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Performance
metrics 

Chapter 2

TIME FOR ACTION: JERRY SAYS
HELLO TO FINANCE AND TAKES

THE PLUNGE

1. Getting Started

Jerry has decided that he has spent enough time thinking through the issues of the
Value Sphere strategy, and the positioning of his new firm. It is time for action.

Nothing ventured, nothing gained, thinks Jerry. So, to solidify his emotional
commitment to his fledgling business, Jerry quits his job at the post office. His
wife, Sallie, has a steady job in the admissions office at the local university that pays
$30,000 a year plus benefits. Since they have no kids, they could probably get by
with a little extra frugality.

Sallie senses the excitement Jerry has for his new project. She had never before
seen him so alive. All that he could talk about was this new product concept. Fresh
squeezed lemon, ice and the usual amount of sugar would all go into the lemonade.
But the product differentiation would be a bit of cracked white pepper and salt
added to the “basic” lemonade.

There would be variations available in an array of colors, where different fruit
flavorings would be blended in to provide just a hint of raspberry, blackberry,
pineapple, apple or strawberry. However, lemon would remain the dominant flavor.
To entice the kids to his shop, each variation would be named after a popular
cartoon character. He planned to amend the characters’ names just enough to keep
an overzealous copyright attorney at bay. Thus far, his “short list” included Rockin’
Raspberry Road Runnur and Pineapple Pluto-nium.

“Have you thought about what kind of a firm this is going to be, Jerry?” asked
Sallie as they began dinner one evening.

15
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“Actually, yes,” Jerry responded. “I ran into Bob Butterfield the other day —
you know, my old buddy from high school. Wouldn’t you know he got his Ph.D.
in finance a few years ago and joined the business school at the university. Well,
of course, we got to talking about my plan. He suggested that it is probably best to
start as a sole proprietorship.”

A sole proprietorship is a business owned by one person. It is the simplest and
least regulated form of organization. Its owner keeps all the profits. But he also has
unlimited liability for business debts. This means that if Jerry takes a bank loan and
fails to repay it, the bank can not only take possession of his business assets, but can
look beyond them to Jerry’s personal assets for repayment. Moreover, there is no
difference between personal and business income, so all of Jerry’s business income
will be taxed as personal income.

Jerry is taking a big risk. But, what else could he have done?
He could have decided to form a partnership. This would involve teaming up

with one or more other owners. There are two versions of partnership. In a general
partnership, all the partners share in the gains or losses, and all have unlimited liability
for all the debts incurred by the partnership. In a limited partnership, one or more
general partners assume unlimited liability. However, there are also limited partners
who do not actively participate in the business and who enjoy limited liability. This
means that creditors cannot touch their personal assets in collecting debts incurred
by the partnership.

A third option for Jerry is to form a corporation. This is a legal entity that is
distinct from its owners. In fact, a corporation enjoys many of the rights and duties
of a real person. It can borrow money, own assets, negotiate contracts, own another
corporation or partnership, and hire and fire people. Moreover, its owners can enjoy
limited liability.

One of the biggest disadvantages of a corporation is double taxation. The income
earned by the corporation is taxed at the corporate income tax rate, and then the
dividends paid out to shareholders are taxed separately at the personal income tax
rate. Another alternative organizational form is a limited liability corporation (or
LLC), which provides the limited personal liability and the pass-through taxation
of partnerships or S corporations.

2. Where will the Money Come From?

“Jerry, have you thought of a location for the store?” Sallie asked, as Jerry ate dinner.
“Sure. I’m thinking about leasing the store at the mall that has been vacant ever

since the travel agency moved out,” said Jerry.
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“That’s a good site. But won’t the lease be expensive?” Sallie wondered.
Jerry replied, “Yes, it is expensive. Plus we need to buy the equipment and hire

someone to work in the store. We don’t have the money for all that, but I’m going
to our bank tomorrow to see if they can give us a loan.”

Jerry met with the loan officer the next day. After listening to Jerry’s vision,
the loan officer gave him a list of things that he would need before the bank could
process a loan. Among them was a business plan that contained financial projections
and ratios. Also included was the bank’s standard (boiler plate) loan contract for small
business loans, so that Jerry would understand what kinds of restrictions (covenants)
the bank would ask for and what his liability was.

Jerry was feeling a bit lost now. “Heck, all I want to do is sell lemonade. Why
do I have to know all this financial stuff?” he muttered to himself.

Somewhat dejectedly, he told Sallie about his meeting and what he needed to
do. Sallie thought awhile and said, “Why don’t you talk to Bob again?”

“You’re right,” said Jerry, “let me call him.”
Jerry’s meeting with Bob was very helpful. Bob explained that loan covenants

were nothing more than a list of conditions the bank would specify. Things that
Jerry’s Lemonade would have to do and things they could not do. Most of these
were expressed in financial terms, but the key for Jerry would be to understand what
he would have to do in his business to ensure that the bank’s conditions were met.

“This is important, Jerry,” emphasized Bob, “because if you violate any of these
conditions, the bank could call back the entire loan. And remember what I said
about your personal assets being at risk in a sole proprietorship. You could lose your
home!”

“This is a tall order, Bob. I don’t know that much about finance,” mumbled
Jerry.

Bob thought for a moment and then said with a smile, “Jerry, why don’t you
sit in on the corporate finance course I’m offering this semester? It starts next week
and we’re going to talk about a lot of things you need to know.”

“Hmm. That may not be a bad idea. I’ll do it,” beamed Jerry.
So began Jerry’s journey into the world of business finance.

3. What Jerry Learned

In a couple of months, not only did Jerry have the bank loan, but also a working
knowledge of basic financial concepts.

Jerry learned that corporate finance was all about answering two key questions:
(i) how had the past strategies worked out for the firms owners? and (ii) which
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strategic course of action seems best for the same owners? Addressing these questions
involved analyzing basic accounting statements, deriving and interpreting opera-
tional and financial ratios, estimating a firm’s or investment project’s cash flows and
understanding the time value of money. All of the concepts were at the heart of
key performance metrics that are part of a well-balanced Value Sphere. Below is a
summary of the notes and observations Jerry made for himself from Bob’s lectures.

