Guide for Understanding Lookup Functions and
Table Relationships in Excel
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Excel Lookup Functions Include:

1. Vlookup — Used to return a lookup value from a column in a vertical table/array of data.

2. Hlookup — Used to return a lookup value from a row in a horizontal table/array of data.

3. Index/Match/Match* — Used for two-way lookups and returns a row/column position from a table/array of
data.

4. Offset/Match/Match* — Another way of doing a two-way lookup and returns a row and column position based

on the starting cell reference.

5. Lookup — Used to look in a single row or column and return a value from the same position in a second row or

column. Compatible with all versions of Excel
6. DGet — Excel database function used to return a record based on a set of criteria.

7. Xlookup — A relatively new array formula that allows performing a one-way or two-way lookup in a horizontal
or vertical fashion. The formula is only available in Office 365.

*Note: Match can be replaced with the new XMatch function which is only available in Office 365.

Many an Excel argument has happened over which formula is best for conducting a lookup. The reality is the for-
mula that is best is the one that gets the job done and is understood by the people using the spreadsheet. All
functions have pros and cons. Do what works best for you.



In addition to the traditional function methods Excel has several non-function methods that can be used for cre-

ating relationship, linking and looking up values between different datasets:

1. Tables—In Excel one can create two or more unique tables using the Excel table functionality and then relate the

tables together via the data model relationships functionality. Relating the tables together makes all values be-

tween the tables available.

2. Power Query— One can lookup data from any number of tables using the Power Query Merge function. For

those familiar with SQL the merge function works like the Join function in SQL which is used to join tables togeth-

er. The different type of Merges available in Power Query Include:

Left Outer Join (all rows from first table, matching from second table)
Right Outer Join (all rows from second table, matching from first table)
Full Outer Join (all rows from both tables)

Inner Join (only matching rows from both tables)

Left Anti (rows only in first table)

Right Anti (rows only in second table)

3. Power Pivot Data Model—In Power Pivot Tables are related together via data model. This is the same basic meth-

od number one and the only difference is the tables are related together in the PowerPivot data model vs Excel.

Learning to do this makes available the DAX formula language and is a great place to start learning about Power Bl

and data models which require building relationships between tables.

Both function and non-function methods for conducting lookups and relating data sets together have pros and

cons and learning all the methods allows one to select the best method for the job at hand.



Excel Lookup Functions

1. Vlookup — used for conducting a vertical lookup in Excel.
Syntax: =Vlookup( lookup_value, table_array,Col_Index_Num, [range_lookup])
« Lookup_Value—This is the lookup value, in below example this is the Student Id that we are looking up.

« Table_Array—The area containing the values that are being looked up. In the example below it’s the table with Student ID

and Full Name columns.
« Index_Num—This is the column number that contains our values. This is column 2 and this column will return the full
name.

« Range_lookup—This is optional as signified by the brackets in the syntax. Used to return an exact match or approximate
match. Exact Match is false and approximate match is true, defaults to approximate match if no value entered.

fx | =VLOOKUP(A2,D2:F16,2)

; E
Student ID Full Name SutdentID Full Name
1| Jill Pierce 1 Jill Pierce
2 Joe Smith
3 Billy Bob
4 Santa Claus
5 John Mortenson
7 6 Phillip Ericksen
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2. Hlookup— Used for conducting a horizontal lookup in Excel. The syntax and logic is the same for a horizontal lookup (Hlookup) the

only difference is the table/array the data being pulled from is in a horizontal format instead of vertical format.
: Jfx || =HLOOKUP(A19,E18:519,2,FALSE)

el Student D [Full Name Sutdent ID
Jill Pierce Full Name  lJill Pierce Joe Smith Billy Bob |Sai




3. Index-Match-Match or Index-XMatch*-XMatch* — used for conducting a two-way lookup in Excel.
Syntax: = Index (array, row_num, [Col_num])
Syntax: = Match (lookup_value, Lookup_array,[match_type]
Syntax: = XMatch (Lookup_value, Lookup_array,[match_mode],[Search_Mode]

Index—The first argument in an index formula is the array/table that contains the data being searched. Below is a two-way table
with city, product and corresponding sales for each city and product. The array used in the index formula for the below example
would be C3:F7 and would include only the data and not the table headers in the array.

1 2 3 4

Bread Buns Donuts Drinks
1 Boston 975 446 915 819
2 New York 429 684 561 134
3 Los Angeles 940 885 330 140
4 Phoenix 442 833 779 435
5 Dallas 256 144 842 329

The two match arguments are the way to identify the row and column position that contains the data being returned.

