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MS 365 Excel Basics 06: Mastering Excel Lookup: XLOOKUP, FILTER, XMATCH, LOOKUP, SWITCH Functions! 
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Important LOOKUP Functions 
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You must know Excel well before using AI 

When you ask AI a question about building a solution in Excel, AI WILL give you an answer, but the answer may not 
always be a very good answer. 

For example, if you ask a reasonable question like this: 

I would like an Excel formula that can assign an "A+" grade to 95% or higher, an "A" grade to less than 95% and 
greater than or equal to 90%, a "B+" grade to less than 90% and greater than or equal to 85%, a "B" grade to 
less than 85% and greater than or equal to 80%, a "C+" grade to less than 80% and greater than or equal to 
75%, a "C" grade to less than 75% and greater than or equal to 70%, a "D+" grade to less than 70% and greater 
than or equal to 65%, a "D+" grade to less than 65% and greater than or equal to 60%,and a "F" grade to all 
other scores that are less than 60%. 

This is what Chat GPT 4 returns as an answer: 

  

The problems with this are: 

1. Too Complicated. 
2. % Values must be evaluated inside formula to get the decimal amount. 
3. Violates Excel's Golden Rule: If a formula input can change, put it into a cell, label it and refer to it in the 

formula with a cell reference. 

This means you must learn Excel well if you want to us AI to find Excel solutions – this way, when AI gives you a bad 
answer, you can decipher that and not use the answer. 
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Example of AI provided formulas and then better formulas that are not provided: 
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XLOOKUP function arguments 
The XLOOKUP function was introduced in 2019 and has replaced older lookup functions such as VLOOKUP, HLOOKUP and INDEX. The XLOOKUP function 
can lookup a cell, a column, a row, a cell reference, a range, and it can also perform various types of lookup such as: exact match, exact match or next 
smaller, exact match or next bigger, wildcard lookup, binary search, search first-to-last, search last-to-first and other types of lookups. There are a few other 
lookup functions that we still use because they can do things that XLOOKUP cannot do, or do things more efficiently than XLOOKUP can, such as the lookup 
functions: FILTER, XMATCH, LOOKUP, and SWITCH. We will see examples of each of these lookup functions also. 
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No duplicates in lookup_array argument 
When there are no duplicates in the lookup_array argument , the order of records and search direction has no effect 
on returned value: 
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Duplicates in lookup_array argument 
When there are duplicates, the order of records and search direction can affect the returned value: 
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Exact match lookup 

 

Exact match lookup to a lookup product price 
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Data Validation dropdown list 

When you have a lookup table and you are doing Exact Match Lookup, you can use the unique list from the first column of 

the lookup table to help add a dropdown list of values to the cell that that contains the lookup value for the XLOOKUP 

function. Here are the steps: 

1. Select cell that contains the lookup value 
2. Click the Data tab, then in the Data Tools group click the Data Validation button 

 

 
 

3. In the Data Validation dialog box, select “List” from the Allow textbox dropdown 
4. Click in the Source textbox and select the unique list from the first column of the lookup table. 
5. Click OK 
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Lookup an employee record 

 

Lookup a column of day’s sales and then add 
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Exact match or next smaller lookup 
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Lookup a tax rate: XLOOKUP or LOOKUP function? 
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LOOKUP function arguments 
The LOOKUP is the first lookup function in spreadsheet history. The LOOKUP function was one of the original 21 
functions in the first spreadsheet in history introduced in 1979: VisiCalc. 

The first thing to note about the LOOKUP function is that it has two options—in essence giving you two different 
functions in one function (see Figure below): 

 

The second argument of LOOKUP, lookup_vector or array, is the trigger for the function to determine whether to run 
Option 1 or Option 2. If you put a one-way array (column or row, but not table) into the second argument, Option 1 is 
executed; if you put a table (rows and columns) into the second argument, Option 2 is executed.  

Consider the following information about Option 1, LOOKUP(lookup_value, lookup_vector, [result_vector]):  

• This option searches for the lookup value in the ascending-sorted lookup_vector to find a match and yield a 
relative position that it uses to then retrieve the corresponding element in the argument [result_vector]. 

• The lookup_vector must be sorted ascending, A–Z. 
• The lookup_vector and [return_vector] argument values must be one-way arrays. These one-way arrays do 

not have to have the same orientation or the same number of elements. This is different from how the second 
and third arguments in XLOOKUP work.  

