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Instructional Design

This Self-Study course is designed to lead you through a learning process using instructional
methods that will help you achieve the stated learning objectives. You will be provided with
course objectives and presented with comprehensive information and facts demonstrated in
exhibits and/or case studies. Review questions will allow you to check your understanding of the
material, and a qualified assessment will test your mastery of the course.

Please familiarize yourself with the following instructional features to ensure your success in
achieving the learning objectives.

Course CPE Information

The preceding section, “Course CPE Information,” details important information regarding CPE.
If you skipped over that section, please go back and review the information now to ensure you
are prepared to complete this course successfully.

Table of Contents
The table of contents allows you to quickly navigate to specific sections of the course.

Learning Objectives and Content

Learning objectives clearly define the knowledge, skills, or abilities you will gain by completing
the course. Throughout the course content, you will find various instructional methods to help
you achieve the learning objectives, such as examples, case studies, charts, diagrams, and
explanations. Please pay special attention to these instructional methods, as they will help you
achieve the stated learning objectives.

Review Questions

The review questions accompanying this course are designed to assist you in achieving the
course learning objectives. The review section is not graded; do not submit it in place of your
qualified assessment. While completing the review questions, it may be helpful to study any
unfamiliar terms in the glossary in addition to course content. After completing the review
questions, proceed to the review question answers and rationales.

Review Question Answers and Rationales

Review question answer choices are accompanied by unique, logical reasoning (rationales) as to
why an answer is correct or incorrect. Evaluative feedback to incorrect responses and
reinforcement feedback to correct responses are both provided.

Glossary
The glossary defines key terms. Please review the definition of any words you are not familiar
with.

Index

The index allows you to quickly locate key terms or concepts as you progress through the
instructional material.
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Qualified Assessment

Qualified assessments measure (1) the extent to which the learning objectives have been met and
(2) that you have gained the knowledge, skills, or abilities clearly defined by the learning
objectives for each section of the course. Unless otherwise noted, you are required to earn a
minimum score of 70% to pass a course. If you do not pass on your first attempt, please review
the learning objectives, instructional materials, and review questions and answers before
attempting to retake the qualified assessment to ensure all learning objectives have been
successfully completed.

Answer Sheet
Feel free to fill the Answer Sheet out as you go over the course. To enter your answers online,
follow these steps:
1. Go to www.westerncpe.com.
Log in with your username and password.
At the top right side of your screen, hover over “My Account” and click “My CPE.”
Click on the big orange button that says “View All Courses.”
Click on the appropriate course title.
Click on the blue wording that says “Qualified Assessment.”
Click on “Attempt assessment now.”

Nownkwbd

Evaluation
Upon successful completion of your online assessment, we ask that you complete an online
course evaluation. Your feedback is a vital component in our future course development.

Western CPE Self-Study
243 Pegasus Drive
Bozeman, MT 59718

Phone: (800) 822-4194
Fax: (206) 774-1285
Email: wcpe@westerncpe.com
Website: www.westerncpe.com

Notice: This publication is designed to provide accurate information in regard to the subject matter covered. It is
sold with the understanding that neither the author, the publisher, nor any other individual involved in its distribution
is engaged in rendering legal, accounting, or other professional advice and assumes no liability in connection with
its use. Because regulations, laws, and other professional guidance are constantly changing, a professional should be
consulted should you require legal or other expert advice. Information is current at the time of printing.
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Become an Expert on Excel Lookup Functions

Learning Objectives
After completing this section of the course, you will be able to:

e Recognize the syntax, location, characteristics, and use of the functions LOOKUP,

VLOOKUP, CHOOSE, and HLOOKUP in Excel

e Recognize the usage and location of the data validation feature

e Recognize the characteristics, treatment, and creation of range names in Excel
Recognize the syntax and usage of wildcards and other functions such as COLUMN,
ROW, IFERROR, ISERROR in a VLOOKUP function
Recognize the syntax and characteristics of an INDEX MATCH function
Recognize the syntax and use of OFFSET to create dynamically updated data
Use the INDIRECT function to retrieve information
Recognize the syntax and application of other Lookup and Reference functions such as
COUNT and HYPERLINK

Overview of LOOKUP Functions
The various Lookup functions are invaluable. Because I use them so often, they are my favorite
set of functions.

The basic premise of a lookup function is simple. Use a lookup function if you have data in
different sheets or files, that you need to refer to. For example, suppose you have an order entry
form similar to the screenshot below, but you also need to know the name of the actual product.
You have two options: you can memorize all the Product IDs and all their associated Product
Names, or you can create a lookup table, and have Excel match and then retrieve the Product
Name associated with the Product ID. I think we both know which method is most efficient.
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A B C D E F
1 Order Entry Information
2 Salesperson State Customer Requested Ship Product ID Product Name
3 Brown RI E Williams Gardeab 4f20/2013 BG—CF-;! ,
4 Daniels OH Buckeye Gardens 10/25/2013 BH-SW-67 {
5 Daniels IN Pence Landscaping 3/10/2013 Bglf*F '
& Adams WA Walden Nursery 4;’2}’2014/C/E -DB-BH

The lookup functions do exactly what you wgﬁld do but quicker and with less
stress. Below is a Lookup table {:Dntalnlng ‘the information I am looking for.

Since there is not a lot of data here ygud can easily tell that j.l'*ir‘llllams Gardens
(in the screen shot above) bought Product ID BG-CF-23 /whmh is @ Bing Cherry
Tree. How did you figure it out? )ﬁfmu probably looked at the contents of Cell
E3 and then looked at the screehshot below to find a match. You found the
matching column called Prod,uf:t ID and then looked across to find Product
Name and at the mfergecr;on point was the mformatmn you needed - Bing
Cherry Tree /

I |

— - H - i = h - -

f] K L™l M N [O P Q
1 /(‘H Look Up Table l
2 |product ID Cat:;o(y product Line |Type Product Nanfe size Price
3 | |BA-PF-45 |[Tre Fruit Pear Bartlett Pear 4-5Ft 5 16.95
4  |BA-PF-67 jfée Fruit Pear ™._ |Bartlett Pear 6-7 Ft S5 39.95
5 |BA-PF-89./|Tree Fruit Pear “lBartlett Pear 8-9Ft S 64.95
6 | |BG-CF-83 |[Tree Fruit Cherry BingEherry 4-5Ft S 17.95
7  |BHSV-45 |Tree Ornamental |Birch Silver Birch 4-5Ft S 2495 |

Excel matches and retrieves the information in the same way, although it offers several different
lookup functions depending upon how your data is set up.

LOOKUP Function

VLOOKUP seems to be the most commonly used Lookup function, but first let’s examine the
LOOKUP function, as it will help you understand VLOOKUP and other lookup functions.
LOOKUP is the original Lookup function. It is also the simplest. However, many people have
stopped using it because it is so simple. Since many of the other Excel Lookup functions are
based on it, we are going to take a look at it before discussing the more popular Lookup

functions.

The Excel LOOKUP function has two forms: the Vector Form and the Array Form. First, we
are going to review the Vector Form, which allows us to lookup a single value from a column.
Next, we will review the Array Form. The LOOKUP function is very straightforward, although

you would never know it from its syntax.

=LOOKUP(Lookup Value), lookup_vector, result_vector)


http://spreadsheets.about.com/od/f/g/function_def.htm
http://spreadsheets.about.com/od/tipsandfaqs/ss/2012-12-24-excel-lookup-function-tutorial.htm
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In English, this syntax translates as:
=LOOKUP(value you are looking up, column that contains the value you are looking up, the column that contains
the answer).

A B C D
1
2
Commission

3 Employee Salary Rate Bonus

4 Adams 5 300,000 20% 5 15,000
&g Hamilton 5 455000 25% 5 25,000
6 Madison 5 147,000 15% 5 10,000
7 Paine 5 73,000 10% 5 3,000
8 Pitcher 5 23,000 0% 5 5,000
9 Shays 5 18,000 0% 5 5,000

In the screenshot above, we have an Employee Payroll listing, and I want to find Hamilton’s
salary. So, we need to look up Hamilton, which is in Column A; that takes care of the first 2

parts of the syntax — the lookup value is AS or “Hamilton” and the lookup vector is in Column
A.

Quotations have been placed around Hamilton to tell Excel that Hamilton is text.

We are looking up Hamilton’s salary, so the Result Vector, or answer I am looking for, is the
range in Column B — Salary. The equation is: =LOOKUP("Hamilton",A4:A9,B4:B9) or
=LOOKUP(A5,A4:A9,B4:BY).

This looks simplistic because there are only 6 rows of information, but you would find it
convenient if you had a hundred or a thousand employees, and were sorting and scrolling to find
a specific employee.

LET’S TRY IT!
Let’s go through the steps to find Hamilton’s salary.
1. Open the Excel file named LOOKUP.xIsx.
2. Click on Lookup Example Sheet if necessary.
3. Click in cell F1. This is where we want the answer to appear.
4
5

Click on the Lo button on the formula bar.
Select Lookup & Reference from the Select a Category: drop box.
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[ IS

Insert Function

Search for a function:
Type a brief description of what you want to do and then di Go

Go
Or select a category: | Lookup & Reference E

Select a function:

HLOQKLIP

HYPERLIMK

IMDEX

IMDIRECT

MATCH

OFFSET

LOOKUPY{...)

Looks up a value either from a one-row or one-column range or from an array.
Provided for badoward compatibility.

[

1

Help on this function [ oK ] [ Cancel

6. Scroll down (functions are in alphabetical order) and select LOOKUP.
7. Click OK.
Select Arguments

? >

LOOKUP
This function has multiple argument lists, Please select one of them.

Arguments:

lookup value lookup vedor result vector

lookup_value,array

Help on this fundion Cancel

8. The default, which is the vector form should be selected. Click OK.
9. Enter the information as shown in the screenshot below:
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Function Argurments 7 X
LOOKUP

Lookup value |AS F&=| = "Hamilton'

Lookup_vector | Ad:45 F&= = ["Adams™"Hamilton™:"Madison™: Pai...

Result_vector | B4:BY| F&z| = [300000:435000: 147000;73000:23000...
= 485000

Looks up a value either from a one-row or one-column range or from an array, Provided for backward
compatibility.

Result_wector is a range that contains only one row or column, the same size as
Lookup_vector.

Formula result = % 43...

Help on this fundion Cancel

e The Lookup value is AS which is where the Employee name Hamilton is located.
e The Lookup vector of A4:A9 is the range of Employee names.
e The Result vector to find the correct salary is B4:B9.

10. Click OK.

»If you typed the name Hamilton in the Lookup value, instead of AS, make sure Hamilton is
enclosed in quotation marks. In Excel, text must be enclosed in quotation marks.

If you have any questions or problems, please consult the the next sheet in the file named
Lookup Example answer.

I don’t want to type the employee name each time I search for a salary. If I had replaced
“Hamilton” with AS in the equation, I might as well have done it manually, as I would have to
search for Hamilton to find him, and at that point I could just look across and see his salary.
Consequently, it would be more efficient if I combined this function with the Data Validation
feature. Combining them would allow the employee name to be selected from a list, so you
would not have to type it in every time. Let’s incorporate a Data Validation into this example.

10
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Data Validation
—
—®

Data
Validation =

There are a variety of options within data validation, but we are going to focus on drop-down
lists. To create a data validation list, go to the Data tab, select the Data Validation icon and
then select List. Within the range, you select the data you want to display.

LET’S TRY IT!
Let’s incorporate a Data Validation drop down list of employee names, and create a Lookup
function to find an employee’s bonus.

1. Click on the sheet called Lookup Validation.

2. Click on cell G1.

3. Click on the Data Tab.

4. Click on the Data Validation icon from the Data Tools group.

A dialog box will display.

Data Validation

Settings  Input Message  Error Alert

Validation criteria

Allow: Motice that Excel

makes the source

lgnore bla

| In-cell dro
Data: 2
an absolute cell

between
reference

Source:
=5A54: 5850

Apply these changes to all other cells with the same settings

Clear All Cancel

5. Select List from Allow:
6. Select the range or type $A$4:$A89 as the Source.

7. Click OK.
You should see that cell G1 now has a little drop down beside it, and if you click on the drop-
Adams
Hamilton
Paine
Fitcher
down arrow, all the employee names in Column A will display. [Shays

11
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Okay — now let’s do the Lookup function, but we will reference cell G1 as the lookup value
instead of A5.

8. Click in Cell G2. This is where we want the answer to display.

9. Click on the Lo button on the formula bar.

10. Select Lookup & Reference from the Category drop box.
11. Select LOOKUP.

12. Select the default syntax which is the vector form.

Select Arguments 7 >

LOCKUP
This function has muliple argument lists, Please select one of them.

Arguments:

lookup value lookup vector result vector

lookup_value,array

Help on this fundion Cancel

13. Click OK.
14. Enter the information shown in the screenshot below:

Function Arguments ? x
LOCKUP
Lookup_value | G1 el = 0
Lookup_vector | A4 &z = {00:"Employee™:"Adams”: Hamilton™:"
Result_vector | D:0| FRz| = {0:0:"Bonus™15000:25000; 10000; 3000

Looks up a value either from a one-row or one-column range or from an array. Provided for backward
compatibility.

Result_vector is a range that contains only one row or column, the same size as
Lookup_vector,

Formula result =

Help on this function Cancel

e The Lookup value is G1.
e The Lookup vector is A:A — the employee column.
e the Result vector is D:D — the bonus column.

I selected the entire column, as [ am assuming we have a lot of employees. However, instead
you could have selected a specific range such as A4:A9,B4:B9.

Sometimes, selecting an entire column is unnecessary, and it uses more computer resources.
If you have many large and complex worksheets, then selecting an entire column would not
be recommended.

If you don’t have an answer or if you see #N/A— don’t panic.

12
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F G

=

15. Click on the drop-down arrow at cell G1, select an employee name, and you should see
the corresponding bonus.

Employee Mame
Bonus &

A B . C . D | E | F G
1] Employee Name
2 Bonus
4 [Adams  $ 300,000 20% $ 15,000 -
5 Hamilton $ 485,000 25% % 25,000 f,f"'
6 Madison $ 147,000 15% $ 10,000 g
7 Paine % 73,000 10% % 3,000 ,,-f”’
§ Pitcher § 23,000 0% S 5,000 g
9 |Shays $ 18,000 0% $ 5,000

16. Select another employee from the drop-down list and the bonus changes based upon
whatever new name is displayed in cell G1.

»Warning: If the employee data is not sorted in alphabetical (A-Z) order, you may not get the
correct answer. It is always a good idea to check the answer for the second or third lookup value,
to confirm your calculation and sorting are correct.

In the screenshot below, I re-sorted employee names Z to A, and now Molly Pitcher is one happy
lady as she is receiving Adams’ bonus!

A E c D E F G

1 Employee Mame
2 Bonus

3
4 |Shays 5 18,000 0% 5 5,000 f_,x"’
5 |pitcher $ 23,000 0% $ 5,000 ﬁ.x"

6 |Paine $ 73,000 10% % 3,000 e

7 |Madison  $ 147,000 15% $ 10,000 /,,r""a

§ |Hamilton $ 485,000 25% 5 25,000 T

o |Aadams _|$ 300,000 0% $ 15,000 4

» Whatever you are looking up, must be in A-Z order, or your answer may be incorrect.
The VLOOKUP and HLOOKUP functions also assume that your lookup value column is in
alphabetical order. (Note: there is a workaround that will be discussed later.)

Now, let’s use the Array Form. The array version is similar to the VLOOKUP, as it allows us
to look up values based upon a table of data. A table of data can be on the same sheet, the same

13
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file, or a different file. An array is a block of contiguous cells. We are going to use the previous
Excel data to make it easier to follow. I already created the data validation for us.
The syntax is Lookup(lookup value,array).

In the screenshot below I looked up Pitcher’s bonus by writing the equation
=LOOKUP(G1,A:D).

Now, it really doesn’t look that different from what we did a few minutes ago,
=LOOKUP(G1,A:A,D:D) does it? It is the same information written slightly differently. We
now have two pieces of data instead of three.

If you look at the next sheet in the file, labeled Lookup array answer, you will see there are a
number of formula variations that will work.

G2 v J« | =LOOKUP(GL,A:A,D:D)
A B C D E F G
1 Employee Name |Pitcher
2 Bonus 5000
Commission
3 EmployeeSalary Rate Bonus
4 Adams S 300,000 20% % 15,000
5 Hamilton $ 485,000 25% S 25,000
6 Madison S 147,000 15% S 10,000
7 |Paine 5 73,000 10% S 3,000
8 Pitcher & 23,000 0% % 5,000
3 Shays 5 18,000 0% 5 53,000

Here is where the big difference comes into play. The LOOKUP in Vector Form, which we
used in the first exercise, can only search in one column, so we could not have looked up the
Employee’s Bonus, too. With the LOOKUP Array Form you can search in more than one
column. Note what the last column in the formula is. This is the location from which Excel will
retrieve the information. In the screenshot below, I replaced the array A4:B9 with A4:D9, so the
lookup understood that column D was the end of the range, and that is where the answer is
located. Pretty slick eh?

14
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LOOKUP - X " fc | =LOOKUP(GL,A4:D9)

A B C D E F G H
1 Employee NMame [Pitcher
2 Bonus A4:DI)
Commission
3 Employee Salary Rate Bonus
4 {Adams  $ 300000 20% $ 15,000 }
3 iHamiIth S 485,000 25% S 25,000 E
6 \Madison $ 147,000 15% S 10,000 }
7 EPaine 5 73,000 10% S 3,000 E
8 \Pitcher 5 23,000 0% S 5,000 )
9 iShays___$__ 18000 _____ 0%_ 5. __ 5000}
10
11| Function Arguments ? S
12 LOOKUP
13 )
E Lookup_value Gi = "Pitcher®
15 Array | A4:DY = {"Adams",300000,0.2,15000; Hamilt...
16 = 5000
17 Looks up a value either from a one-row or one-column range or from an array. Provided for backward compatibility.
13 Array is a range of cells that contain text, number, or logical values that you want
19 to compare with Lookup_value.
20
21 | Formula result = 5000
22
33 Help on this function [ oK l [ Cancel l

Some important points to remember:

The column you are looking in (Employee in this case) must be sorted in A-Z order — for either
form of the LOOKUP function. (The same is true for the VLOOKUP and HLOOKUP
functions, which you will see shortly).

