L_esson 6:

Making Decisions in Excel: Using Logical Functions

The following activities are designed to introduce you to the use of the Excel logical function IF for
phrasing decisions in your calculations. The exercises are designed for you to perform as you read,
so access to Excel and the worksheet Examplel which we developed in Lessons 1-5 is highly
desirable.

1. Modifying the commission rate scheme in our sales data example.

Suppose we wish to change the way in which we allocate the commission rate to each of
our sales regions. In our previous example, one rate was used for al regions. Let's assume
now that the commission rate is set each six months as an incentive for higher sales in the
following way. If a region attains total sales of more than $100,000 the sales commission
rate will be 6%. If the region attains total sales of more than $80,000, but less than or equal
to $100,000, the rate will be 5%. If a region's total sales are below $80,000, the rate will be
set to 3.5%.

We wish to modify our worksheet to account for these new rules. We begin by setting aside
cells for the three sales commission rates as shown in the following figure. Note in that
figure that we have deleted the formulas used before for computing adjusted sales, because
those formulas must be adjusted now for the new commission scheme.

Al Examplel

A B [ D E
1
2 |Maonth oales - Hegionl |Sales - HegionZ Sales - Region3 Tatals
3 |dan B OZ2E7B00 1395600 % B545.00  § 43377.00
4 |Fehb B T222200 % 341200 % 5546.00 § 41,180.00
5 |Mar ] 1432100 % 11,.233.00 4% 7.786.00  § 33,340.00
B | Apr ] 1342500 §F 2542100 % 444300  § 41,287.00
7 |May ] 1953200  § 1123300 4§ 8950.00  § 35764.00
g |Jun ] 19087.00 % 211100 §F 1023200 % 51,430.00
9
10 | Tatal P17 AB100 % B53ERO0  F 43 551.00  $246378.00
1
12 |Average | § 1957683 § 1422767 % 7.268.50  § 41,063.00
13 |5t Dev. | § F111E6 | § 7A0537 | § 218878 | § B.334.31
14
15 |Adjusted
16 |=ales
17
18 |High Commission Rate E%
19 |Marmal Commigsion Rate 5%
20 |Low Commission Rate 3.50%
21




2. Constructing a formula for the conditional commission rate assignment.

Let's begin by constructing a formula for cell B15. We know we wish to subtract the
commissions paid from the gross sales just as before. The difference is that the commission
rate to be paid will in fact depend upon the gross sales. How can we phrase this unknown in
our formula?

We'd like our formula to "make a decision™ about which commission rate to use based on
the value of the total sales. The Excel IF function provides exactly this kind of capability.
The IF function is structured as follows.

IF(condition, action or value if condition true, action or value if condition false)

For example, the hypothetical expression (this has nothing to do with our example):

IF(A2 > 10, 25, 4*A2)

would assign the value 25 if the number in cell A2 is larger than 10 and assign the number 4
times the value in cell A2 if the value in A2 is not larger than 10.

With this in mind, we can begin the construction of our formula for cell B15. The first part
of the formula is shown in the figure below. It computes the adjusted sales based on the rate
in cell C18 whenever the total sales in cell B10 is larger than $100,000. We've left blank for
the moment what happens otherwise.

E

“ Arial - 10 =

BIUE==E|% %, %%

B15 | X +/ =|IF{B10 = 100000, B10 - $CH18"B10,

1

2 |Maonth =ales - Hegionl |Sales - RegionZ Sales - Region3 Totals

3 |Jan O2257600  F 1395600 % B54500 | % 43377.00
4 |Feh FO3222200 % 34200 % 554600 | % 41,180.00
g |Mar ] 1432100 § 1123300 %  7796.00 % 3533540.00
B |Apr ] 13,423.00 % 2342100 % 444300 % 41257.00
7 |May ] 1953200 § 1123300 %  85999.00 % 35764.00
g |Jun ] 19.087.00 § 211100 % 1023200 % 51,430.00
9

10 |Total POV AB1.00 | F  B53E600 | % 43 551.00 | $248375.00
11

12 |Average | § 1957683 §F 142067 § 725850 §F 4106300
13 |5t Dev. | § J 11166 | § Fa05E7  F 0 ZBE7E % B334F
14

