CHAPTER 3

Financial Statements Analysis
and Financial Models
The price of a share of common stock in Aeropostale, the trendy clothing retailer, closed at
about $28 on April 2, 2009. At that price, Aeropostale had a price–earnings (PE) ratio of 12.7.
That is, investors were willing to pay $12.7 for every dollar in income earned by Aeropostale.
At the same time, investors were willing to pay $6.0, $18.2, and $27.2 for each dollar earned
by Chevron and Coca-Cola, respect i vely. At the other extreme was the lumber company,
Weyerhauser, wh i ch had negat i ve earn i ngs for the prev i ous year, yet the stock was
pr iced at about $30 per share. Because i t had negati ve earni ngs, the PE rat i o would
have been negative, so it was not reported. At the same time, the typical stock in the S&P
500 Index of large company stocks was trading at a PE of about 12.4, or about 12.4 times
earnings, as they say on Wall Street.
Price-to-earnings comparisons are examples of the use of financial ratios. As we will see
in this chapter, there are a wide variety of financial ratios, all designed to summarize specific aspects of a firm’s financial position. In addition to discussing how to analyze financial
statements and compute financial ratios, we will have quite a bit to say about who uses this
information and why.

3.1 Financial Statements Analysis
In Chapter 2, we discussed some of the essential concepts of financial statements
and cash flows. This chapter continues where our earlier discussion left off. Our goal
here is to expand your understanding of the uses (and abuses) of financial statement
information.
A good working knowledge of financial statements is desirable simply because such
statements, and numbers derived from those statements, are the primary means of
communicating financial information both within the firm and outside the firm. In
short, much of the language of business finance is rooted in the ideas we discuss in this
chapter.
Clearly, one important goal of the accountant is to report financial information to
the user in a form useful for decision making. Ironically, the information frequently
does not come to the user in such a form. In other words, financial statements don’t
come with a user’s guide. This chapter is a first step in filling this gap.

Standardizing Statements
One obvious thing we might want to do with a company’s financial statements is to
compare them to those of other, similar companies. We would immediately have a
problem, however. It’s almost impossible to directly compare the financial statements
for two companies because of differences in size.
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在开始比较前，我们
所要尝试的一件事就是在
某种程度上标准化财务报
表。一种普遍采用且可行
的做法就是用百分比来替
代绝对值，按照该方法所
得出的财务报表就称为共
同比报表。
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For example, Ford and GM are obviously serious rivals in the auto market, but GM
is larger, so it is difficult to compare them directly. For that matter, it’s difficult even
to compare financial statements from different points in time for the same company if
the company’s size has changed. The size problem is compounded if we try to compare
GM and, say, Toyota. If Toyota’s financial statements are denominated in yen, then we
have size and currency differences.
To start making comparisons, one obvious thing we might try to do is to somehow
standardize the financial statements. One common and useful way of doing this is to
work with percentages instead of total dollars. The resulting financial statements are
called common-size statements. We consider these next.

Common-Size Balance Sheets
For easy reference, Prufrock Corporation’s 2009 and 2010 balance sheets are provided
in Table 3.1. Using these, we construct common-size balance sheets by expressing each
item as a percentage of total assets. Prufrock’s 2009 and 2010 common-size balance
sheets are shown in Table 3.2.
Notice that some of the totals don’t check exactly because of rounding errors. Also
notice that the total change has to be zero because the beginning and ending numbers
must add up to 100 percent.
In this form, financial statements are relatively easy to read and compare. For example, just looking at the two balance sheets for Prufrock, we see that current assets were
19.7 percent of total assets in 2010, up from 19.1 percent in 2009. Current liabilities
PRUFROCK CORPORATION
Balance Sheets as of December 31, 2009 and 2010
($ in millions)
Assets
Current assets
Cash
Accounts receivable
Inventory
Total
Fixed assets
Net plant and equipment
Total assets
Liabilities and Owners’ Equity
Current liabilities
Accounts payable
Notes payable
Total
Long-term debt
Owners’ equity
Common stock and paid-in surplus
Retained earnings
Total
Total liabilities and owners’ equity
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2009

2010

$

84
165
393
$ 642

$

$2,731
$3,373

$2,880
$3,588

$ 312
231
$ 543
$ 531

$ 344
196
$ 540
$ 457

$ 500
1,799
$2,299
$3,373

$ 550
2,041
$2,591
$3,588

98
188
422
$ 708
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PRUFROCK CORPORATION
Common-Size Balance Sheets
December 31, 2009 and 2010
Assets
Current assets
Cash
Accounts receivable
Inventory
Total
Fixed assets
Net plant and equipment
Total assets
Liabilities and Owners’ Equity
Current liabilities
Accounts payable
Notes payable
Total
Long-term debt
Owners’ equity
Common stock and paid-in surplus
Retained earnings
Total
Total liabilities and owners’ equity

2009

2010

2.5%
4.9
11.7
19.1

2.7%
5.2
11.8
19.7

80.9
100.0%

80.3
100.0%

− .6
.0%

9.2%
6.8
16.0
15.7

9.6%
5.5
15.1
12.7

+ .4%
−1.3
− .9
−3.0

14.8
53.3
68.1
100.0%

15.3
56.9
72.2
100.0%

+ .5
+3.6
+4.1
.0%

Change
+
+
+
+

.2%
.3
.1
.6

declined from 16.0 percent to 15.1 percent of total liabilities and equity over that same
time. Similarly, total equity rose from 68.1 percent of total liabilities and equity to
72.2 percent.
Overall, Prufrock’s liquidity, as measured by current assets compared to current
liabilities, increased over the year. Simultaneously, Prufrock’s indebtedness diminished
as a percentage of total assets. We might be tempted to conclude that the balance sheet
has grown “stronger.”

Common-Size Income Statements
Table 3.3 describes some commonly used measures of earnings. A useful way of standardizing the income statement shown in Table 3.4 is to express each item as a percentage of total sales, as illustrated for Prufrock in Table 3.5.
This income statement tells us what happens to each dollar in sales. For Prufrock,
interest expense eats up $.061 out of every sales dollar, and taxes take another $.081.
When all is said and done, $.157 of each dollar flows through to the bottom line (net
income), and that amount is split into $.105 retained in the business and $.052 paid
out in dividends.
These percentages are useful in comparisons. For example, a relevant figure is the
cost percentage. For Prufrock, $.582 of each $1.00 in sales goes to pay for goods sold.
It would be interesting to compute the same percentage for Prufrock’s main competitors to see how Prufrock stacks up in terms of cost control.
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Investors and analysts look closely at the income statement for clues on how well a company
has performed during a particular year. Here are some commonly used measures of earnings
(numbers in millions).
Net Income
The so-called bottom line, defined as total revenue minus total expenses.
Net income for Prufrock in the latest period is $363 million. Net income
reflects differences in a firm’s capital structure and taxes as well as operating
income. Interest expense and taxes are subtracted from operating income
in computing net income. Shareholders look closely at net income because
dividend payout and retained earnings are closely linked to net income.
EPS
Net income divided by the number of shares outstanding. It expresses net
income on a per share basis. For Prufrock, the EPS = (Net income)/(Shares
outstanding) = $363/33 = $11.
EBIT
Earnings before interest expense and taxes. EBIT is usually called “income
from operations” on the income statement and is income before unusual
items, discontinued operating or extraordinary items. To calculate EBIT,
operating expenses are subtracted from total operations revenues. Analysts
like EBIT because it abstracts from differences in earnings from a firm’s capital
structure (interest expense) and taxes. For Prufrock, EBIT is $691 million.
EBITDA
Earnings before interest expense, taxes, depreciation, and amortization.
EBITDA = EBIT + depreciation and amortization. Here amortization
refers to a noncash expense similar to depreciation except it applies to an
intangible asset (such as a patent), rather than a tangible asset (such as a
machine). The word amortization here does not refer to the payment of
debt. There is no amortization in Prufrock’s income statement. For Prufrock,
EBITDA = $691 + $276 = $967 million. Analysts like to use EBITDA
because it adds back two noncash items (depreciation and amortization) to
EBIT and thus is a better measure of before-tax operating cash flow.
Sometimes these measures of earnings are preceded by the letters LTM, meaning the last twelve
months. For example, LTM EPS is the last twelve months of EPS and LTM EBITDA is the last
twelve months of EBITDA. At other times, the letters TTM are used, meaning trailing twelve
months. Needless to say, LTM is the same as TTM.

