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Chapter 1

Profit-Volume-Cost
Analysis

TIP

rofit-volume-cost analysis is a powerful tool that estimates how a business’s
profits change as its sales volumes change, as well as break-even points.
(A break-even point is the sales revenue level that produces zero profits.)

Profit-volume-cost analysis often produces surprising results. Typically, the
analysis shows that small changes in a business’s sales volume produce big
changes in profits.

Hotels and airlines are types of businesses that often see surprising fluctuations
in their profits based on relatively modest changes in their sales revenue. Indeed,
now that you know this, you’ll probably notice that investment analysts often
use small changes in hotel occupancy and in airline load factors (the percentage
of seats filled on a plane) to explain big changes in profits.

The first part of this chapter talks about the theory of profit-volume-cost

analysis. Understanding the theory may be all you need to apply this tool to
your specific setting. At the end of the chapter, I describe a Microsoft Excel
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workbook that you can use for more sophisticated profit-volume-cost analysis.
That workbook is available to download from my website at https://stephenl
nelson.com/wp-content/uploads/profit_volume_cost-1.xlsx.

If you do not own a licensed copy of Microsoft Excel, you can use Google Sheets
or Excel for the web to open and view the Excel spreadsheet.

Seeing How Profit-Volume-Cost
Analysis Works

416

Profit-volume-cost analysis uses three pieces of information to show how your
profits change as sales revenue changes: estimates of your sales revenue, your
gross margin percentage, and your fixed costs. Usually, all three items of data are
easy to come by.

Suppose that you’re a builder of high-end racing sailboats that sell for $100,000
each. Further suppose that each boat costs you $40,000 in labor and material and
that your shop costs $160,000 a year to keep open.

You can calculate your gross margin percentage by using the following formula:

(boat sales price - direct labor and material costs) + (boat sales cost)

Or you can use the actual numbers from my example:
($100,000 — $40,000) + ($100,000)
This formula returns the result 0.6, or 60 percent.

With the fixed cost — in the example, the fixed cost is $160,000 — and gross mar-
gin percentage information, you can calculate the profits that different amounts
of sales revenue produce. To make this calculation, you use the following formula:

profits = (sales + gross margin percentage) - fixed cost

Table 1-1 shows some examples of how you can use this formula to estimate the
profits at different sales volume levels. At $§200,000 in annual sales, for exam-
ple, the business suffers a $40,000 loss. At $300,000 in sales, the business earns
a $20,000 profit. At $400,000 in sales, the business earns an $80,000 profit.
Table 1-1 also shows the formula used to estimate profits.
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TABLE 1-1

TABLE 1-2

Applying the Profit-Volume-Cost Formula

SEIES Formula Result

$200,000 ($200,000 x 0.60) - $160,000 ($40,000) (a loss)
$300,000 ($300,000 x 0.60) - $160,000 $20,000 (a little profit)
$400,000 ($400,000 x 0.60) - $160,000 $80,000 (a nice profit)

The really interesting thing about the information shown in Table 1-1 — and
I don’t want to beat a dead horse here — is that profits often change more signifi-
cantly than revenue changes. Look at Table 1-1 and examine what happens when
revenue increases from $300,000 to $400,000 — roughly a 33 percent increase.
You see that profits quadruple from $20,000 to $80,000.

Here’s another way to look at the estimated profits at the $300,000 and $400,000
sales levels: If sales drop by 25 percent from $400,000 to $300,000, profits
decrease by 75 percent from $80,000 to $20,000.

Table 1-1 illustrates a common experience of businesses. Relatively modest
changes in sales revenue produce large — sometimes stunningly large — changes
in profits. The reason that you perform profit-volume-cost analysis, therefore,
is to understand how sensitive your business profits are to changes in sales
volume. With this information, you can understand how important it is to prevent
decreases in sales, and you can reap the rewards of increasing sales.

I need to make one final point about the information shown in Table 1-1: You can
calculate this same information, almost in longhand fashion, by using miniature
income statements. Table 1-2, for example, shows some miniature income state-
ments that calculate profits at various sales levels.