Analyzing Basic Accounting Statements

A firm can be thought of as a collection of assets that are financed by various liabil-
ities and owners’ equity. That is, suppliers, bankers, bondholders, and shareholders
provide cash or extend credit to the firm for the purchase of assets like production
materials, manufacturing equipment, buildings, and property. Seen this way, assets
are what the firm owns and liabilities are what the firm owes. An accountant por-
trays this in a balance sheet. A simple example of a balance sheet is given in Fig. 2.1.

Of course, a firm is more than simply a collection of assets. How it puts these
physical assets to work determines the stream of cash flows that it will produce.4

And the value of the firm is what investors would be willing to pay today for the
right to claim this stream of future cash flows. Although the balance sheet tells us
what investments have been made by the firm, it says little about the future cash
flows that will be produced down the road, and hence little about value.

To get some idea of cash flows, we need to turn to the income statement.
Figure 2.2 contains an example of an operating income statement; that is, it is exclusive
of any financing expenses associated with how the assets were purchased.

Assets Liabilities and equity

Current assets Current liabilities
Cash Accounts payable
Inventory Other payables
Accounts receivable Bank debt

Fixed assets Long-term debt
Plant Shareholders’ equity
Property
Equipment

Fig. 2.1. A simple accounting view of the firm.

4See Chapter 1, as well as Oliver Hart’s Firm, Contracts and Financial Structures, Oxford University Press,
New York, 1995.
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Sales revenue

— Cost of goods sold (COGS)

— Selling, general, and administrative (SG&A) expenses

= Earnings before interest, taxes, depreciation,

and amortization (EBITDA)

— Depreciation expense and goodwill amortization

= Earnings before interest and taxes (EBIT)

OR

Net operating profit (NOP)

— Cash taxes on operating profit

= Net operating profit after-tax (NOPAT)

Fig. 2.2. A simple operating income statement.

There are many basic inputs needed to arrive at the rather general definitions
of Fig 2.2.

In order, these are defined as:

• Sales revenue = Number of units sold × Price per unit
• COGS = {(Material cost per unit + Labor cost per unit + Other production

costs per unit) × Number of units} + Fixed production costs
• SG&A expense = Selling costs + Overhead costs + Administrative expenses
• Depreciation expense = Yearly depreciation expense on the fixed assets held

by a firm or attributable to a specific project (many times reported as part of
COGS)

• Cash taxes on operating profits = Cash taxes in current period, that would
have been paid on operating profit if the firm had no interest expenses on debt.5

With these inputs, Fig. 2.2 shows that:

• EBITDA = Sales revenue — COGS — SG&A expenses
• EBIT or NOP = EBITDA — Depreciation — Goodwill amortization
• NOPAT = NOP or EBIT — Cash taxes on operating profit

= NOP[1 − T] where T = tax rate

5The fact that interest paid out by a firm to service its outstanding debt obligations is a tax-deductible
business expense is introduced in Chapter 8.
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While most of these terms are fairly straightforward, goodwill amortization, and
depreciation need further explanation. Goodwill amortization arises in acquisitions.
It is simply that portion of the difference between the purchase price and the revised
book value (often called “fair market value”) of the acquired firm that is treated as an
expense in a given year, although the newly-adopted accounting rules (SFAS142,
which became effective January 2002) stipulate that goodwill is to be no longer treated
this way for financial reporting purposes. That is, companies are no longer to treat
goodwill amortization as an annual expense in the company’s income statement,
and goodwill will impact earnings only if it is considered “impaired” and has to
be written down. Goodwill impairment is supposed to be a “one-time” devaluation
of goodwill on the balance sheet and a change against earnings if the company
thinks the goodwill on the balance sheet exceeds the economic value of the asset.
For example, AOL Time Warner recorded a goodwill impairment of $93 billion
in 2004 to recognize the current value of the merged enterprise. Talk about Value
Evaporation! To the extend that the amortization of purchased goodwill (along
with other Section 197 intangibles) is deductible for tax purposes over a 15-year
period, one should still treat it just like depreciation and deduct it as shown above.
Generally speaking, depreciation reflects an estimate of the cost of an asset used up
in the production process. Since fixed assets have a useful economic life exceeding
one year, by subtracting yearly depreciation charges from profits each year, the
original purchase price of the asset is spread out over the years of its productive life.

Two points are noteworthy. First, depreciation is really a non-cash item since
the true cash is the purchase price paid when the asset was acquired. However, this
initial purchase price is not tax deductible (as are other expenses, such as the cost
of materials). What the tax authorities do allow is that a fraction of the purchase
price can be treated as a tax-deductible expense every year. The fraction for each
year, called depreciation, when multiplied by the number of years over which the
initial price must be spread out, is equal to the initial purchase price. Being able to
treat depreciation like a tax-deductible expense creates a cash benefit. This benefit
is called a depreciation tax shield. We will come back to it when we define a firm’s
cash flow.

Second, every type of asset has its own depreciation schedule. This schedule tells us
how to depreciate the asset and over how many years. The tax laws for depreciation
vary by country and by whether the asset is a building, property, or equipment.

For instance, buildings are depreciated uniformly over 39.5 years. We therefore
say buildings are depreciated straight-line to zero over 39.5 years. A building costing
$79,000 would, according to this schedule, generate a $2,000 depreciation charge
against pre-tax profits each year for 39.5 years.

Properties, such as land, are not depreciable at all.
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Year 3 Year 5 Year 7 Year 10 Year 15 Year 20 Year

1 33.33% 20.00% 14.29% 10.00% 5.000% 3.750%

2 44.45% 32.00% 24.49% 18.00% 9.500% 7.219%

3 14.81% 19.20% 17.49% 14.40% 8.550% 6.677%

4 7.41% 11.52% 12.49% 11.52% 7.700% 6.177%

5 11.52% 8.93% 9.22% 6.930% 5.713%

6 5.76% 8.92% 7.37% 6.230% 5.285%

7 8.93% 6.55% 5.900% 4.888%

8 4.46% 6.55% 5.910% 4.522%

9 6.56% 5.900% 4.462%

10 6.55% 5.900% 4.461%

11 3.28% 5.910% 4.462%

12 5.900% 4.461%

13 5.910% 4.462%

14 5.900% 4.461%

15 5.910% 4.462%

16 2.950% 4.461%

17 4.462%

18 4.461%

19 4.462%

20 4.461%

21 2.23%

Fig. 2.3. MACRS table for the depreciation of equipment.