PRUFROCK CORPORATION
2010 Income Statement
($ in millions)
Sales
Cost of goods sold
Depreciation
Earnings before interest and taxes
Interest paid
Taxable income
Taxes (34%)
Net income
Dividends
Addition to retained earnings
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$2,311
1,344
276
$ 691
141
$ 550
187
$ 363
$ 121
242

8/27/09 8:32:14 AM

48

Part I

Table 3.5

Overview

PRUFROCK CORPORATION
Common-Size Income Statement 2010
Sales
Cost of goods sold
Depreciation
Earnings before interest and taxes
Interest paid
Taxable income
Taxes (34%)
Net income
Dividends
Addition to retained earnings

100.0%
58.2
11.9
29.9
6.1
23.8
8.1
15.7%
5.2%
10.5

3.2 Ratio Analysis
Another way of avoiding the problems involved in comparing companies of different
sizes is to calculate and compare financial ratios. Such ratios are ways of comparing
and investigating the relationships between different pieces of financial information.
We cover some of the more common ratios next (there are many others we don’t discuss here).
One problem with ratios is that different people and different sources frequently
don’t compute them in exactly the same way, and this leads to much confusion. The
specific definitions we use here may or may not be the same as ones you have seen or
will see elsewhere. If you are using ratios as tools for analysis, you should be careful
to document how you calculate each one; and, if you are comparing your numbers to
those of another source, be sure you know how their numbers are computed.
We will defer much of our discussion of how ratios are used and some problems
that come up with using them until later in the chapter. For now, for each ratio we
discuss, several questions come to mind:
1.
2.
3.
4.
5.

How is it computed?
What is it intended to measure, and why might we be interested?
What is the unit of measurement?
What might a high or low value be telling us? How might such values be misleading?
How could this measure be improved?
Financial ratios are traditionally grouped into the following categories:

1. 反映短期偿债能
力的比率，即流动性比率。
2. 反映长期偿债能
力的比率，即财务杠杆比率。
3. 反映资产管理情
况的比率，即周转率。
4. 反映盈利能力的
比率。
5. 反映市场价值的
比率。
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1.
2.
3.
4.
5.

Short-term solvency, or liquidity, ratios.
Long-term solvency, or financial leverage, ratios.
Asset management, or turnover, ratios.
Profitability ratios.
Market value ratios.

We will consider each of these in turn. In calculating these numbers for Prufrock, we
will use the ending balance sheet (2010) figures unless we explicitly say otherwise.
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Short-Term Solvency or Liquidity Measures
顾名思义，短期偿债
能力比率是一组旨在提供
企业流动性信息的财务比
率，有时也被称为流动性
指标。

As the name suggests, short-term solvency ratios as a group are intended to provide
information about a firm’s liquidity, and these ratios are sometimes called liquidity
measures. The primary concern is the firm’s ability to pay its bills over the short run
without undue stress. Consequently, these ratios focus on current assets and current
liabilities.
For obvious reasons, liquidity ratios are particularly interesting to short-term creditors. Because financial managers are constantly working with banks and other shortterm lenders, an understanding of these ratios is essential.
One advantage of looking at current assets and liabilities is that their book values
and market values are likely to be similar. Often (though not always), these assets and
liabilities just don’t live long enough for the two to get seriously out of step. On the
other hand, like any type of near-cash, current assets and liabilities can and do change
fairly rapidly, so today’s amounts may not be a reliable guide to the future.
Current Ratio One of the best-known and most widely used ratios is the current
ratio. As you might guess, the current ratio is defined as:

流动资产
流动比率＝
流动负债

Current assets
Current ratio = _______________
Current liabilities

(3.1)

For Prufrock, the 2010 current ratio is:
$708
Current ratio = _____ = 1.31 times
$540

对债权人，尤其是诸
如供货商之类的短期债权
人来说，流动比率越高越
好；对公司而言，高的流
动比率意味着流动性不
错，也可能意味着现金和
其他短期资产的运用效率
低下。

Because current assets and liabilities are, in principle, converted to cash over the
following 12 months, the current ratio is a measure of short-term liquidity. The unit
of measurement is either dollars or times. So, we could say Prufrock has $1.31 in current assets for every $1 in current liabilities, or we could say Prufrock has its current
liabilities covered 1.31 times over.
To a creditor, particularly a short-term creditor such as a supplier, the higher the
current ratio, the better. To the firm, a high current ratio indicates liquidity, but it
also may indicate an inefficient use of cash and other short-term assets. Absent some
extraordinary circumstances, we would expect to see a current ratio of at least 1; a
current ratio of less than 1 would mean that net working capital (current assets less
current liabilities) is negative. This would be unusual in a healthy firm, at least for most
types of businesses.
The current ratio, like any ratio, is affected by various types of transactions. For
example, suppose the firm borrows over the long term to raise money. The short-run
effect would be an increase in cash from the issue proceeds and an increase in longterm debt. Current liabilities would not be affected, so the current ratio would rise.

EXAMPLE 3.1
Current Events Suppose a firm were to pay off some of its suppliers and short-term creditors.
What would happen to the current ratio? Suppose a firm buys some inventory. What happens in
this case? What happens if a firm sells some merchandise?
The first case is a trick question. What happens is that the current ratio moves away from 1. If
it is greater than 1 (the usual case), it will get bigger, but if it is less than 1, it will get smaller. To see
this, suppose the firm has $4 in current assets and $2 in current liabilities for a current ratio of 2.
If we use $1 in cash to reduce current liabilities, the new current ratio is ($4 − 1)/($2 − 1) = 3.
(continued)
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If we reverse the original situation to $2 in current assets and $4 in current liabilities, the change will
cause the current ratio to fall to 1/3 from 1/2.
The second case is not quite as tricky. Nothing happens to the current ratio because cash goes
down while inventory goes up—total current assets are unaffected.
In the third case, the current ratio would usually rise because inventory is normally shown at
cost and the sale would normally be at something greater than cost (the difference is the markup).
The increase in either cash or receivables is therefore greater than the decrease in inventory. This
increases current assets, and the current ratio rises.

Finally, note that an apparently low current ratio may not be a bad sign for a company with a large reserve of untapped borrowing power.
Quick (or Acid-Test) Ratio Inventory is often the least liquid current asset. It’s
also the one for which the book values are least reliable as measures of market value
because the quality of the inventory isn’t considered. Some of the inventory may later
turn out to be damaged, obsolete, or lost.
More to the point, relatively large inventories are often a sign of short-term trouble.
The firm may have overestimated sales and overbought or overproduced as a result.
In this case, the firm may have a substantial portion of its liquidity tied up in slowmoving inventory.
To further evaluate liquidity, the quick, or acid-test, ratio is computed just like the
current ratio, except inventory is omitted:
速动比率＝

流动资产-存货
流动负债

Current assets – Inventory
Quick ratio = _______________________
Current liabilities

(3.2)

Notice that using cash to buy inventory does not affect the current ratio, but it reduces
the quick ratio. Again, the idea is that inventory is relatively illiquid compared to
cash.
For Prufrock, this ratio in 2010 was:
$708 − 422
Quick ratio = __________ = .53 times
$540
The quick ratio here tells a somewhat different story than the current ratio because
inventory accounts for more than half of Prufrock’s current assets. To exaggerate the
point, if this inventory consisted of, say, unsold nuclear power plants, then this would
be a cause for concern.
To give an example of current versus quick ratios, based on recent financial statements, Wal-Mart and Manpower, Inc., had current ratios of .89 and 1.45, respectively.
However, Manpower carries no inventory to speak of, whereas Wal-Mart’s current
assets are virtually all inventory. As a result, Wal-Mart’s quick ratio was only .13, and
Manpower’s was 1.37, almost the same as its current ratio.
Cash Ratio A very short-term creditor might be interested in the cash ratio:
现金
现金比率＝
流动负债

Cash
Cash ratio = _______________
Current liabilities

(3.3)

You can verify that this works out to be .18 times for Prufrock.
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Long-Term Solvency Measures
Long-term solvency ratios are intended to address the firm’s long-run ability to meet
its obligations or, more generally, its financial leverage. These ratios are sometimes
called financial leverage ratios or just leverage ratios. We consider three commonly used
measures and some variations.
Total Debt Ratio The total debt ratio takes into account all debts of all maturities to
all creditors. It can be defined in several ways, the easiest of which is this:
负债比率＝

总资产-总权益
总资产

Total assets – Total equity
Total debt ratio = _______________________
Total assets
$3,588 − 2,591
_____________
=
= .28 times
$3,588

(3.4)

In this case, an analyst might say that Prufrock uses 28 percent debt.1 Whether this is
high or low or whether it even makes any difference depends on whether capital structure matters, a subject we discuss in a later chapter.
Prufrock has $.28 in debt for every $1 in assets. Therefore, there is $.72 in equity
(=$1 – .28) for every $.28 in debt. With this in mind, we can define two useful variations on the total debt ratio, the debt–equity ratio and the equity multiplier :
总负债
负债权益比＝
总权益
总资产
权益乘数＝
总权益