Miniature Income Statements

Boats Sold 2 3 4

Sales revenue $200,000 $300,000 $400,000
Variable costs ($80,000) ($120,000) ($160,000)
Gross margin 120,000 180,000 240,000
Fixed costs (160,000) (160,000) (160,000)
Profits $40,000 $20,000 $80,000
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It’s no coincidence that the miniature income statements shown in Table 1-2
produce the same estimates of profit as the formulas shown in Table 1-1. The
difference — and the advantage of the approach to information illustrated in
Table 1-1 — is that the formula makes it possible to quickly calculate estimates
of profits at any sales level. Constructing even a miniature income statement like
the one shown in Table 1-2 typically is more work than using the approach shown
in Table 1-1.

Calculating Break-Even Points

418

Here’s another important piece of information that belongs between your ears:
A common application of the formula used in Table 1-1, shown earlier in this
chapter, is to calculate a break-even point. A break-even point, as noted previ-
ously, shows the sales revenue volume that produces zero profit and zero loss.

Remember the formula for performing profit-volume-cost analysis? It goes like
this:

profits = (sales revenue X gross margin percentage) - fixed costs

Rather than calculate profits based on sales revenue, gross margin percentage,
and fixed costs, you can calculate a sales revenue amount based on the three other
variables: profits, gross margin percentage, and fixed costs.

The formula for making such a break-even calculation, based on algebraic manip-
ulation of the profit-volume-cost analysis formula, looks like this:

Break-even point (in sales revenue) = fixed costs + gross margin percentage

To calculate the break-even point in sales revenue for the example boat-building
business, you make the calculation

$160,000 + 40 percent
which produces the result
$266,667
Accordingly, the boat-building business needs $266,667 of revenue to break even.

The break-even point formula described in the preceding paragraphs estimates a
break-even point in revenue. Often, however, such a revenue-based break-even
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point doesn’t make complete sense. In the case of the boat-building business in
which you sell boats for $100,000 each, there’s no practical way to get $266,667
of revenue. You can’t sell two-thirds of a boat. The correct way to interpret a
break-even point in revenue in this example, then, is to interpret it as a rough
break-even point. As a practical matter in the boat-building business, the break-
even point is slightly less than three boats per year.

If, in this example, you were working with boats that cost $1,000 each or $100
each, the precision of the break-even point would be much greater. If you manu-
factured day-sailor boats that cost $1,000 apiece, you’d know that the break-
even point is somewhere between 266 and 267 boats (calculated by dividing the
$266,667 of revenue by $1,000). If the boats cost $100 each — perhaps they’re
model boats — you know that the break-even point is between 2,666 model boats
and 2,667 model boats (calculated by dividing the revenue amount by $100).

In either case, you see that the smaller the revenue per unit, the more precision
you get in the break-even point in units.

You can also see from this example that the process of converting a break-even

point in revenue to a break-even point in units is simply a matter of dividing the
break-even point in revenue by the unit price.

CONFUSED ABOUT THE BREAK-EVEN-POINT
FORMULA?

The formula for calculating the break-even point seems pretty different from the for-
mula for calculating profit-volume-cost information — or at least it does at first blush.
But the second formula is derived from the first. Because some compulsive readers
may want to know how this variation works, | show it to you in this sidebar.

Here's the fixed base formula:

profits = (sales revenue X gross margin percentage) - fixed
costs

If you subtract the fixed costs from both sides of the formula, you get the following:
profits - fixed costs = sales revenue X gross margin percentage

(continued)
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(continued)

Because profits equal zero at the break-even point, you can simplify this formula further
by scratching out the profits variable, as shown here:

—fixed costs = sales revenue X gross margin percentage

If you divide both sides of the equation by the gross margin percentage, you get the
basic break-even point formula, as shown here:

—fixed costs X gross margin percentage = sales revenue
And that's the way the formula is created. Essentially, all you have to do is divide the

fixed-costs amount by the gross margin percentage. The result shows the sales revenue
at which a firm breaks even.

