Answering a Question, Making a Decision -- the use of the =if() function
When contemplating writing a formula or function to complete an entry on an Excel worksheet, one often finds themselves asking the question what do I need to do and then answering it with "it depends". This indicates that a decision needs to be made and a question asked in the required instruction. This leads us to the =if() function. The function permits us to ask a question and respond with an action -- actually a choice of action depending on whether the answer to our question is yes (true) or no (false). 
The general format of the if function is given by 
	=if(logical_test, action_if_true, action_if_false)
  
The =if() has three parameters: 
1. The first parameter asks a question -- in Excel this takes the form of a logical expression that returns true or false. In its basic form either an equality (is the gender female) or an inequality (is the age greater than or equal to 18) which would be indicated by the expressions such as: C3 = "female" or C5 >= $F$1
2. The second parameter indicates the action to take if the answer is yes or true; that is, in our examples the expression to evaluate if the cell C3 contains "female" or the cell C5 contains an age greater than or equal to 18. 
3. The action can be any legal Excel expression which you should recall can
4. include numbers, strings, formulas and functions (in fact, even another if function).
      
5. The third parameter indicates the action to take if the answer is no or false; that is, in our examples the expression to evaluate if the cell C3 contains "male" or the cell C5 contains an age less than 18. 
6. The action can once again be any legal Excel expression.
      
Logical Tests (Logical Expressions): the tests (or expressions) are made up of worksheet cells, constants, operators and sometimes logical connectors and produce a True or False result. 
· the logical test operators are the familiar ones: >, >=, <, <=, =, and <> (not equal)
· the logical connectors are: 
1. AND(__, __, …) has two or more logical tests or logical values that each needs to have the value True for the AND to yield True.
2. OR(__, __, …) has two or more logical tests or logical values where at least one of them needs to have the value True for the OR to yield True.
3. NOT(__) has a logical test or logical value as the parameter if it has a value of False the NOT then yields the value True. If the logical test or value has a value of True the NOT then yields a value of False.
Examples: 
1. =if(a3 > 500, a3 * c5, c4) -- if the value contained in the cell a3 is greater than 500, then the value of the calculation a3 * c5 is placed in the cell containing the formula; otherwise, c4 is placed in that cell.
2. =if(a3=max($a$3:$a$20), "*", " ") -- places an "*" in the cell containing the function if the cell a3 contains the maximum value in the given range, or a space otherwise.
3. =if(AND(b4 > 200, b6="yes"), 1, 0) -- places a 1 in the cell containing the function if the value in the cell b4 is larger than 200 and the cell b6 contains the string "yes", or a 0 otherwise.
[bookmark: _GoBack]Salary Computation Example: The workbook in Figure 1 below includes a list of employee names along with each employee's assigned work area (A or B) and their sales for February. In this example the amount of commission due each salesperson and their gross earnings are to be computed. Each of these values is dependent upon the area to which the salesperon is assigned. The assumptions are shown in the range H1.J3. These values are not used directly in the computations because they may change in the future and having them located in one very visible place makes modifying these values much easier.
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Figure 1. Salary computation worksheet 
In the cell E6 the formula should be entered so that it can be used for all commission computations. The formula should be entered once in E6 and then copied to the other cells in the column. First what is the question? To use the assumptions one needs to know the area to which the salesperson is assigned. The question that should be asked: is the first salesperson assigned to area A (area B would work just as well)? The question would be expressed as: B6 = "A". Remember that A is text or a string and needs to be typed within quotes. If the salesperson is from area A then the commission would be the area A rate times the sales -- $I$3 * D6; if not, then $J$3 * D6. Note that the formula for computing the commission uses an absolute cell reference to the cell containing the assumption value rather than the value itself. The Excel function is: 
		=if(B6="A", $I$3 * D6, $j$3 * D6)
  
Similarly, in cell F6 the base salary is computed. The calculation adds the base salary value (an assumption) to the amount of the commission in cell E6. Once again the amount of the base salary depends upon the area. The Excel function for this calculation is: 
		=if(B6="A", $I$2 + E6, $J$2 + E6)
  
If you wish to save yourself a little typing you could write the calculation as: 
		=if(B6="A", $I$2, $J$2) + E6
  
A similar economy of typing is available for the first calculation as well. 
Exercise: Download the worksheet in Figure 1 and try these calculations by entering them and copying them down their respective columns -- check for the correctness of the results. 
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