« 1st Match: The first match identifies the row position. In the above example to return Los Angeles the Match function
would look like = Match(“Los Angeles”,B3:B7,0) and it would return the number 3 for the 3rd row in the array.

« 2nd Match: The second match identifies the column position. In the above example to return Drinks my match function
would look like = Match(“Drinks”,C2:F2,0) and it would return the number 4 for the 4th column in the array .

Sample formulas, 1st for Match, 2nd for XMatch
=INDEX(C3:F7,MATCH(“Los Angeles”,B3:B7,0),MATCH(“Drinks”,C2:F2,0)), Result = 140
=INDEX(C3:F7,XMATCH(“Los Angeles”,B3:B7,0), XMATCH(“Drinks”,C2:F2,0)), Result = 140

* XMatch performs the same basic function as match but is a more versatile and powerful function that was designed as potential
replacement for Match and includes more options in the formula such as match_mode and search_mode.



Excel Lookup Functions

4. Offset-Match-Match or Offset-Xmatch-XMatch — used for conducting a two-way lookup in Excel.
Syntax: = Offset (reference, rows, cols, [Height],[Width])
Syntax: = Match (lookup_value, Lookup_array,[match_type]
Syntax: = XMatch (Lookup_value, Lookup_array,[match_mode],[Search_Mode]

Offset: The main difference between index and offset is Index references the whole table and then uses row and column positions to
return the data. Where Offset references a set location and one tells it how many rows and columns to move in order to find the de-
sired value. In the below table the offset reference point would start with cell B2 and we would then move down 2 rows and over 1
column in order to return the value for Bread sold in the city of New York which is 168.

fx = =OFFSET(B2,MATCH(H3,B3:B7,0),MATCH(12,C2:F2,0),)

2 Offset Start  Bread Buns Donuts Drinks Bread

Bl 1 Boston 383 897 808 801 New York 168
A > Newvork  [NEGE 138 452 770

M 3 Los Angeles 269 599 305 550

"M 4 Phoenix 635 212 600 363

[l 5 Dallas 412 323 255 431

The match functions are used to identify the number of row and column positions the offset should move from the starting position.

« 1st Match: The first match identifies the row position. In the above example to return New York the Match function would
look like = Match(“New York”,B3:B7,0) and it would return number 2 and offset would move down two rows from B2 to B4.

« 2nd Match: The second match identifies the column position. In the above example to return Bread the match function
would look like = Match(“Bread”,C2:F2,0) and it would return the number 1 and offset would move over one column from
B2 to C2.

Sample formulas, 1st for Match, 2nd for XMatch.
=OFFSET(B2,MATCH(H3,B3:B7,),MATCH(I2,C2:F2,0)), Result = 168
=OFFSET(B2,XMATCH(H3,B3:B7,),XMATCH(I2,C2:F2,0)), Result = 168



Excel Lookup Functions

5. Lookup — Looks in a single row or column and returns a value from the same position in a second row or column. This formula
is compatible with all versions of Excel and is the original Excel Lookup formula

Vector Form Syntax: =LOOKUP(lookup_Value, lookup_Vector,[result_vector])
o The lookup value the formula searches for in the vector.
o The lookup vector is a range that contains only one row or column.
« This result vector is optional and contains only one row or column.

In the below example cell B7 is the lookup value, cells A2:A5 is the lookup vector and cells C2:C5 is the result vector. Returns $200

the price of pPa nts. i Jx || =LOOKUP(B7,C2:C5,A2:A5)

1 Price Product Product #

P 200 Pants 1

3 30 Shirt 2

4 40 Blouse 3

) 5 Socks 4

6

Il L ookup Value 1

sl \Vector 200

Array Form Syntax: = Lookup (lookup_Value, array)
o The lookup value the formula searches for in the vector.

« The array contains the range being compared and returns a record matching the lookup value.

Jfx || =LOOKUP(A12,5D$12:$D$17,5F$12:5F$17)

G H I J
Al Scores Array Low High Ranking
2 10| Fail 0 50 Fail
13 23| Fail 51 60 Poor
14 33| Fail 61 80 Mediocre
15 42| Fail 81 90 Good
16 59| Poor 91 100 Excellent
17 70| Mediocre 101 110 Superb

In the above example the function is looking up the scores and returning the corresponding ranking for each score. The score of
10 in the above example is a failing score so it returns fail.