Using Real QuickBooks Data for
Profit-Volume-Cost Analysis

As noted previously, you need three items of data to perform profit-volume-
cost analysis: sales revenue, gross margin percentage, and fixed costs. Typically,
these items of data aren’t difficult to find if you’ve been using QuickBooks.
Nevertheless, this data doesn’t map perfectly to line items that appear in a
QuickBooks income statement. For this reason, I briefly discuss how you come
up with these pieces of information.

Sales revenue

The sales revenue levels that you use in the formula are the sales revenue levels
that you want to experiment with. They probably represent possible — or maybe
even likely — sales revenue levels for your business. Accordingly, the sales rev-
enue levels don’t come from QuickBooks. You may want to look at past income
statements to determine reasonable or likely sales revenue levels. The formula
inputs are probably rough estimates, however; they don’t come from a Quick-
Books income statement.

Gross margin percentage

You calculate the gross margin percentage, as illustrated previously, by subtracting
your variable costs from your sales revenue and then dividing that result (which is
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WARNING

the gross margin) by the sales revenue. The variable costs include the costs of the
items that you sell: inventory, commissions, shipping, and similar costs.

Because calculating the gross margin percentage can be a little bit confusing the
first few times you do it, here are a couple of examples to review:

3 With the boat-building service: If you sell $100,000 boats, and the mate-
rial, labor, and commission expenses for each boat total $40,000, you can
calculate the gross margin percentage by using the formula

($100,000 — $40,000) + $100,000

That formula returns 0.6, or 60 percent, which is the gross margin percentage
of the boat-building business.

3 With the tax return service: Assume that you're running a personal-services
business in which you prepare tax returns for a living. Further assume that
you charge $200 for a small-business tax return and that the only variable
cost is a $40 fee that you have to pay to the tax software company for the
return. In this case, you calculate the gross margin percentage by using
the formula

($200 - $40) + $200

This formula returns the value 0.8, or 80 percent. In this case, 80 percent is the
gross margin percentage for your tax return preparation business.

The key point is that variable costs vary with sales revenue. If a sale occurs, the
sale produces variable costs. If no sale occurs, no variable costs are incurred.

So, what does all this mean? Well, typically, the variable costs equal the cost of
goods sold (COGS) number that’s shown on your QuickBooks income statement.
This COGS number probably includes the inventory items that you sell (if your
business resells inventory) and other items, such as freight and sales commis-
sions. Therefore, you can get most or all of the variable cost information right off
the QuickBooks income statement.

You may need to fiddle with the COGS amount reported on the QuickBooks income
statement. Remember that variable costs are those costs that vary with sales, and
as a result, some of the costs that you’ve included in the COGS section of your
income statement may not be variable. Some of the costs reported in the regular
operating-expenses portion of your income statement are actually variable.

Therefore, you may want to think about the costs reported in the COGS section and

in the operating expenses section of your income statement. If you realize that
the COGS value isn’t a good estimate of variable costs, make some adjustments.
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A fixed cost that’s included in the COGS number should be subtracted, obviously.
And a variable cost that’s included with the other operating expenses may need to
be added to the COGS number.

Fixed costs

Fixed costs include all of your other nonvariable costs. In a nutshell, fixed costs
are fixed because they don’t change with sales volume. Fixed costs include items
such as rent paid on an office or factory, salaries paid to permanent employees,
overhead for insurance, and so forth.

To see how fixed costs work and are calculated, return to the examples of the
boat-building business and the tax return preparation service:

3 With the boat-building business: The firm carries overhead of more than
$160,000. This amount may include $80,000 for the shop in which you build
your boats and $80,000 for the salaries that you pay to two craftsmen whom
you continue to employ whether or not you have boats to build. In this case,
then, these overhead costs constitute your $160,000 of fixed costs. These
fixed costs don't change based on changes in sales volume.

3 With the tax return service: Your only fixed expenses are $100 a month
for advertisements and $700 a month to rent a small office. In this case, then,
your fixed costs equal $800 a month. Again, these fixed costs don't change
based on changes in sales volume.