The LOOKUP function assumes that the first column specified is the column where it will find a
match. In other words, Excel looks at G1, sees the Employee name, and then goes down the first
column in the Array, or the Lookup Range, until it finds a match. If the first column had not been
Employee name, then Excel would not have found a match, and you would have received an
error message.
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Review Questions — Section 1

The review questions accompanying this course are designed to assist you in achieving the
course learning objectives. The review section is not graded; do not submit it in place of your
qualified assessment. While completing the review questions, it may be helpful to study any
unfamiliar terms in the glossary in addition to course content. After completing the review
questions, proceed to the review question answers and rationales.

1. The Excel LOOKUP function has form(s).
a. 1
b. 2
c. 3
d. 4
2. To create a drop-down list you would select List from the section of the Data

Validation’s Validation criteria dialog box.

a. Allow:
b. Data:

c. Source
d. Validate

16
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VLOOKUP Function

The VLOOKUP, as I mentioned earlier, is the most popular Lookup function. It differs from
other lookup functions, such as LOOKUP and CHOOSE, in that the data is housed inside a
lookup table, rather than in the function argument itself. (Interestingly, in Excel Help, it strongly
recommends not using the LOOKUP Array Form and to instead use VLOOKUP.)

The VLOOKUP function allows you to locate data within a defined table, often referred to as an
array. In this context, an array is a range of cells containing text, numbers, or logical values that
you want to compare with the lookup value. The VLOOKUP function searches for a value, in
the leftmost column of a table, and then returns a value in the same row from a column you
specify in the table.

The syntax for VLOOKUP is:
=VLOOKUP (lookupvalue, table array, col index number, range lookup, False).

Lookup Value The cell you want Excel to lookup or match.

Table Array The location (range of cells) of your lookup table.

Col _Index Num The column number in the lookup range that has the data you are
seeking.

Range Lookup If you use False, and there is not an exact match, a value is not
returned. Use True or blank if you don't need an exact match. Using
False is highly recommended.

17
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Let's break this apart and look at it in terms of the example below. In cell
F3, we want to display the Product Name associated with the Product ID
found.in cell E3. The lookup table containing the information is in Columns K

-
through ﬁx.,‘_ Lookup Table
.
rs
c o HN‘M"\-\. £ G H [ L M N /o P q
i Ordar Erviry btormat Loak m1.,n'-'lr|
! Cutiomes g Preduct ID Mama  Quentity  UnitProe | Ereduct ID |Can [Pronduct Lines |7 Prdut Hame e |evce
Lo
i wilgend Gardans A M08 BSLF 3% = |BaiF A4S [Troa Fruit S relaft Baar - SF1 T 4.5
4 Bulieye Gardans 10y 5 013 B :'.'-I':J'TL ::u._ PFE7 |Traa Fruit P Earthatt Paar 6-7 F1 S B
5 Pons Narsary 1100 M09S B PF4S | ::U.-J‘-SEI Trow Fruit S F | Bardert Pear E-GF1 2 mM.AS
& Waldan Nursary 472214 CE-DB-8H | :I’:‘S-C:-!.’G Tree Fruit |CBamy B Oy [e-5 F1 5 175
T estarn Larsdacapin E1/5/ 3010 Del-OF- D@ | | SN [Trom iOrramantal (B’ Silwer Bach & 55t £ M9
A Thareda Raleciiont LIS 000 OeC0F . Dl IM b |Troe Orramantal (gt Silwvér Bach LUl § B
4 reeer Trasd 10735/ 3018 Ga. AF 45 A |EedE Tres v marntal ,zfr_-\. ilwar Barch -8 1 4 6455
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Fi |
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£ | ¢ | JEoacRent o i MR K
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16 | S [oc-oF.08 Joscer [Fumiters [Banch Doy CFain Betecy £ 159,00
17 | I [c-os w [odeer [Statuary Fonsfitas | Doy OO Watar Fousiaen 5 M5}
i
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Using the example above we wobuld know the fDIIowing://’/
[ ! g

-
ra

Lookup_Value

i

Cell E3 |

We want to look up.Product ID BG-CF-23.

e

Table_array

$K$3:50817

The lookup table containing the information we
are Eearcbj{if; for is in K3 through 017, The dollar
signs (%) around K2:017 make the range an
absolate cell reference. The absolute cell
reference ensures that when we copy the formula
“down, it will continue to reference the correct
range of cells.

Col_ Index_ Num

The data we want is in Column O, which is the 5%
column of the table and is labeled Product Name.

Range_lookup

False

If your data is not sorted,| you must select False
or you may get an incorrect answer.

Sounds simple, however, there are a couple of things to be aware of as you start using

VLOOKUP.

First the basics:
[ ]

when searching.

The V in VLOOKUP stands for Vertical which means that Excel goes down a column

Your data and your lookup table (table array) can be located in the same worksheet, or

the same workbook, or a different workbook. In this EBook, the data and lookup table are
combined on the same sheet for convenience and ease of use as you go through the
exercises, and to make it easier to see and visualize in the screenshots.
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e Make sure your Table array is set up as an absolute cell or range name to ensure that you
do not get errors or an incorrect answer when you copy the lookup functions down.
Instead of selecting the cell references, I recommend creating a range name. It is easier to
use and to remember, and it ensures that the table will be treated as an absolute cell
reference. (In the next exercise, we will create a range name, in case you are a little rusty
in this area.)

e Excel assumes that your lookup table is sorted in alphabetical order by the leftmost
column. If it is not sorted, and you forget to use the Range Lookup False, you will either
get an incorrect answer or an error message. If you do not have an exact match, and you
forget to use False, then Excel will find the closest number to what you are looking for. If
you are looking up costs, prices, sales or inventory figures, you don’t want Excel to
choose what it thinks is a close number, so use FALSE.

Let’s create a range name for the lookup up table.

Create a Range Name
Range names are treated as absolute cell references, so when you copy down your formula, the
cell references will not move-they will remain fixed.

LET’S TRY IT!
Let’s create a range name. We will use it in the following exercise.
1. Open VLOOKUP_FUNCTION.xlsx and select VLOOKUP_Garden worksheet.

2. Select K3.Q30. This range comprises the lookup table data.
Al

A

3. Click in the Name Box located just above Column A. 1
4. Type product_table in the Name Box and press Enter.
product_table -

A B

1
That’s it-you have created a range name. This works in all versions of Excel. We used an
underscore because Excel does not allow range names to have spaces. Range Names must also
begin with a letter—not a number.

< There are rules for naming Range Names. For more information on range names check out my
blog on excel diva.blogspot.com. The address to the entry on range names is http://excel-
diva.blogspot.com/2009/08/excel-tip-range-names.html
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LET’S TRY IT!

We are going to use a Nursery and Garden Supply scenario, as we walk through the mechanics
of using a VLOOKUP. We want to match and then retrieve the Product Name for the order

entry form based upon the Product ID information.

5. Open VLOOKUP_ FUNCTION.xlIsx if necessary and select the sheet named

VLOOKUP_Garden.

C D E G H
1 Order Entry Information
2 Customer Requested Ship Product ID Product Name Quantity Unit Price
3 Williams Gardens 4/20/2013 BG-CF-23
4 Buckeye Gardens 10/25/2013 BH-5V-67
5 Pence Mursery 3/10/2013 BO-PF-45

6. Click in Cell F3. That is where we want the answer to go.

7. Click on the Insert Function button E and select VLOOKUP from the Lookup &

Reference Category.

I W T

Search for a function:

Go
Or select a category: | Lookup & Reference E

Select a function:

' i o L8 jomo
Insert Function - -

Type a brief description of what you want to do and then dick

ascending order.,

VLOOKUP(lookup_value,table_array,col_index_num,range_lookup)
Looks for a value in the leftmost column of a table, and then returns a value in the

same row from a column you specify. By default, the table must be sorted in an

Help on this function [ oK ] ’ Cancel

A

8. Click OK.

In the Function Argument dialog box, we are going to enter the information below:
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Function Arguments ? et
VLOOKUP
Lookup_value | E3 ERz| = "BG-CF-23°
Table_array |product_tablél | =
Col_index_num |5 ERz| = 5
Range_lookup |FALSE Emz| = FALSE

Looks for a value in the leftmost column of a table, and then returns a value inthe same row from a column you
specify, By default, the table must be sorted in an ascending order.

Table_array is a table of text, numbers, or logical values, in which data is retrieved.
Table_array can be a reference to a range or a range name.

Formula result =

Help on this fundion

Cancel

e We are looking up Product ID so the lookup value is E3 which is BG-CF-23.

e You could type product_table into the Table array area. However, it is easier to press F3
which displays a list of range names, and you can select the appropriate one. In this case,
we only have one range name, product_table, created so far.

e In the lookup table, the 5™ column over is the column containing what we want to match,

which is the Product ID.
e Range lookup is False since the first column of our table is not sorted.

9. Click OK.

. Copy the formula down.

The results should be like those below:

A ] C D E F
1 Order Entry Information
2 Salesperson State Customer Requested Ship Product ID Product Mame
3 |Brown Rl Williams Gardens 4/20/2013 BG-CF-23 Bing Cherry
4 |Daniels OH Buckeye Gardens 10/25/2013 BH-5V-67 Silver Birch
5 |Daniels IN Pence Nursery 3/10/2013% BO-PF-45 Bosc Pear
& |Adams MA Walden Nursery 4/2/2014 CE-DB-BH Cottage Birdhouse
7 |Houston TX Western Landscapin 11/5/2013 DC-DF-DB Daisy Chain Bench
8 |Adams NA Thoreau Reflections 12/15/2013 DC-DF-DB Daisy Chain Bench
8 |Daniels IN Hoosier Trees 10/25/2013 GA-AF-45 Gala
10 Daniels OH Buckeye Gardens 10/25/2013 ME-PB-89 Paperback Maple
11 Cook IL Daley Winery 10/29/2013 WG-VL-34 Wine
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11. Save the file.

Again, this is easy and similar to the LOOKUP. The lookup table is the big difference. If
you are looking up more than 3 or 4 items, you will probably want to use a lookup table and
VLOOKUP, rather than the LOOKUP function. If you are copying down and looking up a

lot of values, the lookup table is the best method.

SRemember, when you are creating a lookup table, whatever value you are going to search
for needs to be in the first column. There is a work around to this limitation. It will be
explained later in this EBook.

Review Exercise

On Your Own- Use VLOOKUP To Find Price

Before we move on to more advanced topics, give this a try on your own. We will use the same
example, but this time let’s look up the Unit Price.

Open VLOOKUP_Function.xlIsx (if you closed it) and click on the sheet named
VLOOKUP_Review.

1. Find the Unit Price of the products based upon Product ID.

SPRange Names can be used throughout a file, so you do not need to create a new range

name for the lookup table on the review sheet. However, it is a good idea to practice creating

range names if you are not familiar with them.
Hint: The only difference is the lookup column. If you do it correctly, you should be able to look
at Row 11 and see that Daley Winery’s Unit Price for WG-VL-34 is $9.95. If you have any
difficulty - check the answer sheet — it immediately follows the exercise in the Excel file.

A B C D E F H
1 Order Entry Information
2 Salesperson State Customer Requested Ship Product ID Product Name Quantity Unit Price
3 Brown RI Williams Gardens 4/20/2013 BG-CF-23 Bing Cherry 17.95
4 |Daniels OH Buckeye Gardens 10/25/2013 BH-5v-67 Silver Birch 39.95
5 |Daniels IN Pence Nursery 3/10/2013 BO-PF-45 Bosc Pear 16.95
& Adams A Walden Nursery 4/2{2014 CE-DB-BH Cottage Birdhouse 16.65
7 |Houston TX Western Landscapin 11/5/2013 DC-DF-DB Daisy Chain Bench 199
8 |Adams MA Thoreau Reflections 12/15/2013 DC-DF-DB Daisy Chain Bench 199
9 Daniels IN Hoosier Trees 10/25/2013 GA-AF-45 Gala 15.95
10 Daniels OH Buckeye Gardens 10/25/2013 ME-PB-89 Paperback Maple 69.95
11 Cook I Daley Winery 10/29/2013 WG-VL-34 Wine (m
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Review Questions — Section 2

The review questions accompanying this course are designed to assist you in achieving the
course learning objectives. The review section is not graded; do not submit it in place of your
qualified assessment. While completing the review questions, it may be helpful to study any
unfamiliar terms in the glossary in addition to course content. After completing the review
questions, proceed to the review question answers and rationales.

3. If there are 3 columns in the lookup table (table array), VLOOKUP will search down the
column as it tries to match the lookup value.

a. First

b. Second

c. Third

d. VLOOKUP will search whatever column is specified by the user
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VLOOKUP With IFERROR
People were excited when Excel 2007 was introduced because of the IFERROR function.

IFERROR tests a calculation’s answer for an error. If the value or resulting calculation does not
have an error, the answer is automatically entered into the cell. If the resulting calculation
contains an error, then you can tell Excel what to replace the error message with.

In the example below, I told Excel to divide cell F6 from E6 and to display a blank space if the
answer results in an error, such as DIV/0 or #N/A. Excel treats anything inside quotation marks
as a literal.

Function Arguments ? x

IFERROR

|
1

Value |Fg/EH] 0.5

|
1

Value_if_error

= 0.5
Returns value_if_error if expression is an error and the value of the expression itself otherwise.

Value is any value or expression or reference.

Formula result = 0.5

Help on this fundion Cancel

Before the IFERROR function was created, you had to combine an IF and the ISERROR
function together if you did not want an error message to display. The most common use of the
IFERROR function is in combination with the VLOOKUP, since the VLOOKUP displays a
#N/A whenever a match is not found. In Excel 2016, Microsoft introduced IFNA, which is
similar to the IFERROR, except it only tests for #N/A, and it was probably designed for use
with the lookup functions.

Let’s go back to the example we used before, only this time I am changing E4 to a Product ID
that does not exist. Since the VLOOKUP cannot find a match it returned a #N/A.
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F3 A Je | =VLOOKUP{E3,5K52:50530,5,FALSE)
C D E F G H I J K L M N Q

1 Order Entry Information Look Up Table
2 Customer Reguested Ship Product ID Product Name Quantity  Unit Price Product ID |Category |Product Line [Type Product Name
3 |Williams Gardens 4/20/2013 BG-CF-23 |Bing Cherry | DC-DS-WF |Décor Statuary Fountain  |Daisy Chain Water Fountain
4 |Buckeye Gardens 10/25/2013 BZ-FF-XX #N/A 1 CE-DB-BH |Décaor Birding Bird House [Cottage Birdhouse
5 Pence Nursery 3/10/2013 BO-PF-45 =54 HF-DB-BH |Décor  |Birding Bird Feeder [Hummingbird Feeder
6 Wwalden Nursery 4/2/2014 CE-DB-BH FP-DB-BB |Décor Birding Bird Bath  |Flower Petal Birdbath
7 Western Landscapin 11/5/2013 DC-DF-DB DC-DF-DB |Décor Furniture Bench Daisy Chain Bench
8 Thoreau Reflections 12/15/2013 DC-DF-DB DC-DF-BS |Décor Furniture Bench Daisy Chain Bistro Set
9 Hoosier Trees 10/25/2013 GA-AF-45 ME-PB-45 |Tree Ornamental |Maple Paperback Maple
10 Buckeye Gardens 10/25/2013 ME-PB-89 ME-PB-67 |Tree Ornamental |Maple Paperback Maple
11 Daley Winery 10/29/2013 WG-VL-34 ME-PB-89 |Tree Ornamental |Maple Paperback Maple
12 ME-BJ-45 |Tree Ornamental |Maple Bloodgood Japanese Maple
13 ME-BJ-67 |Tree Ornamental |Maple Bloodgood Japanese Maple
14 ME-BJ-89 |Tree Ornamental |Maple Bloodgood Japanese Maple
15 BHSV-45 |Tree Ornamental |Birch Silver Birch
16 BH-SV-67 |Tree Ornamental |Birch Silver Birch
17 BH-5V-89 |Tree Ornamental |Birch Silver Birch
18 BA-PF-45 |Tree Fruit Pear Bartlett Pear
19 BA-PF-67 |Tree Fruit Pear Bartlett Pear
20 BA-PF-89 |Tree Fruit Pear Bartlett Pear
21 BO-PF-45 |Tree Fruit Pear Bosc Pear
22 BO-PF-67 |Tree Fruit Pear Bosc Pear
23 BO-PF-85 |Tree Fruit Pear Bosc Pear
24 BG-CF-23 |Tree Fruit Cherry Bing Cherry

To correct this, we simply add =IFERROR (in front of the VLOOKUP, and at the end add a

“Product Not Found”) or try it with IFNA if you have Excel 2016 or higher. IFNA only checks
for #N/A errors which is why it is typically used with lookup functions.

F4 - Jx | =IFERROR[VLOOKUR(E4,5K52:50530,5,FALSE),"Product Mot Found")
C D E F G H |
1 Order Entry Information .
2 Customer Requested Ship Product ID Product Name Quantity  Unit Price |Pre
3 Williams Gardens 4/20/2013 BG-CF-23 Bing Cherry DC
4 Buckeye Gardens 10/25/2013 BZ-FF-XX Product Not Found CE
5 Pence Nursery 3/10/2013 BO-PF-45 |HF
6 'Walden Nursery 4/2/2014 CE-DB-BH FP-
7 'Western Landscapin 11/5/2013 DC-DF-DB DC
8 Thoreau Reflections 12/15/2013 DC-DF-DB DC

< Tused “Product Not Found” — if you wanted the cell to just display a blank you could use a

space enclosed in quotation marks “ “. Excel displays whatever is between the quote marks.

1313

Tip: If you don’t want to type everything and want some help with the parentheses, you can use

the = button. I tend to use this when T am nesting IF functions, as it helps you keep track of

where you are.