Excel Lookup Functions

6. DGET — This is an Excel database function used to return a single value from a field within a database record that matches cer-

tain criteria.
Syntax: = DGET(Database, Field, Criteria)
« Database — This is the table of records from the excel file. In below example this is B5:310.
o Field — This is the field being returned based on the criteria set. In below example this is “Cost”.

« Criteria — This is the range of cells that contains the conditions specified in the search criteria. B2:E3 in below example.

Jfx || =DGET(B5:E10,"Cost",B2:E3)

E
2 Color Size Product |Cost
3 Red Large Blouse Cost: $15.00
4
5 Color Size Product Cost
6 Red Large Blouse $15.00
7 Black Small Blouse 512.00
8 Brown Medium Sweater $25.00
9 Green Large Sweater $30.00
10 Yellow X-Large Sweater $35.00
11

In the above example cell H15 contains the formula that is looking up the “cost” based on the criteria in cells B2:E3. In this case
the criteria for lookup incudes a red, large, blouse. The database is cells B5:E10 and the result that the formula returns based on

the criteria entered above is $15.00.



Excel Lookup Functions

7. Xlookup — Xlookup is a new lookup function in Excel and available in Office 365. It is designed to perform the functions of

vlookup, xlookup, and Index-Match-Match all in the same function. The below is one of many examples of how to use xlookup for

more examples of how to use xlookup review my blog at excelreviews.net

Syntax: = Xlookup(lookup_value, lookup_array,[if not_found],[match_mode],[search-mode])

Lookup_Value — The value being looked up. In below example this is Salt Lake, Cell G3

Lookup_Array — The array that contains the lookup values we are searching. Below this is E3:E7.
Return_Array — The array that contains the value to be returned. Below this is A3:a7.

[If Not_Found] — This argument is optional and is used when no result is found. Below example is “Salt Lake”
[Match_Mode] — This is the match mode and has four options including exact, smaller, larger, and wildcard.

[Search_Mode] — This determines the search order and options include starting at first, last or a binary search.

fx = =XLOOKUP(G3,E3:E7,A3:A7,"Not Found")

I J K
P Revenue City
3 4186 Boston Salt Lake Not Found
4 636 New York
5 256 Los Angeles
6 750 Phoenix
7 200 Dallas

In the above example we are looking up Salt Lake as the lookup value in cell H3 and the lookup array is cells E3:E7 (List of cities) and

the return array is A3:A7 (Revenue) and then we have added an optional argument to return “Not Found” if the city in the lookup

value does not exist. In the above example the formula returns the answer of Not Found as Salt Lake is not in the list of cities that

we have revenue for and therefore cannot be found.



Excel Non-Function Lookup Methods

1. Table Method — This method instead of using a lookup formula creates a relationship between tables using a foreign and primary
column (key). This method works very similar to how a database works when creating relationships between tables. In order to
create a relationship click on the data ribbon and select the relationship icon, highlighted by the red box below.

File Home Insert Draw Page Layout Formulas Data Review View Help Power Pivot

FQ [bE From Text/CSV B Recent Sources E Queries & Connections | zl ( ; N2 EB ;ﬁ] E - ﬁl D::l E.‘D Group ~
“—E P From Web [l\[j Existing Connections i @ @ - A%

i Wolfram z| Sort | Fiter Todto B %8 Whatl Forecast | 28 Undrowp ¥
e Brem e & & Advanced | Columns 2 « [ | Analysisv Sheet Eff] subtotal
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Forecast Qutline

The Create Relationship dialog box will be displayed. In the below example we are linking the Student ID (Foreign Key) from the

Full_Name table to the Student ID (Primary Key) of the Student_ID table. We do this by selecting the tables and the columns that are
to be related to each other from each table.

Sutdent ID- Full Name >

1 1 Jill Pierce
2 2 Joe Smith Pick the tables and columns you want to use for this relationship
3 3 Billy Bob Table: Column (Foreign):
4 4 Santa Claus Worksheet Table: full_Name ~ | |sutdent ID -
5, 5 lohn Mortenson Related Table: Related Column (Primary):
6 Phillip Ericksen Warksheet Table: Student ID ~ |Student ID ~

7 Nate Shelton 4 Creating relationships between tables is necessary to show related data from different tables on the same report.

oK Cancel

We then insert a PivotTable and when the PivotTable screen comes select the click box Add this data to the Data Model. This makes
it possible to view both tables using a PivotTable. See next page for an example of what this looks like.

