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8.15: Logical Functions and Formulas

Learning Objectives

e Use logical functions and formulas

Excel logic functions evaluate whether the statement and data are considered true or false according to how the formula is
established. We will cover the top used Excel logical functions in this section. Exactly like the financial functions, you can use the
Formulas tab as before to insert the function or you can begin by typing an equal sign in a cell.

Nested IF

Taking an IF function and adding more than one logic test inside the IF function. In other words, start with and IF function and add
another IF function inside the original IF function. A Nested IF formula looks like this: =IF(logical_test,[value_if_true],
[value_if_false],IF(logical_test,[value_if_true],[value_if_false]))

Previously, you learned how to use the IF function as a logical way to test your data. Let’s consider that we want to see two
variables run at once to create a logical outcome. We’ll now look at Regional Sales for five salespeople over a year and see if they
meet the requirements for an annual commission and what the commission amount would be.

Two shortcuts for locking down a cell to make it absolute instead of relative. You’ll need to know these to work faster through
creating formulas.

e Short cut key F4 automatically adds in $ to a cell location information to lock it down and make it absolute to stop it from
changing as it is dragged into other cells or ranges (e.g. $D$3).

e Name Range locks down a cell like $. To create a Name Range, highlight the cell, click on the Formulas tab, Define Name
button. After the dialog box opens, name the location (no spaces) to make it unique for navigation or for formulas (e.g.
Commission_Rate).

With a sales spreadsheet open, look at the tiered commission structure. There are two possibilities to earn commission. A Nested IF
function is a perfect formula to calculate which salesperson receives how much commission.

Follow these steps to create a Nested IF function:

1. First let’s define names for the two types of commissions as this will make it easier to distinguish in the formula. Select the 20%
cell and click on the Formula tab, Define Name button and name it Commission_Rate_20. Follow the same steps to name the
10% commission cell too.
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Formula Auditing

13 - F || 10%

A | B | ¢ | b | E | F | G |H| I J
1 |Regional Sales Sales Goal Commission Rate
2 $2,000.00 20%
3 1stQtr 2ndQtr 3rdQtr  4thQtr  TOTALS Commission $1,600.00| 10%'
4 |Henry $415.00 $250.00 $445.00 $730.00 $1,840.00 T
5 |Chan $325.00 $805.00 $640.00 $720.00 $2,490.00
6 |Charlyn = $520.00 $635.00 $330.00 $460.00 $2,005.00
7 |Mathew = $780.00 $475.00 $500.00 $200.00 $1,955.00
8 |lessica $852.00  $150.00 $750.00 $545.00 $2,297.00
9 |Total $2,892.00 $2,315.00 $2,725.00 $2,655.00 $10,587.00
10

File Home Insert Page Layout Formulas Data Review View Developer Help
f\ 2. AutoSum ~ Q Q <Tl & Define Name ~ E'u__-,Trace Precedents fo
o Q Q Q N G Use in Formula ~ r“‘aTrace Dependents & ~
ame
Q Q Manager E3 Create from Selection .F;< Remove Arrows  ~ @
Function Library Defined Mames Formula Auditing
Commissi... = £ | 20%
A | EB | T | D | E F | G |H 1 | J
1 |Regional Sales Sales Goal Commission Rate
2 SZ,OOOOO' ZO%II
3 i 1stQtr  2ndQtr 3rdQtr  4thQtr  TOTALS Commission $1,600.00 10%
4 |Henry $415.00 5$250.00 S$445.00 S$730.00 51,840.00
r N

5 |Chan $325.00 $BOS.00 S$640.00 5$720.00 T @Iﬂ 1
& |CharLyn £520.00 $635.00 $390.00 $460.00 |
7| Mathew $780.00 $475.00 $500.00 $200.00 || Mame: Commission_Rate_20| |
8 |lessica $852.00 $150.00 $750.00 $545.00 || Scope: Workbook |z| |
9 |Total $2,892.00 $2,315.00 $2,725.00 $2,655.00 Comment: il
10 | |
11 | 3
12 | |
13 M
14 Refers to: |~ ested IF15J52 [2]
16 e
17 |

2. Select the first cell under the commission heading and begin typing =IF, then hit the Tab key and a bracket will automatically
appear displaying the logic formula for an IF function.
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Function Library

Defined Mames

File Home Insert Page Layout Formulas Data Review View Developer Help
fx > AutoSum ~ Logical ~ B~ <7 & = Vi
I.nsert [ Recently Used + Text v - E| & =i = B ‘
Function [E] Financial ~ [ Date & Time~ [ ~ B ®