15 |Adjusted | $C§18510, |

16 | Sales

17

18 |High Cammission Rate B%

19 |Mormal Commission Rate 5%

20 |Lowe Commission Rate 3.50%




Now let's consider what happens whenever the sales figure in B10 is not larger than
$100,000. It depends again. If the figure is larger than $80,000, we use the rate in cell C19,
otherwise we use the rate in cell C20. This calls for a second IF function inside the first
IF function. The following figure shows the first part of this second IF function being

entered.
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B A45.00
5 546.00
7 .7o6.00
4 .443.00
8,999.00
10 232.00

43 551.00

7 250.50
21658.75

Sales - Region2 Sales - Region3 Totals

§ 43,377.00
¥ 41,180.00
¥ 53,340.00
¥ 41,287.00
¥ 35 764.00
¥ 51,430.00

$246,378.00

F 41,063.00
b B.334.31

Finally, if the sales amount is not larger than $80,000, we wish to use the rate in C20. This
condition then finishes the formula off, as shown in the following figure.

5C519°B10
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dl Examplel
A, B = D] E F €}
1
2 |Manth oales - Hegionl |Sales - HegionZ Sales - Region3 Totals
3 |dan B 2287600 §F 1395600 % B545.00 § 43,577.00
4 |Fehb b 3222200 | § 341200 | § 5546.00 § 41,180.00
5 [Mar ] 14321.00  § 1123300  § 7,786.00 | § 33,340.00
B [Apr ] 13425300 §F 25421100 % 444300  § 41,287.00
7 May ] 1653200  § 1123300 4§ 85955.00  § 35,764.00
g |Jun ] 1908700 % 2211100 % 1023200 % 571,450.00
H
10 | Total 17 461.00  F B5366.00 §F  43551.00 246 575.00
1

12 |Average & 1957683 § 1422767 § V25550  § 41,063.00

13 |5t Dev. | § F11166  § THOS3T § 216878 § B 3343
14

15 |Adjusted | $C$200B10)) |

16 |Sales

17

18 |High Commission Rate E%

19 |Mormal Commission Rate 0%

20 |Low Commission Rate 3.50%

21

3. The completed IF formula.

Study the nested IF function in the previous figure carefully so that you understand how it
represents the procedure for assigning a commission rate that we described earlier. Once
you are confident of that understanding, replicate the formula to cells C15 and D15. We do
not want to replicate to E15 as before (why not?). The following figure shows the results
your worksheet should now contain. Find and correct any errors before proceeding.



& Examplel

A B C D E
1
2 |Month Sales - Regionl |Sales - RegionZ Sales - Region3 Totals
3 [Jan § 0 2257600 F 1395600 | % 6.545.00 | § 43377.00
4 |Feb o300 % 341200 | % 5.546.00 | § 41,180.00
5 |hlar ] 1432100  F 1123300 | § 7.786.00 | § 533.340.00
B [Apr ] 13423.00 | § 2342100 % 444300 | § 41.287.00
7 |Mlay ] 1553200 | § 1123300 | % g3.495.00 | § 35764.00
8 [Jun ] 1908700 §F 2211100 % 1023200 % 5143000
9
10 | Total § NMVAB1.00 | §F 8536600 % 43551.00 | $246.378.00
11
12 |Average | § 1957683 | §F 142576 | § 7.268.50 | § 41,053.00
13 |5t Dev.  § 711166 | § FA0537 | § 216873 | § B334.31
14
15 |Adjusted [[§ 11041334 (IETEEEENNEEN
16 [Sales
17
18 |High Commission Rate 6%
19 [Marmal Commission Rate 5%
20 |Low Commission Hate 3.50%
21

4. Completing the worksheet calculations.

To complete the worksheet calculations, we need to supply a formula for cell E15 to
compute the grand total of adjusted sales. We do this by adding the three regional total
adjusted sales. We employ the SUM function as shown below.

