7777777533 to decimal (-165)
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OCT2HEXfunction

Converts an octal number to hexadecimal.
Syntax
OCT2HEX(number,places)

Number is the octal number you want to convert. Number may not contain more than 10 octal characters (30
bits). The most significant bit of number is the sign bit. The remaining 29 bits are magnitude bits.

Negative numbers are represented using two's-complement notation.

Places is the number of characters to use. If places is omitted, OCT2HEX uses the minimum number of

characters necessary. Places is useful for padding the return value with leading Os (zeros).
Remarks

If number is negative, OCT2HEX ignores places and returns a 10-character hexadecimal number.
If number is not a valid octal number, OCT2HEX returns the #NUM! error value.

If OCT2HEX requires more than places characters, it returns the #NUM! error value.

If places is not an integer, it is truncated.

If places is nonnumeric, OCT2HEX returns the #VALUE! error value.

If places is negative, OCT2HEX returns the #NUM! error value.

Example

—

1

Description (Resun)

=OCT2HEX(100, 4) Converts octal number 100 to hexadecimal with 4 characters (0040)

=OCT2HEX(7777777533) Converts octal number 7777777533 to hexadecimal (FFFFFFFF5B)
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SUMIFS function

This article describes the formula syntax and usage of the SUMIFS function in Microsoft Office Excel.

Description

Adds the cells in a range that meet multiple criteria. For example, if you want to sum the numbers in the range A1:A20
only if the corresponding numbers in B1:B20 are greater than zero (0) and the corresponding numbers in C1:C20 are

less than 10, you can use the following formula:
=SUMIFS(A1:A20, B1:B20, ">0", C1:C20, "<10")

IMPORTANT | The order of arguments differ between the SUMIFS and SUMIF functions. In particular, the sum_range
argument is the first argument in SUMIFS, but it is the third argument in SUMIF. If you are copying and editing these

similar functions, make sure you put the arguments in the correct order.

Syntax

SUMIFS(sum_range, criteria_rangel, criterial, [criteria_range2,cr i t er i a2] , €)
The SUMIFS function syntax has the following arguments:

sum_range Required. One or more cells to sum, including numbers or names, ranges, or cell references that

contain numbers. Blank and text values are ignored.
criteria_rangel Required. The first range in which to evaluate the associated criteria.

criterial Required. The criteria in the form of a number, expression, cell reference, or text that define which cells
in the criteria_rangel argument will be added. For example, criteria can be expressed as 32, ">32", B4, "apples”,

or"32."

criteria_range2, criteria2,  ©ptional. Additional ranges and their associated criteria. Up to 127 range/criteria

pairs are allowed.

Remarks

Each cell in the sum_range argument is summed only if all of the corresponding criteria specified are true for that
cell. For example, suppose that a formula contains two criteria_range arguments. If the first cell of criteria_rangel
meets criterial, and the first cell of criteria_range2 meets critera2, the first cell of sum_range is added to the sum,

and so on, for the remaining cells in the specified ranges.
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Cells in the sum_range argument that contain TRUE evaluate to 1; cells in sum_range that contain FALSE

evaluate to O (zero).

Unlike the range and criteria arguments in the SUMIF function, in the SUMIFS function, each criteria_range

argument must contain the same number of rows and columns as the sum_range argument.

You can use the wildcard characters 6 the question mark (?) and asterisk (*) & in criteria. A question mark
matches any single character; an asterisk matches any sequence of characters. If you want to find an actual

question mark or asterisk, type a tilde (~) before the character.

Example 1
A B C

Quantity Sold Product Salesperson
5 Apples 1
4 Apples 2
15 Artichokes 1
3 Artichokes 2
22 Bananas 1
12 Bananas 2
10 Carrots 1
33 Carrots 2
Formula Description Result
=SUMIFS(A2:A9, B2:B9, "=A*", Adds the total number of products sold that begin with "A" and 20
C2:C9, 1) that were sold by Salesperson 1.
=SUMIFS(A2:A9, B2:B9, Adds the total number of products (not including Bananas) sold 30
"<>Bananas", C2:C9, 1) by Salesperson 1.

