Microsoft Excel 2010 - Level 3

CHAPTER1 LOOKUP FUNCT'ONS

: : INFocus

Excel provides a number of functions that allow you to look up and
extract data from a list or table. These are known as Lookup
functions and they can be used for a variety of purposes, such as:

e returning the appropriate tax rate based on salary

e returning the data that is at, say, the second column, third
row of a table

e returning the description, price and discount rate of an item,
based on its code in the data inventory

In this session you will:

AN

gain an understanding of data lookup functions
learn how to use CHOOSE

learn how to use VLOOKUP

learn how to use VLOOKUP for exact matches
learn how to use HLOOKUP

learn how to use the INDEX function

learn how to use MATCH

gain an understanding of reference functions
learn how to use ROW and ROWS

learn how to use COLUMN and COLUMNS
learn how to use ADDRESS

learn how to use INDIRECT

learn how to use OFFSET.
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UNDERSTANDING DATA LOOKUP FUNCTIONS

Data lookup functions are used to retrieve data part of a table of information which can be referred
from a table. They generally require at least two to as a calculation area. The where to look for it is
pieces of information; what to look for and where known as a data table — a table in which a list of
to look for it. The what to look for part is often rates, figures, text or other items are held.

a Data Area

The data area is often on a worksheet by itself, protecting it from accidentally being modified or
deleted. It holds all of the possible values for the data. The values are laid out in a table format and
they are listed in numerical or alphabetical order of the code that the lookup function will search for.

In this example, we have created the name Pay_Rates for the range B3:C7 that holds the data. The
resulting formula in the calculation area will be easier to understand.

The name Pay-Rates 4|— Pay Rates  ~ (° .t'-| 1

has been created as a | - B | - T o

quick way to reference

the data table in the - Hourly Rates

range B3:C7... 2
3 1 23.5
4 2 30.0
5 3 35.0
6 4 g5
7 5 42.5)
s 4
9

9 Calculation Area

The calculation area is usually on a worksheet by itself unless you require the data values to be
visible as well as the resulting calculations.

The calculation area uses a formula, such as VLOOKUP, to find the correct data for each situation.
In this example, the VLOOKUP function shown is comparing the value in C5 with the values in the
range Pay_Rates. It then returns the value in the second column of the data table, determined by
the 2 in the formula.

I D3 L' Jx | =VLOOKUP(C5,Pay_Rates,2) —— = The formula here takes the Pay
Scale value in C5 (i.e. 2) and finds
A 8 ¢ I# s 2 the corresponding(row ir)1 the

1 Week]y PEIYI'O" Pay_Rates table (i.e. B4). It then

- returns the value in the se_cond
column of the corresponding row of

2 the Pay-Rates table, which in this

4 |First Name Last Name |Pay Scale |Hourly Rate case is $30.00...

5 |Michelle Calahan 2 $30.00

6 |Kira Convery 3

7 |Paddy Deegan 4

8 |Marty Doyle 3

9 |Connor Healy 2

10 Alana Keane 1

11 |Siobhan Kelliher 1

12 |Anthony O'Brien 3

13 Melissa Quinn 4

14

15
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UsiNnG CHOOSE

The CHOOSE function is designed to allow you the list of the item you want, that is, 1 being the first
to make a choice from a list of items. It takes the item in the list and so on. Range names are often
format of CHOOSE(lookup-value, list of items) used for the list items to make the function easier to
where the lookup-value indicates the position in read and comprehend.
_ 0 Rate 1 - (= £ | 235
Try This Yourself: B B | c | o
S o Before starting this exercise you % Hourly Rates
q’ .
o MUST open the file E831 —
O ™ Lookup Functions_1.xIsx... 3 | 235
4| 2 30.0
1 Click on the drop-arrow B of the 5 | 3 35.0
Name Box and click on Rate_1 6 | 4 38.5
7 5 42.5
The hourly payroll rates have 8 |
been placed on the Payroll o |
Tables worksheet and each rate -
has been given a separate
name...
D5 - (= 5 | =CHOOSE(CS5,Rate_1,Rate_2,Rate_3,Rate_4,Rate_5)
2 Click on C4 to see that the A [ & [ ¢ [ o [ E F [ & |
second rate has been named 1 Weekly Payroll
Rate_2 2|
3 Click on the Payroll worksheet 2 r—
tab, then click on D5 f First Name Last Name |Pay Scale |Hourly Rate Worked Gross Pay| Tax Rate
, 5 |Michelle Calahan 2 $30.00| 12.5 $375.00
We'll use CHOOSE to look up 6 |Kira Convery 3 $35.00) 9.0 $315.00
the pay rate... 7 |Paddy Deegan a 438.50 16.0 $616.00
8 |Marty Doyle 3 535.00 35.5 $1,242.50
4 Type =CHOOSE(C5,Rate_1, 3 |connor Healy 2 $30.00 5.0 $150.00
Rate_2,Rate_S,Rate_4,Rate_5) 10 |Alana Keane 1 $23.50 41.0 $963.50
11 [Siobhan Kelliher 1 £23.50 2.0 $47.00
5 Press E"terl 12 |Anthony O'Brien 3 $35.00 25.0 $875.00
13 |Melissa Quinn a $38.50 32.0 $1,232.00
114 | =5
6 Click on D5, then copy the 15| | Totals| $5,816.00]
formula down the list by double- 1o
clicking on the fill handle in the @
bottom right-hand corner of the _
cell Note: As you type the formula, you will see the range
names appear in a list below the formula. You can click on
The hourly rates and the a name in the list and press |Tab] to insert it, rather than
resulting calculated gross pay typing each one...
are now complete