Debt–equity ratio = Total debt/Total equity
= $.28/$.72 = .39 times

(3.5)

Equity multiplier = Total assets/Total equity
= $1/$.72 = 1.39 times

(3.6)

The fact that the equity multiplier is 1 plus the debt–equity ratio is not a coincidence:
Equity multiplier = Total assets/Total equity = $1/$.72 = 1.39 times
= (Total equity + Total debt)/Total equity
= 1 + Debt–equity ratio = 1.39 times
The thing to notice here is that given any one of these three ratios, you can immediately calculate the other two, so they all say exactly the same thing.
Times Interest Earned Another common measure of long-term solvency is the
times interest earned (TIE) ratio. Once again, there are several possible (and common)
definitions, but we’ll stick with the most traditional:
EBIT
利息倍数＝
利息

EBIT
Times interest earned ratio = _______
Interest
$691
= _____ = 4.9 times
$141

(3.7)

As the name suggests, this ratio measures how well a company has its interest obligations covered, and it is often called the interest coverage ratio. For Prufrock, the interest bill is covered 4.9 times over.
Cash Coverage A problem with the TIE ratio is that it is based on EBIT, which is
not really a measure of cash available to pay interest. The reason is that depreciation

1
Total equity here includes preferred stock, if there is any. An equivalent numerator in this ratio would be
(Current liabilities + Long-term debt).
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and amortization, noncash expenses, have been deducted out. Because interest is most
definitely a cash outflow (to creditors), one way to define the cash coverage ratio is:
现金对利息 EBIT+折旧和摊销
＝
的保障倍数
利息

EBIT + (Depreciation and amortization)
Cash coverage ratio = ____________________________________
Interest
=

$691 + 276
__________
$141

=

$967
_____
$141

(3.8)

= 6.9 times

The numerator here, EBIT plus depreciation and amortization, is often abbreviated
EBITDA (earnings before interest, taxes, depreciation, and amortization). It is a basic
measure of the firm’s ability to generate cash from operations, and it is frequently used
as a measure of cash flow available to meet financial obligations.
More recently another long-term solvency measure is increasingly seen in financial
statement analysis and in debt covenants. It uses EBITDA and interest bearing debt.
Specifically, for Prufrock:
Interest bearing debt
__________________
EBITDA

$196 million + 457 million
= _______________________ = .68 times
$967 million

Here we include notes payable (most likely notes payable is bank debt) and long-term
debt in the numerator and EBITDA in the denominator. Values below 1 on this ratio
are considered very strong and values below 5 are considered weak. However a careful
comparison with other comparable firms is necessary to properly interpret the ratio.

Asset Management or Turnover Measures
We next turn our attention to the efficiency with which Prufrock uses its assets.
The measures in this section are sometimes called asset management or utilization
ratios. The specific ratios we discuss can all be interpreted as measures of turnover.
What they are intended to describe is how efficiently, or intensively, a firm uses its
assets to generate sales. We first look at two important current assets: inventory and
receivables.
Inventory Turnover and Days’ Sales in Inventory During the year, Prufrock had
a cost of goods sold of $1,344. Inventory at the end of the year was $422. With these
numbers, inventory turnover can be calculated as:
产品销售成本
存货周转率＝
存货

Cost of goods sold
Inventory turnover = _________________
Inventory
$1,344
= ______ = 3.2 times
$422

(3.9)

In a sense, we sold off, or turned over, the entire inventory 3.2 times during the year.
As long as we are not running out of stock and thereby forgoing sales, the higher this
ratio is, the more efficiently we are managing inventory.
If we know that we turned our inventory over 3.2 times during the year, we can
immediately figure out how long it took us to turn it over on average. The result is the
average days’ sales in inventory:
存货周转天数＝

365 天
存货周转率

365 days
Days’ sales in inventory = _________________
Inventory turnover
365
= ____ = 114 days
3.2
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This tells us that, roughly speaking, inventory sits 114 days on average before it is sold.
Alternatively, assuming we used the most recent inventory and cost figures, it will take
about 114 days to work off our current inventory.
For example, in September 2007, sales of General Motors (GM) pickup trucks
could have used a pickup. At that time, the company had a 120-day supply of the
GMC Sierra and a 114-day supply of the Chevrolet Silverado. These numbers mean
that at the then-current rate of sales, it would take GM 120 days to deplete the available supply of Sierras whereas a 60-day supply is considered normal in the industry.
Of course, the days in inventory are lower for better-selling models, and, fortunately
for GM, its crossover vehicles were a hit. The company had only a 22-day supply of
Buick Enclaves and a 32-day supply of GMC Acadias.
Receivables Turnover and Days’ Sales in Receivables Our inventory measures
give some indication of how fast we can sell products. We now look at how fast we
collect on those sales. The receivables turnover is defined in the same way as inventory
turnover:
销售额
应收账款
＝
周转率 应收账款

Sales
Receivables turnover = _________________
Accounts receivable
$2,311
= ______ = 12.3 times
$188

(3.11)

Loosely speaking, we collected our outstanding credit accounts and lent the money
again 12.3 times during the year.2
This ratio makes more sense if we convert it to days, so the days’ sales in receivables is:
365天
应收账款
＝
周转天数 应收账款周转率

365 days
Days’ sales in receivables = __________________
Receivables turnover
365
____
=
= 30 days
12.3

(3.12)

Therefore, on average, we collect on our credit sales in 30 days. For obvious reasons,
this ratio is frequently called the average collection period (ACP). Also note that if we
are using the most recent figures, we can also say that we have 30 days’ worth of sales
currently uncollected.

EXAMPLE 3.2
Payables Turnover Here is a variation on the receivables collection period. How long, on average, does it take for Prufrock Corporation to pay its bills? To answer, we need to calculate the
accounts payable turnover rate using cost of goods sold. We will assume that Prufrock purchases
everything on credit.
The cost of goods sold is $1,344, and accounts payable are $344. The turnover is therefore
$1,344/$344 = 3.9 times. So, payables turned over about every 365/3.9 = 94 days. On average, then,
Prufrock takes 94 days to pay. As a potential creditor, we might take note of this fact.

2
Here we have implicitly assumed that all sales are credit sales. If they were not, we would simply use total
credit sales in these calculations, not total sales.
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Total Asset Turnover Moving away from specific accounts like inventory or receivables, we can consider an important “big picture” ratio, the total asset turnover ratio.
As the name suggests, total asset turnover is:
Sales
Total asset turnover = __________
Total assets
$2,311
= ______ = .64 times
$3,588

销售额
总资产周转率＝
总资产

(3.13)

In other words, for every dollar in assets, we generated $.64 in sales.

EXAMPLE 3.3
More Turnover Suppose you find that a particular company generates $.40 in annual sales for
every dollar in total assets. How often does this company turn over its total assets?
The total asset turnover here is .40 times per year. It takes 1/.40 = 2.5 years to turn assets over
completely.

Profitability Measures
The three types of measures we discuss in this section are probably the best-known
and most widely used of all financial ratios. In one form or another, they are intended
to measure how efficiently the firm uses its assets and how efficiently the firm manages
its operations.
Profit Margin
净利润
销售利润率＝
销售额

Companies pay a great deal of attention to their profit margin:
Net income
Profit margin = __________
Sales
$363
= ______ = 15.7%
$2,311

(3.14)

This tells us that Prufrock, in an accounting sense, generates a little less than 16 cents
in net income for every dollar in sales.
EBITDA Margin Another commonly used measure of profitability is the EBITDA
margin. As mentioned, EBITDA is a measure of before-tax operating cash flow. It adds
back noncash expenses and does not include taxes or interest expense. As a consequence,
EBITDA margin looks more directly at operating cash flows than does net income and
does not include the effect of capital structure or taxes. For Prufrock, EBITDA margin is:
EBITDA
________
Sales

$967 million
= _____________ = 41.8%
$2,311 million

All other things being equal, a relatively high margin is obviously desirable. This situation corresponds to low expense ratios relative to sales. However, we hasten to add
that other things are often not equal.
For example, lowering our sales price will usually increase unit volume but will normally cause margins to shrink. Total profit (or, more importantly, operating cash flow)
may go up or down, so the fact that margins are smaller isn’t necessarily bad. After all,
isn’t it possible that, as the saying goes, “Our prices are so low that we lose money on
everything we sell, but we make it up in volume”?3
3

