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Goal Seek

· For a given price, how many glasses of lemonade does a lemonade store need to sell per year
to break even?
· We want to pay off our mortgage in 15 years. The annual interest rate is 6 percent. The bank
told us we can afford monthly payments of $2,000. How much can we borrow?

The Goal Seek feature in Microsoft Office Excel 2007 enables you to compute a value for a worksheet input that makes the value of a given formula match the goal you specify. For example, in our lemonade store example suppose we have fixed overhead costs, fixed per-unit costs, and a fixed sales price. Given this information, we can use Goal Seek to calculate the number of glasses of lemonade we need to sell to break even. Essentially, Goal Seek embeds a powerful equation solver in your worksheet. To use Goal Seek, you need to provide Excel with three pieces of information:
Set Cell
Specifies that the cell contains the formula that calculates the information you're seeking. In the lemonade example, the Set Cell would contain the formula for profit.
To Value
Specifies the numerical value for the goal that's calculated in the Set Cell. In the lemonade example, because we want to determine the sales volume that represents the breakeven point, the To Value would be 0.
By Changing Cell
Specifies the input cell that Excel changes until the Set Cell calculates the goal defined in the To Value cell. In the lemonade example, the By Changing Cell would contain annual lemonade sales.
For a given price, how many glasses of lemonade does a lemonade store need to sell per year to break even?
Our work for this section is in the file Lemonadegs.xlsx, which is shown in Figure1, I've assumed an annual fixed cost of $45,000.00 and variable unit cost of $0.45. Let's assume a price of $3.00. The question is how many glasses of lemonade we need to sell each year to break even.
[image: ]









Figure1. We'll use this data to set up the Goal Seek feature to perform a breakeven analysis.
To start, insert any number for demand in cell D2. In the What-lf Analysis group on the Data tab, click Goal Seek. Now fill in the Goal Seek dialog box shown in Figure2.



[image: ]
Figure2. The Goal Seek dialog box filled in with entries for a breakeven analysis
The dialog box indicates that we want to change cell D2 (annual demand, or sales) until cell D7 (profit) hits a value of 0. After clicking OK, we get the result that's shown in Figure1. If we sell approximately 17,647 glasses of lemonade per year (or 48 glasses per day), we'll break even. To find the value we're seeking, Excel varies the demand in cell D2 (alternating between high and low values) until it finds a value that makes profit equal $0. If a problem has more than one solution, Goal Seek will still display only one answer.
We want to pay off our mortgage in 15 years. The annual interest rate is 6 percent. The bank told us we can afford monthly payments of $2,000. How much can we borrow?
You can begin to answer this question by setting up a worksheet to compute the monthly payments on a 15-year loan (we'll assume payments at the end of the month) as a function of the annual interest rate and a trial loan amount. You can see the work I did in the file Paymentgs.xlsx and in Figure3.
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Figure3. You can use data such as this with the Goal Seek feature to determine the amount you can borrow based on
a set monthly payment.
In cell E6, the formula -PMT(annualJnt_rate/12,years,amt__borrowed) computes the monthly payment associated with the amount borrowed, which is listed in cell E5. Filling in the Goal Seek dialog box as shown in Figure 4 calculates the amount borrowed that results in monthly payments equal to $2,000. With a limit of $2,000 for monthly payments, we can borrow up to $237,007.03.

[image: ]
Figure 4 The Goal Seek dialog box set up to calculate the mortgage example

Problems
1. In our mortgage example, suppose I need to borrow $200,000 for 15 years. If my maximum payments are limited to $2,000 per month, how high an annual interest rate can I tolerate?

2. How could I use Goal Seek to determine a project's internal rate of return (IRR)?

3. At the end of each of the next 40 years, I'm going to put $20,000 in my retirement fund. What rate of return on my investments do I need so that I will have $2 million available for retirement when I retire in 40 years?

4. I expect to earn 10 percent per year on my retirement investments. At the end of each of the next 40 years, I want to put the same amount of money in my retirement portfolio. How much money do I need to put in each year if I want to have $2 million in my account when I retire?

5. Consider two projects with the following cash flows

	
	Year 1
	Year 2
	Year 3
	Year 4

	Project 1
	-41,000
	$400
	$350
	$400

	Project 2
	-$900
	$100
	$100
	$1,000


For what rate of Interest will project 1 have a larger NPV? (Hint Find the Interest rate that makes both projects have the same NPV.)
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