For Your Reference... Handy to Know...

CHOOSE(index_num,valuel,value2,...) e When you set up a data area for the
CHOOSE function, the labels or values to the
left of the data play no particular role other
than to describe the values listed. This is in
contrast to other lookup functions which
search the first column of a data table for a
match.

This function selects a number, cell reference,
defined name, formula, function, or text from a list
of up to 254 different options. The index_num
indicates which of the values to select, based on
their position in the list.
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UsING VLOOKUP

The classic lookup function is VLOOKUP — the
vertical lookup. This function searches vertically
down a sorted data table looking for a match with
the lookup-value (or the next lowest value). It
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then looks across the table to the column you have
specified to find the value to return. This is ideal for
looking up numeric values within a range, such as
tax rates, or commission amounts.

B

| c F G

Try This Yourself: Lol i Lol
. . . . 1 23.5 Salary Range Tax Rate
g @ Cpntlnye using the previous fllg ) 200 .00 =
G T With this exercise, or open the file 3 35.0 $50000  10%
& E831 Lookup Functions_2.xIsx... a 28.5 $1,000.00  12%
5 42.5 $1,200.00 16%)|
1 Click on the drop arrow B for the $1,400.00  18%
$1,600.00 20%)|
Name Box and select Tax_Table e —
This is the data table for our $2,000.00  24%
VLOOKUP function... gﬁﬁ -
2 Click on the Payroll worksheet $2,600.00 _ 30%
tab to return to the payroll table
and click on G5
3 Type o cale |Hourly Rate Hot:(r:d Gross Pay| Tax Rate Tax| NetPay
=VLOOKUP(F5,Tax_Table,2) Wor
- $30.00 12.5 $375.00 0%
4 Press E"ter] $35.00 9.0 $315.00
$38.50 16.0 $616.00
$35.00 35.5 £1,242.50
0% appears because the Gross $30.00 501 $150.00
Pay is less than $500... 2233 = sgsjiﬁ
5 Copy the formula in G5 to the 223$ B Sf’iiiﬁ
range G6:G13 ) ; —
6 Enter the formula =F5*G5 in H5,
then copy it to H6:H13
H
7 Enter the formula =F5-H5 in 15, :ale |Hourly Rate w::::d Gross Pay| Tax Rate Tax Net Pay
then copy it to 16:113 $30.00 12.5 $375.00 0% 40.00 $375.00
. $35.00 9.0 $315.00 0% $0.00|  $315.00
8 Click on C10 $38.50 16.0 $616.00 10% $61.60|  $554.40
$35.00 35.5 $1,242.50 16% $198.30 $1,043.70
Tvoe 2 and press [enter $30.00 5.0 $150.00 0% $0.00|  $150.00
9 p P E $30.00 41.0]  $1,230.00 16%| $196.80| $1,033.20
$23.50 2.0 $47.00 0% $0.00 $47.00
The change in the Pay Scale $35.00 25.0 $875.00 10% $87.50)  $787.50
results in changes to the Hourly $38.50 32.0|  $1,232.00 16%| $197.12| $1,034.88
Rate, Gross Pay, Tax Rate, Tax
and Net Pay for Alana Keane | Totals| $6,082.50] | s7a1.82] $5,340.68]

For Your Reference...
VLOOKUP(lookup_value,table,col_index_num)

This function searches down the left-most column
of the table until it finds the lookup-value or the

row with the next lowest value. It then refers to the

column index number nominated in the function,
and returns the value found in the corresponding
row and column.

Handy to Know...