And lastly, equipment can fall into one of six depreciation categories, depending
on its economic life. The tax code specifies which types of assets fall into each
economic life classification. The appropriate schedule in the United States is given
by the Modified Accelerated Cost Recovery System (MACRS) which is contained in
Fig. 2.3.

For example, a piece of computer equipment costing $3,000 would fall into the
5-year MACRS category. Hence, over the six years6 following its purchase, the

6Even though the equipment is in the five-year depreciation class, it is assumed that it is purchased
halfway through the first year. Thus, a sixth depreciation charge is needed to fully depreciate the
equipment.
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firm could take depreciation charges of:

• $3,000 × 20.00% = $600 in Year 1
• $3,000 × 32.00% = $960 in Year 2
• $3,000 × 19.20% = $576 in Year 3
• $3,000 × 11.52% = $345.60 in Year 4
• $3,000 × 11.52% = $345.60 in Year 5
• $3,000 × 5.76% = $172.80 in Year 6

Observe that charges are higher in the early years and that the sum of the six
yearly depreciation charges equals the original cost of the computer. Thus, the cost
of an investment in equipment is written off in an accelerated fashion against profits
during its accounting life, producing tax shield benefits in each of those years.

The accounting or “book” value of the asset should reflect this depreciation
as it occurs. Hence, we calculate the net book value of the computer over its full
accounting life as:

• $3,000 in Year 0 (i.e., when the computer is purchased)
• $2,400 at the end of Year 1
• $1,440 at the end of Year 2
• $864 at the end of Year 3
• $518.40 at the end of Year
• $172.80 at the end of Year 5
• $0 at the end of Year 6

Our accountants tell us that the computer has zero book value at the end of Year 6.
But remember this is a backward-looking number. Book value at any time, after
all, is based solely on historical cost and the accumulated depreciation charges. In
reality, book value may have little to do with what the asset is worth in the market.
However, let us not worry about this now. It is often assumed that the accounting
valuation of the asset is consistent with the economic valuation of the asset. That
is, we assume that accounting depreciation coincides with economic depreciation.

We are now ready to revisit the balance sheet presented in Fig. 2.1. Recall
that a balance sheet simply reflects the value of assets on one side and the value of
liabilities and equity on the other, all at one point in time. But these values change
over time as assets are depreciated and new assets are added. Therefore, for valuation
and performance assessment purposes, we should periodically revise our estimates
of the assets employed in the firm. We also want to keep track of assets employed
by the firm which are not classified as “fixed.”

The total value of a firm’s “assets-at-work” at any time is defined as its Net
Assets. This is the sum of the Net Fixed Assets and the Net Working Capital held by
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the firm at that time.7 These are defined as:

• Net assets = Net fixed assets + Net working capital
• Net fixed assets = Gross fixed assets (i.e., original cost) — Accumulated depre-

ciation
• Net working capital = Current assets — Non-interest bearing current liabil-

ities (NIBCLs).

Net fixed assets represent the value of the firm’s fixed assets (i.e., plant, property,
and equipment) and net working capital represents the value of the firm’s operating
capital (i.e., cash, inventories, and accounts receivable, less items such as accounts
payable8) which are expected to be cash items within the year. We are now ready to
prepare a balance sheet and operating income statement. Figures 2.4 and 2.5 show
what these would be like for a fictitious company called MJM Incorporated.

Now using Figs. 2.4 and 2.5, we can calculate the following for MJM:

• 2004 Net fixed assets = 85,000 − 20,000 = $65,000
• 2005 Net fixed assets = 100,000 − 35,000 = $65,000
• 2004 Net working capital = 30,000 − 20,000 = $10,000
• 2005 Net working capital = 45,000 − 25,000 = $20,000

We now use the above information to derive:

• 2004 Net assets = $65,000 + $10,000 = $75,000
• 2005 Net assets = $65,000 + $20,000 = $85,000

However, has MJM put its capital to work wisely? Is the income stream gen-
erated in 2005 worth the investment in assets?

Operating and Financial Ratios

To answer these questions, we can turn to ratio analysis. Commonly used ratios in
financial analysis fall in four categories: margin ratios, asset ratios, leverage ratios,
and financial return ratios.

7Observe that in practice, net assets may be referred to as invested capital, capital employed or even
capital at work. These are all names for the same thing.
8Interest-bearing current liabilities (IBCLs), such as short-term bank debt and commercial paper, are not
subtracted from the firm’s current assets. The economic logic behind this rule of subtracting only non-
interest-bearing current liabilities is that we need to offset a portion of our current assets with the current
liabilities which are associated with the operations of the business, and not the financing of the business.
This distinction between operating and financing decisions will be clarified in Chapters 9 and 10.
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2004 2005

Assets
Cash $5,000 $5,000
Accounts receivable 15,000 25,000
Inventory 10,000 15,000

Current assets 30,000 45,000
Gross fixed assets 85,000 100,000
Accumulated depreciation 20,000 35,000

Net fixed assets 65,000 65,000

Total assets $95,000 $110,000

Liabilities and equity
NIBCLs (Accounts payable) $20,000 $25,000
Bank debt 15,000 20,000
Long-term debt 10,000 10,000
Shareholders’ equity 50,000 55,000

Total liabilities and equity $95,000 $110,000

Fig. 2.4. MJM incorporated balance sheet.

(1) Margin ratios: These ratios assess a firm’s or project’s ability to cover its oper-
ating costs. Included are:

Gross margin = Sales revenue − Cost of goods sold
Sales Revenue

Gross margin reveals the percentage of sales revenue remaining after material
and labor costs are accounted for.