No, it’s not.
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Margins are very different for different industries. Grocery stores have a notoriously low profit margin, generally around 2 percent. In contrast, the profit margin
for the pharmaceutical industry is about 18 percent. So, for example, it is not surprising that recent profit margins for Albertson’s and Pfizer were about 1.2 percent and
15.6 percent, respectively.
Return on Assets Return on assets (ROA) is a measure of profit per dollar of assets.
It can be defined several ways,4 but the most common is:
净利润
资产收益率＝
总资产

Net income
Return on assets = ___________
Total assets
$363
= ______ = 10.12%
$3,588

(3.15)

Return on Equity Return on equity (ROE) is a measure of how the stockholders fared
during the year. Because benefiting shareholders is our goal, ROE is, in an accounting
sense, the true bottom-line measure of performance. ROE is usually measured as:
净利润
权益收益率＝
总权益

Net income
Return on equity = ___________
Total equity
$363
= ______ = 14%
$2,591

(3.16)

Therefore, for every dollar in equity, Prufrock generated 14 cents in profit; but, again,
this is correct only in accounting terms.
Because ROA and ROE are such commonly cited numbers, we stress that it is
important to remember they are accounting rates of return. For this reason, these
measures should properly be called return on book assets and return on book equity. In
addition, ROE is sometimes called return on net worth. Whatever it’s called, it would
be inappropriate to compare the result to, for example, an interest rate observed in the
financial markets.
The fact that ROE exceeds ROA reflects Prufrock’s use of financial leverage. We
will examine the relationship between these two measures in the next section.

Market Value Measures
Our final group of measures is based, in part, on information not necessarily contained in financial statements—the market price per share of the stock. Obviously,
these measures can be calculated directly only for publicly traded companies.
We assume that Prufrock has 33 million shares outstanding and the stock sold
for $88 per share at the end of the year. If we recall that Prufrock’s net income was
$363 million, then we can calculate that its earnings per share were:
EPS（每股收益）＝

净利润
发行在外的股票数

$363
Net income
EPS = _________________ = _____ = $11
33
Shares outstanding

(3.17)

4
For example, we might want a return on assets measure that is neutral with respect to capital structure
(interest expense) and taxes. Such a measure for Prufrock would be:

EBIT
__________
Total assets

$691
= ______ = 19.3%
$3,588

This measure has a very natural interpretation. If 19.3 percent exceeds Prufrock’s borrowing rate, Prufrock
will earn more money on its investments than it will pay out to its creditors. The surplus will be available
to Prufrock’s shareholders after adjusting for taxes.
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Price–Earnings Ratio The first of our market value measures, the price–earnings or
PE ratio (or multiple), is defined as:
每股价格
市盈率＝
每股收益

Price per share
PE ratio = ________________
Earnings per share
$88
= ____ = 8 times
$11

(3.18)

In the vernacular, we would say that Prufrock shares sell for eight times earnings, or we
might say that Prufrock shares have, or “carry,” a PE multiple of 8.
Because the PE ratio measures how much investors are willing to pay per dollar
of current earnings, higher PEs are often taken to mean that the firm has significant
prospects for future growth. Of course, if a firm had no or almost no earnings, its
PE would probably be quite large; so, as always, care is needed in interpreting this
ratio.
Market-to-Book Ratio A second commonly quoted measure is the market-to-book
ratio:
市值面值比＝

每股市场价值
每股账面价值

Market value per share
Market-to-book ratio = ____________________
Book value per share
$88
$88
_________
=
= _____ = 1.12 times
$2,591/33 $78.5

(3.19)

Notice that book value per share is total equity (not just common stock) divided by
the number of shares outstanding.
Book value per share is an accounting number that reflects historical costs. In a
loose sense, the market-to-book ratio therefore compares the market value of the
firm’s investments to their cost. A value less than 1 could mean that the firm has not
been successful overall in creating value for its stockholders.
Market Capitalization The market capitalization of a public firm is equal to the
firm’s stock market price per share multiplied by the number of shares outstanding.
For Prufrock, this is:
Price per share × Shares outstanding = $88 × 33 million = $2,904 million
This is a useful number for potential buyers of Prufrock. A prospective buyer of all of
the outstanding shares of Prufrock (in a merger or acquisition) would need to come
up with at least $2,904 million plus a premium.
Enterprise Value Enterprise value is a measure of firm value that is very closely
related to market capitalization. Instead of focusing on only the market value of outstanding shares of stock, it measures the market value of outstanding shares of stock
plus the market value of outstanding interest bearing debt less cash on hand. We know
the market capitalization of Prufrock but we do not know the market value of its
outstanding interest bearing debt. In this situation, the common practice is to use the
book value of outstanding interest bearing debt less cash on hand as an approximation. For Prufrock, enterprise value is (in millions):
EV = Market capitalization + Market value of interest bearing debt − cash
= $2,904 + ($196 + 457) − $98 = $3,459 million
(3.20)
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The purpose of the EV measure is to better estimate how much it would take to buy
all of the outstanding stock of a firm and also to pay off the debt. The adjustment for
cash is to recognize that if we were a buyer the cash could be used immediately to buy
back debt or pay a dividend.
Enterprise Value Multiples Financial analysts use valuation multiples based upon a
firm’s enterprise value when the goal is to estimate the value of the firm’s total business
rather than just focusing on the value of its equity. To form an appropriate multiple,
enterprise value is divided by EBITDA. For Prufrock, the enterprise value multiple is:
EV
________
EBITDA

$3,459 million
= _____________ = 3.6 times
$967 million

The multiple is especially useful because it allows comparison of one firm with another
when there are differences in capital structure (interest expense), taxes, or capital
spending. The multiple is not directly affected by these differences.
Similar to PE ratios, we would expect a firm with high growth opportunities to have
high EV multiples.
This completes our definition of some common ratios. We could tell you about
more of them, but these are enough for now. We’ll leave it here and go on to discuss
some ways of using these ratios instead of just how to calculate them. Table 3.6 summarizes some of the ratios we’ve discussed.

Table 3.6

Common Financial Ratios

I. Short-Term Solvency, or Liquidity, Ratios
Current assets
Current ratio = _______________
Current liabilities

365 days
Days’ sales in receivables = __________________
Receivables turnover

Current assets − Inventory
Quick ratio = _______________________
Current liabilities

Sales
Total asset turnover = __________
Total assets

Cash
Cash ratio = _______________
Current liabilities

Total assets
Capital intensity = __________
Sales

II. Long-Term Solvency, or Financial Leverage, Ratios

IV. Profitability Ratios

Total assets − Total equity
Total debt ratio = ______________________
Total assets

Net income
Profit margin = __________
Sales

Debt–equity ratio = Total debt/Total equity

Net income
Return on assets (ROA) = __________
Total assets

Equity multiplier = Total assets/Total equity
EBIT
Times interest earned ratio = _______
Interest
EBITDA
Cash coverage ratio = _______
Interest

Net income
Return on equity (ROE) = __________
Total equity
Sales
Assets
Net income ______
× Assets × ______
ROE = __________
Equity
Sales
V. Market Value Ratios

III. Asset Utilization, or Turnover, Ratios
Inventory turnover =

Cost of goods sold
________________
Inventory

365 days
Days’ sales in inventory = ________________
Inventory turnover
Sales
_________________

Receivables turnover = Accounts receivable
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EXAMPLE 3.4
Consider the following 2008 data for Lowe’s Companies and Home Depot (billions except for price
per share):

Lowe’s Companies, Inc.

The Home Depot, Inc.

$48.3
$ 4.8
$ 2.8
$ .5
$ 1.5
$ 6.7
$30.9
$24
1.5
$16.1

$77.3
$ 7.3
$ 4.4
$ .5
$ 1.9
$13.4
$44.3
$27
1.7
$17.7

Sales
EBIT
Net income
Cash
Depreciation
Interest bearing debt
Total assets
Price per share
Shares outstanding
Shareholder equity

1. Determine the profit margin, ROE, market capitalization, enterprise value, PE multiple, and EV
multiple for both Lowe’s and Home Depot.

Lowe’s Companies, Inc.

The Home Depot, Inc.

