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any of us use Microsoft Excel on a

daily basis. We have mastered the

basics, such as VLOOKUP and
SUMPRODUCT. We can create charts and pro-
fessional looking documents. We may even
have ventured into more advanced features,
like pivot tables and macros. But there are a
number of functions and features of Excel that
despite their power are used infrequently.
One example is the OFFSET function.
Learning and applying this function can signif-
icantly improve your efficiency in creating and
using spreadsheets.

The OFFSET function returns the value in the
cell a specified number of rows and columns
away from a specified starting point. The syn-
tax is OFFSET (reference, rows, cols,
height, width). The reference parameter is
the starting point. Typically, it will be a single
cell, but it can be a range of contiguous cells.
The rows and cols parameters represent how
many rows and columns away from the start-
ing point you want to go. A positive value of
the rows parameter means the target is below
the reference cell, and a negative value
means the target is above the reference cell.
Similarly, a positive value of the columns
parameter means the target is to the right of
the reference call, and a negative value
means the target is to the left of the reference
cell. The height and width parameters are
optional; if omitted, Excel assumes the same
height and width as reference.

For example, OFFSET(B5,2,1) returns the
value two rows below and one column to the
right of the reference cell B5, or in other
words, the value in cell C7. OFFSET(B5,-2,-1)
returns the value two rows above and one col-
umn to the left of cell B5, or in other words,
the value in cell A3.

The real power of OFFSET is realized when it
is used in conjunction with the ROW and COL-

UMN functions. The syntax of these functions
is simple: ROW(reference) and COLUMN(ref-
erence). For example, ROW(F2) returns a
value of two, and COLUMN(F2) returns a
value of six. If the reference parameter is
omitted, the ROW returns the value of the row
in which the formula is typed, and likewise for
COLUMN(). For example, typing =ROW() in
cell A3 returns a value of three, and typing
=COLUMN() in the same cell returns a value
of one.

Now let’s look at an example that combines
the use of OFFSET and ROW. Suppose you
have a spreadsheet containing the months of
the year in cells A2:A13, as shown in Figure
1.
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Now suppose you want to reverse the data so
that December is at the top of the list and
January is at the bottom, with the results to
be shown in cells C2:C13. No need to re-type
the data or cut and paste; one simple formu-
la can do the trick. In cell C2 type the formu-
la =OFFSET($A$13,2-ROW(),0). Then copy
this formula to cells C3:C13, and you have
the desired result as shown in Figure 2.
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1 Month
2 January December
3 February November
4 March October
5 April September
6 May August
7 June July
8 July June
9 August May
10 September April
11 October March
12 November February
13 December January

The key is figuring out how to set the param-
eters in the OFFSET function. This can be
done using the following four-step process:

e First, determine what value you want in
each target cell. In this example, we want
cell C2 to have the value “December” from
cell A13, C3 to have the value “November”
from cell A12, etc.

e Second, choose a reference. This can be
any cell on the spreadsheet, but a conven-
ient choice is to use the cell in the original
array that you want to appear in the first
cell of the revised array. In this example
that would be A13.

e Next, determine the offsets from this refer-
ence needed to produce the desired results.
We stated above that we want C2 to contain
the value from cell A13; this is zero rows
below and zero columns to the right of the
reference cell A13. In other words, C2
needs to evaluate to OFFSET($A$13,0,0).
Similarly, we want C3 to contain the value
from A12; this is one row above and zero
columns to the right of the reference cell
A13. In other words, C3 needs to evaluate
to OFFSET($A$13,-1,0). Following the same
logic, C4 must evaluate to OFFSET($A$13,-
2,0). For cells C5:C13 the emerging pattern
holds: in each subsequent cell, the row off-
set decreases by one.
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e Finally, look for a relationship between
these offsets and the rows and columns of
the cells in which the formulas will be
entered, and translate the relationship into
a formula. From step 3 we know that the
row offset must be 0 in cell C2, -1 in cell C3,
-2 in cell C4, etc. Notice that each row off-
set can be expressed as 2-ROW(). The col-
umn offset in this example is always zero.
Thus, the desired formula is
OFFSET($A$13,2-ROW(),0).

The process of determining the appropriate
parameters becomes second
nature with a little practice.

A word of caution is in order.

The formula in the preceding

example may no longer produce

the desired results if rows are

inserted into the spreadsheet.

This can be seen by inserting a

row at the top of the spread-

sheet. Ideally, this action would not cause our
results to change. In fact, inserting a row
does indeed cause our resulting list to start at
November instead of December. However, this
can easily be avoided. In the example, we
used a row offset of 2-ROW(). The fixed value
two was appropriate before the row was
inserted, but is not appropriate afterwards.
So instead of a fixed value, we can reference
the cell itself. If you're working the example
on your computer, delete the row that you
added, and in place of the original formula in
cell C2, type in =OFFSET($A$13,ROW($C$2)-
ROW(),0) and copy this formula to cells
C3:C13. Now that the fixed reference has
been replaced with a ROW reference, insert-
ing rows at the top of the spreadsheet will not
affect the results. Note that I have “anchored”
both $A$13 and $C$2 using dollar signs.

Now, let’s look at a similar example using

OFFSET and COLUMN. Suppose you have the
spreadsheet shown in Figure 3.