Example 2

Adding amounts from bank accounts based on interest paid

A B C D E
Totals Account Account 2 Account 3 Account 4
1 1
Amount in dollars 100 390 8321 500
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Interest paid (2000) 1% 0.5% 3% 4%
Interest paid (2001) 1% 1.3% 2.1% 2%
Interest paid (2002) 0.5% 3% 1% 4%
Formula Description Result
=SUMIFS(B2:E2 Total amounts from each bank account where the interest was 500
B3:E3, ">3%", B4:E4, greater than 3% for the year 2000 and greater than or equal to 2%
">=2%") for the year 2001.
=SUMIFS(B2:E2, Total amounts from each bank account where the interest was 8711
B5:E5, ">=1%", B5:E5, between 1% and 3% for the year 2002 and greater than 1% for
"<=3%", B4:E4, the year 2001.
">1%")

Example 3

Adding rainfall for specific days

A B (© D E
Daily Mea surements First Day Second Day Third Fourth
Day Day
Rain (total inches) 3.3 0.8 5.5 5.5
Average temperature 55 39 39 57.5
(degrees)
Average wind speed 6.5 19.5 6 6.5

(miles per hour)

Formula Description Result
=SUMIFS(B2:E2, Adds the total amount of rainfall for days when the average temperature was at 8.8
B3:E3, ">=40", B4.E4, least 40 degrees Fahrenheit and the average wind speed was less than 10 miles per

"<10") hour.

Only cells B2 and E2 are summed because, for each column (B through E), the
values in both rows 3 and 4 must meet criterial and criteria2, respectively. Cells B3
and B4 meet both criteria, as do E3 and E4. However, neither C3 nor C4 meet
either criteria. Finally, although D4 meets criteria2, D3 fails to meet criterial.
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Example 4

Adding rainfall for morning and evening periods of specific days

A B C D E
Morning and First Day Second Day Third Fourth
Evening Day Day
Measurements
AM: rain (total inches) 1.3 0 1.5 3
PM: rain (total inches) 2 0.8 4 25
AM: average 56 44 40 38

temperature (degrees)

PM: average 54 34 38 7
temperature (degrees)

AM: average wind 13 6 8 1
speed (miles per hour)

PM: average wind 0 33 4 12
speed (miles per hour)

Formula Description Result
=SUMIFS(B2:E3, Adds the total amount of rainfall for 12-hour periods when the average temperature 3.5
B4:E5, ">=40", B6:E7, was at least 40 degrees Fahrenheit and the average wind speed was less than 10

"<10") miles per hour.

Only cells B3, C2, and D2 are summed, because their corresponding cells meet both
criteria. The corresponding cells for B3 are B5 and B7, the corresponding cells for
C2 are C4 and C6, and the corresponding cells for D2 are D4 and D6.

As an example of data excluded from the operation, the corresponding cells of B2
(B4 and B6) do not meet both criteria; specifically, ce Il B6 fails because its value
(13) is greater than criteria2 (10).
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Example 5

Criteria entered as reference and by using wildcard characters

Homes

Housel

House2

House3

House4

House5

=">"&FIXED(SUM(1,1),0)

Formula

=SUMIFS(G2:G6,C2:C6,A7,E2:E6,B7,F2:F6,">1999",F2:F6
"<2004")

=AVERAGEIFS(G2:G6,C2:C6,">2",E2:E6,C7,F2:F6,">1999
" F2:F6,"<2004")

© WRITTEN BY SOFTWARE SOLUTIONS

B C D
Squa Bedroo Bat
re ms hs
Feet
1200 2 1
1580 3 15
2200 4 3
1750 3 2.5
2140 4 3
='ye =y
s
Description

Adds the price of those
homes that have at least 3
bedrooms, a garage, and are
between 5 and 10 years old
as of 2009.