An alternative to the VLOOKUP function is
the horizontal or HLOOKUP function. This

looks for a value in the top row of a table or
array of values, and returns the value from

the same column in the row you specify.
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UsSING VLOOKUP FOR ExXACT MATCHES

Generally, the VLOOKUP function uses three may only want to return a value if you get an exact
arguments: the lookup-value, the table location match, and the optional fourth argument, match-
and the column number. This lookup will find a type, makes this possible. By adding FALSE to the
row based on a numeric range. However, you function, #NA is returned if a match isn’t found.
Try ThlS Yourself: Item |Description |Quantity Price | Deposit| Total Cost
TELOOOD1 | =VLOOKUP(B7,ltems_List,2,FALSE)
] q R TELOD0O3 1
Continue using the previous TEL0000S 5
file with this exercise, or open TEL00007 1

Same
File

the file E831 Lookup
Functions_3.xIsx...

Click on the drop arrow E| for
Name Box and click on

Iltems_List e

This lookup table includes
specific product codes that

(U

require an exact match... o ro——— ity e o

2 Click on the Invoice worksheet TELOO0OL |World Communicator 223 2| $as0] 1% 127
i TELOOOO3 1
tab, then click on C7 — !
We'll use the exact lookup to TELOOOO7 1

find the description...

3 Type =VLOOKUP
(B7,ltems_List,2,FALSE)

4 Click on E7, type
=VLOOKUP(B7,ltems_List,3, G
FALSE), then press [enter]

We only want to charge a

d it if B3 i sk ltem Description Quantity Price| Deposit| Total Cost
eposit1 IS not blank... TELOO0O1 |World Communicator 223 o s23as0] 12%| w7
5 Click on F7 type TELOODOZ |Master Communicator 10 Plus| 1|| $1,237.90 22% 5965.56|
- ' TELO00OS |Global Roamer 514 2| soazsn| %]  gavood|
=IF(ISBLANK($B$3),0, TELODOO7 |Global Roamer 516 1| se77.00] 12%| $595.76

VLOOKUP(B7,ltems_List,4, =
FALSE)), then press Enter| ;

6 Click on G7, type =(D7*E7)*(1-
F7), then press [enter]

Total ltems| $2,859.50
Total Deposit $514.49

7 Copy the formulas in columns
C, E, F and G down to Row 10

to complete the invoice as Total Invoice| _$3,373.99]

shown

For Your Reference... Handy to Know...

To use VLOOKUP for exact matching: e You can use the ISNA(value) function to trap
#NA results. For example, the structure

VLOOKUP(lookup_value,table,col,range_lkup) ~IF(ISNA(lookup), "Code not found”,ookup)

Use the value of FALSE for range_lkup when you will display a useful message when an exact
want to ensure exact matches only. #NA will be match is not possible, rather than #NA which
returned if an exact match isn’t found. does not explain the problem clearly.
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UsiINnG HLOOKUP

Another commonly used lookup function is value (or the next lowest value). It then looks down
HLOOKUP - the horizontal lookup. This the table to the row you have specified to find the
function searches horizontally across a sorted value to return. This can be used to search for text,
data table looking for a match with the lookup- numbers, or logical values.
D14 - (- I | =VLOOKUP(C14,Equipment_List,2,FALSE)
Try This Yourself: A B [ ¢ [ o | e [ *
1 Communications Equipment Hire Costs
Continue using the previous |2 ]
£ o file with this exercise, or open |3 1 2 3 ;
@ T 7 4 |No Description Corporate  Frequent Private Sta
@ “ the flle EEE LOOkuD s |1 WorIdF:iommunicator 223 2060.00 E251.00 $66.00 $30.00
FUﬂCtIOﬂS_4.X|SX... E 2 |Planet Tamer 34e $75.00 $63.75 $82.50 $37.50
7 | 3 |Master Communicator 10 Plus 120.00 102.00 132.00 60.00
1 Click on the Index worksheet ' 8 | 4 |Global Roamer 514 sSE»(].OO S351.00 sSE-E-.OO 230.00
tab then click on D14 and | 5 | 5 |Global Roamer 515 $75.00 $63.75 $82.50 $37.50
examine the formula 110 6 |Global Roamer 516 $85.00 $72.25 $93.50 $42.50
11| 7 |Global Roamer 517 $95.00 $80.75 $104.50 $47.50
This is an example of the 12|
VLOOKUP function. This [13] Description
scans down the list of Options 114 Equipment Item No 5||Global Roamer 515
looking for the corresponding 15 RateType 1
116 | Number of Days 10

Equipment number. When it
finds a match, it returns the

17
description. a

You can use HLOOKUP in a
similar way...