(continued on page 6)
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A B C D E

1 Alpha Bravo Charlie Delta Echo
Our task is to reverse the list and put the
results in cells A3:E3. In cell A3, type =OFF-
SET($E$1,0,COLUMN($A$3)-COLUMN()), and
then copy this formula to cells B3:E3. This
produces the desired result as shown in
Figure 4.

A B C D E

Alpha Bravo Charlie Delta Echo

Echo Delta Charlie Bravo Alpha

Next, let’s take the original list in Figure 3 and
convert it from a 1x5 array into a 5x1 array,
or in other words convert the row of data into
a column with Alpha at the top and Echo at
the bottom, and let’s put the results in cells
G1:G5. We'll use the four-step process intro-
duced earlier to guide us:

e We want cell G1 to contain the value “Alpha”
from cell A1, G2 to contain “Bravo” from B1,
etc.

e We choose $A$1 as the reference since it
contains the desired value in the first target
cell, G1.

e G1 must evaluate to OFFSET($A$1,0,0), G2
must evaluate to OFFSET($A$1,0,1), G3
must evaluate to OFFSET($A$1,0,2), etc.

e We see that the row offset is always zero
and that the column offset is the current
row minus one. Thus, the formula to type
into G1 and to copy to G2:G5 is =OFF-
SET($A$1,0,ROW()-ROW($G$1)).

Now that we've looked at some basic exam-
ples, let’s look at some more advanced appli-
cations of OFFSET. Suppose we have the 3x5
array shown in Figure 5, and suppose that we
want to transpose it to a 5x3 array and put
the result in cells G1:15.
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10 40 70 100 130
20 50 80 110 140
30 60 90 120 150

Using the four-step process:

e We want the first row of the original array to
become the first column of the resulting
array, and likewise for the second and third
rows of the original array.

e A convenient choice for the reference is cell
$AS$1.

e G1 must evaluate to OFFSET($A$1,0,0). We
want cell H1 to contain the value from cell
A2, o) H1 must evaluate to
OFFSET($A$1,1,0). Similarly, we want cell
G2 to contain the value from cell B1, so G2
must evaluate to OFFSET($A$1,0,1). If nec-
essary, look at some additional cells until
the pattern becomes evident.

e From the previous step, we note that the
row offset relates to the column in the
transposed array and that the column offset
relates to the row in the transposed array.
The formula is =OFFSET($A$1,COLUMN()-
COLUMN($G$1),ROW()-ROW($G$1). Type
this formula in cell G1 and then copy the
formula to cells G1:1I5 to obtain the desired
result as shown in Figure 6.

G H I
1 10 20 30
2 40 50 60
3 70 80 90
4 100 110 120
5 130 140 150

I hope that you are beginning to see the
power of the OFFSET function. But it can do
more than just flip arrays. For our final exam-
ple, we will look at a practical example of how
OFFSET can be used along with SUM.
Consider the hypothetical claim triangle in
Figure 7.
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1 July August September | October
2 July 10
3 August 20 30
4 September 40 50 60
5 October 70 80 90 100

Here, each column represents an incurred
month and each column represents a month
of payment. Now suppose that we want to
build a table of cumulative paid claims by



incurred month as shown in Figure 8. This
table can be built with a single formula!

G H I ] K
1 Incurred Month | Lag O Lag 1 Lag 2 Lag 3
2 July 10 30 70 140
3 August 30 80 160
4 September 60 150
5 October 100
For example, cell J3 represents claims

incurred in August and paid through lag 2,
i.e., October. The value is 30 + 50 + 80 =
160. Figure 9 shows the calculations neces-
sary to produce the desired results. This is
just an intermediate step that we will use as
a guide to determine the appropriate OFFSET
formula.

G H I J K
1 Lag 0 Lag 1 Lag 2 Lag 3
2 July =B2 =B2+B3 =B2+B3+B4 =B2+B3+B4+B5
3 August =C3 =C3+C4 =C3+C4+C5
4 September =D4 =D4+D5
5 October =E5

So, in each case we want to sum starting at
an offset, an equal number of rows and
columns from cell B2, with both the row and
column offset determined by the row within
the array. Further, each summation is over an
nx1 range, where n is determined by the col-
umn within the array. We also note that the
lower right half of the array is blank because
these represent payment months in the

future. We can even make our formula
account for this by using an IF statement.
Here is the formula:

=IF(ROW()-ROW($H$2)+COLUMN()-COL-
UMN($H$2)>3,"",SUM(OFFSET
($B$2,ROW()-ROW($H$2),ROW()-
ROW($HS$2),COLUMN () -
COLUMN($H$2)+1,1)))

Typing this formula into cell H2 and copying it
to cells H2:K5 produces the desired result.
Note that this formula uses the optional
height and width parameters in the OFFSET
function. Let’s evaluate the formula in cell 13
to see how it works. In J3 the formula is eval-
uated as follows:

=IF(3-2+10-8>3,””, SUM(OFFSET($B$2,3-
2,3-2,10-8+1,1)))

=IF(3>3,””,SUM(OFFSET($B$2,1,1,3,1)))
=SUM(C3:C5)

=160

As you can see, the OFFSET function is both
powerful and efficient for manipulating arrays
of data. We have looked at several examples
of how OFFSET can be used along with ROW,
COLUMN, and SUM to reverse, transpose, and
sum arrays with a single formula. Master the
use of OFFSET and you may never have to cut
and paste again!



