Using the VLookup Function in Excel


An Excel 2003 spreadsheet contains 65536 lines and 256 columns or over 16 million cells which can contain data.  Excel 2007’s spreadsheets are much larger.  While Excel is not intended to be used as a database (there are other, more effective database programs) it is used by individuals and companies as a repository for useful lists, calculations and other data.  VLookup is a powerful function that allows us to use this data for our purposes.  
The “V” in VLookup stands for vertical.   In this table the information for each part is shown in a distinct row of the spreadsheet.  The data for each Part Number is arranged vertically in the spreadsheet.    This table is contained in the VLookup.xls file.  Open the file now if it is not already open.  
The format for the VLookup function is:

=VLookup(lookup_value,table_array,col_index_num,range_lookup)
· The lookup_value is the user input. This is the value that the function uses to search the Lookup Table column 1. If you are searching by Part Number, then the lookup_value is the cell that contains the input for the Part Number being looked up. (See Below)
[image: image1.png]Data To Retrieve

Taxable

Amount Fixed Amount Variable Percentage
7500 ~VLOOKUP(B17,$A$4:$D$13,3) | =VLOOKUP(B17,$A$4:5D$13,4)
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                          lookup_value
· The table_array is the table of text, numbers or values from which data is retrieved – the Lookup Table shown below.  The Table_Array can be a reference to a range (A4:C7) or a Range Name.  
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               table_array
· The col_index_num is the column number in the table_array from which the value should be returned.  The first column of values in the table, the key value, is always column 1.  Moving to the right from Column 1, the col_index_num for Required Units is 2 and for Cost per unit it is 3.
· The range_lookup value is the word False if you wish to find an “exact match”; or “True” (or the parameter is omitted) if you want to find the “closest match” in the first column. (Note:  The closest match parameter requires that the first column be sorted in ascending order.) 

For this exercise we want to know the number of required units and the cost per unit of two parts which may be contained in the Lookup Table.  

Begin by typing the following formula in cell B11:
=vlookup(A11,A4:C7,2,False)

· A11 is the reference to the cell containing the value for which you want to find information in the Lookup Table.
· A4:C7 is the reference to the table_array - the lookup table cells that contain the data.

· 2 is the column number in the table_array which contains the value you want to retrieve.

· False indicates that you want an exact match.  If the exact part number isn’t found you don’t want any data returned. 
After correctly typing the formula and pressing enter, your table will look like this:
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Referring back to the Lookup Table, you have correctly retrieved the number of required units (2) for part number AB100.  
In Cell C11 type the correct formula to retrieve the cost per unit for the same part.  Hint:  the formula is the same as before except that you want data from column three in the table this time.  If your formula was correct your data should now look like this:
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Now you want to retrieve the same data for part number AA123.  If your Lookup table contained thousands of parts and you wanted to retrieve the same data for hundreds of parts you would not want to type each formula one at a time, you would want to copy them to the next row.  Do that now and let’s see what happens.  Your table should look like this:
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11| AB100 =VLOOKUP(A11,A4:C7,2,FALSE) |=VLOOKUP(A11,A4:C7,3,FALSE)
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Excel return #N/A if it encounters a problem or does not find the information.  Why did this happen?

Look at the formulas in row 11 before copying them:
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Now look at the formulas in row 12 after copying them from row 11:  
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In Module 3 we discussed relative cell values and absolute cell values.  When you copy relative cell references to another cell the “cell addresses” in the formula adjust to the new location.  See the highlighted area above to see how this happened.  In cell B12 and C12 the references to the Lookup Table changed so the part number in cell A12 is no longer part of the lookup table.   We can correct this problem by making the reference to the table absolute values or by giving the table a Range Name.
Before copying the formulas click on the cell containing the formula and the formula bar will look like this:
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Click on the A4 on the formula bar and press the F4 key on your keyboard once and the value changes to $A$4.  Likewise click on the C7 on the formula bar and press the F4 key one time and the value changes to $C$4.  Press Enter.  The formulas will now look like this:
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The $A$4:$C$7 means that the cell references are now absolute references and the cell references will not change when the formula is copied to another cell.   Repeat this process for the formula in C11.
[image: image17.png]Lookup - A AA123

Narme 80|
Lookup Table

Required
3 |Part Number|  Units  |Cost per unit]
AA123 2 $1,000
AD125 3 $3,000
AE400 4 $2,000
AB100 2 $4,000





[image: image18.png]A B |
° Data to Retrieve
Part
10 |Number Required Units Cost per unit
11 ABI00 _|=VLOOKUP(A11,Lookup,2,FALSE) |~VLOOKUP(A11,Lookup,3,FALSE)

12

AA123





Now you can copy the formula in cell B11 to B12 and C11 to C12 and the cell references are now relative for the lookup value in Column A but they are absolute for the Lookup Table in $A$4:$C$7
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Another way to do this is by using a Range Name for the Lookup Table.   Click on cell A4.  Left click and hold the mouse key and drag the cursor to cell C7 to highlight all the data cells in the Lookup Table.  Release the mouse button.  Now click on the Range Name box on the formula bar and type the word Lookup and press Enter.  The range of cells making up the Lookup Table now have a Range name which you can use as an absolute reference in formulas.  
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                                  Range Name box

          Highlight these cells then type the
             Range Name in the box above

Your formulas in B11 and C11 can now be entered using the range name for the table_array  in the formula:



When you copy the formulas from row 11 to row 12 the references will be correct:


And your data will be correct:


Up to this point we have used VLookup to find an exact match in the LookUp table.  There are also occasions when you want to look up values that are at least x but not greater than y, they are approximate or in a range of values.  VLookup can be used to handle these approximate value lookups.
Practice:  In your Excel file there is another worksheet called VLookup-Approximate that contains a Lookup Table and a Data Retrieval table that will allow you to practice these formulas.  Remember, everything we’ve discussed up to this point also applies to approximate lookups except:

· The key values in the lookup table must be sorted in ascending value.

· The last argument in the formula “False” is changed to “True” or the parameter is omitted altogether.

Remember:

· Highlight the LookUp Table data and give the Range a name as you did before.  It must be a different name than the one you used on the previous exercise because the two sheets are in the same file.  Try using Table this time.  If these exercises were in different Excel files you could name the range anything you like.   

· You’re looking up the values in Column B of this Data Retrieval area and your formula is going to retrieve values from columns 3 and 4 in the Lookup Table.  

· If all goes well, your results will look like this:


Don’t move to the next page until you’ve completed your formulas and you’re satisfied with them.
If you used a Table as your Lookup Table Range Name your formulas will look like this.

If you used the F4 key to make the Lookup Table range absolute, your formulas will look like this:


Either method will give you the same correct results. 

In Module 3 we covered the use of the Function Wizard to insert a formula. The Wizard can be used for the VLookup formula.  Review Module 3 to learn more about this function.  Briefly:
1. Select cell B11 where the formula will be written.  On the menu bar, select Insert then select Function from the dropdown list.


2. In the Search for a function box type VLookup and click on Go.  Highlight VLookup in the Select a Function box and click OK.  




3. A Function Palette for VLookup opens and it shows an area for each of the formula parameters.  Information is entered into each area in the same manner you would have done it “manually” or it can be selected as you learned in Module 3.  Remember to make the Table_array absolute values or use the Range Name in the same manner as we did manually.




Click OK when done and the formula will be written to the chosen cell.  
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