Recognizing the Downside of the
Profit-Volume-Cost Model

422

Okay, this stuff all sounds fine and good, but what happens when little reserva-
tions start to pop up? Annoying little problems? Minor weaknesses that turn into
irritations?

Here’s the problem: Like any abstract explanation of reality, the profit-volume-
cost model isn’t perfect. If you want to get nitpicky — and you should for a
moment — several practical problems creep into the calculations of the profit-
volume-cost formula and its application to your real-life business affairs. I discuss
these problems in the following list, but I don’t think that having such problems
means that you shouldn’t use the model. They only change the way that you work
with the model.
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3 Any assumptions that you make about variable costs and fixed costs
typically apply only over a range of sales revenue. In the boat-building
business, for example, the numbers used in the preceding sections don't
apply if the boat builder scales up and builds 500 boats a year. That's obvious,
right? It may be that the range of sales revenue valid for a 60 percent gross
margin percentage — and, therefore, $160,000 of fixed costs — is really
somewhere between 0 boats per year and 8 boats per year. Move to a sales
revenue level above 8 boats a year, and it's very likely that either the gross
margin percentage or the fixed costs amount will change.

3 In the super-long run, as a practical matter, there’s no such thing as a
fixed cost. Essentially, every cost is variable. In the boat-building business,
for example, you could — in the long run — lay off two craftsmen and move
to a smaller shop. Perhaps you could even build boats in your backyard.
Fixed costs, in other words, are fixed only for a particular period of time. If
you move beyond that period of time, the fixed costs are no longer fixed.
This seems like an obvious point, but it's important to recognize.

3 In the super-short term, there’s no such thing as a variable cost. (Or, at least
there aren’t very many variable costs.) In the boat-building business, even if you
pay your laborers an hourly wage for building the boats, you probably can't send
the laborers home early just because work for the day is done. You can't tell your
laborers at the end of Tuesday not to come in Wednesday, Thursday, or Friday
because you have no work for them. Other variable costs may work the same
way — not always, but sometimes. In any case, recognize that some costs may
vary over a month or year but not over a day or a week. In other words, in the
super-short term, variable costs often aren't very variable.

The three preceding conundrums indicate that profit-volume-cost analysis suf-
fers some limits. You can’t use a gross margin percentage and a fixed cost amount
for just any sales revenue estimates; you use those two items of data for a carefully
considered range of sales revenue volumes. Furthermore, you can’t use profit-
volume-cost analysis for super-short time frames. Variable costs in that case
aren’t really variable. And you can’t use profit-volume-cost analysis for super-
long time frames because in the long run, no fixed cost stays fixed.

To generalize, the profit-volume-cost analysis tool provides rough measure-
ments. These rough measurements can be very useful to you, but they’re just
rough measurements. Always apply common sense when using profit-volume-
cost analysis.

Maybe it’s only a little game I play with myself, but sometimes, I don’t think
about fixed costs and variable costs. Instead, I think about sort-of fixed costs and
sort-of variable costs. By admitting up front that the fixed costs aren’t always
solidly fixed and that the variable costs aren’t always solidly variable, I find
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myself getting more comfortable with the profit-volume-cost analysis formula.
I remind myself that the model isn’t perfect — only a rough tool to estimate
profit and break-even points.

Using the Profit-Volume-Cost
Analysis Workbook

424

TIP

I’ve created a Profit-Volume-Cost Analysis workbook for you in case you want
to perform more sophisticated profit-volume-cost analysis. This workbook is
available on my website at https://stephenlnelson.com/wp-content/uploads/
profit_volume_cost-1.xlsx.

The Profit-Volume-Cost Analysis workbook enables you to estimate profits at
a variety of sales revenue volumes, to estimate break-even points, and to chart
break-even and profit-volume-cost data. Some of the calculations are a little
bit cumbersome, but almost every calculation is simply an extension of what
I discuss in the preceding paragraphs of this chapter.