1

2 |Month males - Hegionl |Sales - HegionZ | Sales - Region3 Totals

3 |Jan $ 0 2287600  F 1395600 F BA45.00  §F 43377.00
4 |Feb § 0 3222200 | § 341200 F 554600 F 41,180.00
5 |Mar o 143100 F 1123300 F 7786.00 § 33,340.00
B | Apr 1342300 F 234100 F 0 444300  F 41.287.00
7 |May 0 1553200 F 1123500 F 0 8999.00  § 35764.00
g |Jun 1808700 F 221100 F 1023200 | § 51,430.00
9

10 | Total 11746100 F B53BE00 F  43551.00  §246 375.00
11

12 |Average | 1957VBE3 | § 1422767 F 0 7258450 F 41053.00
13 (5t Dev. | % 71166 | § 7alh 37 F 0 26875 F 6.334.31
14

15 [Adjusted | §  TI041334 | § 8109770 F 4202672 |x1iEi15:D15i .|
16 | Sales




Once the above formula is entered, you should have a worksheet containing the data shown
below. Correct any errors you find before proceeding.

2 Examplel

A B C D E
1
2 |Manth Sales - Region1 Sales - Region? Sales - Region3 Totals
3 |Jan PO228/600 % 13595600 % bA45.00 & 43377.00
4 |Feb PooG20200 % 341200 | § 6546.00 & 41,180.00
5 [Mar ] 1432100 § 1123300 % 778600 § 33 .340.00
B |Apr ] 1342300 §F 2342100 % 444300 § 41,257.00
7 |May ] 1953200  §F 1123300 & 8,999.00  § 35764.00
8 |Jun ] 19058700 § 2211100  § 1023200 % 51.430.00
e
10 | Total P OM7AR100 | §F B55BEO0 % 43 551.00 246 575.00
11
12 |Average | § 195760683  § 14225767 % 725080 | F 41063.00
13 |5t Dev. | % 11166 |} FE00.57 | § 2168878 | § B334.31
14
15 |Adjusted | § 11041334 § &1097°70 | § 4202672  $2533557.76
16 [Sales
17
18 |High Cammission Rate E%
19 [Maormal Commission Hate 5%
20 |Lowe Commission Hate 3.50%
21

5. An Exercise Variable Interest Rates for a Car Loan.

Let's return to the exercise you previously completed (Lesson 4) to compute the monthly
payment for a car loan. In the solution to that problem, we assumed a fixed interest rate
independent of the value of the car. Let's now suppose that your bank is running a special
deal on car loans. For loans over $12,000, they will reduce the standard interest rate by 1%

(to 9%).

You are to modify your worksheet to account for this new arrangement. Of course an IF
function will be just what's called for. Begin by identifying two possible interest rates as we

show in the figure below.
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Loan Amount | §12,000.00
Interest Ratel 0%
Interest Rate? 3%

S M e LD D —

Wanthly payments for a car loan

Term (maonths)

24 43

|'1Ti$Ei$5f1 .j.

36 B0 72




Now modify the formula for computing the payment in cell D6 to account for the new
arrangement. The portion of the formula highlighted in the previous figure must be
changed. Consider using an IF function in this position to compute the appropriate interest
rate based on the amount of the loan. The following figure lays out the new formula. Fill in
the missing components.

Arial e u=E = s, == -5-A
P |zl X o =[=PMT _12 D5,$B$4 0.0)
A B C D E F = H
1
2 honthly payments for a car loan
3
4 |Loan Amount | $12,000.00 Terrn (months)
5 |Interest Ratel 3% 24 3B 48 B0 72
6 |Interest Rate? 3% | , i.-"!
7

Once you get the new formula defined in cell D6, replicate it to cells E6, F6, G6, and H6.

Check your worksheet for the loan amount shown in the following figure. Find and correct
any errors.

&, B c o E F €} H

1

2 Monthly payments for a car loan

3

4 |Laan Amount | §10,000.00 Term (months)

5 |Interest Ratel 9% 24 36 43 B0 72
B |Interest Ratel % (§d5E.85) ($318.00% ($248.85) ($207.68) ($180.26)
7

As a final check of your work, compare your worksheet to the one below for a loan amount
of $14,000. Once again, find and correct any errors.

A, B c 1] E F £ H

Monthly payments for a car loan

Loan Amount | $14,000.00

Interest Ratel
Interest Rate?

=~ |00 |0 e LD B —

H%
5%

Term (months)
24 36 43 B0 72
(PE33.18)| (B435.710) (32341.78)| (3283870 (§245.47)