Equity multiplier

30.9/16.1

=

1.9

44.3/17.7

=

2.5

Asset turnover

48.3/30.9

=

1.6

77.3/44.3

=

1.7

Profit margin

2.8/48.3

=

5.8%

4.4/77.3

=

5.7%

ROE

2.8/16.1

=

17.4%

4.4/17.7

=

24.9%

1.5 × 24

=

$36 billion

1.7 × 27

=

$45.9 billion

Market capitalization
Enterprise value
PE multiple
EBITDA
EV multiple

(1.5 × 24) + 6.7 − .5 = $42.2 billion (1.7 × 27) + 13.4 − .5 = $58.8 billion
24/1.87

=

12.8

27/2.6

=

4.8 + 1.5

=

$6.3

7.3 + 1.9

=

$9.2

42.2/6.3

=

6.7

58.8/9.2

=

6.4

10.4

2. How would you describe these two companies from a financial point of view? These are
similarly situated companies. In 2008, Home Depot had a higher ROE (partially because of
using more debt and higher turnover), but Lowe’s had slightly higher PE and EV multiples.
Both companies’ multiples were somewhat below the general market, raising questions about
future growth prospects.

ros82337_ch03_044-086.indd 58

8/27/09 8:32:17 AM

Chapter 3

Financial Statements Analysis and Financial Models

59

3.3 The Du Pont Identity
As we mentioned in discussing ROA and ROE, the difference between these two profitability measures reflects the use of debt financing or financial leverage. We illustrate
the relationship between these measures in this section by investigating a famous way
of decomposing ROE into its component parts.

A Closer Look at ROE
To begin, let’s recall the definition of ROE:
Net income
Return on equity = ___________
Total equity
If we were so inclined, we could multiply this ratio by Assets/Assets without changing
anything:
Net income Assets
Net income
Return on equity = ___________ = ___________ × ______
Total equity Total equity Assets
Net income
Assets
= __________ × ___________
Assets
Total equity
Notice that we have expressed the ROE as the product of two other ratios—ROA and
the equity multiplier:
ROE = ROA × Equity multiplier = ROA × (1 + Debt–equity ratio)
Looking back at Prufrock, for example, we see that the debt–equity ratio was .39 and
ROA was 10.12 percent. Our work here implies that Prufrock’s ROE, as we previously
calculated, is:
ROE = 10.12% × 1.39 = 14%
The difference between ROE and ROA can be substantial, particularly for certain
businesses. For example, based on recent financial statements, U.S. Bancorp has
an ROA of only 1.11 percent, which is actually fairly typical for a bank. However,
banks tend to borrow a lot of money, and, as a result, have relatively large equity
multipliers. For U.S. Bancorp, ROE is about 11.2 percent, implying an equity multiplier of 10.1.
We can further decompose ROE by multiplying the top and bottom by total sales:
Sales Net income
Assets
ROE = _____ × __________ × ___________
Sales
Assets
Total equity
If we rearrange things a bit, ROE is:
Sales
Net income
Assets
ROE = __________ × ______ × ___________
Sales
Assets Total equity

(3.21)

Return on assets
= Profit margin × Total asset turnover × Equity multiplier
What we have now done is to partition ROA into its two component parts, profit margin and total asset turnover. The last expression of the preceding equation is called the
Du Pont identity after the Du Pont Corporation, which popularized its use.
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We can check this relationship for Prufrock by noting that the profit margin was
15.7 percent and the total asset turnover was .64. ROE should thus be:
ROE = Profit margin × Total asset turnover × Equity multiplier
= 15.7%
×
.64
×
1.39
= 14%
This 14 percent ROE is exactly what we had before.
The Du Pont identity tells us that ROE is affected by three things:
1. 经营效率（以销售
利润率度量）
。
2. 资产运用效率（以
总资产周转率度量）。
3. 财务杠杆（以权益
乘数度量）
。

Table 3.7

1. Operating efficiency (as measured by profit margin).
2. Asset use efficiency (as measured by total asset turnover).
3. Financial leverage (as measured by the equity multiplier).
Weakness in either operating or asset use efficiency (or both) will show up in a diminished return on assets, which will translate into a lower ROE.
Considering the Du Pont identity, it appears that the ROE could be leveraged up by
increasing the amount of debt in the firm. However, notice that increasing debt also
increases interest expense, which reduces profit margins, which acts to reduce ROE.
So, ROE could go up or down, depending. More important, the use of debt financing
has a number of other effects, and, as we discuss at some length in later chapters, the
amount of leverage a firm uses is governed by its capital structure policy.
The decomposition of ROE we’ve discussed in this section is a convenient way of systematically approaching financial statement analysis. If ROE is unsatisfactory by some
measure, then the Du Pont identity tells you where to start looking for the reasons.5
Yahoo! are among the most important Internet companies in the world. In spring
2008, Yahoo! was being urged by a group of dissident investors to sell the company
or some portion to Microsoft in Microsoft’s bid to bolster its online services to better
compete with Google.
Yahoo! may be good examples of how Du Pont analysis can be useful in helping to
ask the right questions about a firm’s financial performance. The Du Pont breakdowns
for Yahoo! are summarized in Table 3.7.

The Du Pont Breakdown for Yahoo!

Yahoo!
Twelve Months Ending

ROE

=

Profit Margin

×

Total Asset Turnover

×

Equity Multiplier

12/07
12/06
12/05

6.9%
8.1
10.0

=
=
=

9.5%
11.7
16.4

×
×
×

.570
.558
.485

×
×
×

1.28
1.24
1.26

5
Perhaps this is a time to mention Abraham Briloff, a well-known financial commentator who famously
remarked that “financial statements are like fine perfume; to be sniffed but not swallowed.”
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As can be seen, in 2007, Yahoo! had an ROE of 6.9 percent, down from its ROE
in 2005 of 10.0 percent. In contrast, in 2007, Google had an ROE of 18.6 percent, up
from its ROE in 2005 of 17.7 percent. Given this information, how is it possible that
Google’s ROE could be so much higher than the ROE of Yahoo! during this period of
time, and what accounts for the decline in Yahoo!’s ROE?
On close inspection of the Du Pont breakdown, we see that Yahoo!’s profit margin
declined dramatically during this period of time from 16.4 percent to 9.5 percent.
Meanwhile Google’s profit margin was 25.3 percent in 2007, about the same as the 2
years before. Yet Yahoo! and Google have very comparable asset turnover and financial leverage. What can account for Google’s advantage over Yahoo! in profit margin? Operating efficiencies can come from higher volumes, higher prices, and/or lower
costs. It is clear that the big difference in ROE between the two firms can be attributed
to the difference in profit margins.

Problems with Financial Statement Analysis

财务报表分析中，也
常常会出现其他的问题。
首先，不同的公司采用不
同的会计处理方法（如存货
的核算）
，使会计报表很难
比较；其次，不同的公司
以不同的时间作为财年结
束日期，对于季节性业务
（如圣诞节效应明显的零
售业）
，由于账款金额的年
度内波动，资产负债表比
较难以进行；最后，一些
公司出现非正常或暂时性

We continue our chapter by discussing some additional problems that can arise in
using financial statements. In one way or another, the basic problem with financial
statement analysis is that there is no underlying theory to help us identify which quantities to look at and to guide us in establishing benchmarks.
As we discuss in other chapters, there are many cases in which financial theory and
economic logic provide guidance in making judgments about value and risk. Little
such help exists with financial statements. This is why we can’t say which ratios matter
the most and what a high or low value might be.
One particularly severe problem is that many firms are conglomerates, owning more
or less unrelated lines of business. GE is a well-known example. The consolidated
financial statements for such firms don’t really fit any neat industry category. More
generally, the kind of peer group analysis we have been describing is going to work
best when the firms are strictly in the same line of business, the industry is competitive,
and there is only one way of operating.
Another problem that is becoming increasingly common is that major competitors
and natural peer group members in an industry may be scattered around the globe.
The automobile industry is an obvious example. The problem here is that financial
statements from outside the United States do not necessarily conform to GAAP. The
existence of different standards and procedures makes it difficult to compare financial
statements across national borders.
Even companies that are clearly in the same line of business may not be comparable. For example, electric utilities engaged primarily in power generation are all classified in the same group. This group is often thought to be relatively homogeneous.
However, most utilities operate as regulated monopolies, so they don’t compete
much with each other, at least not historically. Many have stockholders, and many
are organized as cooperatives with no stockholders. There are several different ways
of generating power, ranging from hydroelectric to nuclear, so the operating activities of these utilities can differ quite a bit. Finally, profitability is strongly affected by
the regulatory environment, so utilities in different locations can be similar but show
different profits.
Several other general problems frequently crop up. First, different firms use different accounting procedures—for inventory, for example. This makes it difficult to compare statements. Second, different firms end their fiscal years at different times. For
firms in seasonal businesses (such as a retailer with a large Christmas season), this can
lead to difficulties in comparing balance sheets because of fluctuations in accounts
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事件（如出售资产获得一
次性盈利）
，可能影响到财
务业绩，对我们的公司比
较容易产生误导性信号。

during the year. Finally, for any particular firm, unusual or transient events, such as a
one-time profit from an asset sale, may affect financial performance. Such events can
give misleading signals as we compare firms.

3.4 Financial Models
Financial planning is another important use of financial statements. Most financial
planning models output pro forma financial statements, where pro forma means “as a
matter of form.” In our case, this means that financial statements are the form we use
to summarize the projected future financial status of a company.