11| Communications Equipment Hire Costs
2 Click on cell D15 and type |2 |
=HLOOKUP(C15,Rate_Type, 3 1 2 3 4
2,TRUE) | 4 |No Description Corporate,  Frequent Private Staff
| 5 | 1 |World Communicator 223 $60.00 $51.00 $66.00 $30.00
3 Press Enterl | 6 | 2 |Planet Tamer 34e $75.00 $63.75 $82.50 $37.50
| 7 | 3 |Master Communicator 10 Plus $120.00 $102.00 $132.00 $60.00
| 8 | 4 |Global Roamer 514 $60.00 $51.00 $66.00 $30.00
The name of the Rate Type | 9 | 5 |Global Roamer 515 $75.00 $63.75 $82.50 $37.50
will be returned and 1 10| 6 |Global Roamer 516 $85.00 $72.25 $93.50 $42.50
, | 11| 7 |Global Roamer 517 $95.00 $80.75 $104.50 $47.50
displayed... 12|
4 EXperiment with different % Equipment Item No 5 gr;;:lpr:::::‘newls
values in cells C14 and C15 15 RateType 2l Cormporate
You'll find that the formulas % Number of Days = !

return the corresponding

descriptions e

For Your Reference... Handy to Know...

HLOOKUP(lookup_value,table,row_index_num) e If the lookup_value is smaller than the
smallest value in the first row of table,

This function searches across the top-most column
P HLOOKUP will return the #N/A error value.

of the table until it finds the lookup_value or the

row with the next lowest value. It then refers to the e Range_lookup is an optional argument. If
row index number nominated in the function, and TRUE or omitted, it will find the closest
returns the value found in the same column and match in the top row. FALSE forces an exact
corresponding row. match.
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USING INDEX

The INDEX function is used to look up values
according to specific row and column locations.
The function requires the location of the lookup
table, and the row and column to look in. This is

Microsoft Excel 2010 - Level 3

especially useful for two-dimensional tables where
you want the lookup values to be visible. For
example, you may want alternative prices to be
visible with your price calculator.

Try This Yourself: e

Continue using the previous
file with this exercise, or open
the file E831 Lookup
Functions_5.xIsx...

Same
File

1 Click on the drop arrow B for
the Name Box and click on
Rate List

This will take you to the lookup
table which shows the various
hire rates for communications
equipment...

2 Click on C18 and type
=INDEX(Rate_List,C14,C15) | @

3 Press Enter|

This will vary depending upon
which figures appear in C14
and C15...

4 Click on C19, type =C16*C18,
then press Enter|

The function has looked up the
figure for the equipment type
for the rate, and has returned
the value. The total multiplies
the number of days hire by the
hire rate to give the Total Hire

cost... 6

5 Click on C14, type 1, then
press Enterl

The value returned is that for
equipment type 1 with the
given rate type

Description Corporate  Frequent Private Staff
World Communicator 223 $60.00 $51.00 $66.00 $30.00
Planet Tamer 34e $75.00 $63.75 $82.50 537.50
Master Communicator 10 Plus 5120.00 $102.00 $132.00 560.00
Global Roamer 514 $60.00 $51.00 $66.00 530.00
Global Roamer 515 $75.00 $63.75 $82.50 $37.50
Global Roamer 516 $85.00 §72.25 $93.50 542.50
Global Roamer 517 $95.00 $80.75 $104.50 547.50
Description
Equipment ltem No 2|Planet Tamer 34e
Rate Type 4|5taff
Number of Days 10
=INDEX(Rate_List,C14,C15)
Total Hire
Description Corporate  Frequent Private Staff
World Communicator 223 $60.00 $51.00 $66.00 530.00
Planet Tamer 34e $75.00 $63.75 $82.50 $37.50
Master Communicator 10 Plus. 5120.00 $102.00 $132.00 $60.00
Global Roamer 514 $60.00 $51.00 $66.00 530.00
Global Roamer 515 575.00 $63.75 582.50 $37.50
Global Roamer 516 $85.00 $72.25 $93.50 $42.50
Global Roamer 517 $95.00 $80.75 5104.50 547.50
Description
Equipment Iltem No 2|Planet Tamer 34e
Rate Type 4|5taff
Number of Days 10
Hire Per Day 537.50
Total Hire 5375.00
Description
Equipment Iltem No | 1|World Communicator 223
Rate Type | 4|staff
Number of Days 10
Hire Per Day 530.00
Total Hire $300.00

For Your Reference...
INDEX(array,row,column)

This function goes to the table at the array or range

Handy to Know...

e The INDEX function can also be used for
multiple tables, where it takes the form:

specified and returns the value found in the specific INDEX(reference,row,column,area)

row and column of the table.

e Here reference refers to one or more
ranges, and area refers to which of these
ranges to look in for the value.