Operating margin = Net operating profit
Sales revenue

which determines the percentage of sales revenue remaining after all operating
expenses are deducted. In some situations, operating margin is defined more
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2005

Sales revenue $150,000
Cost of goods sold 60,000
Selling, general, and administrative expense 30,000
Depreciation 15,000

Net operating profit (NOP) or EBIT 45,000
Operating taxes at 40% 18,000

Net operating profit after-tax (NOPAT) $27,000

Fig. 2.5. MJM incorporated operating income statement.

generally as:

= Sales revenue − Cost of goods sold − SG&A expenses − Depreciation
Sales revenues

or

= Gross margin − SG&A expenses
Sales revenue

− Depreciation
Sales revenues

Both gross margin and operating margin help us understand one component of
the operating efficiency of the firm by answering the question: What is left of
the revenue pie after subtracting the operating costs of production?

How does MJM stack up along these margin ratios? Using the data from
Figs. 2.3 and 2.4 we see that

• Gross margin = 150,000 − 60,000
150,000

= 90,000
150,000

= 60%

• Operating margin = 45,000
150,000

= 30%

(2) Asset ratios: Another aspect of efficiency has to do with how efficiently the
firm uses its assets. Since net assets include both net working capital and net fixed
assets, there are ratios to measure asset efficiency that correspond to both current
and fixed assets. The first two ratios relate to the current assets component of net
working capital, which includes the sum of accounts receivable and Inventory.
The first of these ratios reflects on the firm’s ability to collect on the credit it
extends to customers. It is given by:

• Days sales outstanding = Accounts receivable × 365
Sales revenue
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This ratio tells us how many days of sales the firm has on which it still needs to
collect money from its customers. The second ratio measures how fast the firm
turns over its inventory:

• Inventory turnover = COGS
Inventory

Finally, the next ratio relates to a firm’s efficiency in deploying its net fixed
assets and is given by:

• Net asset turnover ratio = Sales revenue
Net assets

This ratio reflects how many dollars of revenue are generated per $1 of assets.
Everything else held constant, the higher this ratio the better. Let us now see
how MJM has fared on these ratios in 2005:

• Days sales outstanding = 20,000 × 365
150,000

= 48.67 days

• Inventory turnover = 60,000
12,500

= 4.8%

Observe that we have used the average levels of accounts receivable and
inventory for 2004 and 2005. The idea is that the assets the firm ties up to gen-
erate sales revenue are a weighted average of those with which it begins the
year and those with which it ends the year.9 Similarly, we use average net assets
to obtain:

• Net asset turnover = 15,000
80,000

= 1.875

(3) Leverage ratios: Ratios in this category reflect a firm’s ability to meet its
debt service obligations. They often show up in bank loan covenants. They
supposedly measure the firm’s ability to avoid financial crises. One of these
ratios is given by:

• Times interest earned (or interest cover) = EBIT+ depreciation
Interest expense

A creditor would be interested in this ratio because it reveals how many times
over the firm’s cash operating profits could cover its yearly interest expense.
Loan covenants typically require the borrower to retain an interest cover of at
least 2 over the life of the loan.

9Some financial analysts calculate ratios using beginning-of-period asset values for the period, in par-
ticular, this is often done when forecasting performance.
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Suppose that MJM faced a 10% interest rate on all its debt — bank loans and
bonds. Its interest expense for 2005 would have been 10% of $30,000, assuming
year-end values of debt as the basis. Thus, MJM has:

• Debt/Equity ratio = Long-term debt
Book equity

= $30,000
$55,000

= 0.545 in 2005

This means MJM is using 54.5 cents in debt for every dollar in equity.

• Times interest earned = 45,000 + 15,000
3,000

= 20

The Times Interest Earned ratio of 20 is a more than comfortable level of interest
coverage. MJM is generating enough pre-tax operating income to cover its debt
interest expense 20 times over! Note that all items in these leverage ratios are
for 2005.

(4) Financial return ratios: Our last pair of ratios relates to the overall profitability
of the firm. The first is the accountant’s measure of the rate of return earned
by the firm’s shareholders as a percentage of the firm’s sales revenue:

Return on sales (Net profit margin) = Net income for year
Sales revenue for year

where net income is given by:

• Net income = (EBIT − Interest on debt) (1 − Tax rate)

Based on net income, we can also calculate the return shareholders earn on the
book value of their equity investment.

• Return on equity (ROE) = Net income
Book equity

where we will use average (over 2004 and 2005) book equity.
Net income is a useful piece of information because it is what our shareholders

earned during the year, according to the income statement. But it is not the
cash flow generated by the business for its owners since it excludes investments
in net assets and includes non-cash items like depreciation.

To calculate these two ratios for MJM, we must first calculate:

• Net income = (
$45,000 − $3,000)(1 − 0.4

) = $25,200
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Now we have

• Return on sales = $25,200
$150,000

= 0.168 or 16.8%

• ROE = $25,200
$52,500

= 0.48 or 48%

where $52,500 is the average of $50,000 (2004 equity) and $55,000 (2005
equity).

(5) The DuPont formula: In the 1960s, DuPont came up with a formula that
links ROE to its components, as follows:

Return on equity = Return on sales × Net asset turnover

× [1+debt/equity ratio]

Measure of Overall 
Stockholder 
Performance 

Measure of 
Profitability 

Measure of Asset 
Productivity = × ×

Measure of 
Financial Leverage 

This way we can see how the overall performance of a company is driven by
how effectively it manages profit margins, how productively it manages assets,
and how well it manages its capital structure.

Estimating Cash Flows

Our next task is to use our definitions of operating profits and net asset values to
arrive at an estimate of the cash flows of a business. We are particularly interested
in cash flow because value derives from cash, not accounting profits.

We want to focus on the cash flows that come from the operations of the
business, before debt interest is paid, but after taxes are paid and investments in
capital are made. This is called the free cash flow of a business:

• Free cash flow (FCF) for the year = NOPAT for the year

− increase in net assets during the year

where Increase in Net Assets represents the change in the value of net assets over the
year. It is defined as:

• Increase in net assets = Additions to net working capital during the year

+ Additions to net fixed assets (New fixed asset

investment − Depreciation) during the year.
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This suggests three ways to express FCF that are all identical to the FCF formula
above:

• FCF for the year = NOPAT − increases in net working capital

− increase in net fixed assets

= NOPAT + depreciation − investment in property plant

and equipment (or capital expenditure)

− increase in net working capital

= Net income + depreciation − capital expenditure

− increase in net working capital + debt interest

× (1−tax rate).