A Simple Financial Planning Model
We can begin our discussion of financial planning models with a relatively simple
example. The Computerfield Corporation’s financial statements from the most recent
year are shown below.
Unless otherwise stated, the financial planners at Computerfield assume that all
variables are tied directly to sales and current relationships are optimal. This means
that all items will grow at exactly the same rate as sales. This is obviously oversimplified; we use this assumption only to make a point.
COMPUTERFIELD CORPORATION
Financial Statements
Income Statement
Sales
Costs
Net income

Balance Sheet

$1,000
800
$ 200

Assets

$500

Total

$500

Debt
Equity
Total

$250
250
$500

Suppose sales increase by 20 percent, rising from $1,000 to $1,200. Planners would
then also forecast a 20 percent increase in costs, from $800 to $800 × 1.2 = $960. The
pro forma income statement would thus look like this:
Pro Forma
Income Statement
Sales
Costs
Net income

$1,200
960
$ 240

The assumption that all variables will grow by 20 percent lets us easily construct the
pro forma balance sheet as well:
Pro Forma Balance Sheet
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Notice we have simply increased every item by 20 percent. The numbers in parentheses
are the dollar changes for the different items.
Now we have to reconcile these two pro forma statements. How, for example, can
net income be equal to $240 and equity increase by only $50? The answer is that Computerfield must have paid out the difference of $240 – 50 = $190, possibly as a cash
dividend. In this case dividends are the “plug” variable.
Suppose Computerfield does not pay out the $190. In this case, the addition to
retained earnings is the full $240. Computerfield’s equity will thus grow to $250 (the
starting amount) plus $240 (net income), or $490, and debt must be retired to keep
total assets equal to $600.
With $600 in total assets and $490 in equity, debt will have to be $600 − 490 =
$110. Because we started with $250 in debt, Computerfield will have to retire $250 −
110 = $140 in debt. The resulting pro forma balance sheet would look like this:
Pro Forma Balance Sheet

这个例子阐释了销
售增长与财务政策之间
的相互作用关系。当销售
额增加时，总资产也增
加，因为公司必须投资于
净营运资本和固定资产
以支撑更高的销售水平，
随着资产的增加，资产负
债表右边的负债与权益
也要增加。

Assets

$600 (+100)

Total

$600 (+100)

Debt
Equity
Total

$110 (−140)
490 (+240)
$600 (+100)

In this case, debt is the plug variable used to balance projected total assets and
liabilities.
This example shows the interaction between sales growth and financial policy. As
sales increase, so do total assets. This occurs because the firm must invest in net working capital and fixed assets to support higher sales levels. Because assets are growing,
total liabilities and equity, the right side of the balance sheet, will grow as well.
The thing to notice from our simple example is that the way the liabilities and owners’
equity change depends on the firm’s financing policy and its dividend policy. The growth
in assets requires that the firm decide on how to finance that growth. This is strictly a
managerial decision. Note that in our example the firm needed no outside funds. This
won’t usually be the case, so we explore a more detailed situation in the next section.

The Percentage of Sales Approach

下面介绍一种基于销
售百分比法的财务计划模
型，目的在于提出一个生
成预测财务报表的快速实
用的方法。
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In the previous section, we described a simple planning model in which every item
increased at the same rate as sales. This may be a reasonable assumption for some
elements. For others, such as long-term borrowing, it probably is not: The amount of
long-term borrowing is set by management, and it does not necessarily relate directly
to the level of sales.
In this section, we describe an extended version of our simple model. The basic idea is
to separate the income statement and balance sheet accounts into two groups, those that
vary directly with sales and those that do not. Given a sales forecast, we will then be able
to calculate how much financing the firm will need to support the predicted sales level.
The financial planning model we describe next is based on the percentage of sales
approach. Our goal here is to develop a quick and practical way of generating pro
forma statements. We defer discussion of some “bells and whistles” to a later section.
The Income Statement We start out with the most recent income statement for the
Rosengarten Corporation, as shown in Table 3.8. Notice that we have still simplified
things by including costs, depreciation, and interest in a single cost figure.
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ROSENGARTEN CORPORATION
Income Statement
Sales
Costs
Taxable income
Taxes (34%)
Net income
Dividends
Addition to retained earnings

Table 3.9

$1,000
800
$ 200
68
$ 132
$44
88

ROSENGARTEN CORPORATION
Pro Forma Income Statement
Sales (projected)
Costs (80% of sales)
Taxable income
Taxes (34%)
Net income

$1,250
1,000
$ 250
85
$ 165

Rosengarten has projected a 25 percent increase in sales for the coming year, so
we are anticipating sales of $1,000 × 1.25 = $1,250. To generate a pro forma income
statement, we assume that total costs will continue to run at $800/1,000 = 80 percent
of sales. With this assumption, Rosengarten’s pro forma income statement is as shown
in Table 3.9. The effect here of assuming that costs are a constant percentage of sales
is to assume that the profit margin is constant. To check this, notice that the profit
margin was $132/1,000 = 13.2 percent. In our pro forma statement, the profit margin
is $165/1,250 = 13.2 percent; so it is unchanged.
Next, we need to project the dividend payment. This amount is up to Rosengarten’s
management. We will assume Rosengarten has a policy of paying out a constant
fraction of net income in the form of a cash dividend. For the most recent year, the
dividend payout ratio was:
现金股利
股利支付率＝
净利润

Dividend payout ratio = Cash dividends/Net income
= $44/132 = 33 1/3%

(3.22)

We can also calculate the ratio of the addition to retained earnings to net income:
Addition to retained earnings/Net income = $88/132 = 66 2/3%
This ratio is called the retention ratio or plowback ratio, and it is equal to 1 minus the
dividend payout ratio because everything not paid out is retained. Assuming that the
payout ratio is constant, the projected dividends and addition to retained earnings
will be:
Projected dividends paid to shareholders = $165 × 1/3 = $ 55
Projected addition to retained earnings = $165 × 2/3 = 110
$165
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Table 3.10
ROSENGARTEN CORPORATION
Balance Sheet
Assets

Current assets
Cash
Accounts receivable
Inventory
Total
Fixed assets
Net plant and equipment

Total assets

总资产与销售额之比
称为资本密集率，指的是
产生 1 美元销售额所需要
的资产的金额，这个比率
越高，公司的资本密集度
越高。
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$

Percentage
of Sales

$ 160
440
600
$1,200

16%
44
60
120

$1,800

180

$3,000

300%

Liabilities and Owners’ Equity
Percentage
$
of Sales
Current liabilities
Accounts payable
Notes payable
Total
Long-term debt
Owners’ equity
Common stock and paid-in
surplus
Retained earnings
Total
Total liabilities and owners’ equity

$ 300
100
$ 400
$ 800

30%
n/a
n/a
n/a

$ 800

n/a

1,000
$1,800
$3,000

n/a
n/a
n/a

The Balance Sheet To
T generate
t a pro forma
f
balance
b l
sheet,
h t we start
t t with
ith the
th mostt
recent statement, as shown in Table 3.10.
On our balance sheet, we assume that some items vary directly with sales and others
do not. For those items that vary with sales, we express each as a percentage of sales
for the year just completed. When an item does not vary directly with sales, we write
“n/a” for “not applicable.”
For example, on the asset side, inventory is equal to 60 percent of sales (=$600/1,000)
for the year just ended. We assume this percentage applies to the coming year, so for
each $1 increase in sales, inventory will rise by $.60. More generally, the ratio of total
assets to sales for the year just ended is $3,000/1,000 = 3, or 300 percent.
This ratio of total assets to sales is sometimes called the capital intensity ratio. It
tells us the amount of assets needed to generate $1 in sales; the higher the ratio is, the
more capital intensive is the firm. Notice also that this ratio is just the reciprocal of the
total asset turnover ratio we defined previously.
For Rosengarten, assuming that this ratio is constant, it takes $3 in total assets to
generate $1 in sales (apparently Rosengarten is in a relatively capital-intensive business). Therefore, if sales are to increase by $100, Rosengarten will have to increase
total assets by three times this amount, or $300.
On the liability side of the balance sheet, we show accounts payable varying with
sales. The reason is that we expect to place more orders with our suppliers as sales volume increases, so payables will change “spontaneously” with sales. Notes payable, on
the other hand, represents short-term debt such as bank borrowing. This will not vary
unless we take specific actions to change the amount, so we mark this item as “n/a.”
Similarly, we use “n/a” for long-term debt because it won’t automatically change
with sales. The same is true for common stock and paid-in surplus. The last item on
the right side, retained earnings, will vary with sales, but it won’t be a simple percentage of sales. Instead, we will explicitly calculate the change in retained earnings based
on our projected net income and dividends.
We can now construct a partial pro forma balance sheet for Rosengarten. We do this by
using the percentages we have just calculated wherever possible to calculate the projected
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Table 3.11
ROSENGARTEN CORPORATION
Partial Pro Forma Balance Sheet
Assets