© Watsonia Publishing
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Using MATCH

The MATCH function looks for an item in a list
and returns the position of that item. MATCH is
used instead of the other lookup functions when
the position of the item rather than the item itself
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is needed. For example, you can search for a
particular category name in an alphabetical list and
return its location in the list, such as 3 for the 3"
position or 4 for the 4" position.

MIN

~(* X v f| :|NDEx[Rate_List,c14,E)

Try This Yourself:

B IMDEX(array, row_nurm, [column_num])

Continue using the previous

. | INDEX(reference, row_num, [column_num], [area_num]}
Commumcatlbrrs—ﬁql:rrpmm HITE CUSIS

file with this exercise, or open
the file E831 Lookup
Functions_6.xIsx...

A
1
2

Same
File

. MIN ~(® % & fe| =INDEX(Rate_List,C14,MATCH(C15,C4:F4
1 On the Index worksheet, click | (Rate _tis { )
) A B INDEX(array, row_num, [column_num]}
on C18 and examine the . | INDEX(reference, row_num, [column_num], [area_num]}
formula 1] Communlcatlbnsrqmpmm HITe CUSTS
2
At the moment, the formula 3| 1 2 3 4
uses the Rate Type in C15 1o || & ve petiton________["commte_Tement_rote st
. . or| ommunicator . " . .
determine which column to 6 | 2 |PlanetTamer 34e $75.00  $63.75  $82.50  $37.50
look in. Using MATCH you can | |7 3 |uaster communicator 10 Plus $120.00  $102.00  $132.00  $60.00
allow the user to type the rate 8 | 4 |Global Roamer 514 $60.00  $51.00  $66.00  $30.00
name rather than a number... 9 | 5 |Global Roamer 515 $75.00 $63.75 $82.50 $37.50
. 10| 6 |Global Roamer 516 $85.00 $72.25 $93.50 $42.50
2 Click on cell C15 and type 11| 7 |Global Roamer 517 $95.00  $80.75  $104.50  $47.50
Staff, then press Tab| and 12
delete the contents of D15 o
which will display an error
3 Click on C18, then double-click 7 -
on C15 in the formula to select €1 - \ | ci6c1s
A B [ ¢ 1T o | € | ¢

it — we’ll replace it with the
MATCH function

Communications Equipment Hire Costs

4 Type MATCH(C15,C4:F4) 1 2 3 a
No Description Corporate  Frequent Private Staff

1 |World Communicator 223 $60.00 $51.00 $66.00 $30.00

5 Press Enterl 2 |Planet Tamer 34e 475.00 463.75 482,50 437.50
3 |Master Communicator 10 Plus $120.00 $102.00 $132.00 $60.00

4 |Global Roamer 514 $60.00 $51.00 $66.00 $30.00

The formula looks up the text 5 |Global Roamer 515 $75.00 $63.75 $82.50 $37.50

and returns its position, which 6 |Global Roamer 516 $85.00 $72.25 $93.50 $42.50

7 |Global Roamer 517 $95.00 $80.75  $104.50 $47.50

is 4 in this case. This is, in
turn, used by the INDEX

Description
function to locate the correct Equipment Item No 1{World Communicator 223
hire rate for the given rate type Rate Type staff
Number of Days 10
Hire Per Day $30.00
Total Hire $300.00

8] i[5 6] || |8 ]e o [~ [a]o]a]w ]~

For Your Reference...
MATCH(lookup_value,table,match_type)

This function searches through the table until it
finds the lookup_value or the row with the next
lowest value. It then returns the position of the
value in the array. Match_type can be 1 (find value
less than or equal to lookup_value), 0 (exact
match) or -1 (value greater than or equal to).

Handy to Know...

e When MATCH searches for a text value, it
expects to find the list in alphabetical order. If
it doesn’t find an exact match in the
alphabetical search, it will return the position
of the word that would have appeared
alphabetically before it in the list. This can be
varied by changing match-type.
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UNDERSTANDING REFERENCE FUNCTIONS

Reference functions are functions that work column of a cell. Mostly, they are used for quite
with cell, row, column and range references. advanced formulas and so it is important that you
They are used to locate cells or ranges, or to have an understanding of how they work and what
identify independently the row of a cell or the the term cell reference really means.