Any of the free cash flow formulae can be applied to both historical and fore-
casted data. When used for forecasting, particular attention must be paid to the
timing of cash flow as well as the inflationary assumptions used. Remember that in
computing FCF we do not subtract interest expenses. We should think about FCF
as representing the cash available to pay both the debtholders and shareholders. FCF
is sometimes also called the Operating Free Cash Flow or All-Equity Free Cash Flow.10

We can take our definition of FCF a step further to arrive at what’s called the
Equity Free Cash Flow. That is, we can calculate the shareholders’ share of the FCF
pool by subtracting the cash needed to service the outstanding debt. Debt service
payments include both the interest expense incurred on the outstanding principal
of the debt, plus any scheduled repayments of the principal itself. Thus, we have:

• Equity FCF = FCF − after-tax interest expense during the year

− debt principal repayments during the year

The equity FCF is often called the Flows to Equity. It simply tells us the amount of
cash remaining for the owners of the business after all other stakeholders (including
the tax authorities) have had their claims satisfied. See the diagram below.

Now for MJM Incorporated, let us calculate its 2005 operating free cash flow
first. All we need is MJM’s NOPAT and the change in its net asset base. The former
is given directly by Fig 2.4 as:

• NOPAT = $27,000

10The term all-equity FCF captures the idea that our definition of free cash flow is on a pre-financing
basis and would be identical to the free cash flows associated with a firm which has no debt outstanding,
i.e., an all-equity firm.
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– Operating taxes – (Net) interest expense 

= Net operating profit after-tax (NOPAT) = Profit

– Additions to net working capital (NWC) – Taxes

– New fixed asset investment – Debt principal repayments 

+ Depreciation – Changes in net assets 

= Free cash flow (operating or all-equity FCF) = Equity free cash flow (Flows to Equity) 

Net operating profit (NOP) 
C
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Fig. 2.6. Cash flow definitions.

However, to calculate the change in the asset base, we need to collect a few items
first.

From Fig. 2.6, we see that we need three items: addition to net working capital,
new fixed asset investment and yearly depreciation. We calculate each of these next.

Addition to net working capital is given by the difference between the net
working capital at the end of 2005 and the net working capital at the end of 2004.
Thus, using the figures derived above:

• Addition to net working capital during 2005 = $20,000 − $10,000

= $10,000

New fixed asset investment can be calculated by observing the change in the
gross fixed asset account in Fig. 2.4. That is:

• New fixed asset investment = $100,000 − $85,000 = $15,000

Lastly, depreciation expense for 2005 is taken from Fig 2.5 and is:

• Depreciation = $15,000

Then, as per Fig. 2.6:

• Operating free cash flow = $27,000 − $10,000 − $15,000 + $15,000

= $17,000

We could have also calculated operating free cash flow more directly as

• Operating free cash flow = NOPAT − increase in net assets

= $27,000 − ($85,000 − $75,000) = $17,000

This way of looking at a firm’s free cash flow shows us that increases in a firm’s
net assets represent a drain on the free cash flow generated by after-tax operating
profits. This does not mean that investing more in net assets is bad. It is a good
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idea as long as these investments generate sufficiently high returns. But a firm that
increases its net assets by investing in projects that return less than the cost of the
additional capital allows value to evaporate.

For example, Harnischfeger Industries, a maker of machinery for the mining
and paper industries, found its cash flow — and hence value — evaporating in the
early 1990s, partly due to substantial increases in its accounts receivable each year.11

Harnischfeger Industries was also in the business of training naval personnel in
the use of command and control centers. And while the business was profitable
in terms of margins, the government was often late in paying its bills. Thus, a
large fraction of the substantial sales revenue the company generated was tied up in
accounts receivable.

Increases in accounts receivable directly increase the net asset base of a firm.
Moreover, increases in net assets reduce operating free cash flow, and ultimately
value. Harnischfeger subsequently dropped this business. However, this example
of increased asset usage that leads to Value Evaporation is captured nicely in the
following quote12 by their executive vice president for finance and administration,
Francis M. Corby, Jr., as he reflected on the firm’s performance in 1993:

The top line was growing [sales revenue], the bottom line was growing
[net income], but the stock price was going nowhere.

Value is a function of cash, not profits. Firms that pay too much attention to the
income statement, while disregarding the assets employed to generate it, risk Value
Evaporation! Wayne Wren, CFO of Allwaste Environmental Services, Inc., once
said13 “If you give me enough capital, and that capital is free, I can assure you that
I’ll increase income.”

Now returning to our example, let us calculate the equity free cash flow for
MJM. Using the information already in hand, equity free cash flow can be calculated
as follows:

Net operating profit $45,000
− Interest expense −3,000

= Profit 42,000
− Taxes at 40% −16,800

11See Irwin Ross, “The Stern Stewart Performance 1000,” Journal of Applied Corporate Finance, Winter
1998, pp. 116–128.
12Ibid. Unfortunately the company filed for bankruptcy protection in 1999.
13See Irwin Ross, “The Stern Stewart Performance 1000,” Journal of Applied Corporate Finance, Winter
1997, pp. 115–128.
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= Net income 25,200
− Debt principal repayments14 + 5, 000
− Changes in net assets −10,000

Equity free cash flow $20,200

Observe that the equity free cash flow is greater than the operating free cash
flow. This may seem strange at first blush, but it is because of the additional funds
brought into the firm through the increase in bank borrowing. The increase of
$5,000 outweighs the after-tax interest expense of $1,800.15

Observe that all we have done so far is analyzed history. Our calculations do not
tell us much about firm value. To calculate value, we need to estimate cash flows
that will occur in the future. This goes beyond looking at historical data. However,
historical accounting data, while not directly relevant for determining value, may
help us forecast future cash flows. The idea is that the past may be useful to predict
the future.