Select a table or range

Table/Range:  Student ID 1
Choose where you want the PivotTable to be placed

() New Worksheet

o Existing Worksheet

Location: | 'Lookup Tables'! $F$1 t

Choose whether you want to analyze multiple tables
I Add this data to the Data Model I

oK Cancel



Excel Non-Function Lookup Methods

Active All

Choose fields to add to report:
Student _ID Cumulative GPA

1 3.1

2 2.7

3 3.8 2 B8 full_Name 1
4 a [ Sutdent ID
5 2.5 [ Full Name
6 3.2 [] Grade

! 2.9 ] Major

Cumulative GPA

-1 HE Student_ID 1

Y Filters Il Columns

= Rows % Values

Student ID b Sum of Cumulative GPA hd

In the above image we have inserted a PivotTable with student_ID and Cumulative GPA. In the above picture you will no-
tice that we are showing two tables in the PivotTable screen, the table called full_Name 1 and the table called Student_ID
1. Both of these tables have been loaded to the data model and a relationship has been created between the tables so the
columns from both tables are available in the PivotTable.



Excel Non-Function Lookup Methods

2. Power Query Merge Columns — This method involves connecting tables in Power Query via the merge queries functionality and
makes it possible to connect any and all columns between the tables.

« After creating the tables in Excel load the tables to Power Query.

« To load a table highlight the desired table for loading and go to Data on the ribbon menu and select the From Sheet icon.

File Home Insert Draw Page Layout Formulas Data Review View Help Power Pivot Tab

i @vzl

[‘E From Text/CSV [hu Recent Sources |rb. |E Quernies & Connections |
[“ From Web [‘E} Existing Connections

Get Refr =
Data~ = From Sheet All ~

. Stocks Wolfram < z l

Get & Transform Data Queries & Connections Data Types

> AutoSum v ¥

favi i
A B C ) G
Sutdent ID- Full Name - Grade - Major - Cumulative GPA g
4 1 ASU 1 Jill Pierce Freshman Business 3.1
2 BYU 2 Joe Smith Sophomore Biology 2.7
3 Usc 3 Billy Bob Junior Teacher Education 3.8
4 UCLA 4 Santa Claus Senior Chemistry 4
5 Oklahoma 5 John Mortenson Freshman  Business 2.5
6 Washington 6 Phillip Ericksen  Sophomore Humanities 3.2
7 Texas a 7 Nate Shelton Sophomore Music Education 2.9

o Click From Sheet and it will load the sheet and bring up the power query window. Repeat this process to load all necessary
tables into Power Query, in this example we have two tables Student_ID and Full_Name. Once the tables are loaded in
Power Query select the Student_Id table and select the Merge Queries function and click on merge queries.

“ Home Transform Add Calumn Wiew

(;j D DI:I Properties L Y X fz\l | % Data Type: Whaole Number = 7 Merge Queries D D New Source ~
Q [‘&Advanred Editor x EEH EEEI Ei |— T FF] Use First Row as Headers = & Append Queries - D Recent Sources ~
Close &  Refresh =Y . Choose  Remove Keep Remove split  Group Sl Combine File Manage Data source [T Enter Dat

Load ™  Preview = anage Columns * Columns ~  Rows ™ Rows ™ Column~™ By 92 eplace values Lombine Fies Parameters ™ settings nter Data

Close Query Manage Columns Reduce Rows Sort Transform Combine Parameters  Data Sources New Query

2] < X v fl? = Table.TranstformColumnTypes(Source,{{"
udent_ID

B fuilN 7. /123 Student 1D B - university =
ull_Name

1 AsU

2 BYU

2 usC

4 UCLA

5 Oklahoma

6 Washington

7 Texas




Excel Non-Function Lookup Methods

« After selecting Merge Queries the merge query screen will come up as shown below. Select the column from each table that you
want to use to join the data together. In the below example we are joining the tables using the Student ID column in each table.
When you select a column it will highlight the column green and you can use as many columns as necessary to create a unique ID
between the columns.

Use First Row as Headers Append Queries L= = | Recent Sources ™

Merge
Select a table and matching columns to create a merged table.

Student_ID ]

StudentD  University
1 AsSU
BEY
3 usc
4 UCLA

5 Oklahoma
full_Name - ]

Sutdent ID Full Name
1 Jill Pierce
2 Joe smith
2 BillyBob
4 santa Claus Senior Chemistry 4
5 John Mortenson  Freshman Business 2.5

Join Kind

Left Outer (all from first, matching from second)

Use fuzzy matching to perform the merge

> Fuzzy matching options

+/ The selection matches 7 of 7 rows from the first table -
oK

« Once you select ok you will see your table in Power Query with a new column called full name and it will say table. This table will
then become available to select by clicking on the double arrow icon on the full name column and selecting the columns you
want to add to the student ID table. You can add one or all columns in the full name table to your student Id table. One of the
benefits of this approach is you can link all columns together without having to create multiple lookup formulas to add each col-
umn one at a time.