Cell References

You are probably comfortable referring to a cell by its cell reference which is a combination of row
and column reference, for example, B1. The B refers to column B and the 1 refers to row 1. Behind
the scene, Excel converts the column reference to the numerical equivalent, so, for example, the
contents of cell B1 would be found in column 2, row 1. Some people even like to use the format
R1C2, where this reference reads as row 1 column 2.

Reference Functions

Reference functions work with the parts of cell references, such as the row reference, or with
complete cell references so that they can locate data or return information about or from cells.
Here is a simple example of some reference functions and an explanation in the table below.

ROW

COLUMN

ADDRESS

INDIRECT

OFFSET

ROWS
COLUMNS
AREAS

TRANSPOSE

A B C D E F

1

2 Function Formula Example Result
3 ROW =ROW() 3
- COLUMMN  =COLUMMN() 5
5 ADDRESS =ADDRESS(E3,E4) SES3
6 INDIRECT =INDIRECT(ES) 3
7 OFFSET  =OFFSET(ES5,-1,0) 5
8

9

Returns the row number of a reference. In the example above, ROW() returns the
current row number which is 3.

Returns the column number of a reference. In the example above, COLUMN()
returns the current column number which is 5.

Returns a reference as text to a single cell in a worksheet. In the example above,
ADDRESS uses the row number in E3 (3) and the column number in E4 (5) to
construct the cell address $E$3.

Returns a reference indicated by a text value. This is often used in conjunction
with ADDRESS to return the value from a specific cell reference created by
ADDRESS. In the example above, INDIRECT refers to the text address created by
ADDRESS in E5, then looks in the cell $E$3 and returns the contents which is 3.

Returns a reference offset from a given reference. In the example above, OFFSET
looks at cell E5, then goes to the cell one above (-1) and in the same column (0)
and returns the contents which is 5.

Returns the number of rows in a reference.
Returns the number of columns in a reference.

Returns the number of non-contiguous areas in a range. Used for sophisticated
programming.

Returns a vertical array of cells as a horizontal array or vice versa. Used for
sophisticated programming.
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UsiING ROW AND ROWS

The ROW function returns the row number of a
reference. The ROWS function, on the other
hand, returns the number of rows in a reference.
You can use ROW to create row numbering, or in

Microsoft Excel 2010 - Level 3

conjunction with other functions, such as
ADDRESS, to construct cell addresses from
information located in other parts of a spreadsheet.

a A | 8 = D E F
Try This Yourself: L 1|
2
S o Before starting this exercise %
& you MUST open the file E831 Y
O ™ Lookup Functions_7.xIsx...
A B C D E F
1 On the Addresses worksheet, e 1] 1
click on A1, type =ROW() and 2 | 2
press Enterl EN 3|
4 4
2 Click back on A1 then drag | 5] 5
from the fill handle down to A9 | 6 | i
7 7
This copies the formula down 8 | sl
and gives you row numbering. 9 9
What if you insert a row? 10 =5
11
3 Click on the row header for
row 5, then click on Insert , e A B c D E F
in the Cells group, on the 1 1
Home tab 2 2
| 3 | 3
The numbers automatically a a
adjust...
| 6 | 6
4 Copy the formula in A4 down | 7 | 7
to A5 to complete the 8 8
numbering | 3 | 2
|10 | 10
5 Click on A12 and type 1
=ROWS(A1:A10), then press
Ent A B C D E F
[Ereer] Q. .
This counts the number of | 2 | 2
rows in the range that you've | 3| 3
specified, whether or not they 14| 4
have any contents = .
7] 7
| & | 8
i 9
ﬂ 10
|11 |
12 10
13 |
14
For Your Reference... Handy to Know...
ROW(reference) e The ROW and COLUMN functions are often
This function returns the row number of the used together to create a complete cell
reference. The reference is optional. reference.
ROWS(reference)
This function returns the number of rows in the
reference.
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UsiNng COLUMN AND COLUMNS

The COLUMN function returns the column column numbering or used in conjunction with other
number of a reference. The COLUMNS function, functions, such as ADDRESS and INDIRECT, to
on the other hand, returns the number of columns enable access to specific cells in a worksheet.

in a reference. COLUMN can be used to create

A | 8B | c D E F
Try This Yourself: a 2

Continue using the previous
file with this exercise, or open
the file E831 Lookup
Functions_8.xIsx...

& fw|r [
LR
D

Same
File

Click on B1 and type
=COLUMN(), then press [enter]

Click on B1, then drag the fill
handle across to G1 to copy
the formula

o =

Like rows, this returns the
column number of the cell in
which it resides...

3 Click on B12 and type
=COLUMNS(A1:G1), then
press Enterl

W00~ s M

=
[=]

© [ ose oo

Excel counts 7 columns in this
range

=
1
o]
o
m
hul
(]

=l N R = R R T I I )

@ :=lslsrisleleslofalalels )
I:I

For Your Reference... Handy to Know...