LET’S TRY IT!
Let’s look up the Product Name from the lookup table using VLOOKUP and IFERROR
1. Select the VLOOKUP Garden IFERROR sheet from VLOOKUP_ FUNCTION xIxs.

2. Click in cell F3 Click on the | icon and select IFERROR or IFNA, if you prefer,

from

the Logical function category.
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Insert Function ? >

Search for a function:

Type a brief description of what you want to do and then Go
click Go
Or select a category: | Logical ~

Select a function:

AND A
FALSE

IF

IFNA

NOT

OR v

IFERROR(value,value_if_error)

Returns value_if_error if expression is an error and the value of the
expression itself otherwise,

Help on this function Cancel

3. Click OK. _ _ _ _ _ _
Function Arguments ! et
IFERROR

Value

i 4
[

Value_if_error

|
[

Returns value_if_error if expression is an error and the value of the expression itself otherwise.

Value is any value or expression or reference,

Formula result =

Help on this function Cancel

4. Inthe Value if error dialog box, type “ “ or “Product Not Found” if you prefer.
If you don’t enter the Value_if error component first, you manually have to enter it, or
you have to get back into the VLOOKUP dialog box. It is easier to do the Value if error
section first.

5. Click in the Value dialog box to select it. This is very important, otherwise the next
formula will not be in the correct place.

6. Move your cursor up and click on the drop box beside the Name Box.
The Name Box is located directly above Column A.
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Home Insert Page Layout Farmulas Data Review View Devd
Jb Cut A A ¥ Wrap Tes
g EE) Copy -
aste A e ]
Format Painter B I U - Merge &
Clipboard a Font Alignment
IFERROR - e W § =IFERROR({," Product Not Found")
IFERROR | D | E | E G | H
(/.2 Order Entry Information
LOOKUP :
IF bn Argumenits , v
AVERAGEIFS -
DR
SUMIFS / _
Value FRz| = any
COUNTIF =
T - if_error | “Product Mot Found” f: = “Product Mot Found®
SUMIF =L
s value_if_error if expression is an error and the value of the expression itself otherwise,

. Value is any value or expression or reference,
Maore Functio..

| Formula result = 0

15 | Help on this function Cancel

7. Select the VLOOKUP function from the list. If you don’t see it click on More
Functions.... and search for it in the Lookup and Reference category.
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VLOOKUP > v g =|IFERROR{VLOOKUP(),"Product Not Found")

C D E F G H
1 Order Entry Information
2 Customer Requested Ship Product ID Product Name Quantity Unit Price |
3 |Williams Gardens 4/20/2013 BG-CF-23 |=IFERROR({VLOOKUP(),"Product Not Found")
4 | Buckeye Gardens 10/25/2013 BZ-FF-XX
5_|Pence Nursg Function Arguments ? >
6 ‘Walden Mur
7 |Western Lar) VLOOKUP
8 Thoreau Ref Lookup_value | | =
8 |Hoosier Treg Table_array = e
10 |Buckeye Gal  ¢ol index_num | =
11 | Daley Winel LooPafares hedkiapr ER: == fosiaalalue in the same row
12 Lookup_walue is the value to be found in the first column of the table,
13 and can be a value, a reference, or a text string.
14
15
16 Farmula result =
17 Help on this function Cancel
18 —

SExcel automatically takes care of all the parentheses which makes it easier to get it right on

the first try.

8. Enter the information as shown below. This is exactly the same formula we created
earlier. If you want to use your range name in the Table array that is fine.

Function Arguments ? >
VLOOKUP
Lookup_value | E3 FRz| = "BG-CF-23
Table_array | SKS3:50530 ERz| = ['BA-PF-45",Tree’,"Fruit”,"Pear’, Bartle
Col_index_num |5 ERz| = 5
Range_lookup | false| FRz| = FALSE
= "Bing Cherry

Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you
specify. By default, the table must be sorted in an ascending order.

Range_lookup is a logical value: to find the closest match in the first column (sorted in
ascending order) = TRUE or omitted; find an exact match = FALSE,

Formula result = Bing Cherry

Help on this fundion Cancel

9. Click OK and copy it down.
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You should see the second product name is blank or says Product Not Found — depending upon
what you decided to enter in the Value if error dialog box. Personally, I prefer blanks as it looks
cleaner.

If you have Excel 2016 or higher and want to try IFNA, the formula could look like this:
=IFNA(VLOOKUP(E3,$K$3:$Q$30,5,FALSE),"Product Not Found ").

Review Exercise
On Your Own-Use IFERROR and VLOOKUP To Find Quantity
1. Click on the Sheet named VLOOKUP_Garden IFERROR, if necessary, and create a
VLOOKUP incorporating the IFERROR function to find Unit Price.
2. Create a blank display if a Unit Price cannot be found.
The answer can be found in the answer sheet—it immediately follows the exercise sheet.
On the answer sheet in the Excel file, [ used IFNA on column H so you could see how it
is it set up.

Now, let’s look at other things you can do with VLOOKUP.

VLOOKUP And Wildcards

I typically don’t use wildcards with VLOOKUPs as I am usually looking up something specific.
However, | have a seen a lot of messages on help boards asking how to combine a VLOOKUP
and wildcards, so I thought I would include a quick example.

In Column K, I have a parts listing showing items such as Washer, Valve and Wrench. I want to
find the bin locations of some of these items. However, the parts database lists everything by
specific part rather than by a category, so I need Excel to search until it finds some type of
wrench and then display its bin location.

I created a data validation in cell G1 and then selected Wrench as the item I am searching for. I
want the bin location to display in G2.
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VLOOKUP ~ x v e =VLOOKUP("*"&G1&"*",5A%3:5B510,2, FALSE)

A B T D E F H K
1 Part Parts Listing
2 |Parts Bin Location Part Bin Location |10,2,FALSE} -I Pliers
3 |Gangley Pliers Bin 4 - M ‘Washer
4 |HCAB Washer Bin 3 -0 Sprocket
5 |Finley Sprocket Bin5-0 ‘Wrench
6 |6" Sonotube Bin 8 -M Valve
7 |Langstrom 7" Wrench Bin10 -M
& |Thompson Socket Bin 6 -P )
9 |S-Joint Bin 2 - M Function Arguments ? s
10 |LAMF Valve Bin 20-V VLOOKUP
11 Lookup_value "+ EuG1a =] f&:| = "*Wrench*
= Table_array | 5A53:5B510 fR:| = {"Ganaley Pliers”, Bin 4 - M":"HCAB ...
:i Col_index_num |2 el = 2
15 Range_lookup |FALSE FRE| = FALSE
16 = "Bin10 -M"
17 Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you

specify. By default, the table must be sorted in an ascending order.
:s Lookup_value is the value to be found in the_ first column of the table, and can be a
value, a reference, or a text string.

20
21
2z Formula result = Bin10 -M
23 Help on this fundion Cancel
24

Let’s look at the parts of the VLOOKUP argument. Column A does not have a part called
Wrench so it can’t find a match. Consequently, we need to use a wildcard to tell Excel to search
for a value that contains the word wrench in it. To accomplish this, we need to use the asterisk.
Excel recognizes the * as a wildcard character and it represents any number of characters. I am
going to put quotes around it because the * is not a number and is considered text. The

Lookup value value is "*"&G1&"*". The ampersand (&) is like a plus sign—it allows us to join
or add text together. We need the ampersand on both sides as we are joining the first wildcard
character to G1, and then that is being joined to the second wildcard character. Excel reads this
as =*G1* and it knows that cell G1 is Wrench, so it is going to search for *Wrench* which
means it will search for a cell that contains the word wrench somewhere in it. The Table array is
$A$3:$B$10. We want to retrieve information from the second column and we want an exact
match. The actual calculation is: =VLOOKUP("*"&G1&"*",$A$3:$B$10,2,FALSE).

2 Anyone see a problem with this wildcard scenario? Yes, you guessed it! A VLOOKUP stops
as soon as it finds a match, so if there were a second wrench type in a different bin location, we
would not find it. All the lookups work this way — just something to remember — once it finds a
match, it stops.

Review Exercise-On Your Own

Combine VLOOKUP And A Wildcard.
1. Open up VLOOKUP_ WILDCARD.xIsx and click on the sheet named Wildcard.
2. Create a VLOOKUP using a wildcard to find any parts that are valves.

30



Become an Expert on Excel Lookup Functions

G2 - J

A B = D E F G H 1 ] K
L Part Valve Lookup Table
2 |Parts Bin Location Part Bin Location Pliers
3 Gangley Pliers Bin 4 - M Washer
1 HCAB Washer Bin 3 -0 Sprocket
5 Finley Sprocket Bin5-0 Wrench
5 6" Sonotube Bin 8 -M Valve
7 |Langstrom 7" Wrench Bin10 -M
3 Thompson Socket Bin 6 -P
3 |S-Joint Bin2-M
0 LAMF Valve Bin 20-V

The answer is on the following sheet in the file.

Review Exercise
On Your Own
If you want more practice.

EB C D E F G
Product Quantity

Product Quantity Cashmere | |
Tams 25

Baseball Caps 75

Ski Caps 10

Wool- Headbands 30

Leather Gloves 50

Knit Gloves 65

Fingerless Gloves 5

Wool Scarves

Cashmere Scarves 1

Knit 5carves 10

Youth Caps 15

Infinity-Wool 85

Infinity-Cashmere 10

Knit Mittens 100

Cashmere Mittens 5

Cashmere-headbands 20

Notice I have multiple Cashmere products.
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Review Questions — Section 3

The review questions accompanying this course are designed to assist you in achieving the
course learning objectives. The review section is not graded; do not submit it in place of your
qualified assessment. While completing the review questions, it may be helpful to study any
unfamiliar terms in the glossary in addition to course content. After completing the review
questions, proceed to the review question answers and rationales.

4. is a wildcard character.
a. #
b. *
c. $
d. !
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Combining VLOOKUPS

Combining VLOOKUPs is a simple idea, but one that never really occurred to me until I started
writing this EBook. Instead of creating two separate VLOOKUPs and then creating a 3rd
column to multiply or add the numbers together — you can do it all in one.

In the example below, my Order information is in Columns C through H, and the lookup table
containing my data is in Columns K through R. (I added Column R for this example). What I
want to do is find the Total Price for each customer’s order. The Total Price is calculated as the
Unit Price (Column Q) + Shipping Cost multiplied by the Quantity (Column G). My lookup
value is Product ID in Column E.

To do this, I created a Price VLOOKUP to find the Unit Price in Column Q, then I typed a plus
sign, and then I created a second VLOOKUP to retrieve the information in Column R. After
that, I put parentheses around the entire equation and multiplied it by G3 (Quantity). I then
copied it down.

A B c o E F G H I J K L M N o P Q R

1 Order Entry Information Look Up Table

2 State Customer Ship Product ID ProductName  Quantity _Total Price Product ID |Category |Product Line [Type Product Name size Unit Price|Shipping Cost|
3 |Brown RI Williams Gardens 4/20/2013 BG-CF-23  Bing Cherry 2 BA-PF-45 |Tree Fruit Pear Bartlett Pear 4-5Ft $ 16.95 5
4 |Daniels OH Buckeye Gardens 10/25/2013 BH-SV-67  Silver Birch 5 BA-PF-67 |Tree Fruit Pear Bartlett Pear 6-7Ft $ 39.95 10|
5 |Daniels IN Pence Nursery 3/10/2013 BO-PF-45 BoscPear 10 BA-PF-89 |Tree Fruit Pear Bartlett Pear 8-9Ft $ 64.95 15
6 |Adams MA Walden Nursery 4/2{/2014 CE-DB-BH Cottage Birdhouse 20 BG-CF-23 |Tree Fruit Cherry Bing Cherry 4-5Ft $ 17.95 5
7 |Houston ™ Western Landscapin 11/5/2013 DC-DF-DB  Daisy Chain Bench 2 BHSV-45 |Tree Ornameni ital |Birch Silver Birch 4-5Ft $ 2495 2.95

The equation is: =(VLOOKUP

LET’S TRY IT!
We are going to use 2 VLOOKUPs to pull Price and Shipping Information. Next, we will
multiply by Quantity to determine Total Price.
1. Open VLOOKUP MULTIPLE.xIsx.
Select the sheet named VLOOKUP _join sheet, if necessary.
Click in Cell H3.

Click on the - ** | icon and select the VLOOKUP function.

Enter the following information:

e Lookup Value is Product ID (E3).

e Table array is $K$3:$R$30. You can create a range name if you want.
e Col index num is 7 as Price is 7 columns over.

e Range lookup is set to False as we want an exact match only.

Nk wbh
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Function Arguments ? >
VLOOKUP
Lookup_value |E3 Rzl = "BG-CF-23'
Table_array | SKS$3:5RS30 FRz| = ["BA-PF-45","Tree","Fruit”,"Pear”,"Bartle
Col_index_num |7 Rzl = 7
Range_lookup | falsel FRz| = FALSE
= 17.95

Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you
specify, By default, the table must be sorted in an ascending order.

Range_lookup is a logical value: to find the closest match in the first column (sorted in
ascending order) = TRUE or omitted; find an exact match = FALSE.

Formula result = 5 17.95
Help on this function Cancel
6. Click OK.
7. Click in the formula bar and type a +.
- --"--__ :’ -
VLOOKUP ~ (X « f| =vlookup(E3,5K33:3R$30,7,false]+
C D E F G H

1 Order Entry Information

2 Customer Requested Ship Product ID Product Name Quantity Total Price

ﬂWilliams Gardens 4/20/2013|BG-CF-23 |Bing Cherry 2 7 false)+

*

Click on the F icon and select the VLOOKUP function again.

9. Enter the following information as shown in the screenshot below. The only difference is
that the Column Index Number has been changed from a 7 to an 8 as we want to retrieve
data from the Shipping Cost column.

Function Arguments ? s
VLOOKUP
Lookup_value |E3 FRs| = "BG-CF-23
Table_array | 5KS3:5RS30 F&: = {'BA-PF-45",Tree’,"Fruit”,"Pear’, Bartle
Colindex_num | 8 el = 8
Range_lookup | false| FRs| = FALSE

= 5
Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you
specify. By default, the table must be sorted in an ascending order.

Range_lookup is a logical value: to find the closest match in the first column (sorted in
ascending order] = TRUE or omitted; find an exact match = FALSE.

Formula result = 5 22,95
Help on this function Cancel
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10. Click OK.
11. Click in the Formula bar area and enter a single Parenthesis before the first VLOOKUP
and enter another single parenthesis at the very end of the equation after False.

12. Click on the multiplication operator *.
13. Click on cell G3.

H3 - fe ={VLOOKUP(E3,5K53:5R530,7, FALSE)+VLOOKUP(E3, 5K 53:5R530,8,FALSE) ) *G3
A B C D E F G H

1 Order Entry Information

2 Salesperson State Customer Requested Ship Product ID Product Name Quantity \ Total Price

3 |Brown RI Williams Gardens 4/20/2013 BG-CF-23 Bing Cherry 2|15 4590

4 |Daniels OH Buckeye Gardens 10/25/2013 BH-SV-67 Silver Birch 5

14. Press Enter.
15. Copy the formula down.

Your answer should look similar to the screen shot below:

A B C D E F G H

1 Order Entry Information

2 Salesperson State Customer Requested Ship Product ID Product Name Quantity Total Price
3 |Brown Rl Williams Gardens 4/20/2013 BG-CF-23  Bing Cherry 2|5 4590
4 |Daniels OH Buckeye Gardens 10/25/2013 BH-SV-67 Silver Birch 515 249.75
5 |Daniels IN Pence Nursery 3/10/2012 BO-PF-45 BoscPear 10 | § 219.50
& |Adams A Walden Nursery 4/2{2014 CE-DB-BH Cottage Birdhouse 201§ 373.00
7 |Houston T Western Landscapin 11/5/2013 DC-DF-DB Daisy Chain Bench 2|5 428.00
8 |Adams A Thaoreau Reflections 12/15/2013 DC-DF-DB Daisy Chain Bench 5 | $1,070.00
9 |Daniels IN Hoosier Trees 10/25/2013 GA-AF-45 Gala 415 B3.80
10 | Daniels OH Buckeye Gardens 10/25/2013 ME-PB-89 Paperback Maple 10 | & 849.50
11 |Cook IL Daley Winery 10/29/2013 WG-VL-34 Wine 10 | 8 149.50

Review Exercise
On Your Own - Use 2 VLOOKUPs To Find Quantity And Cost Data And Then Multiply It To
Determine Inventory Cost.

1. Open VLOOKUP MULTIPLE.xlsx, if necessary.

2. Select the sheet named VLOOKUP_ Multiply, if necessary.
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3. Clickin cell

C3.

c3 - Je

A B = D E F G H

1 Part Number B-111
2 Description 6" Sonotube |
3 |Inventory Cost
4
3
6
7
g Parts Database
9 Number [Description Location Quantity Cost  Retail
10 D178 Gangley Pliers Bin4-M 57 51047 $17.95
11 A2 HCAB Washer Bin 3 -0 856 012 5 025
12 C-098 Finley Sprocket Bin5-0 357 51587 § 295
13 B-111 6" Sonotube Bin & -M 86 51524 51995
14 D017 Langstrom 7" Wrench Bin10 -M 75 $18.69 §27.95
15 c-31 Thompson Socket Bin 6 -P 298 5311 § 595
16 A-182 S-Joint Bin2-M 1585 5685 § 995
17 B-047 LAMF Valve Bin 20- V 482 401 § 695

4. Create a VLOOKUP that retrieves Cost information for the part number in Cell C1, and
then multiply it by a VLOOKUP that retrieves the Quantity on hand.

Your answer should look similar to the screen shot below:

A

1 Part Number
2 Description

B

3 Inventory Cost

C
B-111

6" Sonotube

1,310.64

The answer sheet can be found in the same file if you have any difficulties. I have also made a

couple of comments that you might find useful.
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VLOOKUP With Other Functions
Another example of combining VLOOKUP with a second function is incorporating it with an IF
Statement. The combination of the IF and the VLOOKUP function is popular.