Of course, when we estimate future cash flows, we are talking about cash flows
that occur at different points in time. We also need to make these different cash flows
similar to each other on the time dimension, so we can add them all up to arrive at
value.

The Time Value of Money

A key concept in finance is the time value of money. Simply put, a claim to receive
$1 one year from today is worth less than $1 today. Why?

First, inflation erodes value. $1 today buys more than it will a year later from
now because inflation will drive up prices.

Second, the $1 today is certain, whereas the $1 in one year may be uncertain or
risky. If there is any chance that the party from whom you received the “claim to
$1 in one year” would not pay up, the value of this claim is reduced.

Lastly, there is an opportunity cost associated with money. If you have to wait to
receive your money, you lose the opportunity to do something else with it. That
is, value will evaporate if the forgone opportunity is worth more than the chosen
one. For example, you could have put the $1 in a bank account and earned interest
on it even if inflation were zero.

14Notice that MJM’s total debt has risen from 2004 to 2005 due to an increase in bank debt. Therefore,
the entry into the “Debt Principal Repayment” is actually negative. Thus the deduction of a negative number
leads to a positive adjustment.
15After-tax interest expense is calculated as Interest × (1 − tax rate) = $3,000 × (1 − 0.4) = $1,800.
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Understanding basic time-value-of-money concepts will prove indispensable
when we tackle more advanced topics such as capital budgeting, lease-versus-buy
decisions, weighted average cost of capital and firm valuation. In this section, we
will begin with a discussion of future value and present value in the single-period case.
We will then move to the multiperiod case and conclude with some special cases
for valuing perpetuities and annuities.

One-Period Case: Let us begin with an example. Suppose you wish to sell
your car and run an advertisement in the local paper to solicit buyers. You have
used the car sparingly and decided it was time to remove it from your driveway.
By the next morning, you have made two appointments to show the car.

The first respondent to the ad arrives at your house, examines the car, and offers
you $5,000 for it. Before you react to the offer, the other potential buyer arrives.

She looks at the car, listens to the motor, checks under the chassis and says,
“I’ll take it! In fact, I’ll give you $5,500 for it. But, I will give you the money in
one year.” You believe her credit is very good and that there is no chance of her
reneging on the deal. You look to the first customer inquisitively, who immediately
responds, “My offer stands.”

What should you do? $5,500 is clearly more money than $5,000. But who wants
to wait a year?

You think for a moment, scribble down some numbers and finally smile. You
approach the first bidder and say, “Sorry, but I am going with the $5,500 offer.”

Why did you do this?
You knew that if you took the first offer, you would receive $5,000 today. This

would give you the opportunity to immediately deposit the $5,000 in your bank to
earn 8% interest for the year. In one year’s time, you would get back your $5,000
in principal, plus the yearly interest of 8% × $5,000 = $400, giving you $5,400 in
total.16 We can express this by saying the future value (FV) of $5,000 in one year’s
time earning 8% interest is:

FV = $5,000 + (8% × $5,000) = $5,000 × (1 + 8%) = $5,000 × (1.08) = $5,400

Since this is less than what the woman will pay you in one year’s time, you decide
to go with $5,500 paid-in-one-year offer.

You could have come to the same conclusion by employing the present value
concept. That is, you could have asked, “What is the present value of $5,500 to be
received in one year’s time?” or alternatively, “How much do I have to deposit in

16For simplicity, we are assuming taxes are not due on the interest income.
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the bank today at 8% interest to be able to withdraw $5,500 in one year’s time?”
That is:

PV = $5,500
1.08

= $5,092.59

By comparing the $5,000 cash today offer to the PV of the second offer of $5,092.59,
you would have reached the same conclusion.

This simple example gives us the general formula for calculating the present
value of a cash flow to be received in one period (denoted CF1) of:

PV = CF1

1 + r

where r is the discount (or interest) rate. Moreover, since we are in a one-period
world, we can also denote CF1 as FV and express the relationship between PV and
FV in a one-period setting as:

FV = PV × (1 + r)

This basic concept now allows us to easily handle the case when cash flows are
received across several years. We refer to this as the multiperiod case.

Multiperiod case: To extend the time value of money concept to multiple
periods, we must first begin by introducing the concept of compounding. Again, let
us consider an example. Suppose you wish to deposit $100 in the bank today to
earn 10% interest each and every year (otherwise known as per annum).

As we learned above, in one year’s time this investment will be worth:

FV = $100 + (10% × $100) = $100 × (1 + 10%) = $100 × (1.10) = $110.

Of this $110, $100 is your original deposit (the principal) and $10 is the interest
earned on that principal.

What would happen if you left all your money in the bank for another year?
A year later you will have:

FV = $110 + (10% × $110) = $110 × (1 + 10%) = $110 × (1.10) = $121

Again, you retain your original principal of $100 as well as the interest you had
already earned in the first year of $10. But this year, your deposit grew by $11,
not $10. Why?

Compound interest! Not only does your original investment of $100 earn 10%
interest to give you an additional $10, but now your first year’s worth of interest of
$10 earns 10% interest as well to give you an additional $1. That is, in the second
year you earn 10% on the full $110 available at the end of the first year. This is the
beauty of compound interest, or “interest on interest.”
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However, you could have figured this out at the very beginning by asking,
“What will $100 be worth in two years at a rate of interest of 10%?” Your answer
would be:

FV = {$100 × (1.10)} × (1.10) = $100 × (1.10)2

For an investment of PV, which earns a rate of interest of r for T periods, we have:

FV = PV × (1 + r)T

Again we can manipulate the relationship between future and present values to
answer a different question: “How much is $121 two years from now worth today,
using a 10% rate of interest?” The answer is:

PV = $121
(1/10)2

= $100

We can therefore derive the present value (PV) of a cash flow (CF) for a discount
rate of r ,T periods hence as:

PV = CF
(1 + r)T

The multiperiod present value formula above will be useful in a capital budgeting
context later. We conclude below with some special cases for calculating present
values.