Returns the average price for
homes that have at least 3
bedrooms, a garage, and are
between 5 and 10 years old
as of 2009.

E F (€]
Gara Ye Price
ge ar
bui
It

yes 19 $125,0
40 00

no 19 $217,0
65 00

yes 20 $376,0
03 00

yes 20 $249,0
01 00

yes 19 $199,0
98 00

Resu

It

6250

00
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AVERAGEIF function

Returns the average (arithmetic mean) of all the cells in a range that meet a given criteria.

Syntax

AVERAGEIF(range,criteria,average_range)

Range is one or more cells to average, including numbers or names, arrays, or references that contain
numbers.
Criteria is the criteria in the form of a number, expression, cell reference, or text that defines which cells are

averaged. For example, criteria can be expressed as 32, "32", ">32", "apples", or B4.

Average_range is the actual set of cells to average. If omitted, range is used.
Remarks

Cells in range that contain TRUE or FALSE are ignored.

If a cell in average_range is an empty cell, AVERAGEIF ignores it.

If range is a blank or text value, AVERAGEIF returns the #DIVO! error value.

If a cell in criteria is empty, AVERAGEIF treats it as a 0 value.

If no cells in the range meet the criteria, AVERAGEIF returns the #DIV/0! error value.

You can use the wildcard characters, question mark (?) and asterisk (*), in criteria. A question mark
matches any single character; an asterisk matches any sequence of characters. If you want to find an

actual question mark or asterisk, type a tilde (~) before the character.

Average_range does not have to be the same size and shape as range. The actual cells that are averaged
are determined by using the top, left cell in average_range as the beginning cell, and then including cells

that correspond in size and shape to range. For example:

If range is And average_range is Then the actual cells evaluated are
AL1:A5 B1:B5 B1:B5
A1:A5 B1:B3 B1:B5
Al:B4 C1:D4 C1:D4
Al:B4 Cl:.Cc2 C1l:D4
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NOTE| The AVERAGEIF function measures central tendency, which is the location of the center of a group of numbers

in a statistical distribution. The three most common measures of central tendency are:

Average which is the arithmetic mean, and is calculated by adding a group of numbers and then dividing
by the count of those numbers. For example, the average of 2, 3, 3,5, 7, and 10 is 30 divided by 6, which is

5.

Median which is the middle number of a group of numbers; that is, half the numbers have values that are
greater than the median, and half the numbers have values that are less than the median. For example, the

median of 2,3, 3,5,7,and 10 is 4.

Mode which is the most frequently occurring number in a group of numbers. For example, the mode of 2,

3,3,57,and 10 is 3.

For a symmetrical distribution of a group of numbers, these three measures of central tendency are all the same. For a

skewed distribution of a group of numbers, they can be different.

Example 1

Averaging property values and commissions

A

Property Value Commission
100,000 7,000
200,000 14,000
300,000 21,000
400,000 28,000
=AVERAGEIF(B2:B5,"<23000") Average of all commissions less than 23,000 (14,000)
=AVERAGEIF(A2:A5,"<95000") Average of all property values less than 95,000 (#DIV/0!)

=AVERAGEIF(A2:A5,">250000",B2:B5) Average of all commissions with a property value greater than 250,000 (24,500)

Example 2

Averaging profits from regional offices
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Profits (Thousands)

East 45,678

West 23,789

North -4,789

South (New Office) 0

MidWest 9,678

=AVERAGEIF(A2:A6,"=*West",B2:B6) Average of all profits for the West and MidWest regions (16,733.5)

=AVERAGEIF(A2:A6,"<>*(New Office)",B2:B6) Average of all profits for all regions excluding new offices (18,589)
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AVERAGEIFS function

Returns the average (arithmetic mean) of all cells that meet multiple criteria.

Syntax

AVERAGEIFS(average_range,criteria_rangel,criterial, cr i t eri a_range2, criteria2ég¢)

Average_range is one or more cells to average, including numbers or names, arrays, or

references that contain numbers.
Criteria_rangel, cr i areXtol®27ranges i wichto évaluate the associated criteria.