In the remaining sections of this chapter, I describe how to use the Profit-Volume-
Cost Analysis workbook and how to understand and interpret both the break-even
analysis and the profit-volume-cost analysis performed by the workbook. I also
share a few words about the charts that graphically depict the profit-volume-cost
analysis results.

Collecting your inputs

Figure 1-1 shows the worksheet range in which you enter the raw data required
for the profit-volume-cost analysis. The workbook collects more data points
than you may expect. Most of this information, however, is simply a slightly
more granular approach to collecting the three basic inputs that any profit-
volume-cost analysis depends on: sales revenue estimates, gross margin
percentage, and fixed costs.

You don’t need to be an Excel expert to use the Profit-Volume-Cost Analysis
workbook described in this chapter, but you do need to know how to start and
stop Excel and how to enter values into worksheet cells. If you don’t possess these
Excel skills, you may want to consider buying and reading a recent edition of Excel
For Dummies, by Greg Harvey (John Wiley & Sons, Inc.).
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FIGURE 1-1:
The inputs
area of the
Profit-Volume-
Cost Analysis
workbook.
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To use the Profit-Volume-Cost Analysis workbook, follow these steps:
1. Open the Profit-Volume-Cost Analysis workbook.
a. Point your browser to https: //stephenlnelson.com/wp—content/
uploads/profit_volume_cost-1.xl1sx.
b. The Excel file automatically downloads, which shows as a link at the bottom of
your web browser.
c. from the link at the bottom of your web browser, you can open the Excel file
directly, or you can access the file from your download folder.
d. When Excel displays the Open dialog box, open the folder with the profit_
volume_cost-1.x1sx file and then double-click the file.
2. Describe the sales revenue that you want to test.
To do this, you must provide three pieces of information: the unit sales price,
the low unit sales volume, and the high unit sales volume.
Enter the unit sales price into cell E5. If you sell an item that costs $1,500, for
example, you enter $1,500 into cell E5. Use the low unit volume tested and
high unit volume tested inputs shown in cells E6 and E7 (respectively) to
identify the range of sales volumes that you want to test. The low unit volume
tested value multiplied by the unit sales price equals the lowest revenue
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volume that the worksheet tests. The high unit volume tested multiplied by the
unit sales price amount equals the largest sales revenue volume tested.

The three revenue inputs that you collect and input into cells E5, E6, and E7
tell the workbook which sales revenue volumes you want to analyze.

If you wanted to use the Profit-Volume-Cost Analysis workbook to test sales
volumes for the boat-building business that | describe earlier in the chapter,
the unit sales price would equal $100,000, so the low unit volume tested may
equal 2, and the high unit volume may equal 5. These inputs, then, would test
sales volumes of between $100,000 and $500,000, based on a $100,000 price
for a boat.

Describe the variable costs.

When you do real-life profit-volume-cost analysis, you find that your variable
costs fall into one of two categories: variable costs that can be expressed as an
amount per unit and variable costs that can be expressed as a percentage of
the sales price. The worksheet range E10:E18 collects the information needed
to describe these sorts of variable costs.

The first set of variable costs, which | call vary-with-unit costs, goes into cells E11,
E12, E13, and E14. Any direct labor costs associated with the item that you're
selling go into cell E11. Direct material costs go into E12. Factory overhead
costs, which are variable and based on units sold, go into cell E13. If you have
any other vary-with-unit costs, you enter the amount per unit for these costs
into cell E14.

The example vary-with-unit cost values shown in Figure 1-1 mean that for each
unit sold, the assumption is that the business pays $75 per unit in direct labor,
$40 per unit in direct materials, $400 per unit in factory overhead, and another
$40 per unit for other vary-with-unit costs. If you add up these amounts, you
see that vary-with-unit costs equal $555 per unit sold.

In addition to vary-with-unit costs, firms often pay variable costs that are best
expressed as a percentage of revenue. In the Profit-Volume-Cost Analysis
workbook, the worksheet range E16:E18 supplies space to describe and record
these variable costs, which | call vary-with-revenue costs. The workbook, for
example, shows a 5 percent sales commission in cell E16. The workbook shows
an 8 percent sales tax in cell E17. And just to provide a catch-all category for
other vary-with-revenue costs, the workbook includes (and | show for purposes
of this example) another vary-with-revenue-costs value in cell E18.