Discounting Multiple Cash Flows (Special Cases): Let us begin by con-
sidering one more example which includes multiple cash flows across multiple periods.
Suppose you had a money-making machine that produced $250 for each of the
next three years. If your discount rate was 10%, what is the present value of these
three cash flows?

To answer this question, we can use our multiperiod present value formula
three times since we receive $250 in one year, another $250 in two years, and the
last $250 in three years. The total present value is then the sum of:

1. PV = $250
(1.10)1

= $227.27

2. PV = $250
(1.10)2

= $206.61

3. PV = $250
(1.10)3

= $187.83
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which is $621.71 in total. Observe that we can simply add these three values up
because they are all expressed in terms of dollars today (i.e., they are each in present
value form).

That was easy enough. But what if we had a money-making machine that gave
us $250 a year for the next 30 years?

We could apply the same methodology, but it certainly becomes tedious.
Worse yet, what if this money-making machine produced $250 per year each year,
forever?17 We could obviously use some help here.

The latter case of receiving the same dollar amount every year forever is called
a perpetuity. Luckily we have a very simple formula for calculating the present value
of a perpetuity. It is given by the solution to discounting every year’s cash flow
(which is the same every year and denoted by CF) and summing them up from
now until eternity. We can express this algebraically as:

PV = CF
(1 + r)1

+ CF
(1 + r)2

+ CF
(1 + r)3

+ . . . until infinity

PV = CF
r

This last formula is known as the perpetuity formula. For our example, we could
calculate the present value of receiving $250 a year forever at a discount rate of
10% as:

PV = $250
0.1

= $2,500

Finally, how do we compute the present value of a cash flow annuity. An annuity
is a stream of identical cash flows for a finite (i.e., less than infinity!) number of years.
To arrive at the formula, let us return to our example above when we received $250
a year for only three years. How do we obtain the present value of these cash flows?

If we were to write out all the cash flows, we would have:

PV = $250
(1.1)1

+ $250
(1.1)2

+ $250
(1.1)3

This can also be written as:

PV = $250 ×
[

1
(1.1)

+ 1
(1.1)2

+ 1
(1.1)3

]

and simplified to:

PV = $250 ×
[

1
0.1

− 1
0.1 × (1.1)3

]
= $250 × 2.4869 = $621.71

17Such an investment is not all that unusual. For example, the UK government issues consol bonds that
pay a stated interest amount forever.
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This is exactly the answer we obtained previously when we summed up the
present values of each yearly payment.

In general, the present value of a cash flow (CF) to be received for T periods
when the discount rate is r is:

PV = CF
r

− CF
r(1 + r)T

or

PV of an annuity for T periods = PV of a perpetuity − PV of the perpetuity

you do not have after T periods

Looking at this formula, a key insight emerges: the present value of an annuity
for T periods is the PV of a perpetuity minus the PV of the perpetuity you do not
have after T periods.18

4. Jerry’s Concluding Thoughts

As Jerry reflected on what he had learned about the basics of finance, he also realized
that there was much that Bob had not yet covered. For example, how does one
come up with these estimates of future cash flows that determine value? Where do
discount rates come from? And how will the decisions he will make for maximizing
value creation and its retention in his lemonade company reflect cash flows and the
discount rate? Answers to these questions will have to wait until later chapters.

Main Lessons

• Accounting ratios drawn from historical accounting statements can help us
analyze and control our firm.

• Value is derived from cash, not accounting profits.
• Estimates of cash flows depend on profits, captured by the income statement, as

well as assets employed, captured by the balance sheet.
• Value Evaporation occurs when firms use excessive asset levels to generate profits.
• There is a time value to money — a dollar today is worth more than a dollar

tomorrow.
• Financial metrics help us measure value creation and thus help us monitor

our value retention, so that we can determine whether our Value Sphere is
synchronized.

18In Table 2.1, we include standard tables that display the present value, future value, and present value
of an annuity, respectively, for $1.
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End-of-Chapter Exercises

1. For a division of your company, calculate both your gross margin and your
operating margin. How do they compare? What does the difference between
the two imply about your operating efficiency? Can you relate the differences
in margins to the differences in corporate strategy you identified in Chapter 1?

2. Pick one of your competitors and calculate the same ratios as above. How does
your company compare? If differences exist, to what do you attribute them?

3. Calculate the components of return on equity (ROE) as given by the DuPont
formula for both your company and your competitor. Does your answer to
Question 2 shed light on any differences in the financial performance? Again,
relate your answer to possible differences in corporate strategy?

4. Estimate your division’s operating free cash flow for the last two years. What
was the growth rate you achieved over the past year? Was this growth rate
consistent with the strategy.
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Practice Problems

1. The Michigan Electronics Co. has the following data:

Income statement year: 2005 ($ thousands)

Sales $2,000
Cost of goods sold (including depreciation) $1,600
SG&A $200
Operating profit $200

Interest on debt $50
Pre-tax income $150
Taxes (@ 40%) $60

Net income $90

Balance sheets ($ thousands)

2004 2005

Total current assets $450 $500
Net fixed assets $1,200 $1,300
Total net assets $1,650 $1,800
Payables $150 $175
Short-term bank debt $50 $75
Current portion of long-term debt $150 $125
Total current liabilities $350 $375
Long-term debt $1,000 $1,000
Shareholders’ equity $300 $425
Total liabilities and equity $1,650 $1,800

Calculate Michigan Electronics’ free cash flow (FCF) for 2002.
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2. Consider the following data for the Wolverine Student Supplies Co.