VLOOKUP and IF

For example, if shipping costs were high, you might want to increase the retail price of any part
that had a retail price of less than $1 by 20%. Your equation would look something like this:
=IF(VLOOKUP(C1,$B$10:8G$17,6,FALSE)<1,1.2*(VLOOKUP(C1,$5B$10:3G$17,6,"false"))
,VLOOKUP(C1,$B$10:3G$17,6,FALSE))

This formula tells Excel to look at the part’s retail price in cell G10, and if it is less than $1.00,
increase the retail price by 20%. Otherwise, just display the existing retail price. If your data was
static, you could probably do this same thing with an IF and copy it down, but as I said, I just
wanted to give you some ideas of what you can do with it.

ca - Fe =IF{VLOOKUP(C1,5B510:5G517,6,FALSE)<1,1.2*(VLOOKUP(C1,5B510:5G517,6, "false") ), VLOOKUP(C1,5B510:5G517,6,FALSE))
A B T D E F G H |

1 |Part Number A-202

2 |Description | HCAB Washer |

3 |Inventory Cost

4 |Price Increase? | 0.3l

5

6

[

2 | Parts Database

g Number  |Description Location Quantity Cost Retail ‘ﬁ e
10 D178 Gangley Pliers Bin 4 - M 57 51047 $17.95 W&

11 A-202 HCAB Washer Bin 3-0 856 012 5 025

You can see this example on the worksheet named VLOOKUP and IF answer.

Another combination of functions that you see all the time is the IFERROR or the IFNA with
the VLOOKUP. This was covered earlier.
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VLOOKUP Across Multiple Sheets

I have seen some complicated formulas for looking up data across multiple sheets, and I did not
include these examples in this EBook, because I thought they were too complicated. Then I
discovered a YouTube Video that showed me an easy way to do this. If you like visuals, check it
out — it is only 5 minutes long.! The video is much easier to understand compared to reading all
of the steps. The URL is http://www.youtube.com

This only works on Excel 2007 and higher versions, as you need to incorporate the IFERROR
function, which is a Logical function. It is unbelievably simple.

The syntax of IFERROR() is =(value,value if error). If you are not familiar with the logic
function IFERROR take a look at my blog http://excel-diva.blogspot.com/2009/10/iferror-
function.html Again, if you are visual, check out my YouTube video on it -
http://www.youtube.com/watch?v=DI-qQXI897A.

If you open the worksheet called VLOOKUP_ACROSS MULTIPLE SHEETS.xlsx, you will
see a summary sheet and 3 Product Line Sheets — Trees, Shrubs and Décor.

A B E

Product ID [Sales
WGE-VL-34

EC TR SR

b M| Summary  Trees . Shrubs - Decor

On the summary sheet, we want to create a VLOOKUP in cell C4 that will look up the sales for
whatever Product ID is entered in cell B4. We did something similar in an earlier exercise, but
here we need Excel to check the different sheets to find the correct Product ID. The Product ID
WG-VL-34 is actually a Shrub product, so Excel needs to check all the Tree Product IDs, and
when it can’t find it, it will continue on to the next sheet and look for it there.

The calculation looks a little long but it is really very simple.

Click in cell C4 and in the formula bar type the following:
=IFERROR(VLOOKUP(B4,Trees!A1:F17,6,FALSE),IFERROR(VLOOKUP(Summary!B4,Sh
rubs!A1:F3,6,FALSE),IFERROR(VLOOKUP(Summary!B4,Decor!A1:F6,6,FALSE),"Not
Found")))

2If you are not familiar with linking syntax, the exclamation point between Trees and A1:F17
tells Excel that Trees is the sheet name, and the range after the exclamation point are the cell
references.

Basically, we are stringing VLOOKUPs together interspersed with IFError functions.
The VLOOKUP is housed within the IFERROR function. First, we tell Excel to look at B4 on
the Summary sheet, and then go to the sheet named Trees and see the table A7 through F17, and

! http://www.youtube.com
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go over to the 6th Column to retrieve the Sales. If Excel can’t find it, then go to the Shrubs sheet
and look at the table A/ through F'3 and go over to the 6th column and retrieve the sales number.
If Excel can’t find it there, then go to the table on the Décor sheet and look at the 6th column. If
you can’t find it any of those 3 sheets, then display Not Found in cell C4. Please note that all the
Product Line data ranges are different sizes, and while Sales was the 6th column in each of the
tables, I did that to make it easier to visualize and follow.

We are going to walk through a simpler exercise where we are going to check 2 sheets, as [ don’t
want to get too complicated here, but I want to make sure you understand the approach.

LET’S TRY IT!

We want to find the Product Name that matches the Product ID, displayed in cell B4. To
accomplish this, we are going to use VLOOKUP and IFERROR together to search through the
sheets in the file.

1. Open VLOOKUP ACROSS MULTIPLE SHEETS xlsx and click on cell C4.

2. Click on the L icon, and from the Logical category select IFERROR.
3. Click in Value section of the IFERROR dialog box.

Function Arguments ? >
IFERROR
Value || el =
Value_if_error sl =

Returns value_if_error if expression is an error and the value of the expression itself otherwise.

Value is any value or expression or reference.

Formula result =

Help on this function Cancel

4. Click on the Name Box and find the VLOOKUP function.
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Hame |nsert Page Layout Formulas Data Review View Developer U Tellm

3 Cut : . e Wrap Text
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o B Copy - 1
o AR B I U = =4 Merge &t Center
Format Painter &
Clipboard Pl Font Alignment P
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IFERROR ¥ X~"sf f« [ =IFERRORI]
IFERROR ( Function Arguments ' 2
VLOOKUP * IFERROR 1
IFNA Value | = any £
LOOKUP pduct ID|  value_if_error ] = any
IF 5-VL-34 ~
AVERAGEIFS Returns value_if_error if expression is an error and the value of the expression itself otherwise.
SUMIFS Value is any value or expression or reference,
COUNTIF
AVERAGEIF E
SUMIF Formula result =

More Functio..
! Help on this function Cancel

The IFERROR dialog box collapses but don’t worry - if you look at the formula bar you can
see that it is still there.

VLOOKUP  ~ X « J | =IFERROR(VLOOKUP())

A B i D E F G

Click in the Lookup value section and enter B4.

6. Click in the Table array — Click on the tab called Trees to select that sheet and then select
A1.F17.

7. Click in Col index num and select 6 as that is the column containing the Sales numbers.

8. Click in Range-lookup and type False.

b
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Function Arguments [ 2 ﬁJ

VLOOKLUP

]
il

i
I

Lookup_value B4 WGEAL-347

Table_array |TreeslA1:F17

|
(il
I

{"Product ID", "Category™, Praduct Line™

]
il

i
i

Col_index_num | & f

1

Range_lookup | falze| FALSE

%‘1
]

Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you
specify. By default, the table must be sarted in an ascending order.

Range_lookup is a logical value: to find the dosest match in the first column (sorted in
ascending order) = TRUE or omitted; find an exact match = FALSE.

Formula result =

Help on this function [ Ok ] [ Cancel ]

9. Click OK.

You will receive an error message as the IFTERROR message is incomplete, and we have to
get back into the IFERROR dialog box.

Microsoft Excel X

| You've entered too few arguments for this function.

10. Click OK
11. Go up to the formula bar area and click in the IFERROR formula on the word

IFERROR, which is the first part of the formula, and then click on the % icon — this will
open the IFERROR dialog box back up.

This is very important- if you do not click on the function IFERROR in the formula bar,
then the original IFERROR function we created will not display.
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Function Arguments ? x

IFERROR

Value VLOOKUP(B4, Trees!A1:F17.6,fals FA: #NSA

Value_if_ermror Ehz

Returns value_if_error if expression is an error and the value of the expression itself otherwise.

Value is any value or expression or reference.

Formula result =

Help on this function Cancel

12. Click in Value_if error section of the dialog box and then go to the Name Box and select
VLOOKUP.

13. We are going to create the same VLOOKUP as we did in steps 5-8, only this time in the
Table array, we are going to click on the Shrubs tab instead of Trees, and the range is
slightly different. Your dialog box should look like the one below:

Function Arguments ? >
VLOOKUP
Lookup_value |B4 | = "WG-VL-34
Table_array | Shrubsl&1:F3 %z = {"Product ID","Category”, Product Line
Col_index_num | & Bz = 6
Range_lookup | falsel Emz| = FALSE
= 348.25

Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you
specify. By default, the table must be sorted in an ascending order.

Range_lookup is a logical value: to find the closest match in the first column [sorted in
ascending order) = TRUE or omitted: find an exact match = FALSE.

Formula result = 348,25

Help on this fundion Cancel

14. Click OK.

=IFERROR({VLOOKUP(B4,Trees!AL1:F17,6,FALSE),VLOOKUP({B4,Shrubs!Al1:F3,6,FALSE))

The way Excel reads this is: Find a match for B4 on the Trees sheet in the 6th column of the
range A1.F17. If you cannot find a match, then see if you can find a match for B4 in the 6th
column of the Shrubs sheet in range A1.F3.

You can find the formulas and some comments in
VLOOKUP_ACROSS MULTIPLE SHEETS ANSWER xlxs.
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Review Exercise

— On Your Own- Create A VLOOKUP Across Multiple Sheets And Find Peyton Manning'’s
Jersey Number.

If you want to practice a more complex calculation, open
SPORTS VLOOKUP ACROSS MULTIPLE SHETES.xlsx and see if you can use
VLOOKUP and IFERROR to look up Peyton Manning’s jersey number and Bobby Orr’s

P. Manning B.Orr

number.
A B C D E F G H | 1 K L M N o P Q

1

2

3

4 |Try searching through 3 tables and finding Peyton Manning's Number Try searching through 4 tables and find Bobby Orr's Number

5

6 |Name Number Name Number

7

8

JERIEEE

o o

4 4 » M| Sheeatl  Basketball Baseball . Footbal . Hockey - %#3
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Review Questions — Section 4

The review questions accompanying this course are designed to assist you in achieving the
course learning objectives. The review section is not graded; do not submit it in place of your
qualified assessment. While completing the review questions, it may be helpful to study any
unfamiliar terms in the glossary in addition to course content. After completing the review
questions, proceed to the review question answers and rationales.

5. To create a VLOOKUP across multiple sheets, incorporate the function along
with the VLOOKUP.

SUM
ISNA
IFERROR

CHOOSE

po o
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Using VLOOKUP For Multiple Results

VLOOKUP() and ROW() and COLUMN()

At times, you may want to display multiple results for whatever you are searching. For example,
when I look up the part number in the database, I may also want to see the description, the
quantity, and the cost of the part at the same time.

A B C D E F G
1 Parta Number Description Location Quantity
2 [ D118 |
3
1
3
5
7
3 Parts Database
3 Number |Description Location Quantity Cost Retail
1] D178 Gangley Pliers Bin4 - M 57 $1047 51795
1 A-202 HCAB Washer Bin 3-0 856 $ 012 5§ 025
2 C-098 Finley Sprocket Bin&-0 387 $ 157 5 295
3 B-111 6" Sonotube Bin & -M 86 515.24 §19.95
r| D017 Langstrom 7" Wrench Bin10 -M 75 $18.69 5 27.95
5 C-31 Thompson Socket Bin 6 -P 298 311 F 595
6 A-182 S-Joint Bin2-M 155 5 685 F 995
7 B-047 LAMF Valve Bin 20-V 482 5401 5 695

We could do this by creating 3 separate VLOOOKUP formulas, but that method is time
consuming and prone to error if we later need to make changes.

Using the COLUMN() or the ROW() function inside of the VLOOKUP solves this problem.
All you need to do is create the calculation once and then copy it.

VLOOKUP and COLUMN

Let’s use VLOOKUP and COLUMN to search and then display multiple results. In the example
above, | want to create a formula that will display the Description, the Location, and the Quantity
based upon whatever Part Number is displayed in cell B2. We could do a simple VLOOKUP in
cell C2 and it would look like this: =VLOOKUP(B2,$B$10:$G$17,2,FALSE). However, we
would have to create another VLOOKUP to get the Location, and create another one to get the
Quantity. If I wanted the Location, the Quantity, Cost and other information, I could write
several VLOOKUPs. The more you write and edit, the more chances of errors. So, we are going
to nest the COLUMN function inside of the VLOOKUP function and then just copy it across.

The COLUMN function simply tells Excel what column it needs to go to.

The syntax for COLUMN is simple albeit unhelpful. =COLUMN(reference). Not too useful, is
it? Let’s walk through this.

In the screenshot below, I have =COLUMN(A1) and Excel has returned a result of one. If [ had

typed =COLUMN(A20) I would have also received the answer of one. Excel is only concerned
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with the column number which is A. A is the first column in the spreadsheet so one was returned.

Function Arguments l 2 ﬁ,l

COLUMM

Reference

1

= {1}

Returns the column number of a reference.

Reference is the cell or range of contiguous cells for which you want the column number,
If omitted, the cell containing the COLUMM function is used.

Formula result = General

Help on this function [ Ok ] [ Cancel ]

e
=TT

If I had typed =COLUMN(DS) the resulting answer would be _ ? If you answered 4 then you
have the right idea. D is the 4™ column in the spreadsheet, so the answer would be 4 and it is
shown in the screen shot below.

Function Arguments X

COLUMM

Reference |ds| BRz| = 0

4

Returns the column number of a reference,

Reference is the cell or range of contiguous cells for which you want the column number,
If omitted, the cell containing the COLUMM function is used.

Formula result = General

Help an this function oK ] [ Cancel

Hopefully yo; see where I am going with this and how it will work when we nest it in the
VLOOKUP’s Column index number argument.
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LET’S TRY IT!

1.

Open VLOOKUP-COLUMN.xlsx

I have a drop-down data validation already created for Part Number in cell B2.

A B C D E F G
Pamt Number Deascription Location Quantity
D-178 ————— |
Parts Database
Mumber |Description Location Quantity Cost  Retail
D178 Gangley Pliers Bin 4 - M 5T 51047 517495
A2 HCAB Washer Bin3-0 B56 § 012 5 025
i C-098 Finley Sprocket Bin5-0 357 5 157 5 295
o B-111 6" Sonotube Bin 8 -0 86 $15.24 51995
{ D017 Langstrom 7 Whrench Bin10 -M 75 $18.69 §27.95
C.3n Thompson Socket Bin & -P 298 §311 § 6595
16 A1B2 S-Jaint Bin 2 - M 155 5 685 5 995
17 B-047 LAMF Valwe Bin 20-V 482 5401 § 695

We want to set up a VLOOKUP in Cell C2 that will look at the part number displayed in

Column B and retrieve the corresponding description from the parts database (lookup table). We

are then going to copy that into D2 to retrieve the location. We are going to do this using a

VLOOKUP and COLUMN function nested together.

1.

ARl e

Click in cell C2.

Click the f 1con on the Formula Bar.

Select the VLOOKUP function.

In the Lookup value type $B$2 we are looking up the Part Number displayed in B2.

The Table array is $B$10:$G$17.

In the Col Index Num section type COLUMN(B2).
We are typing COLUMN(B2) rather than selecting the COLUMN function and then
selecting B2 simply because it is faster this way.

In the Range Lookup type, FALSE.
Click OK.
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c2 - > W e =VLOOKUP(5B%2,5B510:5G517,COLUMM(B2),FALSE)
A B C D E F
1 Parta Number Description Location Quantity
2 [ D017 |G317.COLUMN(BZ2),FALSE) I |
3
4
5 Instructions: use Vlookup and Column to find the description for the part shown in B2
& Then copy it across to find the location and quantity.
7
s Parts Database
Function Arguments ? 4
Num
VLOOKUP
D-1 ==
1 Lookup_value |5g52| ERz| = D07
C_D' Table_array | SBES10:5G517 Bz = ['D-178","Ganagley Pliers”,"Bin 4 - M"...
B.1 Col_index_num | COLUMN(E2} Rzl = {2
D0 Range_lookup | FALSE Rzl = FALSE
C3 = ["Langstrom 77 Wrench™}

Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you

A1 specify. By default, the table must be sorted in an ascending order.

B0 Lookup_walue is the value to be found in the first column of the table, and can be a
value, a reference, or a text string.

Formula result = Langstrom 77" Wrench

Help on this fundion Cancel

You should see that you now have a description that matches the Part Number displayed
in B2.

9. Copy the formula across to D2 and you should see the Location display. If you have an
error, please make sure the Lookup Value is $B$2. If you forgot to make it an absolute
cell reference when you copied it, Excel is now looking at C2 instead of B2. The
Table array also needs to be an absolute reference or a range name.

Now the big question. We said COLUMN counted the columns, so Description is in Column C
— the third column- so why did we type Column(B2) instead of COLUMN(C2)? The key is the
Table array — we didn’t start with Column A. Instead we started with Column B as the
beginning of the table array, so Excel starts counting from there. Make sense?

VLOOKUP And ROW

Now, that you understand how COLUMN works, the ROW function is a breeze as it works
basically the same but allows you to lay your results out row-wise rather than column-wise.

This example is very similar to the previous one — the only difference is that we want to use
ROW instead of COLUMN, as we want our results to display in C2 and C3 instead of in C2 and
D2, (I dropped Quantity from this example).

Bo - Je
A B C
1 Part Number B-111
2 Description
3 Location
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The ROW function simply tells Excel what row it needs to go to. The syntax for ROW is
simple. =ROW([reference]). That is about as helpful as =COLUMN([reference]) isn’t it?
In the screenshot below, I have the =ROW(]A4]) and it returns an answer of 4.

Function Argumeants 7| &

ROW
=

= {4}

Referemce | A4

&

Returns the row number of a reference.

-
Reference |s the cell or a single range of nailg: for which you want the row number; if
omitted, retumns the call containing the ROW function.

Formula result = 4

Help an this function ;__,-' | OK | | Cancel

=LA LRLE LS

The screenshot is telling Excel to go to Row 4. If I had typed in =ROW(|B4]) or =ROW([ZA4]), |
would have received the same answer, as Excel just ignores the column identifier since it is only
concerned with what row it is on. It’s an Excel convention since you refer to everything with a

column and a row identifier.

LET’S TRY IT!
Use VLOOKUP and ROW together to multiple results.

1
2
3.
4

Open VLOOKUP ROW xlsx.
Click in cell C2.