In the case of the sample data set shown in Figure 1-1, for example, vary-with-
revenue costs equal 14.5 percent of sales.
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4. Record your fixed costs.

To record or estimate your fixed costs, enter the fixed costs amount into cell
E20. In Figure 1-1, for example, fixed costs show as $150,000.

5. Estimate any variable costs that vary with profits.

Here's one other wrinkle that you may often encounter with real-life profit-
volume-cost analysis: variable costs that don't vary from changes in sales
revenue but from changes in profits. Some businesses have profit-sharing
plans, for example. Those profits represent variable costs because they vary
with changes in sales revenue — sort of. To estimate the profit-sharing costs,
first calculate profits and then apply the profit-sharing percentage to those
profits. Income taxes — federal, state, and local — also fall into the category
of variable costs that vary not with changes in sales revenue, but with changes
in profit.

In the workbook shown in Figure 1-1, I've provided three cells — E23, E24, and
E25 — that let you recognize these variable costs. | call this category of variable
costs vary-with-profit costs. You can enter the state income tax percentage into
cell E23. You can enter the federal income tax percentage into cell E43. And if
you have any other vary-with-profit costs, you can enter the sum of these costs
as a percentage into cell E25.

I should tell you that vary-with-profit costs are tricky to estimate precisely.
The trickiness stems from a couple of factors:

3 Many vary-with-profit costs aren’t calculated simply as percentages of
profit. The cost calculations are considerably more complicated. Income tax
costs, for example, don't use a single percentage. They often use a schedule
of progressive percentages.

¥ Vary-with-profit costs often interrelate. State income taxes affect federal
income taxes, for example. Other vary-with-profit costs may interrelate, too.
A profit-sharing percentage may be applied on an after-tax basis, for example.
The workbook formulas don't explicitly recognize any interrelationship
between these variables. Therefore, to precisely model these vary-with-
profit costs, you must enter percentages that have been fiddled with a bit,
as described in the sidebar, “Dealing with vary-with-profit costs,” later in
this chapter.

After you collect the needed inputs for the Profit-Volume-Cost Analysis work-
book, the workbook estimates a break-even point and prepares a profit-volume
forecast. The workbook also supplies a couple of useful charts that graphically
show the break-even and the profit-volume analysis data. The following sections
of this chapter describe these analysis results.
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Understanding the Break-Even
Analysis Forecast

The break-even analysis that the workbook makes based on the inputs that you
enter is shown in Figure 1-2 in the worksheet range from B27:E45. The break-
even analysis shows the number of units required to break even in cell E28 and
the sales revenue required to break even in cell E29. You calculate the total sales
revenue required to break even by using the same basic formula described earlier
in the chapter. You calculate the volume in units break-even point by dividing the
sales revenue break-even point by the unit sales price.
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& = o= | ¥ i HFormat+ | & -
Clighoard [ Fanl Aignment Humber Styles Cells Editing Anatysis | Sensituily ~
Flxed_Costs = I 150000 *
AlB C D E E G H [=]
24 Federal Income Tax 20.00%
25 Other Vary-with-Profit Costs 5.00%
26
27 Break-Even Analysis Forecast
28 Wolume in Units 206 -
29 Total Sales $§ 309,000.00
30
3 Wariable Cosls
32 Direct Labor $  (15,450.00)
33 Direct Material §  (8,24000) L
34 Factory Cverhead $  (B2400.00)
35 Other Vary-with-Unit Costs 5 (B,240.00)
36 Sakes Commissions 5 (15450.00)
37| Sales Tax $  (24,720.00)
38 _Other Vary-with-Revenue Cosls $  (4,635.00)
39 Tatal Variable Costs $ (159,135.00)
40
41 Contribution Margin 14086500
42
43 Fined Cosls $ (150,000.00)
44
45 Prafit Before Vary-with-Profit Costs b (1:35.00)
46
FIGURE 1-2: 47| Profit-Volume Forecast Gl
. PR I | Tan o | o | men T |
The Break-Even v Profit-volume-cost analysis | Profit-valurme area chart Break-ever ... () A1 ] 0|
Ana|ysis Forecast. Ready  Calwlate T Sccessibility Investigate B = M — 0%

The variable costs portion of the break-even analysis shows the amount spent on
each of the costs. Cell E32 shows the amount that will be spent on direct labor.