Formula Auditing

IF A X v i =IF(
A E C D E F G | | ]
1 |Regional Sales Sales Goal Commission Rate
2 | 42,000.00 20%
3 1stQtr  2ndQtr 3rdQtr  4thQtr  TOTALS Commission $1,600.00 10%
4 |Henry $415.00 $250.00 $445.00 $730.00 S1,s4o.oo| =IF( l
5 _Chan $325.00 $805.00 $640.00 $720.00 52,490.00 | IF(logical_test, [value_if_true], [value_if_false])
6 |Charlyn = $520.00 $635.00 $390.00 $460.00 $2,005.00
7 |Mathew = $780.00 $475.00 $500.00 $200.00 $1,955.00
8 |Jessica $852.00 $150.00 $750.00 $545.00 $2,297.00
9 |Total 42,892.00 $2,315.00 $2,725.00 $2,655.00 $10,587.00
1n

3. Select the total sales for Henry (G4) and type in whether the total sales is less than or equal to the sales goal (G4>=12). Be sure
to hit the F4 button and the absolute $ will fill I2 so it will not change in any way if the formula is moved ($1$2), then type a

comimna.

12 - X v K || =IF(Fa>=12

A | 8B | ¢ | & | E | F G H | i | J

1 |Regional Sales sales Goal Commission Rate
2 | ! $2,oou.001 20%
3 istQtr  2ndQtr 3rdQtr 4thQtr  TOTALS G issi $1,600.00 10%
4 |Henry $415.00  $250.00 544500 S?ao.ool_ $1,Mo.ool:|F{:4>:|g 1

5 _Chan $325.00 $805.00 5$640.00 $720.00 $2,490.00 | IF(logical test, [value_if_true], [value_if_false])

6 |Charlyn  $520.00 $635.00 $390.00 $460.00 $2,005.00

7 |Mathew  $780.00 $475.00 $500.00 $200.00 $1,955.00

8 |lessica $852.00 $150.00 $750.00 $545.00 $2,297.00

9 |Total $2,892.00 $2,315.00 $2,725.00 $2,655.00 $10,587.00

10 |

11

4. The next portion of the formula is for the percentage of commission to be paid if the goal has been reached. After the comma,
choose the sales total again (F4) multiplied by the commission percentage by selecting the name you created earlier
(F4*Commession_Rate_20), then a comma to separate the next part of the formula.

12 - x v K =IF(F4>=5152,F4*Commission_Rate
A B c D E F G I | J

1 Regional Sales Sales Goal Commission Rate
2] s2,000.000_______ 20%]
3 1stQtr  2ndQtr  3rdQir  4thQtr  TOTALS € $1,600.00 10%
4 |Henry $415.00 $250.00 5445.00 5730.00 $1,840.00| =IF(F4>=5152,FA*Commission_Rate
5 |Chan $325.00 $805.00 5640.00 $720.00 $2,490.00 T
& Charlyn $520.00 $635.00 5390.00 S$460.00 $2,005.00 E commission_Rate (Warkbook)
7 |Mathew = $780.00 $475.00 $500.00 $200.00 $1,955.00 B commission_Rate (Warksheet)
8 |lessica $852.00 $150.00 S$750.00 $545.00 $2,297.00 E Commission_Rate_10

— B Commission_Rate_20
9 Total $2,892.00 $2,315.00 52,725.00 $2,655.00 $10,587.00
0

5. The next portion of the formula is for the other percentage of commission to be paid if that lower goal has been met. After the
comma, type another IF and hit the Tab key. Create the same formula again but use the Commission_Rate_10 this time and at
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the end a comma.

13 A x v Kk =IF(F4>=5152,FA*Commission_Rate, IF(F4>=5153,FA*Commission_Rate_10
A | B | c | o | E | F G H| I . J | kK | L | M
1 |Regional Sales Sales Goal Commission Rate
2 $2,000.00] 20%
3 istQtr  2ndQtr 3rdQtr  4thQtr  TOTALS G issi $1,600.00} 10%
4 |Henry $415.00  $250.00  $445.00 5730.001 31,840.001=IF{:4>=SISZ,_:4‘C0mmission_Rme,lFt :4>=$|$3,:4*cOmmission_Ra1e_10|
5 |Chan $325.00 S805.00 S$640.00 $720.00 $2,490.00 IF(logical test, [value if true], [value if false])
6 |Charlyn  $520.00 $635.00 $390.00 $460.00 $2,005.00
7 |Mathew = $730.00 $475.00 $500.00 $200.00 $1,955.00
g |Jessica $852.00  $150.00 $750.00 $545.00 $2,297.00
9 |Total $2,892.00 $2,315.00 $2,725.00 $2,655.00 $10,587.00
10

6. The last portion of the formula is asking what to do if the logic comes back as a false answer. In this case, it will return a 0.
Now finish with two end parentheses, one turns red indicating the second IF function, and then an additional end parenthesis to
enclose the entire function begun with the first IF function.

