Excel VLOOKUP Formula Explained

Perhaps one of Excels most commonly needed Functions is the VLOOKUP. It is also possibly the function that most people have problems understanding.  The Excel VLOOKUP function is used to look for specified data in the first column of a table of data. Once found it will return a result, on the same row, a specified number of columns from the first column. The syntax for VLOOKUP is:

=vlookup(lookup_value,table_array,col_index_num,range_lookup)

It is used in the following manner:

=VLOOKUP("Dog",$A$1:$E$1000,3,False)
Note the use of False as the optional range_lookup Argument. This tells the VLOOKUP to find an exact match and is most often needed when looking for a text match. If this is omitted, or True, you will often get unwanted results when searching for text that is in an unsorted column of data. This means that when True is used, or the range_lookup Argument is omitted, your data should be sorted (by the first column) in ascending order. 

The use of True, or range_lookup Argument is omitted, is most often used when looking at numeric data that resides in the first column of your table of data.

	 
	A
	B
	C

	1
	Amount
	 Name
	Age

	2
	$256.95
	Bill
	56

	3
	$125.63
	Joe
	22

	4
	$25.66
	Mary
	59

	5
	$548.00
	Dave
	21

	6
	$489.32
	Frank
	48

	7
	$500.25
	Sue
	19

	8
	$368.59
	Hillary
	15

	9
	$901.56
	Kate
	25

	10
	$99.95
	Aleisha
	33


If we were to use:

=VLOOKUP(368.59,$A$1:$C$10,2)
on the above data, we would get a result of "Mary" and NOT "Hillary" as we have omitted the range_lookup Argument AND our data is not sorted by Amount. This is because VLOOKUP looks in Column A, Starting from A1, and as soon as it encounters the amount $548.00 it drops back to the cell above because $548.00 is greater than the lookup_value of 368.59
If we sorted our data by Amount we would get the desired result. We could also get the desired result by using:

=VLOOKUP(368.59,$A$1:$C$10,2,False)
The use of False as the range_lookup Argument forces VLOOKUP to search all values and only stop when it finds an exact match. If an exact match does not exist we get the #N/A! error.

The method of sorting is best as a VLOOKUP that searches in a sorted range is MUCH faster. The effect of this can be significant if the table is large and/or you have many VLOOKUP functions.

VLOOKUP function Tutorial 

Before you Start: you need access to Microsoft Excel 97 (or later) to open and use the sample spreadsheets supplied with this tutorial. The sample spreadsheets should work equally well on a Mac or a Windows-based PC. 

Introduction 

It may sometimes happen that partial or final marks have been entered or calculated on another worksheet, which may have been created from scratch by a user, or based on a class list spreadsheet obtained via a Faculty. In this case, there is a requirement to be able to easily transfer this information onto the White Sheet. It is possible to simply copy and paste a column of marks from the first spreadsheet onto the White sheet. However, unless the list of students is a perfect match, both in terms of total numbers and exact order, then this is extremely dangerous! There may be students on the source sheet who are not on the White Sheet and vice-versa, and the students may not be in the exact same order on both sheets. 

The solution is to use a special Excel function called VLOOKUP. The VLOOKUP function allows a value to be retrieved from one set of data, based on a certain reference value. In this instance, the VLOOKUP function would be entered on the White Sheet, and would use each student’s reference (ID) number to find and return the relevant mark from the first spreadsheet, assuming it could find a matching ID number in the first sheet. 

VLOOKUP is a complex function to enter and use (although not if one is an experienced Excel user). Like all formulae, it only needs to be successfully entered in one cell, and then copied into the rest of the column. 

How to use Vlookup 

1. Source your Data 

Before you can use the VLOOKUP function, you need a set of source data that you want to import. This can be: 

· A spreadsheet that you have created and maintained yourself. 

· A spreadsheet that you received (i.e., a formal class list), that you then extended and maintained yourself. 

· Another copy of the white sheet, perhaps one that was sent to another person to allow them to enter some component marks. 

The source data need not be an Excel spreadsheet. It may be that you are maintaining marks in some other software package - this would usually be a custom-designed database system within your department. In this case, you need to export a table of data, either to an Excel spreadsheet or to some other file format supported by Excel. File formats that Excel can use include .DBF (database file) and .CSV (comma-separated values). Most database packages can export to these formats. 

To make the marks import as easy as possible, the source data file should be put in the same directory (folder) as the white sheet that you want to update. If the source file is another copy of the white sheet, it would need to have a different name. 

2. Data Layout 

The required layout of your source data is simple: the leftmost column must always contain the student ID number, and there must be one or more columns of marks to the right of this: 


3. Preparing to Import 

Before you use the VLOOKUP function, you need to have opened both the white sheet that you want to transfer marks into, and the spreadsheet containing the source marks. You must also highlight the first cell where you want to insert the formula. This will generally be the first Mark cell (D8, or E8 if the module is grade-based). However, there is nothing to stop you entering the VLOOKUP function in one of the working columns. This might happen if you were importing component marks from one or more sources, or if you wanted to make some adjustment to the imported marks. 