Select the VLOOKUP function from the = | icon.

. In the Lookup value type $C$1 as we are looking up the Part Number which is displayed

in C1.

The Table_array is $B$10:$G$17.

Table array remains unchanged — it is the same as last exercise.

In the Col Index Num section type ROW(A2).

Again, it is simpler and faster to type this in then to go and retrieve the ROW function,
and then type in A2, however you can do that if you wish.

=ROW(A2) = 2 tells Excel to go to the second column in the table.
In the Range lookup type FALSE.
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Function Arguments [ ? —Eh]

VLOOKLIP
Lookup_value | £C51 ﬁ = "B-111"
Table_array |$B510:5G517 F%| = {D-178","Gangley Pliers”, Bin 4 -M",57,
Col_index_num | row(az) l@ = {7
Range_lookup | False| F| = FALSE
= {6 Sonotube™}

Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you
specfy. By default, the table must be sorted in an ascending order.

Range_lookup is a logical value: to find the dosest match in the first column (sorted in
ascending order) = TRUE or omitted; find an exact match = FALSE.

Formula result = 6™ Sonotube

Help on this function [ Ok ] \ Cancel I
8. Click OK.
You should see that you now have a description that matches the Part Number displayed
in C1.

9. Copy the formula down to C3 and you should see the Location display.

ca - I =VLOOKUP({5C51,5B510:5G517, ROW[A3),FALSE)
A B C D E
1 |Part Number B-111
2 |Description 6" Sonotube
3 ILr;:-c:atir::-n Bin & -M
4
o

If you have an error, please make sure that the Lookup_value is either $C$1 or C$1. If you forgot
to make it an absolute cell reference when you copied it, Excel is now looking at C2 instead of
C1. The next sheet in the file is the answer sheet, in case you want to compare your answer.

Tip: The F4 key cycles you through the absolute and relative cell reference options.

If we wanted to have Part Number, Description and Quantity display, instead of Part Number,
Description, Location, then we could not have copied it to C3, as copying would have picked up
Location. If you did copy it, then you would have had to manually adjust it so that it picked up
the correct cell references by changing Row(A3) to Row(A4).

Review Exercise
On Your Own - Create A Data Validation Drop-Down List of Employees’ Names And Then Find
Their Respective Departments And Extensions.

1. Open REVIEW_VLOOKUP ROW_COLUMN.xlsx.
2. Incell B1, try creating a Data validation drop-down list to pick up the employee names
found in Column P of the table of employee information.
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P Q R 5

Mame artment Extension Office
McCarthy Mafketing 6834 B-1-54
Helstrom AgCounting 1283 A-1-23
ales 5781 B-2-55

sorrentin

Murphy Accounting 1284 A-1-24

A B Dupre Finance 2587 A-3-41

1 Employee Name Rankel Accounting 1288 A-1-12
2 Department Simpson  Engineering 2844 C-3-45
3 |Extension Moore Sales 3786 B-2-36

If you do it correctly, you will have a drop-down arrow beside B1.

A B £
Employee Name |[Murph -

3. In B2, retrieve the employee’s- department.
Use VLOOKUP with the ROW function and copy it down to Extension in B3.

The answer is on the following sheet and should look similar to the screen shot below:

A B C
1 Employee Mame ([Murphy -
2 Department Accounting
3 Extension 1284

=» [f you want to play around with it, try step 3 with the Column function instead of ROW. In
that case, you need to copy to C2.

Drawback to VLOOKUP

What if I asked you to look up the Unit Price based on the Product name instead of Product ID?
Could you do it? The answer is maybe, sometimes, or no — not with a VLOOKUP. How is that
for a precise answer?
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E F G H I J X L ] M 0 [ (o

farmation Look Up Tabla
ProductID Product Name  Cuantity  Unit Price [Product 12 |Category |Product Line Type |Product Mame [size  |price

13 BG-CF-23 Bing Chermy sVLOQEUMF3, product_table, 7 False Statuany Fountain | Daisy Chadn ‘Water Fountain 5 7930

13 BH-5v-67 Silver Blrch CE-DE-BH |Décor Birding Birg House |Cottage Birghouse 5 16,55

13 BD-PF-45 Bosc Pear HF-DB-BH |Décor  |Binding |Bérd Feader |Hummingbird Feedar 5 3495

14 CE-DB-BH  Cottage Birdhouse FP-DE-BB |Décor Birding |B-r{lﬂa1h Flower Patal Birdbath 5 18,55

13 DC-DF-DB  Dalsy Chain Bench DC-DF-D8 |[Décor  [Furniture  [Bench Dalsy Chain Bench 51599,00

13 DC-DF-DB  Daisy Chain Bench DL-DF-BS | Deécor Furmifure !Benrh Duaigy Chadn Bistro et 5 250,00

13 GA-AF-45 Gala | Paperback Maple 4-5F1 5 24,95

13 ME-PE-B9 m{mw"m -t |Paperback Maple BTFL |5 3995

13 WG-VL-34  WWine | WooaP Papertack Maple B-9Ft 5 69,95

Lockup_walue F3 [f] = g cherry Bloodgeed lapanese Maple |4-5F1 5 M4.95

Table_srray | produes_tabie El = [DCOSE", Tabcor”, Stahuary”, Fourd Bloodgesd lapanese Maple |67 FL 5 3995

| e e ol e ] - 7 Blaodgesd lapanese Maple |8-9 Ft 5 69.95

| 2 = — Silver Birch 4-5F1 5 M4.95

| D et (o] - Fuse Silver Birch 6T7F |5 995

= Silver Birch 8-9Ft 5 69595

m&;;ﬂgjﬁ“ nm’:;ﬁ-“mm“ﬂﬂhmmﬁ“'mmfm Bartlet: Pear 4-5F1 & 16.95

Table_array @ 4 e of bext, rombers, o kel values, in which dals B retresed. — e e izt

= iy Bl it b oo el Bartlets Pear B9F1 |5 6458

Bosc Paar 4-5Ft 5 1695

Bosc Pear &=TFt R ]

Bosc Paar 8-9 Ft 5 8455

|I| — Bing Cherry 4-5% Ft 5 1758

I put all the information into the VLOOKUP Function Argument, but notice that Excel does not
provide an answer. Any guesses as to why not? Earlier, I mentioned that Excel assumes that the

leftmost column is sorted. Are you ready to guess now after that hint? Okay, you guessed it. The
VLOOKUP automatically looks in the first column of the table and assumes it will find a match

there. In the screenshot above it is trying to match the words Bing Cherry with a Product ID
number, and there is nothing that matches. If the first column in the table had been Product

Name, then it would have found a match, but not necessarily the one we wanted. As you can see,

there are multiple products with the same name. In this case, maybe might be the answer to the

question.

There are workarounds if the first column of your table does not match what you are looking for.
The easiest way is to either move columns around in the lookup table, or in this case, just change

the table so that instead of starting at column K, it starts at Column O.
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E F G H 1 1] K L M N o] P Q
yrmation Look Up Table
Product ID Product Name Quantity  Unit Price | Product ID |Category |Product Line |Type Product Name Size Price
BG-CF-23 Bing Cherry |=\JLOOKUP{F3,$OS3:$Q$3D,3,false} DC-DS-WF |Décor Statuary Fountain Daisy Chain Water Fountain 5 79.50
BH-5V-67 Silver Birch CE-DB-BH |Décor Birding Bird House |Cottage Birdhouse $ 16.65
BO-PF-45 BoscPear HF-DB-BH |Décor Birding Bird Feeder |Hummingbird Feeder $ 34.95
CE-DB-BH Cottage Birdhouse FP-DB-BB |Décor Birding Bird Bath  |Flower Petal Birdbath $ 18.95
DC-DF-DB  Daisy Chain Bench DC-DF-DB |Décor Furniture Bench Daisy Chain Bench $199.00
DC-DF-DB  Dai — Daisy Chain Bistro Set 5 250.00
. T |-
GA-AF-45 Gl Function Arguments T Paperback Maple 4-5Ft § 24.95
ME-PB-89 Pa VLOOKUP Paperback Maple 6-7Ft $ 39.95
WG-VL-34 Wi Lookup_value F3 E%| = "Bing Cherry” Paperback Maple §-9Ft $ 69.95
Table_array |$053:50530 E&| = {Daisy Chain Water Fountain®,0,79.5;7 BloogoodiiapancselMapl el 425kt $ 24.95
. — Bloodgood Japanese Maple |6-7Ft $ 39.95
Col_index_num 3 ILQ‘I =3
— Bloodgood Japanese Maple |8-9Ft $ 69.95
Tz S BS| = FALSE Silver Birch asFt | $ 2495
= 17.95 Silver Birch 6-7Ft 5 39.95
Look_s for a value in the leftmast column of a t_able, and Hm_an returns a value in the same row from a column you silver Birch 8-9Ft $ §9.95
specify. By default, the table must be sorted in an ascending order.
Bartlett Pear 4-5Ft % 16.95
Col_index_num is the column number in table_array from which the matching value
should be returned. The first column of values in the table is column 1. Bartlett Pear A S 29.95
Bartlett Pear 3-9Ft 3 64,95
Bosc Pear 4-5Ft 5 16.95
Formula result = 17.95 Bosc Pear 6-7Ft 5 39,95
Help on this function ’ OK ] | Cancel | Bosc Pear 8-9Ft $ 64.95
L _ W Bing Cherry 4-5Ft $ 17.95

In the example above, it looks down Column O, which is the first column in the table array, and
then it looks over 3 columns to retrieve the price.

Drawbacks

The drawback to the VLOOKUP is two-fold. The first column of the lookup table must contain
what you are looking for, and to find the answer VLOOKUP only looks to the right. In other
words, if Price had been in Column M or N, then once it matched the Product Name in Column
O, it cannot look left.

As I wrote earlier, people usually shuffle the columns around, or in our case, just select a
different portion of the table. However, if your spreadsheet is complex, or you are linking over to
someone else’s files, you may not have this luxury.

The fix is a bit complicated but it works. It requires combining the CHOOSE function and the
VLOOKUP together. First, let’s look at the CHOOSE function by itself.

XLOOKUP is a new Excel function that is still in beta at the moment; however, this function
will alleviate some of the issues with Vlookup as it includes a Lookup array in the function
syntax that allows you to identify the lookup column range so the order will not matter. We will
discuss this a bit more , in a later section of the EBook, but I wanted to point it out. So, if this
function is available to you then you may want to jump to that section.
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CHOOSE Function

The CHOOSE function is also in the Lookup and Reference category. It returns the values from
an existing list. One common application for CHOOSE () is to calculate weighted questionnaire
responses or to use it to select a discount or tax rate. Another application is to integrate it with
worksheet option buttons.

The syntax is =CHOOSE(Index_number, Valuel, Value2,...Value254).

It looks at the index number and then search r a match in the list.

It works simply. =CHOOSE(2, 10,15,2 ~>0) = 20.

Since the Index Number is 3, CHOOSE selected the 3™ value in the list, which was
20. See, I told you it was simple.

Here is an easy example for using CHOOSE() as a lookup function, all on its own, so you can
see how it works. After that, we will create an example and use VLOOKUP and CHOOSE
together.

In the example below, I want to look up and assign a tax rate based upon the filing status shown
in Column D. The tax rates are typed directly into the CHOOSE() function syntax.

=CHOOSE(D4,0.15,0.25,0.28,0.33,0.35)

We are telling Excel to look at D4 and then find that corresponding number in the
list. Cell D4 has a filing status of 4, so Excel goes to the 4% item in the list, which is
0.33, and returns it. If we copy the formula down to row 5, Excel would see that
Paine has a filing status of 2 and would return the 2" number in the list, which is
0.25. -

E4 - Jx | =CHOOSE(D4,0.15,0.25,0.28,0.33,0.35)
1
A B C D E F €]
1 |
2 I'
3 Salary Filing Stat Tax Rate
4 Adams 300,000 M 4I D.33.|
5 Paine 73,000 2
& Hamilton 485,000 5
7 Shays 18,000 1
8 Pitcher 23,000 1
9 Madison 147,000 3
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CHOOSE VS VLOOKUP
Let’s briefly look at how the CHOOSE and VLOOKUP functions compare in this example.

CHOOSE()

The formula using CHOOSE is: =CHOOSE(D4,0.15,0.25,0.28,0.33,0.35)

E4 - fe | =CHOOSE(D4,0.15,0.25,0.28,0.33,0.35)

A B C D E F G H | il K L M N
1
2 Using Choose, find the Tax Rate for Column E Lookup Table Information
3 Salary Filing Stat Tax Rate Filing Status Tax Rate
4 Adams 300,000 4 33% 1 15%
5 Paine 73,000 2 25% 2 25%
6 Hamilton 485,000 5 35% 3 28%
7 Shays 18,000 1 15% 4 33%
8 Pitcher 23,000 1 15% 5 35%
9 Madison 147,000 3 28%

The advantages of using CHOOSE this way are:
e you don’t have to worry about absolute cell references
e you don’t need to create a lookup table
The disadvantages of using CHOOSE are:
¢ You have to type in all the values into the argument
e You are limited to 254 values in the list

VLOOKUP()

If we had used a VLOOKUP, we would have created a lookup table such as the one in column M
and N, and the formula would have been-=VLOOKUP(D4,$M$4:$N$8.2, False)

An alternative solution for CHOOSE would be =CHOOSE(D4,$N$4,$N$5,8N$6,$N$7,SNS$8).
However, this requires the use of a column of information and absolute cell references. It is
more work than using the VLOOKUP, since you had to type in each value instead of just using
a table array.

VLOOKUP Searching In A Different Column For A Match
Unless you are using a short and simple lookup, VLOOKUP would typically be selected over
CHOOSE. So, why did we look at CHOOSE?

I did have a reason — honest. The major disadvantage of the VLOOKUP is that you must look
down the first leftmost column to find the match, which can be difficult since you may have to
move columns all around to accommodate it. However, by combining the VLOOKUP and
CHOOSE together, you can trick Excel into selecting a different column for the VLOOKUP.
Now that you understand how CHOOSE works, let’s incorporate it into a VLOOKUP where
the column we want to look in is not the leftmost column.

LET’S TRY IT!
We want to determine the price for each product based upon the Product Name. This is a little
more complicated because we want Excel to look at multiple index numbers rather than just one.
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To do this we need to create an array, which is just a block of contiguous cells that Excel treats

as a single unit.

1. Click on the VLOOKUP & Choose sheet in the VLOOKUP_and CHOOSE.xIsx file.
The data is similar to what we used in past exercises —here it has been moved around a bit.
This time we are going to search for Unit Price by Product Name, as there is no Product ID
column in the order entry information.

2. Click in Cell G3.

3. Select the VLOOKUP function from the _#* | icon.
We are going to enter the VLOOKUP components first since we are already familiar with them.
Enter the information as shown in the screenshot below:

D E F L] H 1 | K L M M o ]
Order Entry Information Look Lip Table

Customer Requested Ship Product Name  Cuantbity  Unit Price | Product ID |Categony [Product Ling | Type Size ¢ |Product Mame
‘Willkamns Gardens 4/20/2013 Bing Chesry |-'\' LOOKURLES,, 2, False| |DC-D5-WF |Décor Statuary Fountain 5 T3.50 |Daisy Chain Water Fountain
Bucioeye Gardens 10/25/2013 Sibver Birch CE-DB-BH |Decor Barding Baird House f 5 16.85 |Cottage Birdhouse
Pence Mursery 3/10,/2013 Baosc Pear = ‘_'_"'_'_‘_F ] —— - ummingbird Feeder
Walden Mursery 4/2/2014 Cottage Bardhouse ST — TN B r-:_ . @ Sower Pedal Birdbath
‘Western Landscapin 11452013 Daisy Chadn Bench HLODELIP iy Chain Bench
Thoreau Reflections 12/15/2013 Daisy Chain Bench Loskup_value E3 Tl = g chery izy Chain Bastro Set
Hoosier Trees 10/25/2013 Gala  TIp— | - Paperback Maple

b Buckeye Gardens 10/25/2013 Paperback Maple 5 A _..‘ e | Paperback Maple

| | Dabey Winery 10/29/2013 Wine Paperback Maple

i Fuage bockers | Fale] | = P |l i L —

[Bicodgood apanese Maple

e Enter E3 as the Lookup value — it currently displays as Bing Cherry.
e We are only going to have 2 columns, Price and Product Name, so we are going to put a
2 in Col_index num since we are telling Excel that Product Name is the first column in
the table.
e Since we want exact matches, and the data may not be sorted, we are including FALSE
in the Range lookup.
Now for the interesting part. VLOOKUP only looks in the first column of the table, but in this
case, Product Name is not the first column in the table — it is the last column. We can’t change
the table array since Price is to the left of Product Name. Remember- VLOOKUP assumes the
column it is going to match is the first column in the table, and then it looks to the right to find
the corresponding data. In this case, Price is to the left of Product Name, so we will trick Excel
by using the CHOOSE function inside of the VLOOKUP.
The table array component is going to read:

CHOOSE({1,2},$P$3:$P$30
Let’s start at the back. We are telling Excel that we have 2 columns, Column P and Column O,
and the specific cells in those columns are from 3 to 30.

Now, let’s look at the beginning. The 1,2 is telling Excel that we have two columns, P and O,
and that Excel needs to look at the first column.

The funny brackets around the 1 and the 2 tell Excel that this is an array. An array is a
contiguous range of cells that are considered a block of cells that cannot be separated.

Okay, let’s put it all together.

1. Click in Table array in the existing VLOOKUP dialog box.
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2. Click on the drop-down arrow beside the Name Box and select the CHOOSE function. If
CHOGOSE is not visible, click More Functions and search for CHOOSE in the Lookup
and Reference catego

Insert Page Layout Formulas Data Review View Developer 12 Tell my
'“'D d6 Cut g - = -
E!E"I Co Functior gurnent 7
Paste ) B
o rom  vLOOKUP o
.-"'-'J- _—
Clipboar( Lookup value |E3 - f%| = ‘Bing Chemy"
| —
& 55 number
VLOOKUP Table_aray | = numd
———— = == .
VLOOKUE Col_index_num 2 s-ﬁ- = 7
IFERROR Range_lookup |false F®:| = FALSE
IFMNA =
LOOKUP Looks for a value in the leftmost column of a table, and then returns a value in the same row from a column you
specify. By default, the table must be sorted in an ascending order.
IF Table_array is a table of text, numbers, or lagical values, in which data is retrieved.
AVERAGEIFS Table_array can be a reference to a range or a range name.
SUMIFS
COUNTIF Formula result =
AVERAGEIF
Help on this function Cancel
SUMIF i
More Functio., r Range_lookup | false P%:| = FALSE

A CHOOSE dialog box should appear. If you look at the formula bar, you will see that
the VLOOKUP has now incorporated the CHOOSE function.

