What is Goal Seek in Excel?

Goal Seek is Excel's built-in What-If Analysis tool that shows how one value in a
formula impacts another. More precisely, it determines what value you should
enter in an input cell to get the desired result in a formula cell.

The best thing about Excel Goal Seek is that it performs all calculations behind
the scenes, and you are only asked to specify these three parameters:

e Formula cell
o Target/desired value
e The cell to change in order to achieve the target

The Goal Seek tool is especially useful for doing sensitivity analysis in financial
modeling and is widely used by management majors and business owner. But
there are many other uses that may prove helpful to you.

For instance, Goal Seek can tell you how much sales you have to make in a
certain period to reach $100,000 annual net profit (example 1). Or, what score
you must achieve for your last exam to receive an overall passing score of 70%
(example 2). Or, how many votes you need to get in order to win the election
(example 3).

On the whole, whenever you want a formula to return a specific result but are
not sure what input value within the formula to adjust to get that result, stop
guessing and use the Excel Goal Seek function!

Note. Goal Seek can process only one input value at a time. If you are working
on an advanced business model with multiple input values, use the Solver add-
in to find the optimal solution.

How to use Goal Seek in Excel

The purpose of this section is to walk you through how to use the Goal Seek
function. So, we'll be working with a very simple data set:
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Goal Seek
2 |ltem price 55
3 | Qty. 100 Variable
4 | Commission 10%
o

$450 =B2*B3*(1-B4)

The above table indicates that if you sell 100 items at $5 each, minus the 10%
commission, you will make $450. The question is: How many items do you have
to sell to make $1,000?

Let's see how to find the answer with Goal Seek:

1. Set up your data so that you have a formula cell and
a changing cell dependent on the formula cell.

2. Go to the Data tab > Forecast group, click the What if Analysis button,
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and select Goal Seek...

. In the Goal Seek dialog box, define the cells/values to test and click OK:

o Setcell - the reference to the cell containing the formula (B5).

o To value - the formula result you are trying to achieve (1000).

o By changing cell - the reference for the input cell that you want
to adjust (B3).
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Goal Seek Goal Seek 7 >
Z |ltem price
3 Qty. 100  Set celk $BSS % |-——— Formula ce
4 Commission 10%  Tovalue: 1000 ~f—— Desired value
5 Revenue $450 gy changing cell: | $B53 2 |-—— Input cell (variable)
B
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4. The Goal Seek Status dialog box will appear and let you know if a

solution has been found. If it succeeded, the value in the "changing cell"



will be replaced with a new one. Click OK to keep the new value
or Cancel to restore the original one.

In this example, Goal Seek has found that 223 items (rounded up to the
next integer) need to be sold to achieve a revenue of $1,000.

A B i D E F G
Goal Seek Goal Seek Status ? >

2 Item price 55
3 ':lt'f- 222222222 Goal Seeking with Cell BS StErIl

. . found a solution.
4 |Commission 10% .

. ause

5 Revenue SI,CHII' Target value: 1000
6 Current value: 51,000
7 Cancel

oo

If you are not sure you will be able to sell that many items, then maybe you can
reach the target revenue by changing the item price? To test this scenario, do
Goal Seek analysis exactly as described above except that you specify a

A ] C
Goal Seek

2 | Item price I______________Sg-i Variable
3 Qty. 1004
4 Commision 10%
5 Revenue S450| =B2*B3*(1-B4)
¥
. Goal Seek ? *
S set cell: $BSS +
g To value: 1000

CI |

=¥

By changing cell: |5852 |
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As the result, you will find out that if you increase the unit price to $11, you can
reach $1,000 revenue by selling only 100 items:

A B C
Goal 5eek

2 |ltem price 511 Variable
3 | aty. 100
4 Commision 10%
5 Revenue 51,000 =B2*B3*(1-B4)
i
7 Goal Seek Status ? >
g Goal Seeking with Cell BS Step

[Ya]

found a solution,
Pause

]

Target value: 1000
Current value: 51,000

Cancel

L

Tips and notes:

o Excel Goal Seek does not change the formula, it only changes the input

value that you supply to the By changing cell box.

« If Goal Seek is not able to find the solution, it displays the closest value it
has come up with.

« You can restore the original input value by clicking the Undo button or
pressing the Undo shortcut (Ctrl + Z).

Examples of using Goal Seek in Excel

Below you will find a few more examples of using the Goal Seek function in
Excel. The complexity of your business model does not really matter as long as
your formula in the Set cell depends on the value in the Changing cell, directly or
through intermediate formulas in other cells.

Example 1: Reach the profit goal

Problem: It is a typical business situation - you have the sales figures for the first
3 quarters and you want to know how much sales you have to make in the last



quarter to achieve the target net profit for the year, say, $100,000.