The contribution margin, which is the same thing as gross margin, appears in
cell E41. This shows the amount left over from sales revenue after paying the
variable costs.

A fixed cost appears in cell E43. By subtracting the fixed costs from the contribu-
tion margin, the workbook calculates the break-even point, which should be zero
but may not be because of a rounding error. In Figure 1-2, for example, the profit
before vary-with-profit costs value equals —$135.
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FIGURE 1-3:

The Profit-
Volume Forecast,
in dollars.

Although the information shown in Figure 1-2 may seem to be voluminous, you
conceptually understand all of this data. A little forecast worksheet simply shows
the sales revenue and the sales units that produce the break-even point. This
worksheet also shows the amounts that you’ll spend on variable costs and fixed
costs. Profits equal zero at the break-even point, so there aren’t any vary-with-
profit costs.

Understanding the Profit-Volume Forecast

Figure 1-3 shows the miniature income statement at various sales volume levels.
Figure 1-4 shows the same information presented not in dollars but in percentages
of total sales.

The Profit-Volume Forecast worksheet, shown in Figure 1-3, shows the range
of sales volume both in revenue and in units that the worksheet calculates. The
lowest sales revenue volume and the highest sales revenue volume are set by your
input for the low unit volume tested value and the high unit volume tested value.
(See the numbers entered into cells E6 and E7 of Figure 1-1.)
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FIGURE 1-4:

The Common Size
Profit-Volume
Forecast.

The miniature income statements in the Profit-Volume Forecast worksheet look
very similar to a typical QuickBooks income statement. The variable-costs por-
tion of the miniature income statement reports on the cost of goods sold. The
contribution margin is equivalent to the gross margin reported in a QuickBooks
income statement. A fixed cost amount summarizes the operating expenses. The
vary-with-profit costs essentially summarize income taxes and other profit-
based expenses, such as a profit-sharing plan. Profits equate to the net income.

Figure 1-3 shows a case in which modest changes in sales revenue can often pro-
duce huge changes in profits. In Figure 1-3, column G shows the Profit-Volume
Forecast at the sales level equal to $315,000. Column H shows the Sales Revenue
and Cost Forecast at a sales revenue level of $360,000. As the firm increased its
profits by roughly 15 percent (this increase is shown in cells G48 and H48), prof-
its increased by almost 900 percent from $1,804 to $15,990 (the change from the
values in cells G73 to H73).

You may not be interested in the Common Size Profit-Volume Forecast, shown
in Figure 1-4, because this income statement shows percentages based on sales
rather than dollar amounts. This figure lets you see what percentage of total sales
a cost item represents. Sometimes this information is useful, and sometimes it
isn’t. If you aren’t interested in the information, simply select rows 75 to 101 and
then delete them from your workbook.
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FIGURE 1-5:
The break-even
line chart.

TIP

Looking at the profit-volume-cost charts

For fun, I include a couple of simple charts that show results from the profit-
volume-cost analysis. Figure 1-5, for example, shows the break-even line chart.
This line chart plots the total fixed costs, the total variable costs, and then the
total sales. The intersection of the total sales line and the total fixed costs line
shows the break-even point. By comparing the slopes of the total sales and the
variable costs line, you can get an idea of how sensitive the profits are to changes
in sales revenue. If you have a good eye, you can even use the break-even line
chart to roughly estimate the profit at various revenue levels. To do this, find the
point on the total sales line equal to the sales revenue level for which you want to
guesstimate profits. Then use the value axis (the vertical axis on the left side of the
chart) to calibrate the difference between the total sales line and the total variable
costs line. The difference between these two lines shows your profit or loss.

okl ez Gty

The total variable costs line actually shows the total variable costs plus the total
fixed costs because it’s stacked on top of the fixed costs line.

