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Count or sum whole numbers only

Generic formula 

= SUMPRODUCT( -- (MOD(range,1) = 0))

Summary 

To count or sum values that are whole numbers, you can use a formula based on the
SUMPRODUCT and MOD functions. In the example shown, the formula in G5 is:

= SUMPRODUCT( -- (MOD(shares,1) = 0))

where shares is the named range C5:C15.

Explanation 

In this example, the goal is to get a count of people that hold shares in whole numbers. For
example, Bob holds 100 shares (even), so he should be included in the whole number count, while
Cindy holds 50.5 shares, so she should not be included in the whole number count.

The first problem is how to determine whole numbers. This can be done with the INT, TRUNC, or
MOD functions as explained in detail here. In this example shown above, we are using the MOD
function option:

= MOD(A1,1) = 0 // TRUE for whole numbers

Now that we know how to test for a whole number, how can we use this approach to get a count of
whole numbers? You might at first be tempted to use the COUNTIF or COUNTIFS functions.
However, these functions won't let you use an array* in place of the range argument, so COUNTIF
won't work:

= COUNTIF(MOD(shares,1),0) // won't work!

* MOD(shares,1) is technically an array operation that returns an array of values. See this article for
more information about limitations in COUNTIF, SUMIF, etc.

Instead, we need a way to work with the array directly with Boolean logic. Boolean logic is a
technique for building formulas that take advantage of the fact that TRUE = 1, and FALSE = 0 in
math operations.  In the example shown, this is what the formula in G5 does:

= SUMPRODUCT( -- (MOD(shares,1) = 0))

Working from the inside out, we first run all values through the MOD test shown above:

= MOD(shares,1) = 0 // test all values

Because there are eleven values in shares (C5:C15), we get eleven results in an array like this:

{TRUE;FALSE;FALSE;TRUE;TRUE;TRUE;TRUE;FALSE;FALSE;TRUE;TRUE}

In this array, TRUE values represent a whole number, and FALSE values represent a decimal
number. Next, we need to convert the TRUE and FALSE values to 1s and 0s. To do this, we use a
double-negative (--):

-- {TRUE;FALSE;FALSE;TRUE;TRUE;TRUE;TRUE;FALSE;FALSE;TRUE;TRUE}

This operation returns a numeric array composed only of 1s and 0s:

{1;0;0;1;1;1;1;0;0;1;1}

This is exactly what we need to count whole numbers. This array is returned directly to the
SUMPRODUCT function:

= SUMPRODUCT({1;0;0;1;1;1;1;0;0;1;1}) // returns 7

With just one array to process, SUMPRODUCT returns the sum of all items in the array, 7, which is
the count of whole numbers in the range C5:C15.

Count decimal values

To change the formula to count numbers with decimal values, we only need to change the logical
operator in the MOD snippet from an equal sign (=) to the not equal to (<>) operator. The formula
in G6:

= SUMPRODUCT( -- (MOD(shares,1) <> 0)) // returns 4

Note the only change to the formula is the logical operator.

Sum whole number shares

To sum whole numbers only, we need to extend the formula a bit by multiplying the Boolean array
explained above by the values in the named range shares. The formula in H5 calculates the total
number of shares in the whole number group:

= SUMPRODUCT( -- (MOD(shares,1) = 0) * shares)

Notice the formula is almost the same as above. The result is that the zero values effectively
cancel out the shares in the decimal group:

= SUMPRODUCT( -- (MOD(shares,1) = 0) * shares) 
= SUMPRODUCT({1;0;0;1;1;1;1;0;0;1;1} *
{100;50.5;110.75;25;50;75;50;60.25;120.75;100;50}) 
= SUMPRODUCT({100;0;0;25;50;75;50;0;0;100;50}) 
= 450

Sum whole number share values

To sum the values associated with whole number shares, we need to adjust the formula again.
This time instead of multiplying the Boolean array by shares, we multiply by value. The formula
in I5 is:

= SUMPRODUCT( -- (MOD(shares,1) = 0) * value)

The formula is solved in exactly the same way:

= SUMPRODUCT( -- (MOD(shares,1) = 0) * value) 
= SUMPRODUCT({1;0;0;1;1;1;1;0;0;1;1} *
{2500;1262.5;2768.75;625;1250;1875;1250;1506.25;3018.75;2500;1250}) 
= SUMPRODUCT({2500;0;0;625;1250;1875;1250;0;0;2500;1250}) 
= 11250

As above, the zero values in the Boolean array cancel out values for non-whole number shares,
and the final result returned by SUMPRODUCT is 11250.

SUM or SUMPRODUCT?

Why are we using SUMPRODUCT and not the SUM function? It's a good question.

In older versions of Excel (anything but Excel 365) the same formula with SUM works, but must be
entered as an array formula with Control + Shift + Enter. In Excel 365, SUM will just work, since
Excel 365 handles arrays natively. Using SUMPRODUCT ensures that the formula will work in all
versions of Excel without requiring Control + Shift + Enter.
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Related formulas 

Number is whole number
In this example, the goal is to test if a numeric value is a whole
number. There are several ways to go about this. One of the
easiest ways is to use the MOD function with a divisor of 1. Any
whole number divided by 1 will result in a remainder of...

Highlight integers only
The MOD function returns the remainder after division. With a
divisor of 1, MOD will return zero for any whole number. We use
this fact to construct a simple formula that tests the result of
MOD. When the result is zero (i.e. when the number is an...

Get integer part of a number
With TRUNC, no rounding takes place. The TRUNC function
simply slices off the decimal part of the number with default
settings. TRUNC actually takes an optional second argument to
specify the precision of truncation, but when you don't supply
this...

Extract date from a date and time
Excel handles dates and time using a scheme in which dates are
serial numbers and times are fractional values . For example, June
1, 2000 12:00 PM is represented in Excel as the number 36678.5,
where 36678 is the date portion and .5 is the time...

Related functions 

Excel MOD Function
The Excel MOD function returns the remainder of two numbers
after division.  For example, MOD(10,3) = 1. The result of MOD
carries the same sign as the divisor.

Excel SUMPRODUCT Function
The Excel SUMPRODUCT function multiplies ranges or arrays
together and returns the sum of products. This sounds boring,
but SUMPRODUCT is an incredibly versatile function that can
be...

Related courses 

Core Formula

Excel Formula Training
Formulas are the key to getting things done in
Excel. In this accelerated training, you'll learn how to
use formulas to manipulate text, work with dates and
times, lookup values with VLOOKUP and INDEX &
MATCH, count and sum with criteria, dynamically
rank values, and create dynamic ranges. You'll also
learn how to troubleshoot, trace errors, and fix
problems. Instant access. See details here.

500 Formulas | 101 Functions

Download 100+ Important Excel Functions

Get over 100 Excel Functions you should know in one handy PDF.

email address Get the PDF

Topics

Formula Basics
Formula Examples
Conditional Formatting
Pivot Tables
Excel Tables
Excel Charts
Shortcuts
More...

Key functions

IF function
VLOOKUP function
XLOOKUP function
FILTER function
SUMIFS function
COUNTIFS function
SUMPRODUCT function
INDEX and MATCH
More functions...

Hi - I'm Dave Bruns, and
I run Exceljet with my
wife, Lisa. Our goal is to
help you work faster in

Excel. We create short videos, and clear
examples of formulas, functions, pivot
tables, conditional formatting, and
charts. Read more.
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