Consider the following information about Option 2, LOOKUP(lookup_value, array):  

• This option allows the user to search for the lookup_value in the first column of the lookup table (array 
argument) and then return an item in the same corresponding position from the last column of the lookup 
table (array argument).  
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• The array argument allows you to either use a vertical lookup table or a horizontal lookup table.  
o If the number of rows in the lookup table is greater than or equal to the number of columns, LOOKUP 

does a vertical lookup. With a vertical lookup, the first column of the table must be sorted ascending, 
A–Z. The LOOKUP function tries to find a match and yields a relative position that it then uses to 
retrieve the corresponding element from the last column in the vertical lookup table. 

o If the number of columns in the lookup table is greater than the number of rows, LOOKUP does a 
horizontal lookup. With a horizontal lookup, the first row of the table must be sorted ascending, A–Z. 
The LOOKUP function tries to find a match and yields a relative position that it then uses to retrieve the 
corresponding element from the last row in the horizontal lookup table.  

• The advantage that this option has over the XLOOKUP function is that if you have a table that is sorted 
correctly (like most tax tables, commission tables, and other tables), you only have to enter two arguments 
when using the LOOKUP function rather than enter five with the XLOOKUP function. 

Why the Binary Search in the LOOKUP function is fast 
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Timing Results for XLOOKUP and LOOKUP functions 
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How XLOOKUP Binary may yield different answers than LOOKUP Binary when there are duplicates? 
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How can XLOOKUP yield same answer as LOOKUP, even with duplicate values? 
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When to use LOOKUP function rather than XLOOKUP function? 
If you need to do “Exact Match or Next Smaller” lookup, also known as “Approximate Match Lookup” and you are using 
a typical tax, commission, sales discount, or other similar tables that have the first column sorted A-Z, the first 
column has no duplicates and the last column has the values you want to return, use the LOOKUP function rather 
than the XLOOKUP function because of these benefits: 

1. It takes less time to create the lookup formula with the LOOKUP function because you only have to enter two 
arguments rather than five or six. 

2. The LOOKUP function uses a binary search process that allows the formula to calculate faster than the 
XLOOKUP function with a binary search option selected. 

XLOOKUP can do vertical or horizontal lookup 

 

XLOOKUP to perform Exact Match or Next Bigger lookup: lookup pipe size 
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XLOOKUP with wild card lookup: “Coca Cola” matches “Coca Cola Inc.” 

A few special characters can help you conduct searches in an Excel worksheet:  

Asterisk (*): The * is a wildcard character that represents any set of zero or more characters.  

Question mark (?): The ? is a wildcard character that represents exactly any one single character.  

Tilde (~): The ~ is used to convert the wildcards * and ? to actual characters.  

The figure below shows a lookup situation where you use a 2 in the [match_mode] argument so you can use wildcards 
with the lookup value. The goal is to type just part of the company name, such as Coca Cola, and get a match with the 
full company name Coca Cola Inc. The wildcard asterisk (*) represents zero or more characters. When you use the 
join operator (&) to join an asterisk in double quotes to the front and back of the cell reference B6, you are asking to 
make a match with any text in the lookup_array argument that contains Coca Cola. The formula also includes the text 
“Not Found” in the [if_not_found] argument so that XLOOKUP can return that message if the user types some text that 
is not contained in any of the values in the lookup_array argument. 

 

The drawback to using wildcards is that it is not guaranteed that the formula can always return the correct value. For 
example, if you type Cola into cell B6, the formula will not know whether you want Coca Cola Inc., Pepsi Cola Inc., or 
RC Cola. However, because the default is to return the first item when there are duplicates, if you enter Cola, the 
formula will return the city of Atlanta because Coca Cola Inc. is the first company name that contains Cola. This sort 
of lookup is never 100% guaranteed to work. 
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Lookup first when there are duplicates: lookup first day worked 

 

Lookup last when there are duplicates: lookup last sale for employee 
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Two lookup values: lookup product price for a specified city 
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Two-Way lookup: lookup tax based on weekly pay and allowances 
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FILTER array function arguments 

Note: In Excel Basics video #2, we called a formula that makes a logical test on a column a “Array Logical Test”. In this 
section of the notes, I am referring to an “Array Logical Test” as “Boolean Array Logical Test” in reference to the great 
19th century mathematician George Boole. 

Note: For filtering data sets in place, you can use the filter feature (Data tab, Sort & Filter group). In addition, if you 
want to complete a quick filter on a data set and then copy and paste the records to a new location, the filter feature is 
easier to use than the FILTER function. However, the results from the filter feature do not instantly update when 
source data changes. When you use the FILTER function, or any worksheet formula, when the source data changes, 
the results from the FILTER function update instantly. This is the main advantage of the FILTER function over the filter 
feature. 

 

The FILTER array function filters a dataset based on conditions and criteria that you specify in a Boolean Array Logical 
Test to deliver a resultant array of answers. The FILTER array function has the following syntax: 

 

The arguments of the FILTER function are as follows: 

array: This argument contains the table, column, or row that you want to filter. 

include: This argument contains a Boolean Array Logical Test that indicates which items to include and which items 
to not include in the resultant array of answers. This array must have the same number of rows or columns as the 
array that is being filtered. 