X + fa = Table.NestedJoin(#"Changed Type”, {"Student ID"}, full Name, {"Sutdent ID"}, “full Name”, JoinKind.LeftOuter)

. 123 Student ID - AB- University - FH full_ Name
1 AsU
2 BYU
3 usc
4 UCLA
5 Oklahoma

6 Washington

7 Texas

Sutdent ID Full Name Grade Major Cumulative GPA

1 Jill Pierce Freshman Business 3.1




Excel Non-Function Lookup Methods

3. Power Pivot — This method involves taking the tables you have loaded to Power Query and loading them to the Power Pivot Data
Model and then creating a relationship between the tables.

« You can load your tables to Power Pivot by right clicking on the query (Student_ID )in the queries and connections pane
and selecting load to and then clicking on add to the data model when the Import Data screen comes up.

Queries & Connections

. . Queries | Connections Select how you want to view this data in your workbook.
Queries & Connections e 0 O Table

B8 Student_ID c —_—
Queries | Connections 7 rows loaded. E. o ﬂ (_J) PivotTable Report

fi N\, ), - Ty -
FH full_Name g it E O PivotChart
2 queries 7 rows loaded.

Delete

i Rename P o Only Create Connection
EE Student ID g = ':‘“’:ST" Where do you want to put the data?
7 rows loaded. — Existing warksheet:

l Reference

BR full_ Name B Mege =$H$13

. Append

|=

7 rows loaded. Mew worksheet

g Export Connection File.

Move To Group

Add this data to the Data Model

Move Down

s Properties..

« After adding the tables to the Data Model you will click on Power Pivot on the ribbon and will see the below menu. From

the menu you will click on Manage and this will open Power Pivot and you will be able to create a relationship between the
tables.

File Home Insert Draw Page layout Formulas Data Review View Help Power Pivot

2 | B E s o

Manage | Measures KPls Add to Detect Settings
v v Data Model

Data Model Calculations Tables Relationships
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R ™ | = | Power Pivot for Excel - Lookups.xlsx [m}
« After clicking on Manage the screen to the right will be i W e - o
) R G| [4 Data Type : % [#| | [[FRlgveoenvi |
brought up and you will be able to see both of your tables and Choboard| et el Reresh | Fvotrable Ty 5 g g Sorand fnd Coustons | oat j“:’“l”t"_“j
Data (] .00 #.0  Filter View x Calculation Area
it will have a tab on the bottom to click on either table and Formatting view ‘
[Student ID] ~ Jx ¥
see all related columns. |
1 1 ASU
« At this point you will click on Diagram view this will bring up 15 e
the below screen showing each table as a diagram. j: ‘5‘ g‘;lu‘h
anoma
. . . . le 6 Washington
o The Diagram View box as displayed below will come up and |7 7 Texas
you will right click on the column you want to relate. In the
below example you would click on Student ID and this will
bring up a menu that contains as the first option Create Rela-
tionship and you will click on this option.
. o _ _ L 1 |
« The Create Relationship dialog box will appear and you will
select the tables and columns that you want to relate and click
ok.
Student ID 1 | full_Name 1
T E 1 Data Type : - # z EthiagramView e Rt :' - —
= EC Format : - - .d] Show Hidden
Clipboard Get External Refresh  PivotTable Sortand Find  Calculations Data Select tables and columns that relate to one another.
Data % > %0 % Filter View Calculation Area [student 1D 1 e
Formatting Wiew -
Student  University
FF Student_ID 1 Eii’x
IE Okizhoma
H student ID
T University |
=3 Create Relationship... -
=) Sutdent 1D X Delete i— TR
M Full Name - - 25 John Mortenson | Freshman | Business.
- Hide from Client Tools
£l Grade
] Major -2 GoTo
M Cumulative GPA ﬁ[} Rename o Cancel




Excel Non-Function Lookup Methods

« In Power Pivot after creating the relationships between the tables the diagram view will show the tables with a line between
the tables that have a relationship. This is where your data model will be built and makes available reporting that is not easily
doable in Excel without Power Pivot.

M Student_ID 1

@ Student ID A Professors
1 University ’ E] University
(] City
- [ State
] Founded

[ Professors

2 full_Name 1

1 Sutdent ID

Full Name

Grade
Major
Cumulative GPA

Income

@ Oonomninan

Age
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