G4 - X v K =IF(F4>=5152,F4*Commission_Rate,|F(F4>=5153,F4*Commission_Rate_10,0))
A B c D E F G H I J K L M
1 |Regional Sales sales Goal Commission Rate
2| $2,000.00] 20%
3 1stQtr  2ndQtr  3rdQtr  4thQtr  TOTALS Commission $1,600.00| 10%
4 |Henry $415.00 5$250.00 $445.00 S?E0.00I_ 31,840.001:IF(:4>:SISZ,_:4‘C0mmissioniRa1e,IFt F4»=51%3,F4*Commission_Rate 10,0})
5 |chan $375.00 $805.00 $640.00 $720.00 $2,490.00
6 [Charlyn = $520.00 $635.00 $390.00 $460.00 $2,005.00
7 |Mathew =~ $780.00 $475.00 $500.00 $200.00 $1,955.00
8 |Jessica $852.00 $150.00 $750.00 $545.00 $2,297.00
9 _Total $2,892.00 52,315.00 $2,725.00 52,655.00 $10,587.00
10

7. Now copy the formula down the column all the way to the last salesperson’s total. These are the commissions paid based on the
Nested IF formulas created. A nice logical function to make a more difficult task easier in a spreadsheet.

G4 &2 fe =IF(F4>=5152,F4*Commission_Rate,|F(F4>=5153,F4*Commission_Rate_10,0})
A E T D E F G H 1 ]

1 |Regional Sales Sales Goal Commission Rate
2 | $2,000.00 20%
3 1stQtr  2ndQtr 3rdQtr  4thQtr  TOTALS  C issi $1,600.00 10%
4 Henry $415.00 $250.00 $445.00 $730.00 $1,840.00 $184.00

5 [Chan $325.00 $205.00 $640.00 $720.00 $2,490.00 $498.00

& [CharLlyn  $520.00 $635.00 $390.00 $460.00 $2,005.00 $401.00

7 |Mathew  $780.00 5$475.00 $500.00 $200.00 $1,955.00 $195.50

3 |lessica $852.00 $150.00 $750.00 $545.00 $2,297.00 $459.40

9 |Total $2,892.00 $2,315.00 $2,725.00 $2,655.00 $10,587.00

10 |

11
AND

This function returns TRUE if all the arguments in its formula are TRUE and returns FALSE if any of the conditions are false. The
Excel formula for this is =AND(legicall,[logical2],...).

In this example the AND function returns TRUE if the first score is greater than or equal to 60 and the second score is greater than
or equal to 90, otherwise it returns FALSE.

D2 = f | =AND(B2>=60,C2>=90)
| A | B | C D E | [F |
1 Name Scorel Score2  Result
2 |Karen 66 55| FALSE 1
3 Sasha B0 91 TRUE
4 Fred 43 94 FALSE
5 Nate 72 96 TRUE
6 |lvan 58 99 FALSE
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OR
The OR function returns TRUE if any of the arguments are TRUE. The Excel formula for this is =OR(logicall,[logical2],...).

In this example the AND function returns TRUE if the first score is greater than or equal to 65 and the second score is greater than
or equal to 100, otherwise it returns FALSE.

D6 h fe || =OR(B6>=65,C6:>=100)
| A B 5 D E F

1 Name Scorel Score? Result

2 |Karen 66 55 TRUE

3 Sasha 80 91 TRUE

4 Fred 43 94  TRUE

5 MNate 72 96  TRUE

6 |lvan 58 99| FALSE 1
IFERROR

If your formula errors out, you can add in a value you specify how you would like it displayed. This logic function is beneficial to
use if you occasionally run into errors and wish to have a cleaner looking spreadsheet to present.

The Excel formula for this is =IFERROR(value,value_if_error).

In this example there is an error in the Profit Margin row that is displayed at #DIV/0!. By using the IFERROR function an error
like this can be displayed as a zero or even as text like “Ouch” if so desired. Here is what it looks like:

IF - X « A | =IFERROR({C10-C11)/C10,0)
c12 - A l :IFERROR((ClO-Cll}j’ClD,”Ouch”}I

A B g D E F
1 Profit Margin =(Sales - Expenses)/Sales & E d e E 5
5| 1| Profit Margin =(Sales - Expenses)/Sales
3 | Table 1 Week1 Week2 Week3 Week4 2|
2 i sales 2500 950 0 1200 3 | Table 1 Week1 Week2 Week3 Week4
= Expenses 200 00 . 250 4 sales 2500 950 0 1200
6 Profit Margin 24% A47% 71% > Expenses 400 5;% 220 250
7 n S (5] | Profit Margin 84% 4 #DIV/O!I 71%
8 | 7|
9 | Table 1 Week1 Week2 Week3 Week4 8
10_ Sales 2500 950 o 1200 9 | Table 1 Week1 Week2 Week3 Week4
11| Expenses 400 500 350 350) i sales 2500 550 0 1200
12 Profit Margitl| =IFERROR((C10-C11)/C10,0) o Expenses 400 500350 350
13 TFERROR(value, value if error) 12 Profit Margin 24% 47%8 Ouch 71%
=l 13 |

Practice Question

https://assessments.lumenlearning.co...essments/18680

https://assessments.lumenlearning.co...essments/18681
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