[if_empty]: This argument contains the value you want the formula to return when the result of the filter is an empty 
filter (that is, with no records). Here are two examples. 

o Single-cell message: =FILTER(B5:D11,(B5:B11=F5)*(C5:C11=F8),"NA") 

o Three-column message: =FILTER(B5:D11,(B5:B11=F5)*(C5:C11=F8),{"None,"-","-"}) 
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A Boolean Array Logical Test must evaluate to an array of TRUE, FALSE, or number values. If there are other values in 
the logical test resultant array, such as text values or errors, the FILTER function delivers a #VALUE! error. A TRUE value 
or any nonzero number means that the item should be included in the filtered array of answers. A FALSE value or zero 
means that the item should not be included in the filtered array of answers. Consider these examples (which can be 
found on the worksheet 3.4): 

=FILTER({"Q";"C";"Q";"A"},{TRUE;FALSE;TRUE;FALSE}) = {"Q";"Q"} 

=FILTER({"Q";"C";"Q";"A"},{1;0;1;0}) = {"Q";"Q"} 

=FILTER({"Q";"C";"Q";"A"},{43;0;-2;0}) = {"Q";"Q"} 

=FILTER({"Q";"C";"Q";"A"},{TRUE;0;-2;0}) = {"Q";"Q"} 

=FILTER({"Q";"C";"Q";"A"},{TRUE;"";-2;"Text"}) = #VALUE! 

If you are filtering by rows, a Boolean Array Logical Test must contain a single column that contains the same number 
of rows as there are in the item being filtered in the array argument. If the numbers of rows in the array and include 
arguments are not equivalent, the result is a #VALUE! error. Consider these examples (which can be found on the 
worksheet 3.4): 

=FILTER({"Q";"C";"Q";"A"},{TRUE;FALSE;TRUE;FALSE}) = {"Q";"Q"} 

=FILTER({"Q";"C";"Q";"A"},{TRUE;FALSE;TRUE}) = #VALUE! 

If you are filtering by columns, a Boolean Array Logical Test must contain a single row that contains the same number 
of columns as there are in the item being filtered in the array argument. If the number of columns in the array and 
include arguments are not equivalent, the result is a #VALUE! error. Consider these examples (which can be found on 
the worksheet 3.4): 

=FILTER({"Q","C","Q","A"},{TRUE,FALSE,TRUE,FALSE}) = {"Q","Q"} 

=FILTER({"Q","C","Q","A"},{TRUE,FALSE,TRUE}) = #VALUE! 

The include argument in the FILTER function can contain a Single-Condition Logical Test, an AND Logical Test, an OR 
Logical Test, a NOT Logical Test, and many other types of logical tests. Here is a list of examples of each of these 
different logical tests: 

Single-condition logical test: =FILTER(B5:D11,B5:B11=F5) 

AND logical test using multiplication: =FILTER(B5:D11,(B5:B11=F5)*(C5:C11=F8)) 

OR logical test using addition: =FILTER(B5:D11,(B5:B11=F5)+(C5:C11=F8)) 

NOT logical test: =FILTER(B5:D11,B5:B11<>F5) 

Use an AND and OR logical test together (complex filter): =FILTER(B11:B16, 
(C11:C16>C7)*(D11:D16>D7)*(E11:E16<E7)*((F11:F16>F7)+(G11:G16>G7))) 
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FILTER function to return multiple items from one lookup value 
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XMATCH function arguments 

 

 

XMATCH lookup function to compare two lists 
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SWITCH function arguments 

The SWITCH lookup function is the Swiss Army knife of the lookup function family because it is not limited to values in 
cells, ranges, or arrays (as the XLOOKUP and LOOKUP functions are). With the SWITCH function, you can look up 
tables, formulas, functions, text values, number values, values in cells, and any other type of formula element that 
you can dream up. Because it is a function that can look up any type of formula element or value, SWITCH is also an 
efficient substitute for the IF or IFS functions in some situations. 

The arguments of the SWITCH function are as follows:  

• expression: This argument specifies the lookup value.  
• value1, value2, etc.: These arguments specify the values to match.  
• result1, result2, etc.: These arguments specify the values returned.  
• default: This argument is delivered when no matches are found in the value arguments.  
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SWITCH to lookup the correct pricing lookup table based on product name 

The Figure above shows a close-up of the SWITCH function used in next example, where you have to look up different 
lookup tables based on a product name. The relative cell reference B6 contains the name of the product sold. If the 
product in cell B6 is Bellen, then the table in the range J6:K8 is used; if the product is Quad, the table in the range 
J11:K13 is used; finally, if the product is not Bellen or Quad, the default table from the range J16:K18 is used. 
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LOOKUP function to create formula much more quickly for tax calculations 

 