A B C D E
Gross Profit Net
2 |a.l 5200,000 12% 524,000 =B2*C2
3 4.2 5300,000 13% 539,000| =B3*C3
4 0.3 5100,000 11% 511,000 =B4*C4
S a4 14% 0| =B5*C5
o | Total Met Profit 574,000 =SUM(D2:D5)

Solution: With the source data organized like shown in the screenshot above, set
up the following parameters for the Goal Seek function:

o Set cell - the formula that calculates the total net profit (D6).
e Tovalue - the formula result you are looking for ($100,000).
e By changing cell - the cell to contain the gross revenue for quarter 4 (B5).

A B C D

Gross Profit MNet
2 141 5200,000 12% 524,000
3 Q.2 $300,000 13%  $39,000
4 4.3 5100,000 11% 511,000
5 104 14% ]
& Total Net Profit 574,000
7
5 Goal Seek ? o
9 Set cell: sD36 +
D To value: 100000
- By changing cell: | SBS5 +
13 Cancel
14



Result: The Goal Seek analysis shows that in order to obtain $100,000 annual net

A B C D st be $185,714.
Gross Profit Net

2 141 5200,000 12% 524,000
3 4.2 5300,000 13% 539,000
4 0.3 5100,000 11% 511,000
3 |4 I $185,?14| 14%% 526,000
£ Total Net Profit 5100,000
.8 Goal Seek Status ? >

8 | Goal Seeking with Cell D& Step

0| found a solution.

1| Target value: 100000 SELCE
12 | Current value: 5100000
13 Cancel
14

Example 2: Determine the exam passing score

Problem: At the end of the course, a student takes 3 exams. The passing score is
70%. All the exams have the same weight, so the overall score is calculated by
averaging the 3 scores. The student has already taken 2 out of 3 exams. The
question is: What score does the student need to get for the third exam to pass

A B C D
Exam Score
2 |Exam1 81%
3 |Exam 2 62%
4 |Exam 3
the entire course? > [Final score 72% | =AVERAGE(B2:B4)

Solution: Let's do Goal Seek to determine the minimum score on exam 3:

o Set cell - the formula that averages the scores of the 3 exams (B5).
e Tovalue - the passing score (70%).
e By changing cell - the 37 exam score (B4).



Exam Score

2 |Exam1 81%

3 Exam 2 62%
4 Exam 3

5 Final score 72%

o

7 Goal Seek ? >
8

g | Setcell SB55 *+
10| To value: 705

1| By changing cell: | $BS4 +
12
12 Cancel

-

Result: In order get the desired overall score, the student must achieve a

A B C D
Exam Score

2 |[Exam 1 81%

3 |Exam 2 B82%
4 |Exam 3 67%

5 |Final score 70%

o

Goal Seek Status ? >
o

g Goal Seeking with Cell BS Step
.~ | found a solution.

L%

. Target value: 0.7 SELE
m Current value: 70%
13 Cancel
14

minimum of 67% on the last exam:

Example 3: What-If analysis of the election

Problem: You are running for some elected position where a two-thirds majority
(66.67% of votes) is required to win the election. Assuming there are 200 total
voting members, how many votes do you have to secure?

Currently, you have 98 votes, which is quite good but not sufficient because it

A B C D
YES votes %
2 |Current 98 49,00% | =B2/B3
3 |Total 200 100.00%

only makes 49% of the total voters:




Solution: Use Goal Seek to find out the minimum number of "Yes" votes you
need to get:

o Set cell - the formula that calculates the percentage of the current "Yes"
votes (C2).

e Tovalue - the required percentage of "Yes" votes (66.67%).

e By changing cell - the number of "Yes" votes (B2).

A, B C
YES votes %

2 |Current 93 49.00%

3 |Total 200 100.00%

5 Goal Seek ? ot

6 | setcel scs2 +

"1 Tovalue: 66.67%

=]

- By changing cell: | 5B52 +

Result: What-If analysis with Goal Seek shows that to achieve the two-thirds mark
A B C D
YES votes %
2 Current 133.34 B86.67%
3 Total 200 100.00%
E Goal Seek Status ? >
B
7 Goal Seeking with Cell C2 Step
g found a solution.
g Target value: 0.6667 St
. | Currentvalue: 66.67%
1 Cancel

2

or 66.67%, you need 133 "Yes" votes: !¢

Excel Goal Seek not working



Sometimes Goal Seek is not able to find a solution simply because it does not

exist. In such situations, Excel will get the clasest valuie and inform voii that Goal
Goal Seek Status 7 -

Goal Seeking with Cell L4 Step
may not have found a solution,

Target value: O Pause

Current value: 20

Cancel

Seeking may not have found a solution:

If you are certain that a solution to the formula you are trying to resolve does
exist, check out the following troubleshooting tips.

1. Double check Goal Seek parameters

First off, make sure the Set cell refers to the cell containing a formula, and then,
check if the formula cell depends, directly or indirectly, on the changing cell.

2. Adjust iteration settings
In your Excel, click File > Options > Formulas and change these options:

e Maximum lterations - increase this number if you want Excel to test more
possible solutions.

e Maximum Change - decrease this number if your formula requires more
accuracy. For example, if you are testing a formula with an input cell equal
to 0 but Goal Seek stops at 0.001, setting Maximum Change to 0.0001
should fix the issue.



The below screenshot shows the default iteration settings:
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