Function Arguments ? x
CHOOSE
Index_num | {1,2] E R
Valuel | SPS3:5P530 F&=| = {"Daisy Chain Water Fountain™: Cot...
valuez |5053:50530 M| = {79.516.65,34.95;18.95,199;250:24.9..,

1 Daisy Chain Water Fountain™, 79.5:...
Chooses a value or action to perform from a list of values, based on an index number.

Index_num: specifies which value argument is selected, Index_num must be between
1and 254, or a formula or a reference to a number between 1 and 254,

Formula result = 17.95

Help on this fundion Cancel
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3. Enter {1,2} in Index -num type. The brackets tell Excel that this is an array. An array, in
Excel, means that the cells all belong together and are treated as a contiguous block of
related information.

4. Enter $P$3:8P$30 in Valuel.

Enter $0$3:308%30 in Value?2.

6. Click OK.

This is the actual formula that should display in the formula bar.
=VLOOKUP(E3,CHOOSE({1,2 ,$0$3:$0830),2,FALSE).

7. Copy the formula down.

9]

We are telling Excel to look at cell E3, which is displaying Bing Cherry, and then to go to
Column P, which is the first of our two columns, and find a match. Once it goes down Column P
and finds a match, then it looks at the VLOOKUP Column Index and sees that it should go to
the 2" column in the table (Column O) and retrieve the associated price of $17.95.

Make sense?

G3 - £ | =VLOOKUP{E3,CHOOSE({1,2},5P$3:5P$30,5053:50$30),2,FALSE)
C D E F G H I J K L M N o P
Order Entry Information Look Up Table
Customer Requested Ship Product Name Quantity Unit Price Product ID |Category |Product Line |Type Size Price Product Name
Williams Gardens 4/20/2013 Bing Cherry DC-DS-WF |Décor Statuary Fountain $ 79.50 |Daisy Chain Water Fountain
Buckeye Gardens 10/25/2013 Silver Birch 24.95 CE-DB-BH |Décor _ |Birding Bird House $ 16.65 |Cottage Birdhouse
Pence Nursery 3/10/2013 Bosc Pear 16.95 HF-DB-BH |Décor Birding Bird Feeder $ 34.95 |Hummingbird Feeder
Walden Nursery 4/2/2014 Cottage Birdhouse 16.65 FP-DB-BB |Décor Birding Bird Bath S 18.95 |Flower Petal Birdbath
Western Landscapin 11/5/2013 Daisy Chain Bench 199 DC-DF-DB |Décor Furniture Bench $199.00 |Daisy Chain Bench
Thoreau Reflections 12/15/2013 Daisy Chain Bench 199 DC-DF-BS |Décor Furniture Bench $250.00 |Daisy Chain Bistro Set
Hoosier Trees 10/25/2013 Gala 15.95 ME-PB-45 |Tree Ornamental |Maple 4-5Ft $ 24.95 |Paperback Maple
) Buckeye Gardens 10/25/2013 Paperback Maple 24.95 ME-PB-67 |Tree Ornamental [Maple 6-7 Ft $ 39.95 |Paperback Maple
L Daley Winery 10/29/2013 Wine 9.95 ME-PB-89 |Tree Ornamental |Maple 8-9Ft $ 69.95 |Paperback Maple
2 =54 ME-BJ-45 |Tree Ornamental [Maple 4-5Ft $ 24.95 |Bloodgood Japanese Maple
3 ME-BJ-67 |Tree Ornamental |[Maple 6-7Ft S 39.95 |Bloodgood Japanese Maple
1 ME-BJ-89 |Tree Ornamental |Maple 8-9Ft S 69.95 |Bloodgood Japanese Maple
3 BHSV-45 |Tree Ornamental |Birch 4-5Ft $ 24.95 |Silver Birch
3 BH-SV-67 |Tree Ornamental |Birch 6-7 Ft $ 39.95 |Silver Birch
7 BH-SV-89 |Tree Ornamental |Birch 89Ft $ 69.95 |silverBirch

I want you to look at Column E and G and see if you notice anything important.

What I wanted you to notice is that Silver Birch, Row 4, has a price of $24.95. If you look
through the lookup table, you will see Silver Birch has multiple price points depending upon the
size of the tree. Excel selects the first one that it finds and then stops. If you look at the Daisy
Chain Bench and Paperback Maple, you will see the same thing. Using a product number,
instead of a general product description that is specific to the individual product, is always a
better choice. In databases, Employee Id, or social security number, is used rather than the
employee’s last name.

Review Exercise
On Your Own -Use VLOOKUP And CHOOSE To Find The Customer’s Salesperson.
1. Open VLOOKUP_and CHOOSE.xlIsx and select the sheet VLOOKUP& Choose
Review.
2. In cell K2, we want to find who the salesperson is for the Customer in cell K1.

527 -
A B £ D E F G H | J K
1 Customer  Daley Winery
2 Salesperson
3
4 Salesperson State Customer Requested Ship Product ID
5 Daniels OH Buckeye Garden 10/25/2013 ME-PB-89
6 Daniels OH Buckeye Garden 10/25/2013 BH-5V-67

To accomplish this, you need to use VLOOKUP and CHOOSE as the Customer is not the first
column in the table.
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In some cases, it is easier and faster to just move Column C and make it the first column, but if
you are linking to someone else’s worksheet you may not have that option. Also, if your
worksheet is complex and large, you don’t want to be moving columns around since that is
asking for an error down the road. Don’t worry if you frequently face this situation. There are
other lookup functions that may work better for you, and we will be getting to them shortly.

CHOOSE And SUM

As mentioned earlier, CHOOSE, by itself, doesn’t seem to be that useful but it becomes more
useful when combined with other functions. For example, you can use it with SUM. In the
screenshot below, I have two columns of numbers. By changing the Index Number in the
CHOOSE function, I can have it sum a different cell range.

D1 v fe | =SUM(CHOOSE(1,A3:A7,B3:87))
A B C D E F G
1 | 150_|
2
3 10 5
4 20 10
5 30 15
6 10 20
7 50 25

The calculation was =SUM(CHOOSE(1,A3:A7,B3:B7)) which caused Excel to add and sum
the first column in my list. If I changed the calculation to SUM(CHOOSE(2,A3:A7,B3:B7)) the
answer would be 75, which is the total of B3.B7. You could do this with any number of
columns.

Below is an example of how you might want to set something up using SUM and CHOOSE. In
the screenshot, I want to sum the sales for whatever region I specify in Column H. Region 1
would be Column A, Region 2 would be Column B etc.

A E C D E F G H
1 Region: 3
2 |East(l) West(2) Morth (3] South (4] Sales 15
3/ 100 S 50 $ 10 S5 20
4|5 200 5 100 § 20 5 4.0
5/5 300 S 150 $ 30 § 60
B |S 400 S5 200 5 4.0 5 8.0
75 500 S 250 $ 50 S 100

Review Exercise
On Your Own- Use CHOOSE And SUM To Add Up Sales For The Specified Region.

1. Open CHOOSE and SUM.xlIsx On Sheet 1, sum the sales for the region displayed in
H1.
The answer sheet is also in the file but I have displayed the formula below as well.
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H2 v

A B
1
2 [East(1) west
38 100 S

k& =SUM({CHOOSE(H1,A3:A7,B3:B7,C3:C7,03:07))

C D E F G H
Region: 3
(2) MNorth(3) South(4) Sales | 15]

50 § 10 § 20

4 |$ 200 $ 100 S 20 S 40

HLOOKUP Function

HLOOKUP is essentially the same function as VLOOKUP except it looks up data that has been
formatted by rows instead of columns. The V in VLOOKUP is for vertical looking in columns.
HLOOKUP is for horizontal looking across rows of data.

HLOOKUP tends to be used infrequently because most people design their spreadsheets
vertically.; However, it may come in handy at some point, so we are going to take a quick look at

1t

The syntax for HLOOKUP is: =HLOOKUP (lookup value, table array, col index number,
range lookup, False)

Lookup value

The cell you want Excel to lookup or match.

Table array

The location (range of cells) of your lookup table.

Row index Num

The row number in the lookup range that has the data you are seeking.

Range_lookup

If you use False, and there is not an exact match, a value is not
returned. Use true or blank if you don't need an exact match.

The Column_index Num has been replaced by the Row index num- other than that, the syntax is
exactly the same as a VLOOKUP. Does this remind you a bit of COLUMN() and ROW()? It
should. The VLOOKUP looked in columns whereas the HLOOKUP looks in rows.

Function Arguments ? >
HLOCKUP
Lookup_value || Bl =
Table_array FRz| =
Row_index_num | =
Range_lookup FRz| =

Looks for a value in the
a row you specify.

Formula result =

Help on this fundction

top row of a table or array of values and returns the value in the same column from

Lookup_wvalue isthevalue to be found in the first row of the table and can be a
value, a reference, or a text string.
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Let’s look at the screen shot below and break it apart. We want to find the total amount for
March and have it display in cell B2.

G4 bl &
& B C D E F G H |
1 Month Mach

s 3
5 00 8 8
1 2215600 % saser "8 416808
5 5
] ¥
5

§91,015.48 190952563 3 a248% 3 L5
Aceoumts Facsavable Interedt Acensal 5 9. 331 88 8 30,213.50 § 31,120.32 §

Towal - Asesume 100 § 22343600 § 22ieabbid § 225078451 § 2EAANGTOL § 230T4r2e2 § 23N A80ST

Using the example above we know the following:
Lookup value Cell Bl We want to look up March.

Table array $A$8:SIS15 The lookup table containing the information
we are looking for is in A9 through I15. I
used § for absolute cell references, just in
case we set this up to copy the formula.
Row index num 8 The data we want is in Row 15, which is the
8th™ row in the table = Total.

Range_lookup False If your data is not sorted, you must
enter False or you may get an
incorrect answer. Even if data is
sorted, if there is not an exact
match, Excel will find the next
closest value.

HLOOKUP is very picky and requires that the table array include the headings.
If HLOOKUP can't find lookup value, and range lookup is TRUE, it uses the largest value that
is less than lookup value. If lookup value is smaller than the smallest value in the first row of
table array, HLOOKUP returns the #N/A error value.

Review Exercise

On Your Own- Use HLOOKUP To Look Up The Total Of Account 100 In March.
1. Open HLOOKUP xIxs.
2. Create a HLOOKUP in cell B2 to look up the Total of Account 100 in March.
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Function Arguments ? >
HLOOKUP
Lookup_value |B1| E®z| = "March
Table_array |5458:51515 FRz| = ["GLAccount”, Description”, Line £7...
Row_index_num | 2 FRz| = 8
Range_lookup |FALSE FRz| = FALSE
= 2259756.913

Looks for a value in the top row of a table or array of values and returns the value in the same column from
a row you specify.

Lookup_wvalue is the value to be found in the first row of the table and can be a
value, a reference, or a text string.

Formula result = 5 2,259 756,91

Help on this function Cancel

There is an answer file in the Excel workbook if you want to compare.
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Review Questions — Section 5

The review questions accompanying this course are designed to assist you in achieving the
course learning objectives. The review section is not graded; do not submit it in place of your
qualified assessment. While completing the review questions, it may be helpful to study any
unfamiliar terms in the glossary in addition to course content. After completing the review
questions, proceed to the review question answers and rationales.

6. In Hlookup.xIsx, if you want to look up the March petty cash amount of $4850, what
would the row_index number be if the array starts at Row 8?

poow
— 3 B~ W
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INDEX And MATCH

With INDEX MATCH, you can automate invoices and develop reports from a variety of
different sources. Many people argue the merits of INDEX MATCH over VLOOKUP. A lot of
people consider INDEX MATCH to be more powerful and versatile than a VLOOKUP,
particularly if you are searching through a vast amount of data, due to the way it searches.
However, analysis seems to question that assumption.?

Others favor the Index Match since the lookup table does not need to be sorted, nor does the
lookup value have to be the first column in the table. However, as we learned earlier, using
FALSE negates the sort issue, and you can work around the first column issue. Personally, I
always use VLOOKUP but my husband swears by INDEX MATCH, and he refuses to use
VLOOKUP. Personal preference I guess. It can also depend on how your data is set up.

The INDEX MATCH is a formula that combines two separate functions — INDEX and
MATCH. Individually, you would wonder how to use them, but together they are a great
combination. INDEX returns a value, or the reference to a value, from within a table or range.
The array version of the INDEX function always returns a value or an array of values (this is the
version that we will use).

Function Arguments ? et
IMDEX
Array || el =
Row_num Rz =
Column_num el =

Returns a value or reference of the cell at the intersection of a particular row and column, in a given range.

Array is arange of cells or an array constant.

Formula result =

Help on this fundion Cancel

The MATCH function looks for a specific value in a single column or row, and it returns a
number that indicates that value's position in the list. The MATCH function should look a little
familiar to you with its Lookup value and Lookup array arguments.

2 http://www.excelguru.ca/forums/showthread.php?132-INDEX-MATCH-versus-VLOOKUP
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Function Arguments ? et
MATCH
Lookup_value || Bl =
Lookup_array Bzl =
Match_type ERz| =

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

Lookup_walue is the value you use to find the value you want in the array, a number,
text, or logical value, or a reference to one of these,

Farmula result =

Help on this fundion Cancel

The Match type can be a 0,1, or -1.

0 indicates an exact match or N/A if the exact match not found
1 searches for the largest value less than or equal to the lookup value - must be sorted in
ascending order. / is the default
-1 searches for the smallest value greater than or equal to the lookup value - must be in

descending order.
Doesn’t sound like much, does it? To be honest, you really need to use the functions together to
see how they work as it is difficult to visualize. However, they can be very useful. Basically, it is
a more flexible VLOOKUP, but it requires combining two different functions. Let’s go through
an example together.

LET’S TRY IT!
We are going to use the INDEX and MATCH functions to look up the Product Name based
upon the Product ID. We are using the same example from earlier, so it will be easier to compare
the VLOOKUP and this INDEX MATCH.

1. Open INDEX MATCH.xlIsx and click on the sheet named Garden.

2. Click in cell F3.

3. Select Index from the Lookup and Reference category.
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Insert Function ? >

Search for a function:

Type a brief description of what you want to do and then Go
click Go
Or select a category: | Lookup & Reference e

Select a function:

COLUMM ~
COLUMMNS

FORMULATEXT

GETPIVOTDATA

HLOOKUP

HYPERLIME

INDEX(...)

Returns a value or reference of the cell at the intersection of a particular row
and column, in a given range.

Help on this function Cancel

4. Click OK.

Click OK again if a dialog box offers you different syntax choices.

6. Click in the Array section if necessary, and then select $0$3:$0$30 which is the Product
Name column. This is the column we want to search and retrieve a match.

7. Click in Row num and then go back to Name Box and select the MATCH function. If
you do not see MATCH, click on More Functions at the bottom of the list.

hd

INDEX ' > v =INDEX($0%52:50530)
INDEX
. . D E 3 G | H | | J

MATCH o | ._ o : S
HLOOKUP ™1 — 4
VLOOKUP 1M
IFERROR Array | 8052:30530 E = {Product Name"; Bartlett Pear™; Bartle
IFMNA Row_num E = number
LOOKUP Column_num E = number
IF _
AVERAGEIFS  Retums a value or reference of the cell at the intersection of a particular row and column, in a given range.
sUM Row_num selects the row in Array or Reference from which to retum a value. If

are Functio. omitted, Column_num is required,

Formula result =
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8. Click in Lookup_value and select E3 which is the value we want to look for.

A e

F3 - X v K =INDEX(5053:50530, MATCH(E3, 5K$3:5K$30,0))

C . D . E F G . H
1 Function Arguments ? et
2 |Custc
3 [winig MATEH
4 |Bucke Lookup_value |E3 F&% = ‘BG-CF-23
3 [Penc Lookup_array | SKS3:3KS30 F%: = ["BA-PF-45""BA-PF-67" BA-PF-39°'BG
& |Wald Match_type | of Bl = 0
7 |West _
8 |Thore Returns the relative position of an item in an array that matches a specified value in a specified order.
9 Hoos

Match_type isa number, 0, or -1 indicating which value to return.

10 |Bucke
11 |Daley
12

Formula result = Bing Cherry

13

14 Help on this fundion Cancel

18
9. In Lookup array type $K$3:$K$30 which contains the column of data we want to search
for a match in.
10. In Match_type enter a 0 for an exact match.
11. Click OK.

The INDEX MATCH formula is INDEX(30$3:$0$30,MATCH(E3,$K$3:$K$30,0))
The VLOOKUP formula is =VLOOKUP(13,$K$3:5Q$30,5,FALSE)

The components are quite similar — the two equations look at things a little differently. The
VLOOKUP looks at the whole table and then specifies the column to search in — Column 5.
Whereas, the INDEX MATCH formula is identified as 03:030, which is the 5 column.

Review Exercise

On Your Own- Use Index Match To Find The Discount Based Upon Quantity Purchased.
1.0pen INDEXMATCH_SPORTINGOODS .xlsx.
2.Select the SportingGoods Worksheet.

To keep it simple, all the information is on one sheet. This is a sporting goods store, and they
offer Discounts based upon Quantity purchased. At Row 22 you can see the quantity discount
information and the associated discount percentage. Typically, this information would be in a
different worksheet or file, but for our purposes it is on the same worksheet to make things
simpler.
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Your objective in this review exercise is, in Cell H4, to find the Discount based upon the

Quantity shown in Column E, using the Quantity/Discount table shown in rows 22-29. Give it a
try.