Current assets
Cash
Accounts receivable
Inventory
Total
Fixed assets
Net plant and equipment

Total assets

Liabilities and Owners’ Equity

Next
Year

Change
from
Current
Year

$ 200
550
750
$1,500

$ 40
110
150
$300

$2,250

$450

$3,750

$750

Current liabilities
Accounts payable
Notes payable
Total
Long-term debt
Owners’ equity
Common stock and paid-in
surplus
Retained earnings
Total
Total liabilities and owners’ equity
External financing needed

Next
Year

Change
from
Current
Year

$ 375
100
$ 475
$ 800

$ 75
0
$ 75
$ 0

$ 800

$ 0

1,110
$1,910
$3,185
$ 565

110
$110
$185
$565

amounts. For example, net fixed assets are 180 percent of sales; so, with a new sales level
of $1,250, the net fixed asset amount will be 1.80 × $1,250 = $2,250, representing an
increase of $2,250 – 1,800 = $450 in plant and equipment. It is important to note that for
items that don’t vary directly with sales, we initially assume no change and simply write in
the original amounts. The result is shown in Table 3.11. Notice that the change in retained
earnings is equal to the $110 addition to retained earnings we calculated earlier.
Inspecting our pro forma balance sheet, we notice that assets are projected to
increase by $750. However, without additional financing, liabilities and equity will
increase by only $185, leaving a shortfall of $750 – 185 = $565. We label this amount
external financing needed (EFN).
Rather than create pro forma statements, if we were so inclined, we could calculate
EFN directly as follows:
Spontaneous liabilities
Assets
EFN = ______ × ∆Sales − ____________________ × ∆Sales − PM
Sales
Sales
× Projected sales × (1 − d )

(3.23)

In this expression, “∆Sales” is the projected change in sales (in dollars). In our example projected sales for next year are $1,250, an increase of $250 over the previous year,
so ∆Sales = $250. By “Spontaneous liabilities,” we mean liabilities that naturally move
up and down with sales. For Rosengarten, the spontaneous liabilities are the $300 in
accounts payable. Finally, PM and d are the profit margin and dividend payout ratios,
which we previously calculated as 13.2 percent and 33 1/3 percent, respectively. Total
assets and sales are $3,000 and $1,000, respectively, so we have:
$3,000
$300
1 = $565
EFN = ______ × $250 – _____ × $250 – .132 × $1,250 × 1 – __
1,000
1,000
3

(
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In this calculation, notice that there are three parts. The first part is the projected
increase in assets, which is calculated using the capital intensity ratio. The second is the
spontaneous increase in liabilities. The third part is the product of profit margin and
projected sales, which is projected net income, multiplied by the retention ratio. Thus,
the third part is the projected addition to retained earnings.
A Particular Scenario Our financial planning model now reminds us of one of those
good news–bad news jokes. The good news is we’re projecting a 25 percent increase
in sales. The bad news is this isn’t going to happen unless Rosengarten can somehow
raise $565 in new financing.
This is a good example of how the planning process can point out problems and
potential conflicts. If, for example, Rosengarten has a goal of not borrowing any additional funds and not selling any new equity, then a 25 percent increase in sales is probably not feasible.
If we take the need for $565 in new financing as given, we know that Rosengarten
has three possible sources: short-term borrowing, long-term borrowing, and new
equity. The choice of some combination among these three is up to management; we
will illustrate only one of the many possibilities.
Suppose Rosengarten decides to borrow the needed funds. In this case, the firm
might choose to borrow some over the short term and some over the long term. For
example, current assets increased by $300 whereas current liabilities rose by only $75.
Rosengarten could borrow $300 − 75 = $225 in short-term notes payable and leave
total net working capital unchanged. With $565 needed, the remaining $565 – 225 =
$340 would have to come from long-term debt. Table 3.12 shows the completed pro
forma balance sheet for Rosengarten.

Table 3.12
ROSENGARTEN CORPORATION
Pro Forma Balance Sheet
Assets

Current assets
Cash
Accounts receivable
Inventory
Total
Fixed assets
Net plant and equipment

Total assets
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Liabilities and Owners’ Equity

Next
Year

Change
from
Current
Year

$ 200
550
750
$1,500

$ 40
110
150
$300

$2,250

$450

$3,750

$750

Current liabilities
Accounts payable
Notes payable
Total
Long-term debt
Owners’ equity
Common stock and paid-in
surplus
Retained earnings
Total
Total liabilities and owners’ equity

Next
Year

Change
from
Current
Year

$ 375
325
$ 700
$1,140

$ 75
225
$300
$340

$ 800

$ 0

1,110
$1,910
$3,750

110
$110
$750
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We have used a combination of short- and long-term debt as the plug here, but we
emphasize that this is just one possible strategy; it is not necessarily the best one by
any means. We could (and should) investigate many other scenarios. The various ratios
we discussed earlier come in handy here. For example, with the scenario we have just
examined, we would surely want to examine the current ratio and the total debt ratio
to see if we were comfortable with the new projected debt levels.

3.5 External Financing and Growth
外部融资需要量与
增长相关 联，若 其他情
况不变，销 售或资 产的
增长率越高，外部融资
需要量越大。

External financing needed and growth are obviously related. All other things staying
the same, the higher the rate of growth in sales or assets, the greater will be the need for
external financing. In the previous section, we took a growth rate as given, and then we
determined the amount of external financing needed to support that growth. In this
section, we turn things around a bit. We will take the firm’s financial policy as given
and then examine the relationship between that financial policy and the firm’s ability
to finance new investments and thereby grow.
We emphasize that we are focusing on growth not because growth is an appropriate goal; instead, for our purposes, growth is simply a convenient means of examining
the interactions between investment and financing decisions. In effect, we assume that
the use of growth as a basis for planning is just a reflection of the very high level of
aggregation used in the planning process.

EFN and Growth
The first thing we need to do is establish the relationship between EFN and growth. To
do this, we introduce the simplified income statement and balance sheet for the Hoffman
Company in Table 3.13. Notice that we have simplified the balance sheet by combining

Table 3.13
HOFFMAN COMPANY
Income Statement and Balance Sheet
Income Statement
Sales
Costs
Taxable income
Taxes (34%)
Net income
Dividends
Addition to retained earnings

$500
400
$100
34
$ 66
$22
44

Balance Sheet
Assets

Current assets
Net fixed assets
Total assets

ros82337_ch03_044-086.indd 68

Liabilities and Owners’ Equity

$

Percentage
of Sales

$200
300
$500

40%
60
100%

Total debt
Owners’ equity
Total liabilities and owners’ equity

$

Percentage
of Sales

$250
250
$500

n/a
n/a
n/a
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Table 3.14
HOFFMAN COMPANY
Pro Forma Income Statement and Balance Sheet
Income Statement
Sales (projected)
Costs (80% of sales)
Taxable income
Taxes (34%)
Net income
Dividends
Addition to retained earnings

$600.0
480.0
$120.0
40.8
$ 79.2
$26.4
52.8

Balance Sheet
Assets

Current assets
Net fixed assets
Total assets

Liabilities and Owners’ Equity

$

Percentage
of Sales

$240.0
360.0
$600.0

40%
60
100%

Total debt
Owners’ equity
Total liabilities and
owners’ equity
External financing needed

$

Percentage
of Sales

$250.0
302.8
$552.8

n/a
n/a
n/a

$ 47.2

n/a

short-term and long-term debt into a single total debt figure. Effectively, we are assuming
that none of the current liabilities vary spontaneously with sales. This assumption isn’t
as restrictive as it sounds. If any current liabilities (such as accounts payable) vary with
sales, we can assume that any such accounts have been netted out in current assets. Also,
we continue to combine depreciation, interest, and costs on the income statement.
Suppose the Hoffman Company is forecasting next year’s sales level at $600, a $100
increase. Notice that the percentage increase in sales is $100/500 = 20 percent. Using the
percentage of sales approach and the figures in Table 3.13, we can prepare a pro forma
income statement and balance sheet as in Table 3.14. As Table 3.14 illustrates, at a 20 percent growth rate, Hoffman needs $100 in new assets. The projected addition to retained
earnings is $52.8, so the external financing needed, EFN, is $100 − 52.8 = $47.2.
Notice that the debt–equity ratio for Hoffman was originally (from Table 3.13) equal
to $250/250 = 1.0. We will assume that the Hoffman Company does not wish to sell
new equity. In this case, the $47.2 in EFN will have to be borrowed. What will the new
debt–equity ratio be? From Table 3.14, we know that total owners’ equity is projected
at $302.8. The new total debt will be the original $250 plus $47.2 in new borrowing, or
$297.2 total. The debt–equity ratio thus falls slightly from 1.0 to $297.2/302.8 = .98.
Table 3.15 shows EFN for several different growth rates. The projected addition
to retained earnings and the projected debt–equity ratio for each scenario are also
given (you should probably calculate a few of these for practice). In determining the
debt–equity ratios, we assumed that any needed funds were borrowed, and we also
assumed any surplus funds were used to pay off debt. Thus, for the zero growth case
the debt falls by $44, from $250 to $206. In Table 3.15, notice that the increase in assets
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Projected
Sales
Growth