Figure 1-6 shows the profit-volume-cost data from the worksheet. This analysis
is more complicated, so the chart is a bit trickier to interpret. Nevertheless, the
chart resembles the break-even line chart. Fixed costs appear as a dark-green
band equal to $150,000 at the bottom of the graph. Variable costs appear as a sort
of trapezoidal shape on top of the fixed costs. Above those costs appear the costs
that vary with profits and the actual profit. Note that profits occur only after the
firm exceeds the break-even point. (The data labels on the horizontal axis repre-
sent the different volumes being tested.)
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FIGURE 1-6:
The profit-
volume-cost

analysis area

432

chart.

TIP

st nUva

You want to grab a working copy of the profit_volume_cost-1.x1sx workbook
if you’re at all interested in this stuff. The chart’s colors simply don’t reproduce
well in grayscale images on the page of a book.

The data plotted in the charts shown in Figures 1-5 and 1-6 comes from the work-
sheet range shown in Figure 1-7. I collected all of the data to be plotted in this area
of the worksheet, which is below the profit-volume forecast and common-size
profit-volume forecast to make it easy to see what data is plotted and where the
data is coming from.

A third type of relationship is the dependent-dependent relationship. This rela-
tionship occurs when one vary-with-profit cost affects another vary-with-profit
cost. In the case of a typical employee profit-sharing plan, in which profits are
based on after-tax profits, you need to know the profit-sharing plan expense to
calculate the federal income taxes. The profit-sharing plan expense is deductible
for purposes of calculating federal income taxes, but you must know the federal
income tax expense to calculate the after-tax profits on which the profit-sharing
plan is based. In cases of dependent-dependent relationships among vary-with-
profit costs, you can calculate percentages that in effect adjust for the depen-
dency. To do this, you need to employ a fair amount of high school algebra.
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FIGURE 1-7:
These cells supply
the chart data.
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DEALING WITH VARY-WITH-PROFIT COSTS

If your profit-volume-cost analysis includes more than a single vary-with-profit cost, you
must deal with the possibility that your vary-with-profit costs are interrelated. In fact,
vary-with-profit costs can have one of three relationships: independent-independent,
independent-dependent, or dependent-dependent.

The independent-independent relationship is the easiest to deal with. If two vary-with-
profit costs are independent, you can enter the percentages into the appropriate work-
book cells and not worry about them. An independent-independent relationship exists
when vary-with-profit costs have no effect on one another. A partnership, for example,
may have two profit-sharing plans — one for partners and one for employees — that
aren't related.

A slightly more complicated relationship between vary-with-profit costs is the case of an
independent-dependent relationship. A good example of an independent-dependent
relationship is the relationship of state and federal income taxes. Because federal
income taxes allow for a deduction based on state income taxes, the federal income tax
expense depends on the state income tax expense. If the federal income tax percent

(continued)
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(continued)

equals 20 percent, and the state income tax percent equals 10 percent, you can't simply
enter the state income tax as 10 percent and the federal income tax as 20 percent. You
need to adjust the federal income tax percentage for the effect of the state income tax.

Suppose that the state income tax rate is 10 percent of the pretax profits and that after
the state income tax is deducted from the pretax profits, the federal income tax rate

is 20 percent of what's left over. The correct input percentage for the state income tax
rate is 10 percent, because 10 percent of the pretax profits calculates the correct state
income tax cost, as follows:

State income tax = 10 percent X pretax profits
The federal income tax percentage, however, must recognize the state income tax costs:

Federal income tax = 20 percent X (pretax profits -
(10 percent X pretax profits))

This formula can be further modified to express the federal income tax rate as a
percentage of the pretax profits. Therefore, you input the following into the Profit-

Volume-Cost Analysis workbook:

Federal income tax = 18 percent X pretax profits
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