COLUMN(reference) e COLUMN() returns the column number
rather than the letter that we would usually
use to refer to a column. Excel is able to
interpret this number via other formulas to
COLUMNS(reference) work out which column to look in.

This function returns the number of columns in the
reference.

This function returns the column number of the
reference. The reference is optional.
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UsING ADDRESS

The ADDRESS function creates a text version of ROW and COLUMN retrieve the two parts of the
a cell address from a given row number and a cell reference separately. ADDRESS combines a
given column number. It's often used in row reference and a column reference to create a
conjunction with ROW and COLUMN, where cell reference.
0 B2 - (= f< | =ADDRESS($A2,8$1,4)
Try This Yourself: A [ e | ¢ | o | e | F | a
|1 1 2 3 4 5 6 7
Continue using the previous LZ] | PR
2 o file with this exercise, or open % i
G the file E831 Lookup B 5
Functions_9.xIsx... |6 6
7 7
1 On the Addresses worksheet, s 8
click on B2 and type 9 9
=ADDRESS($A2,B$1,4) = 10
then press [enter] and click back e — ?
on B2 13|
This formula creates the cell
reference from the row number B2 - (= # | =ADDRESS(3A2,851,4)
in A2 and the column number 9 A B | ¢ | p | E | F | &
in B1. The partial absolute 1| 1 2 3 4 5 6 7
addresses are used in the 2] 2|2 = D2 E2 F2 G2
formula to allow it to be copied L] 3B & D3 = &) G
to the rest of the table... = € o - o o
2 Using the fill handle, drag the 6 6|ea ce D6 E6 F6 a6
7 7|7 (& D7 E7 F7 G7
formula down to row 10 and o ales s D8 e 2 s
across to column G | olga = o = = =
This calculates the cell n  —
address of each cell from the el 10 ;
row and column addresses in 13|
column A and row 1...
3 Click elsewhere in the e M22 - |
spreadsheet to see the result A B | ¢ | b E F G
| 1| 1 2 3 4 5 6 7
| 2 | 2 B2 c2 D2 E2 F2 G2
| 3 | 3 B3 Cc3 D3 E3 F3 G3
| 4 | 4 B4 ca D4 E4 F4 G4
| 3 | 5 B5 Cc5 D5 E5S F5 G5
| 6 | 6 Bo Cco D6 EG F& G6
| 7| 7 BY c7 D7 E7 F7 G7
| 8 | 8 B8 C8 D& 223 F& G8
| 9 | 9 B9 c9 D3 E9 F9 G9
| 10 | 10 B1O C10 D10 E10 F10 G10
| 11| m
| 12| 10 7
13
For Your Reference... Handy to Know...
ADDRESS(row_num, col_num) o ADDRESS has three optional parameters

which are abs_num, rl and sheet_text
respectively. If r1 is FALSE, it gives a R1C1
style reference. Otherwise, it is Al.
Sheet_text is the text to be used as the
worksheet name. It appears before the cell
reference in the cell.

This function creates a text version of a cell
reference from the row_num and col_num. By
default it creates an absolute cell reference, but this
can be altered by using the optional parameter
abs_num where 1=absolute, 2=absolute row, 3=
absolute column and 4=relative.
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USING INDIRECT

The INDIRECT function returns the reference returned, the contents of the referenced cell are
specified by a text string. Often the text string is displayed. This means that INDIRECT is often used
provided by the ADDRESS function or the ROW to retrieve the contents of a cell located by another
and COLUMN functions. When the reference is function, such as the MAX or MIN.