Income statement year: 2005 ($ thousands)

Net sales $150.00
Cost of goods sold (excluding depreciation) $90.00
Depreciation $4.00
SG&A Expenses $36.00
Operating profit (EBIT) $20.00

Interest $12.00
Pre-tax income $8.00
Taxes (@ 40%) $3.20
Net income $4.80
Dividends $2.80
Addition to retained earnings $2.00

Balance sheets
2004 2005

Cash $25.00 $22.00
Accounts receivables and inventories $70.00 $75.00
Total current assets $95.00 $97.00
Net PP&E $40.00 $50.00
Total net assets $135.00 $147.00
Accounts payable $45.00 $60.00
Short-term bank debt $25.00 $20.00
Total current liabilities $70.00 $80.00
Long-term debt $30.00 $30.00
Common stock and paid-in-surplus $20.00 $20.00
Retained earnings $15.00 $17.00
Total liabilities and shareholders, equity $135.00 $147.00

(a) What is Wolverine’s operating free cash flow (FCF) for 2005?
(b) Prepare a sources and uses of funds analysis for Wolverine for 2005 to calculate

the change in its cash balance from 2004 to 2005 and verify this against the
actual change in cash from its 2004 and 2005 balance sheets.
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Addendum to Chapter 2

In this addendum we explain in greater detail what free cash flow (FCF) is and
what it is not. In our opinion, FCF is one of the two central concepts in financial
valuation, the other being the cost of capital (which will be covered in Chapter 8).
Yet, in our experience it is a concept that is often not properly understood. In this
addendum, the issues we deal with are:

• What is the difference between FCF and the addition to the firm’s cash balance
by the end of the year?

• What is the relationship between FCF and sources and uses of funds?
• Does a firm’s capital structure — the amount of debt it has — impact its FCF?

We will examine these issues, we will work with a numerical example.

Numerical Example:

JUMPSHOOTER COMPANY
Income statement 2005; $ millions

Net sales $1,509
Cost of goods sold (COGS) 650
Sales, general and administrative (SG&A) 100
Depreciation 65
EBIT (Earnings before interest and taxes) $694

Interest on debt 70
Pre-tax income $624
Taxes (@ 34%) $212
Net income $412

Dividends 
$103

Additions to Retained
Earnings $309
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Balance sheets $ millions

2004 2005
Cash $104 $160
Accounts receivables $455 $688
Inventories $553 $555
Total current assets $1,112 $1,403
Net PP&E (Property plant & equipment) $1,644 $1,709
Total net assets $2,756 $3,112
Accounts payable $428 $389
Total current liabilities $428 $389
Long-term dept $408 $454
Common stock and paid-in surplus $600 $640
Retained earnings $1,320 $1,629
Total net assets $2,756 $3,112

Analysis

Increase in net fixed assets (NFA) during 2005

= $1,709 − $1,644 = $65

Net working capital (NWC) at the end of 2005

= $1,403 million (Working capital)

−$389 million (Accounts payable)

$1,014 million

NWC end 2004 = $1,112 − $428 = $684

Increase in NWC during 2005 = $1,014 − $684 = $330 million
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ANALYSIS: SOURCES AND USES OF FUNDS

2005 Sources and uses $millions
Cash Beginning 2005 $104
Sources by cash

Operations
Net income $412
Depreciation $65

Working capital
Nothing $0

Long-term financing
Increase in common stock $40
Increase in long-term debt $46

Total sources $563
Uses of cash

Working capital
Increase in accounts receivable $233
Increase in inventory $2
Decrease in accounts payable $39

Long-term financing
Fixed assets acquisitions $130
(increase in net fixed assets = $65 + Depreciation = $65)

Dividends paid $103
Total uses $507

• Net addition to cash = $563 − $507 = $56 million

• Ending cash = Beginning cash + net addition to cash

= $104 + $56 = $160 million

• Free cash flow
FCF = NOPAT − increase in NFA − increase in NWC

= EBIT(1 − T) − increase in NFA − increase in NWC

= $694[1 − 0.34] − $65 − $330 = $63 million

Notes:

• FCF is NOT the addition to the firm’s cash from the start to the end of the year.
• FCF considers profit above the interest expense line, whereas net addition to

cash is after payment of interest and dividends. Thus, the amount of debt on the
balance sheet has NO impact on FCF.
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• In computing net addition to cash via a sources and uses of funds analysis, we do
NOT consider changes in cash while computing increase in NWC, because that
would be double counting.

• However, we do consider increase in cash as an increase in NWC while
computing FCF because, if more cash is needed to operate the business
(i.e., we are not just accumulating excess liquidity), then this is a drain
on FCF.

• Note that the debt interest tax shield (cash saved on taxes due to tax
deductibility of debt interest) is not part of FCF (it is BELOW NOPAT in the
income statement) because this tax shield is reflected in the weighted average
cost of capital (WACC) that we use to discount FCF with.

• WHAT THEN IS THE RELATIONSHIP BETWEEN FCF AND
ADDITION TO CASH?

• Let us look at this pictorially…. (T stands for tax rate)

 in ↑
NFA 
$65 

million 

Operating FCF 
$63 million 

NOPAT 
$458 

million 

+ 

= $173 million
Interest $70 million 

Dividends $103 million 

 in financing from debt and equity ↑
= $86 million 

+ 

SOURCES AND USES VS. FCF 

This is OUTSIDE FCF — it is 
considered part of WACC, 
which is then used to discount
FCF 

 in NWC 
=   in needed cash $65 million 
+   in non-cash NWC $274 million 

↑
↑
↑

Interest tax shield = T × Interest 
(taxes saved due = 0.34 × $70 million 
to debt interest) = $24 million 

Sources 
and 
uses of 
funds 

Note that EBIT
(1–T) + debt interest 
tax shield – interest 
= net income 

FCF 
–  in cash↑

EBIT(1–T)–  in NFA–  in non-cash NWC ↑ ↑

+ Debt interest tax shield 
+  in cash due to new debt and equity financing ↑
– dividends – interest 

= Net addition to firm’s cash balance 



July 14, 2009 11:14 9in x 6in B762 b762-ch02

48 The Value Sphere

• If the firm accumulates excess cash (i.e., say $5 out of the $65 increase in cash is
excess) and not needed for business purposes, then

 in ↑
NFA 
$65 

million 

Operating FCF 
$68 ($63 + $5) million 

NOPAT 
$458 

million 

+ 

 in Financing from debt and equity = $86 million + 

Excess cash $5 million 

 in NWC 
=   in needed cash $65 million 
+   in non-cash NWC  

↑

↑
↑
↑

    $274 million 

Interest tax shield = $24 million 

• If you are building up excess liquidity for strategic reasons, then this increase in
cash related to excess liquidity is NOT a drain on FCF.