4. Select the VLOOKUP Function 

You can type the VLOOKUP function by hand, but it is much easier to generate it using the 'Paste Function' option. This can be activated by either using the menu option: Insert -> Function, or by clicking on the Paste Function Icon on the toolbar: [image: image1]. Either way, you will be presented with a list of Excel functions to select from. The VLOOKUP function is under the 'Lookup and Reference' category. Once you use it once, it should also be available under the 'Most Recently Used' category: 

[image: image2]
5. Enter the VLOOKUP Function 

There are four parts to the VLOOKUP Function: 

[image: image3]
1. Lookup_Value - this will be the cell containing the ID Number to the left of the cell that you have selected. Assuming you have selected the first student, this would be cell C8. Rather than type in this value, you can use the 'point and select method'. All you have to to is highlight the required cell with a mouse click, and the cell address will be automatically entered into the box. To move to the next box (Table_Array), click on it with the mouse. 

2. Table_Array - this refers to the table of data in your source file. Again, you can enter the range address by hand, but it is easier to select the range using the mouse. This would involve switching to the Excel Window containing the source file, and using the mouse to select the range in a 'click and drag' motion. 

3. Col_index_num - this refers to the column in your table of data that contains the required mark. This will usually be 2, assuming that the ID numbers are in the first column, and the marks to the right of these. 

4. Range_lookup - always type in FALSE in this box. 

Once complete, the dialog box should look like this: 
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Just click on 'OK' to enter the completed VLOOKUP function. The formula that has been entered into the cell will look something like this: 

=VLOOKUP(C8,'O:\white_sheets\temp\demo\[source_marks_01.xls]Sheet1'!$A$1:$B$18,2,FALSE)

This is as good a reason as any to enter the formula using the dialog box! 

6. Copy the VLOOKUP Function 

Assuming that the function has worked properly for this one student, you can now copy it to all the other students on the white sheet. This is a simple matter of a 'copy and paste' operation. This can be done in several different ways, usually involving the mouse. As this is a standard spreadsheet operation, it is not discussed here. As the formula is copied to all of the other cells in the same column (where there are students!), it will adjust itself as required in each cell. 

If you have late students entered in the provided area at the end of the sheet, you can copy the formula to them as well. However, there is a 'protected area' between the main block of students and the late section, so you must copy the formula to the late section as a separate action. 

7. Check the Results 

You should visually check a few students to confirm that the marks transfer has worked properly. Even if the formula has been entered and copied correctly, there may be issued with some students. Some of the possible problems are discussed later. 

8. Save the White Sheet 

Once you are satisfied with the results, save the White Sheet. 

Should you open the White Sheet again without opening the source sheet beforehand, a pop-up message will appear. This is because Excel knows that your White Sheet is referring to another file, and it wants to know if it should look for changes in the source file. If the source file is already open, Excel checks for and updates data without asking. When you close a spreadsheet with links to another file, Excel will always ask to save changes, even if you made none. 

Advanced Issues / Troubleshooting 

There will be times when the transfer of data does not go smoothly, even using the VLOOKUP function. Also, there are some features of VLOOKUP that you may want to be aware of. These issues are illustrated using a series of sample White Sheets and source files. The supplied files are as follows: 

The sort order in the Source Worksheet 

When you use the VLOOKUP function, this does not matter at all. 

Entries in the White Sheet only 

If the white sheet contains an student for which there is no entry on the source worksheet, then the VLOOKUP formula will read '#N/A' (not available). An easy way to see if there are any such entries is to look at the statistical summary figures at the end of the worksheet. As long as these also read '#N/A', there is at least one problem student. To correct problem students, you need to either correct the source data, or else manually overwrite the VLOOKUP formula on the white sheet to enter the required mark or ABSENT grade. 

Entries in the Source Worksheet only 

If you have a student with a mark in your source data, and they do not appear in the white sheet, then you have a problem. Using the VLOOKUP formula on the list of students in the white sheet will not show up an error, so you may not be aware that there is an issue. In this scenario, once you have identified any such students, they should probably be put into the late entry section in the white sheet, and the VLOOKUP formula can be entered against them. 

More than one column of data in the Source Worksheet 

This is a possible scenario. You do not have to work on the basis of a 1:1 match between source worksheets and white sheets. Your source worksheet may contain several columns of data, each relating to a different module. You can use this sheet to load marks into several worksheets. The only thing that will change is the Column Index Number part of the VLOOKUP formula. Instead of being 2 (the first column of data to the right of the ID Numbers), it might be 3 or 4, or whatever. 