e fe | =ADDRESS{MATCH(Top_Price,Sales_Figures,0)+ROW(B2),COLUMN(B2))
Try This Yourself: B | c | o [ e [ F [ & [
_ _ - r Sale Auction Statistics
Continue using the previous file Auction Results Address
£ o with this exercise, or open the file $543,000 Maximum | $1,700,500[$8511
ST E831 Lookup $485,000 Minimum  $320,000
Functions_10.xIsx 9535,000 Median | $724,604
- $320,000
]  Clickon the INDIRECT 270,050
worksheet tab and click on E3
o . v ﬁr| :|ND|RECT(}L\DDRESS(MATCH{Top_Price,Sales_Figures,o}+Row{Bz},COLUMN{B
Thﬁ mclrl:des pr_operty prices as e BNDRECTef text o) b | E | = 6 | n
well as the maximum, minimum . .
and median house prices. The or S.ale Auction Statistics
list of sales prices is named Auction Results Address
ies p $543,000 Maximum [ $1,700,500| <INDIRECT(AD
Sales_Figures... $485,000 Minimum  $320,000
q 35,000 Medi 724,664
2 Click on F3 and type 2220,000 an_| 3
=ADDRESS(MATCH( $750,050
Top_Price,Sales_Figures,0) +
ROW(B2),COLUMN(B2)) then
e @ and click back on F3 o | =INDIRECT{ADDRESS(MATCH(Top_Price,Sales_Figures,0)+ROW(B2),COLUMN(B2)-1))
This tells you that the top price is BUNDRECTUeftext D [ e [ F [ 6 | H N\
in $B$11. We need the property’s ale Auction Statistics
address which is in the cell one on Results Address
to the left... $543,000 Maximum | $1,700,500|LUMN({B2)-1)) |
$485,000 Minimum  $320,000
3 Click in front of ADDRESS in the $835,000 Median  $724,664
formula and type INDIRECT( giigg
Press [n¢] to move to the end of

N

the formula, then edit as shown You need to type -1) in front

of the last (closing) bracket
5 Press Enter|, then in F4 type ( 9
=INDIRECT(ADDRESS(MATCH(

Min_Price,Sales_Figures,0) + e £ |
ROW(B2),COLUMN(B2)-1)) and [ B [ ¢ [ o | E ] F | @ H
press [enter] or Sale Auction Statistics
Now the address of the minimum Auction Results _ Address
. . .. $543,000 Maximum $1,700,500 15 Long Valley Way
price house is also visible $485,000 Minimum  $320,000 54 Hedgerow Drive
$835,000 Median S?Zd,ﬁﬁdl _I
$320,000
$750,050
For Your Reference... Handy to Know...
INDIRECT(ref_text) e By default, INDIRECT expects an Al format

cell reference. To use a R1C1 style
reference, use the optional parameter al.
For example, INDIRECT(“B3”,TRUE) and
INDIRECT(“R3C2”, FALSE) will both return
the contents of B3.

Retrieves the contents of the cell with the address
ref_text.
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UsSING OFFSET

The OFFSET function is used to retrieve a cell or know where the data will be positioned in relation to
range that is a specified number of rows and/or other figures with a known location. OFFSET can
columns from a given cell or range of cells. It is return a single cell or a range of cells.

great for locating information in a list when you

A | B8 | ¢ | b E | F | @

Daily Readings

Try This Yourself:

. . . Time of First Occurence
Continue using the previous

o X . X X Time Reading Maximum 50 1
£ o file Wlth this exercise, or open 12:00:00 PM|_ 22.00 Minimuem 1
& = the file E831 Lookup 12:15:00PM  22.00 Average 27.15

Functions_11.xlIsx... 12:30:00PM 27.00
12:45:00 PM 26.00

1:00:00 PM 45.00

Click on the OFFSET
worksheet tab and click on F3

Type =OFFSET(INDIRECT(

N (U
@ R

0,-1)

then press [enter] Enter]

ADDRESS(MATCH(
Max_Read,Readings,0)+
ROW(B3),COLUMN(B3))) A_| 8 | c | o £ £ &
,0,-1) 1 Daily Readings
then press @ Z Time of First Occurence
3 Time Reading Maximum 50 2:45:00 PM

3 In F4 type | 4 |12:0000PM 4.0 Minimum 1 |
:OFFSET(INDIRECT( | 5 |12:15:00 PM 22.00 Average 27.15
ADDRESS(MATCH( | 6 |12:30:00PM 2700
Min_Read,Readings,0)+ | 7 |12:45:00PM  26.00
ROW(B3),COLUMN(B3))) | 8 | 1:00:00PM  45.00

12:30:00 PM 27.00
12:45:00 PM 26.00
1:00:00 PM 45.00

A [ 8 | ¢ | b E F G

1 Daily Readings
Z Time of First Occurence
| 3 | Time Reading Maximum 50 2:45:00 PM
| 4 | 12:00:00 PM 44.00 Minimum 1 4:30:00 AM
| 5 |12:15:00 PM 22,00 Average 27.15
| 6 |
| 7
| 8 |

For Your Reference... Handy to Know...

OFFSET(reference, rows, cols) e The additional optional parameters height
and width determine how many cells are
returned by the OFFSET function. For
example, OFFSET(B3,2,1,2,2) will retrieve
the range C5:D6. In this case, it is often used
with SUM to calculate the total of these cells.

This function goes to the cell reference, then
moves down the number of rows and across the
number of cols specified, then retrieves the data in
the cell or range it locates.
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