There is an answer sheet in the Excel file and I have it displayed below. In my answer, I used

range names but you can use cell references if you wish.

FESHSBUEYEREZLEEEaEIanman 28 @e®~mnk wh

A B c [ I - F G H I 4
Himts: Meed rero et absolute cell relerences
PK Sporting Goods -Shipments to Stores What happed ta the row 187
Ship Daste Product Line _ Stace State Gty Unit price Total Diseount Met Prics

202712016 Bikes Indianapalis IN 350,00 26,250.00 1%] 25 987 50
52016 Bikes Centeal N 3000 30,000.00 5% 28,500.00

3222016 Bikes South Shor Ma, 200 40000 B0,000.00 8% T3,600.00
WH2016 Bikes Deamtown 1L 250 00000 125,000.00 8% 115,000.00

3262016 Bikes Loop IL 300 350000 105 000,00 10% o4 500 00

352016 Bikes Manhattan WY BO0  G00.00 36000000 15% 306,000.00
47172016 Bikes Upstate 400 45000  180,000.00 12% 158, 40000
412016 Gol Clubs  Indianapalic BS0 500000 425 000.00 16% 357,000,090
1TI2016 Scoalers Loop 200 13500 27.000.00 B% 2484000

11172016 Scoolens a5 135.00 50,625.00 10% 45 562 50
1B/2016 Skates 400 7500 ) 12% 2640000
11172016 Gol Clubs TE0 %0000 0300.00 16% 657 000.00
1412016 Skis B0 240,000.00 16% 201 50000

11472016 Skis Hath Shan WA 30000 180,000.00 15% 153,000.00
1E/2016 Ta Upstata MY 50 13500 BTH000 T AA 7 #a,

Oty Dhscd
100 5%
20 i%
300 10%
400 12%
500 15%
T50 16%
1000 20%

Motice th

af NiA you didn't dio .;nnyl:hlnﬂ Wrgng

014 fu

1 oulside the lable

20nce you create the formula and copy it down, notice that row 18 shows #N/A- the
shipping quantity of 50 is less than the starting discount quantity of 75 so- Excel shows a
#N/A error message.
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XLOOKUP

As mentioned earlier, XLOOKUP() is a new function that was still in beta as of September
2019; however, it may now be available and if you have Excel 365 subscription, I suggest you
check and see if you have it yet.

XLOOKUP was designed to improve VLOOKUP and address the shortcomings that people
have complained about. Microsoft claims that XLOOKUP is “more powerful than
INDEX/MATCH and more approachable than VLOOKUP.” 3 It allows you to search in one
column and return a result from the same row in another column, no matter which side the return
column is on. So, the order of the columns do not matter and you can even search from the
bottom up if you wish.

The syntax is:

=XLOCKUP(lookup_value, lookup_array, return_array, [match_mode], [search_mode])

Below is an example from Microsoft.*
Example 1

The following example uses a simple XLOOKUP to look up a country name, and return its telephone country
code. It only includes the lookup_value (cell F2), lockup_array (range B2:B11), and return_array (range
D2:D11) arguments. It does not include the match_mode argument, as it defaults to an exact match.

G2 - f || =XLOOKUP(F2,82:811,02:D11) |
A B C D E| F G

1 Country Abr Prefix What is the dial code?

2] China cN +86 [Brazil [ +s5 |

3| India IN +91

4 | United States US +1

5 Indonesia 1D +62

6 | Brazil BR +55

7| Pakistan PK +92

8 Nigeria NG +234

9 | Bangladesh BD +880

10| Russia RU +7

1 Mexico MX +52

Note: XLOOKUP is different from VLOOKUP in that it uses separate lookup and return arrays. where VLOOKUP
uses a single table array followed by a column index number. The equivalent VLOOKUP formula in this case
would be: =VLOOKUP(F2,B2:D11,3,FALSE)

3 https://www.cnbc.com/2019/09/01/microsoft-releases-excel-xlookup-feature-spreadsheet-jockeys-

rejoice.html
4 https://support.office.com/en-us/article/XLOOKUP
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The OFFSET function returns a reference to a range that is a specified number of rows and
columns from a cell or range of cells. The reference that is returned can be a single cell or a
range of cells. You can specify the number of rows and the number of columns to be returned.

OFFSET Function:
The basic syntax of the function: OFFSET(reference,rows,cols)

Reference The cell(s) from which you want to base the
Offset. Reference must refer to a cell or range of
adjacent cells. Consider it the anchor or the
starting point.

Rows The number of rows, up or down, that you want
the upper-left cell to refer to. Using 10 as the
rows argument specifies that the upper-left cell in
the reference is 10 rows below reference. Rows
can be positive

(below the starting reference) or negative (above
the starting reference). How many rows to
move — up or down?

Cols The number of columns, to the left or right,
which you want the upper-left cell of the result to
refer to. Using 8 as the columns argument
specifies that the upper-left cell in the reference
is 8 columns to the right of reference. Columns
can also be positive (to the right of the starting
reference) or negative (to the left of the starting
reference). How many columns do you want to
move — right or left?

Height Indicates the number of rows to be included in
the range (optional argument). Range size.

Width Indicates the number of columns to be included
in the range (optional argument). Range size.

This is a different type of function syntax than you are probably used to.
I generally use OFFSET when creating dynamic (interactive) charts. However, [ wanted to find
a different type of example because many people do not create charts. If you are interested in
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updating charts automatically, check out my Interactive Charts course.
B

LA |

1 |Date Sales

2 1/1/2016 23
3 | 1/2/2016 10
4 | 1/3/2016 15
5 | 1/4/2016 g9
6 | 1/5/2016 73
7 | 1/6/2016 36
g 1/7/2016 12
g | 1/8/2016 148
10| 1/9/2016 56
11 | 1/10/2016 894
12 | 1/11/2016 123
13 | 1/12/2016 52
14 | 1/13/2016 41
15 | 1/14/2016 200
16 | 1/15/2016 105

In the example below, I want to track and sum the last 7 days of sales. Sounds easy, right? All
you have to do is use the SUM function. =SUM(B10:B16) = $1471. But what if you need to
continuously update this throughout the year, and you don’t want to update it manually every
day? Or, what if you just wanted to add the last week of sales? This is where OFFSET shines.
To accomplish this exercise, we are going to use OFFSET and the COUNTA function. You
rarely see the OFFSET function without the COUNTA function.

The COUNTA function counts both text and values. Using the COUNTA function is better than
using COUNT, as the latter only counts cells containing values, and we want to make sure we
count everything. We are going to include the COUNTA function so Excel knows to count 7
rows up from the bottom of the data, and then to add those 7 values together.

Excel 2007 and later versions allow data to be formatted as a Table and will automatically update
the data. This OFFSET/COUNTA method works in all Excel versions, and in complex
situations that the Table feature cannot handle.

Here is the formula we are going to use: =SUM(OFFSET(B10,COUNTA(B10:B366)-
7,0,7,1))

Let’s break it apart and see what it is doing. The SUM function is obviously adding. So, let’s
look at the OFFSET component, which is what the SUM function is adding.
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Function Arguments ? x
OFFSET
Reference |B1q| Rz = 56
Rows | COUNTAB10:B366)-7 | = 0
Cols |0 Rzl = 0
Height |7 E‘ﬁ:: = 7
Width |1 Rzl = 1
= Volatile

Returns a reference to a range that is a given number of rows and columns from a given reference,

Reference is the reference from which you want to base the offset, a
reference to a cell or range of adjacent cells.

Formula result = WVolatile

Help on this fundion Cancel

e Reference: B10 tells Excel where to start — this is the anchor or starting point.

e Rows: COUNTA(B10:B366)-7 tells Excel that the data range is from B10 to B366, and
it counts how many values are currently in that column. It counts the number of values,
which in this case would be 7, and subtracts 7, so the answer is 0. It is telling Excel -
don’t move any rows.

e COLS: 0 tells Excel to stay in the same column and not include any other columns aside
from Column B.

e Height: 7 tells Excel to go up and include 7 cells in the range.

e Width: 1 tells Excel that only 1 column is involved.

Notice that the resulting formula is Volatile. It is considered volatile because it can change if a
value is added, deleted, or changed. If you are familiar with the date function =NOW (), it is also
considered a volatile function since it changes each day.

So, the formula breaks down as follows:

=SUM(OFFSET(B10,COUNTA (B10:B366)-7,0,7,1))
=SUM(OFFSET(B10,0,0,7))
=Sum(B10:B17)=1471

It seems like we have gone to a lot of trouble for nothing, but this is not the case. If this doesn’t
make sense yet, it will in a moment. Watch what happens when I add sales for January 16th into
cell B17.
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Functicn Arguments ? >
OFFSET
Reference |B1q| 5| = 56

Rows | COUNTA(E10:B366)-7 B -1

Coks |0 | = 0 'ﬁ\\\\

Height |7 | = 7 \\\\\\

Width | 1 = - 1 .

= Volatile

Returns a reference to a range that is a given number of rows and columns from a given reference.

Reference is the reference from which you want to base the offset, a
reference to a cell or range of adjacent cells.

Formula result = WVolatile

Help on this fundion Cancel

The formula automatically updates when I added another day of sales. The starting point is still
B10, but this time, instead of 7 cell values in the range of B10 to B366, there are 8, so 8 minus 7
is 1.

The formula now reads OFFSET(B10,1,0,7,1) which tells Excel to go to the starting point B10
and go down 1 row, stay in the same column, and include the 7 cells in the range. Excel
translates this to OFFSET(B11.B17) and this the range that Excel will now add.

As sales are added at the bottom of the spreadsheet rows, it will change.

A B Function Arguments ? =
1 Date Sales OFFSET
2 | 1/1/2014 25 Reference B10 36
3 1-:::21::2014 10 Rows |COUNTA(B10:B3686)-7 2
4 | 1/3/2014 15
Cols 0 0
5 | 1/4/2014 89 ) —
6 1/5/2014 75 Height |7 el = 7
7 | 1/6/2014 36 R . 2.5
8 | 1/7/2004 12 = Volatile
9 | 1/8/2014 148 | Returns a reference to a range that is a given number of rows and columns from a given reference.
10 1/9/2014 36 Reference is the reference from which you want to base the offset, a reference to a cell
11 | 1/10/2014 294 or range of adjacent cells.
12  1/11/2014 123
13 |1/12/2014 52 Formula result = Volatile
14 1/13/2014 41
15 1}{14!2014 200 Help on this function OK ] [ Cancel
16  1/15/2014 105
17 [ 1/16/2014 75
18 1/17/2014 205

If I added January 17 so that the data is actually from B10 to B18, the COUNTA function would
find 9 cells with values. So, 9-7 would result in 2 which tells Excel to go to B10, the starting
point, and move down 2 rows, and then add the values in the next 7 cells. Everything else
remains the same.

73



Become an Expert on Excel Lookup Functions

LET’S TRY IT!

We are going to use OFFSET and COUNTA to create a dynamic function that will
automatically update and sum the last 7 days of sales.

1. Open OFFSET .xlIsx and select the sheet named Sales OFFSET.

2. Click in Cell H2 and then click on the fx icon.

3. Select Sum from the Math and Trig category.

Insert Function ? *

Search for a function:

Type a brief description of what you want to do and then Go
click Go
Or select a category: | Math & Trig e

Select a function:

5IM

L]
5IMH
S0RT
S0QRTPI
SUBTOTAL
SUMIF v

SUM{numberi,number?,...)
Adds all the numbers in a range of cells.

Help on this fundion Cancel

4. Click OK.
5. Make sure your cursor is in Numberl.
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3 Cut
FE-, Copy ~

Clipboard

SUM -
UM
OFFSET
MATCH
INDEX
HLOOKUP
VLOOKUP
IFERROR
IFMA
LOOKUP
IF

repar—
12| 1/11/2016
13| 1/12/2016
14 1/13/2016
15 | 1/14/2016
16 | 1/15/2016
17

25
10

Fomnt

Alignment MNumber

F | =sUM(B2:G2)

SLIM

E | F | 6 H I

15 | s Numberi B2:G2 F%:| = [250,0, Total Sales - Last 7 Days”,0,0)

89
75
36
12
148

123
52
1

Humber2

200 | Formula result = §

105

| Help on this fundtion

s

————n = 75
_More Functio..| ¢ 894 RA0% all the numbers in a range of cells.

Numberi: numberlnumber,.. are 1to 255 numbers to sum, Logical values and
text are ignored in cells, included if typed as arguments.

coe

6. Click on the drop-down arrow in the Name Box and select OFFSET.
Click on More Functions... If you do not see OFFSET look for it in the Lookup and
Reference category.

OFFSET

A
1 Date
2 | 1f1/2014
3 | 1/2/2014
4 | 1/3/2014
5  1faf2014
6 1/sf2014
7 1/6f2014
8  1/7/2014
9  1/8f2014
10 1/9/2014
11 1/10/2014
12 1f11/2014
13 1/12/2014
14 1/13/2014
15 1/14/2014
16 1/15/2014

B
Sales
25
10
15
89
75
36
12
148
56
234
123
32
41
200
105

X « fe| =SUM(OFFSET())

i D E

T s T T e

Total Sales - Last 7 Days IFFSE'I'I 1 !

7. Enter B10 in Reference section.
8. In Rows... type COUNTA(B10:B366)-7
Remember we only want the last 7 days of sales which is why we are subtracting 7. [
arbitrarily selected 366 as the range assuming I would be doing this daily for a year (365
or 366 days). (You could select COUNTA instead of typing it in — I just thought this was

easier.)
9. Enter 0 for Cols
10. For 7 for Height.

rFurmionMgumems (2 i
OFFSET
Reference | -

Rows =] -

Cols = -

Height (] = nor

Width -
Rmu'nsateFutn:rwarmﬂmsammmnfmldc;.nmﬁmawmfum.

Reference s the reference from which you want to base the offset, a reference toa
cell or range of adjacent cells.
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11. Enter 1 for Width.

12. Click OK.

13. Your answer should be $1471 in cell H2.

14. Go to B17 and enter 100 for Day 8’s sale. You should see the total at H2 has changed to
81515, as it is now adding B11 through B17.

| Some people prefer to use OFFSET with MATCH instead of using INDEX MATCH.

The problem with Reference Functions such as OFFSET and INDIRECT is that they are
volatile, which means they are constantly changing and calculating. If you are working with a
large spreadsheet you may find yourself waiting while your spreadsheet recalculates.

Review Exercise
On Your Own- Create A Dynamic Function That Displays The Last 30 Days Of Sales.
This exercise is similar to the one above. In this one, we want to have the last 30 days of sales
automatically display.
1. Open OFFSET .xlIsx if necessary and click on the sheet named Review.

A B
1 |Date Daily Sales
2 | 1/1/2016 & 75
3| 1/2/2016 & 25
4| 1/3/2016 & 35
5| 1/4/2016 § 200
6 | 1/5/2016 & 56
7 | 1/6/2016 & a5
8 | 1/7/2016 $ 5
5 | 1/8/2016 & 65
10| 1/9/2016 $ 25
111/10/2016 § a
12 |1/11/2016 62
13| 1/12/2016 § 82
14| 1/13/2016 § a0
15|1/14/2016 & 100
16| 1/15/2016 $ 90
17 | 1/16/2016 § 93
18| 1/17/2016 31
19| 1/18/2016 $ 3
20| 1/19/2016 & 148
21|1/20/2016 $ 69
22 | 1/21/2016 § 56
23| 1/22/2016 65
24 |1/23/2016 $ 81
25 | 1/24/2016 § 31
26| 1/25/2016 51
27 | 1/26/2016 $ 77
28 |1/27/2016 & 102
29| 1/28/2016 50
30| 1/29/2016 § 124
311/30/2016 & 112
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An answer sheet immediately

follows.

H2 ~ Je =SUM(OFFSET({B2,COUNTA(B2:B366)-30,0,30,1))
A B C D E F G H

1 |Date Daily Sales

2 | 1/1/2016 5 75 Dayl Total Sales - Last 30Days |$ 2,078 .l

3 | 1/2/2016 & 25 Day2 Dayl

INDIRECT Function

The INDIRECT function is cool. When you first look at it, you wonder what the heck you can
do with it, and then suddenly you realize that you have a lot of applications for it.

The INDIRECT function accepts a text string as an argument, and then evaluates the text string
to determine the relevant cell or range reference. What does that mean? It’s easier to show you.
Let's start with a basic example:

A B &
b1 100

b1 =INDIRECT("A1")
100 =INDIRECT{AT)

(o o T R PR LN Y

Based on the Excel spreadsheet screenshot:

=Indirect(”A1") Returns the contents of the referenced cell which is B1.

=Indirect(A1) Returns the actual contents of the referenced cell. Excel sees that cell Al
contains the cell reference B1, and it goes and returns the value in B1 which is 100.

If cell Al had contained text such as CPA, then CPA would have been returned if quotes
had been used. However, if quotes were not used, you would see a #REF! Error, since
there is no cell reference called CPA.

Okay, so what can you do with this?

Do you have an Excel workbook that has a sheet for each month, and a summary sheet that
displays key calculations for the current month? If not, perhaps you have a file containing sheets
by brand or product line and then a summary sheet? If so, then you probably spend a lot of time
linking or copying and pasting. Using the INDIRECT function will save you time. It will allow
you to use that time more productively for analyzing the data, as it allows you to look up and
retrieve data from a specific sheet.

In the example below, I have a summary sheet that tracks the current month dollar volume of
shipments. If you want to follow along, please open INDIRECT .xIsx.
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B6 - F =INDIRECT(B4&"!F19")

A B C D E
1 |Rockport Sporting Goods- Store Shipments

2 |Summary

3

4 |Month Jan
bl

6 |Total Shipments$ | § 2,338,250 |

summary | jan | feb mar

The supporting sheets with the store information are labeled by month: Jan, Feb and March.
Instead of linking or pasting numbers into cell B6 into the summary sheet each month, I can
automate the process by using the INDIRECT function. Notice that cell B4 is showing the
month January, and that B6 is showing Total January shipments.