Criterial, criteri a?2 areZtol127 criteriainthe form of a number, expression, cell reference, or
text that define which cells will be averaged. For example, criteria can be

expressed as 32, "32", ">32", "apples", or B4.
Remarks

4  If average_range is a blank or text value, AVERAGEIFS returns the #DIVO! error value.
4 Ifacellin a criteria range is empty, AVERAGEIFS treats it as a 0 value.
4  Cells in range that contain TRUE evaluate as 1; cells in range that contain FALSE evaluate as 0 (zero).

4+ Each cell in average_range is used in the average calculation only if all of the corresponding criteria specified are

true for that cell.

4+ Unlike the range and criteria arguments in the AVERAGEIF function, in AVERAGEIFS each criteria_range must be

the same size and shape as sum_range.
4+ If cells in average_range cannot be translated into numbers, AVERAGEIFS returns the #DIVO! error value.
+  If there are no cells that meet all the criteria, AVERAGEIFS returns the #DIV/0! error value.

4+ You can use the wildcard characters, question mark (?) and asterisk (*), in criteria. A question mark matches any
single character; an asterisk matches any sequence of characters. If you want to find an actual question mark or

asterisk, type a tilde (~) before the character.

NOTE| The AVERAGEIFS function measures central tendency, which is the location of the center of a group of numbers

in a statistical distribution. The three most common measures of central tendency are:

+  Average which is the arithmetic mean, and is calculated by adding a group of numbers and then dividing by the
count of those numbers. For example, the average of 2, 3, 3, 5, 7, and 10 is 30 divided by 6, which is 5.
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Median which is the middle number of a group of numbers; that is, half the numbers have values that are greater
than the median, and half the numbers have values that are less than the median. For example, the median of 2, 3,

3,5,7,and 10 is 4.

Mode which is the most frequently occurring number in a group of numbers. For example, the mode of 2, 3, 3, 5,

7,and 10 is 3.

For a symmetrical distribution of a group of numbers, these three measures of central tendency are all the same. For a

skewed distribution of a group of numbers, they can be different.

Example 1

Averaging student grades

©

Second
First Quiz Quiz
Student Grade Grade

Emilio 75 85 87
Julie 94 80 88
Hans 86 93 Incomplete
Frederique Incomplete 75 75
=AVERAGEIFS(B2:B5,B2:B5,">70",B2:B5,"<90") Average first quiz grade that falls

between 70 and 90 for all students
(80.5). The score marked "Incomplete"” is
not included in the calculation because it
is not a numerical value.

=AVERAGEIFS(C2:C5,C2:C5,">95") Average second quiz grade that is
greater than 95 for all students. Because
there are no scores greater than 95,
#DIVO! is returned.

=AVERAGEIFS(D2:D5,D2:D5,"<>Incomplete",D2:D5,">80") Average final exam grade that is greater
than 80 for all students (87.5). The score
marked "Incomplete" is not included in
the calculation because it is not a
numerical value.

Example 2

Garage?
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Bedrooms

Cozy Rambler 230000 Issaquah 3 No
Snug Bungalow 197000 Bellevue 2 Yes
Cool Cape Codder 345678 Bellevue 4 Yes
Splendid Split Level 321900 Issaquah 2 Yes
Exclusive Tudor 450000 Bellevue 5 Yes
Classy Colonial 395000 Bellevue 4 No

Formula Description (result)

=AVERAGEIFS(B2:B7,C2:C7,"Bellevue”,D2:D7,">2" |E2:E7,"Yes") Average price of a home in Bellevue that has at least
3 bedrooms and a garage (397839)

=AVERAGEIFS(B2:B7,C2:C7,"Issaquah",D2:D7,"<=3" Average price of a home in Issaquah that has up to 3
,E2:E7,"N0") bedrooms and no garage (230000)
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