The formula I use to retrieve the total shipment dollars shipped in January is
=INDIRECT(B4&"IF19")

.This formula tells Excel go look at cell B4 and to find the cell or range
reference found there. In this case Excel looks for JAN which is a sheet name.

The ampersand joins the month name with the cell reference of F19. The exclamation mark

indicates that whatever is displayed before it is a sheet name, and whatever follows it is a cell
reference.

Excel interprets this as: Go to the sheet named Jan and go to cell F19.
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A . B . C . D . E . F .
1 |Rockport Sporting Goods - Shipment to Stores by Month
=
3 ship Date |Product Line [Store state oty |[Total Shipment|
4 | 1/5/2016 Bikes Indianapolis  IN 50 5 17,500
5 | 1/6/2016 Bikes Sacramento  CA 100 5 40,000
6_ 1/7/2016 Bikes Quincy M4 200 5 75,000
7 | 1/8/2016 Bikes Lincoln Park  IL 250 5 96,250
8_ 1/9/2016 Bikes Burlington M4 300 5 105,000
9 | 1/6/2016 Golfclubs  Manhattan NY 500 5 450,000
10| 1/9/2016 Golfclubs  Austin TX 400 5 240,000
11| 1/12/2016 Scooters Indianapolis  IN 450 5 80,750
12 | 1/15/2016 skis Oak Park I 500 5 350,000
|3_ 1/18/2016 Skates Chicago liL 125 § 18,750
14 | 1/21/2016 Skis leffersonville T 150 5 g
|5_ 1/24/2016 skis Pawtucket | 50 5
16 | 1/27/2016 Bikes Warcester WA 250 5
17 | 1/30/2016 Sleds Brookline WA 100 5
18| 1/2/2016 Golfclubs  Milton WA 750 5
18 |Total 4175 § 2,338,250
0

Excel goes to the January sheet and returns the value found in F19 to this summary sheet. If
wanted to see the value of F19 on the February sheet, all I need to do is change the value in B4
to Feb to match the name of the actual sheet.

LET’S TRY IT!

We are going to use the INDIRECT function to pull Jan Shipment sales into the Summary sheet.
Open INDIRECT.xlsx and click on the Summary sheet.

Click in cell B6.

Select Indirect from the Lookup and Reference category.

Enter the information as shown in the screen shot below.

P
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Function Arguments ? x

INDIRECT

Ref text | B4&IF19] Rz “Jan!F19°

Al Rz

olatile
Returns the reference specified by a text string.

Ref_text is a reference to a cell that contains an A1- or R1C1-style reference, a

name defined as a reference, or a reference to a cell as a text string.
Formula result

Help on this function Cancel

5. Click OK.

Remember the exclamation! in the formula tells Excel that Jan is a sheet name. If you ever linked
between sheets in a workbook you will see that the syntax is =Sheetname! Cell reference. It
reads it as: Go to the sheet named Jan and retrieve whatever is in cell F19. So, Excel goes to the
Jan sheet and retrieves the value of 2,338,250 at cell F19, and returns it to cell B6 in the
summary sheet.

STotal Feb shipments are in cell F19 on the Feb Sheet — if you change B4 from Jan to Feb - you
will see the Shipments number change.

This example was simple because not every month is going to have the exact same number of
shipments. What happens if every month has a different number of rows or isn’t nicely totaled?
If the column had not been totaled, I could have used a formula such as =
SUM(INDIRECT(B4&'"!F1:F40')) which would have it add F1 through F40 on the specified
sheet. If you had no idea how many rows were being populated you could have substituted F:F
for F1:F40. (If you know the sheet has totals, either select the correct range or delete the totals;
otherwise, you are going to double-count.)

Tip: To make it more efficient, use a data validation drop-down list of months in B4.

HYPERLINK Function

The HYPERLINK function is in the Lookup and Reference category, but it is different than the
other functions we have looked at it this course. Everyone is familiar with the term Hyperlink
and typically associates it with clicking on a link to hop to a new webpage. The Excel
HYPERLINK function allows you to do that, but it also allows you to jump to a document that
is stored on a network server or an intranet. When you click the Excel cell that contains the
Hyperlink function, Excel opens the file that is stored at that link location.
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Insert Function

Search for a function:

Type a brief description of what you want to do and then Go
click Go

Or select a category: | Lookup & Reference e

Select a function:

CHOOSE M
COLUMM

COLUMMS

FORMULATENT

GETRIVOTDATA

HLOOKUP
T

HYPERLINK({link_location, friendly_name)
Creates a shortout or jump that opens a document stored on your hard drive,
a network server, or on the Internet.

Help on this function Cancel

Syntax: Hyperlink(link_location, [friendly_name])
This feature can be useful if you are sharing files because it makes it easier for other users to

access the file, if you want them to.

You can create hyperlinks to webpages, to a cell in another file, or even a cell within the same
workbook. I personally find it easier to use the /nsert Hyperlink icon if I want to hyperlink to
another Excel file, or even internally in the same workbook, because using the function requires
you to enter all the file structure information with correct syntax.

Below is an example of using the hyperlink to access a web page. In this case, if you clicked on
the hyperlink it would take you to my blog. I pasted the address in the link location instead of
typing it in manually.

Functicn Arguments

? x

HYPERLIMK
“http:/fexcel-diva blogspot.com/”

Link_location | “http://excel-diva.blogspot.com Pz

Friendly_name | My Blog Excel Diva| 5.5

Creates a shortcut or jump that opens a document stored on your hard drive, a network server, or on the
Internet.

Friendly_name is text or a number that is displayed in the cell. If omitted, the cell
displays the Link_location text.

Farmula result =

Help on this funcdion Cancel

To be honest, I almost always use the Insert Hyperlink icon which is located on the Insert Tab.
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iy
o
D
Hyperlink

Links

Click on the Insert Tab to see the Insert Hyperlink icon.

’
Insert Hyperlink M

Link to: Text to display: |hyperlink to example file
Look in: , excel_diva |Z|

Existing File or

Web Page = hyperlinkexample Bookmark. ..
—| | Surent VWl chortcut key tweets
Folder ‘—j ¥
Place in This
Document Browsed
Pages
Create New Recent
Document Files
Address: C:\Users\Patrida\Documents\excel_divathyperlinkexample. xsx |Z|

E-mail Address

[ Ok, J[ Cancel ]

Using this dialog box, you can select web pages, the existing document, or a new file. Using this
method, I did not have to type in the address - I could just select it, which of course is much
easier.

82



Become an Expert on Excel Lookup Functions

Review Questions — Section 6

The review questions accompanying this course are designed to assist you in achieving the
course learning objectives. The review section is not graded; do not submit it in place of your
qualified assessment. While completing the review questions, it may be helpful to study any
unfamiliar terms in the glossary in addition to course content. After completing the review
questions, proceed to the review question answers and rationales.

7. With INDEX MATCH, the lookup table must be sorted in:

A-Z order

Z-A order
Chronological order
Order does not matter

e o o
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Review Question Answers and Rationales

Review question answer choices are accompanied by unique, logical reasoning (rationales) as to
why an answer is correct or incorrect. Evaluative feedback to incorrect responses and
reinforcement feedback to correct responses are both provided.

1. The Excel LOOKUP function has form(s).
a. 1. Incorrect. The LOOKUP function has more than 1 form.
b. 2. Correct. LOOKUP has 2 forms: the Vector Form and the Array Form.
c. 3. Incorrect. LOOKUP does not have 3 forms.
d. 4. Incorrect. LOOKUP has less than 4 forms.

2. To create a drop-down list you would select List from the section of the Data
Validation’s Validation criteria dialog box.

a.

b.

C.

d.

Allow:. Correct. There is a dropdown arrow beside Allow that allows you to
select List.

Data:. Incorrect. Data’s dropdown arrow shows choices such as Between and Less
Than. It does not include List.

Source. Incorrect. Source is where you enter the range of cells where the list is or is
where you can type in values that will display in the list.

Validate. Incorrect. Validate is not a choice in the Data Validation dialog box.

3. If there are 3 columns in the lookup table (table array), VLOOKUP will search down the

column as it tries to match the lookup value.

First. Correct. A VLOOKUP always looks in the leftmost column of the table.
This is the default.

Second. Incorrect. A VLOOKUP does not look in the second column of the table for
a match.

Third. Incorrect. A VLOOKUP does not look in the third column of the table for a
match.

VLOOKUP will search whatever column is specified by the user. Incorrect. There is
no argument in the VLOOKUP to specify what column to search for in the table
array. However, there is a column index argument to specify the column to search in
the data itself.
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4. is a wildcard character.

a. #. Incorrect. # is not a wildcard character. You typically see # as part of an error
message.

b. *. Correct. An asterisk * represents any number of characters. For example, c*t
would include cat, cut, coat, cost, coat.

c. $.Incorrect. A § in Excel is typically associated with absolute cell reference.

d. !. Incorrect. A ! is typically seen in a formula if you are linking cells in different
workbooks.

5. To create a VLOOKUP across multiple sheets, incorporate the function along
with the VLOOKUP.

a. SUM. Incorrect. SUM adds up values in cells.

b. ISNA. Incorrect. ISNA tests to see if a cell contains an error message of #NA and
returns a True or a False.

c¢. IFERROR. Correct. IFERROR tests a cell and returns its value however if it
contains an error message. It then looks at its next instructions to determine
what to do.

d. CHOOSE. Incorrect. CHOOSE selects a value from a list.

6. In Hlookup.xIsx, if you want to look up the Petty Cash Amount for January, what would
the row_index number be if the array starts at Row 8?

a. 5. Correct. A row index number of 5 would return the petty cash amount at row
9 of the spreadsheet.

b. 4. Incorrect. A row index of 4 would result in an answer of 22825.67 being returned.

c. 7. Incorrect. A row index number of 7 would return the 29333.899.

d. 12. Incorrect. A row index number of 12 would return a RFE# error as there are not
12 rows.

7. With INDEX MATCH, the lookup table must be sorted in:

a. A-Z order. Incorrect. The lookup table does not need to be sorted in A-Z order when
using the INDEX MATCH function. A VLOOKUP function assumes that the lookup
table is in A-Z order.

b. Z-A order. Incorrect. No lookup table in Excel is assumed to be sorted in Z-A order.

c. Chronological order. Incorrect. Excel does not assume chronological order in INDEX
MATCH.

d. Order does not matter. Correct. One of the reasons for the INDEX MATCH
popularity is that the lookup table does not need to be sorted.
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Glossary

This is a glossary of key terms with definitions. Please review any terms with which you are not
familiar.

Absolute cell reference: A cell or range of cells that remain at the same address whether or not
the corresponding formula is moved. This is the opposite of a relative cell reference which is the
Excel default.

Array: contiguous Range of cells that are considered to belong together. An array is considered
an absolute reference. Excel treats them as a unit.

CHOOSE: An Excel function that returns the values from an existing list.
ISNA: Checks for the #N/A (value not available) error and returns a TRUE if found.

IFERROR: If a value or resulting calculation returns an error such as DIV/0 or #N/A, the
IFERROR function tells Excel what to replace the error message with.

MATCH: An Excel lookup function which returns the order in the array in which the matched
item resides.

Range names: A cell or range of cells can be given a name. Naming them creates an absolute
cell reference.

Transpose: To flip from a horizontal position to vertical or vice versa.
Wildcard: A symbol used to replace or represent one or more characters. A wildcard can be

either an asterisk (*) which represents one or more characters, or a question mark (?), which
represents a single character.
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Per AICPA and NASBA Standards (S9-06), QAS Self-Study courses must include an expiration
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Complete this assessment online at www.westerncpe.com and receive your certificate and results
instantly!

1. The LOOKUP function can be found in the function category.

Lookup

Reference

Lookup and Reference
Validate

e o o

2. Which syntax for LOOKUP is correct?

=LOOKUP( Hamilton, A4:A9,B4:B9)
=LOOKUP("Hamilton", A4:A9,B4:B9)
=LOOKUP("Hamilton, A4:A9,B4:B9")
=LOOKUP("Hamilton, "A4:A9",B4:B9")

e o o

3. The Data Validation icon can be found on the:

Data tab
Validation tab
Insert tab
Formula tab

ac o

4. There are a number of different lookup functions; however is currently the most
popular.

a. INDEX MATCH
b. HLOOKUP

c. VLOOKUP

d. TRANSPOSE
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5.

10.

The range of cells comprising the lookup table in a VLOOKUP is called the:

Index

Match

Table array

Col Index Num

e o o

A new function, introduced in 2019, that is supposed to improve on the VLOOKUP()
function is called .

a. =VLOOKUPBETTER()
b. =XLOOKUP()

c. =VLOOKUPSORTY()
d. =XLOOKUPINDEX()

Which of the following statements is NOT TRUE?

It is recommended that a lookup table be range named.
Range names are treated as absolute cell references.

Unit Cost is an acceptable range name.

You can create a range name by typing text in the Name box.

ac o

Which of the following statements is NOT TRUE?

a. Range names are absolute cell references.

b. Range names can begin with a number.

c. Product Line is an acceptable range name.

d. Range names can be used in lookup function syntax.

If a VLOOKUP did not find an exact match, incorporate the function to make

sure that #N/A does not display.

a. NOERROR
b. IFERROR
c. ERROR

d. NAERROR

You have a parts database and want to search for different types of pliers (such as needle
nose pliers, channel lock pliers, and pliers-diagonal cut) would be the best
choice to use in a VLOOKUP.

a. '"pliers"

b. *pliers"

C, H*H&leiersn&ﬂ*"
d. *&pliers*
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1.

12.

13.

14.

15.

16.

In the Combining VLOOKUPS section, we created VLOOKUPS for pricing and for
shipping costs and then added the costs together before multiplying by quantity. To
accomplish this, we combined the VLOOKUPs by using a:

N

IFERROR() is a function.

Lookup
Reference
Logic
Text

ac o

To use VLOOKUP across multiple sheets, incorporate the Excel function:

a. CHOOSE

b. IFERROR

c. ISNA

d. TRANSPOSE

The syntax for CHOOSE is:

a. (Table, Value 1, Value 2,...Value 254)

b. (Index number, Valuel, Value2,...Value254)

c. (Index number, Value 1, Value2,..Value 254, FALSE)
d. (Index number, Value 1, Value2,..Value 254, TRUE)

To trick VLOOKUP into selecting a column other than the first column to find a match,
incorporate the function.

a. CHOOSE

b. ISNA

c. COLUMN

d. TRANSPOSE

Which of the following statements is true?

LOOKUP is the most complex of the lookup functions.

CHOOSE is typically used with a lookup table.

ROW and COLUMN are popular stand-alone lookup and reference functions.

In most cases, FALSE indicates that you will accept only an exact match or no match.

ac o
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17.

18.

19.

20.

21.

22.

Which LOOKUP function allows you to search for a larger value than an exact match or
a smaller value than an exact match?

INDEX MATCH
TRANSPOSE
VLOOKUP
HYPERLINK

ac o

In Index Match, select for an exact match.

poow
W N = O

In comparison to VLOOKUP and INDEX MATCH, HLOOKUP is NOT used very much
because:

It is a new function that people are unaware of
It is harder to use than the other functions
Most people build spreadsheets vertically

It is not a LOOKUP function

ac o

Which function belongs with the syntax = (Reference, Rows, Cols)?

VLOOKUP
HLOOKUP
LOOKUP
OFFSET

ac o

If you want your chart or data to update automatically, use:

CHOOSE
OFFSET
TRANSPOSE
VLOOKUP

aoe o

To count both text and numbers, use the function.

COUNT
COUNTA
COUNTIF
COUNTBLANK

eo o
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23. OFFSET is typically used with this function:

COUNTBLANK
COUNTA
TRANSPOSE
MATCH

e o o

24. Reference the data in the second sheet of Final Exam References.xlsx to answer the
following question. If you used =INDIRECT(A1) you would receive the following
answer:

a. C2
b. 0

c. 5

d. 100

25. To switch from one file to another or to a web page, use the function.
a. INDIRECT

b. JUMP

c. LINK

d. HYPERLINK
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Course Evaluation

Become an Expert on Excel Lookup Functions
Course # 2164583, Version 2007

Thank you for taking the time to fill out this course and customer experience evaluation. Your responses help us to
build better courses and maintain the highest levels of service. If you have comments not covered by this evaluation,
or need immediate assistance, please contact us at 800.822.4194 or wepe@westerncpe.com.

Course and Instructor Evaluation

1. Please answer the following related to the content of the course:

Strongly . Strongly
Disagree Disagree | Neutral | Agree Agree
The stated learning objectives were met. o (0] o (0] O
The course materials were accurate, relevant, and contributed
. . Co o (0] 0] (0] O
to the achievement of the learning objectives.
The stated prerequisites were appropriate and sufficient. (0] (0] 0] (0] (0)
Based on 50 minutes per credit hour, the time to take this o o o o o
course accurately reflects the credit hours assigned to it.
The instructor was knowledgeable and effective. o (0] o (0] O

2. Were there any questions you felt were confusing or had incorrect answers listed? If so, please give the

question number and a brief description of the issue:

3. Please provide any additional comments specific to the educational content or author of this course:
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4. Do you have ideas for future course topics? If so, please list them along with any known subject matter experts
we might contact to develop the course:

Customer Experience

5. Please rate your overall experience with Western CPE:

Unsatisfacto Tmprovement Meets IE5 5050 Exceptional
y Needed Expectations | Expectations p
If you interacted with our Customer
Service team, please rate the quality (0) (0) 0] (0] 0]
of service you received.
If you purchased your course online,
please rate the quality of your e- O o o (0] o
commerce experience.
“My Account” information includes
the tools necessary to access courses O o o (0] o
and track those completed.
6. Please indicate the likelihood of your purchasing the listed course formats from Western CPE:
Not very . . Highly
Not at all iy Possibly Likely Likely
Self-Study 0] (0] (0] (0] 0]
Webcast OnDemand o o O o o
Live Webcast o o (¢ o o
Resort Conference or Seminar o o O o o
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7. Please use the box below to provide any additional comments related to your educational experience with
Western CPE.

8. Ifyou are willing to provide a quote about this course, or Western CPE in general, that we may use in our
promotional materials, please state it below. Be sure to include your name, title, city, and state.
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