Increase
in Assets
Required
$ 0
25
50
75
100
125

0%
5
10
15
20
25

Addition to
Retained
Earnings

External
Financing
Needed, EFN

Projected
Debt–
Equity Ratio

$44.0
46.2
48.4
50.6
52.8
55.0

–$44.0
–21.2
1.6
24.4
47.2
70.0

.70
.77
.84
.91
.98
1.05

required is simply equal to the original assets of $500 multiplied by the growth rate.
Similarly, the addition to retained earnings is equal to the original $44 plus $44 times
the growth rate.
Table 3.15 shows that for relatively low growth rates, Hoffman will run a surplus,
and its debt–equity ratio will decline. Once the growth rate increases to about 10 percent, however, the surplus becomes a deficit. Furthermore, as the growth rate exceeds
approximately 20 percent, the debt–equity ratio passes its original value of 1.0.
Figure 3.1 illustrates the connection between growth in sales and external financing
needed in more detail by plotting asset needs and additions to retained earnings from
Table 3.15 against the growth rates. As shown, the need for new assets grows at a much
faster rate than the addition to retained earnings, so the internal financing provided by
the addition to retained earnings rapidly disappears.
As this discussion shows, whether a firm runs a cash surplus or deficit depends on
growth. Microsoft is a good example. Its revenue growth in the 1990s was amazing,
averaging well over 30 percent per year for the decade. Growth slowed down noticeably
over the 2000–2006 period, but, nonetheless, Microsoft’s combination of growth and

Growth and Related
Financing Needed
for the Hoffman
Company

Asset needs and retained earnings ($)

Figure 3.1
Increase
in assets
required

125
100

EFN ⬎ 0
(deficit)

75
50
44

EFN ⬍ 0
(surplus)

25

5
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Projected
addition
to retained
earnings

10
15
20
Projected growth in sales (%)

25
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substantial profit margins led to enormous cash surpluses. In part because Microsoft
paid few dividends, the cash really piled up; in 2008, Microsoft’s cash and short-term
investment horde exceeded $21 billion.

Financial Policy and Growth
Based on our discussion just preceding, we see that there is a direct link between
growth and external financing. In this section, we discuss two growth rates that are
particularly useful in long-range planning.

内 部 增 长 率 第一
个增长率是在没有任何外
部融资的情况下公司可能
实现的最大增长率，之所
以称为内部增长率，是因
为这个增长率是仅靠内部
融资来支持的。

The Internal Growth Rate The first growth rate of interest is the maximum growth
rate that can be achieved with no external financing of any kind. We will call this
the internal growth rate because this is the rate the firm can maintain with internal
financing only. In Figure 3.1, this internal growth rate is represented by the point
where the two lines cross. At this point, the required increase in assets is exactly equal
to the addition to retained earnings, and EFN is therefore zero. We have seen that
this happens when the growth rate is slightly less than 10 percent. With a little algebra (see Problem 28 at the end of the chapter), we can define this growth rate more
precisely as:
ROA × b
Internal growth rate = ____________
1 − ROA × b

(3.24)

where ROA is the return on assets we discussed earlier, and b is the plowback, or retention, ratio also defined earlier in this chapter.
For the Hoffman Company, net income was $66 and total assets were $500. ROA
is thus $66/500 = 13.2 percent. Of the $66 net income, $44 was retained, so the plowback ratio, b, is $44/66 = 2/3. With these numbers, we can calculate the internal growth
rate as:
ROA × b
Internal growth rate = ____________
1 – ROA × b
.132 × (2/3)
= ______________
1 – .132 × (2/3)
= 9.65%
Thus, the Hoffman Company can expand at a maximum rate of 9.65 percent per year
without external financing.
The Sustainable Growth Rate We have seen that if the Hoffman Company
wishes to grow more rapidly than at a rate of 9.65 percent per year, external financing must be arranged. The second growth rate of interest is the maximum growth
rate a firm can achieve with no external equity financing while it maintains a constant debt–equity ratio. This rate is commonly called the sustainable growth rate
because it is the maximum rate of growth a firm can maintain without increasing
its financial leverage.
There are various reasons why a firm might wish to avoid equity sales. For example,
new equity sales can be expensive because of the substantial fees that may be involved.
Alternatively, the current owners may not wish to bring in new owners or contribute
additional equity. Why a firm might view a particular debt–equity ratio as optimal is
discussed in later chapters; for now, we will take it as given.
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Based on Table 3.15, the sustainable growth rate for Hoffman is approximately 20 percent because the debt–equity ratio is near 1.0 at that growth rate.
The precise value can be calculated as follows (see Problem 28 at the end of the
chapter):
ROE × b
Sustainable growth rate = ____________
1 – ROE × b

(3.25)

This is identical to the internal growth rate except that ROE, return on equity, is used
instead of ROA.
For the Hoffman Company, net income was $66 and total equity was $250; ROE is
thus $66/250 = 26.4 percent. The plowback ratio, b, is still 2/3, so we can calculate the
sustainable growth rate as:
ROE × b
Sustainable growth rate = ____________
1 – ROE × b
.264 × (2/3)
= ______________
1 – .264 × (2/3)
= 21.36%
Thus, the Hoffman Company can expand at a maximum rate of 21.36 percent per year
without external equity financing.

EXAMPLE 3.5
S
Sustainable
Growth Suppose Hoffman grows at exactly the sustainable growth rate of 21.36
ppercent. What will the pro forma statements look like?
At a 21.36 percent growth rate, sales will rise from $500 to $606.8.The pro forma income statement will look like this:

HOFFMAN COMPANY
Pro Forma Income Statement
Sales (projected)
Costs (80% of sales)
Taxable income
Taxes (34%)
Net income
Dividends
Addition to retained earnings

$606.8
485.4
$121.4
41.3
$ 80.1
$26.7
53.4

We construct the balance sheet just as we did before. Notice, in this case, that owners’ equity will
rise from $250 to $303.4 because the addition to retained earnings is $53.4.
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HOFFMAN COMPANY
Pro Forma Balance Sheet
Assets

Current assets
Net fixed assets
Total assets

Liabilities and Owners’ Equity

$

Percentage
of Sales

$242.7
364.1
$606.8

40%
60
100%

Total debt
Owners’ equity
Total liabilities and
owners’ equity
External financing
needed

$

Percentage
of Sales

$250.0
303.4
$553.4

n/a
n/a
n/a

$ 53.4

n/a

As illustrated, EFN is $53.4. If Hoffman borrows this amount, then total debt will rise to $303.4, and
the debt–equity ratio will be exactly 1.0, which verifies our earlier calculation. At any other growth
rate, something would have to change.

Determinants of Growth Earlier in this chapter, we saw that the return on equity,
ROE, could be decomposed into its various components using the Du Pont identity.
Because ROE appears so prominently in the determination of the sustainable growth
rate, it is obvious that the factors important in determining ROE are also important
determinants of growth.
From our previous discussions, we know that ROE can be written as the product of
three factors:
ROE = Profit margin × Total asset turnover × Equity multiplier
If we examine our expression for the sustainable growth rate, we see that anything that
increases ROE will increase the sustainable growth rate by making the top bigger and
the bottom smaller. Increasing the plowback ratio will have the same effect.
Putting it all together, what we have is that a firm’s ability to sustain growth depends
explicitly on the following four factors:
1. 销售利润率
2. 股利政策

3. 融资政策

4. 总资产周转率
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1. Profit margin: An increase in profit margin will increase the firm’s ability to generate funds internally and thereby increase its sustainable growth.
2. Dividend policy: A decrease in the percentage of net income paid out as dividends
will increase the retention ratio. This increases internally generated equity and
thus increases sustainable growth.
3. Financial policy: An increase in the debt–equity ratio increases the firm’s financial
leverage. Because this makes additional debt financing available, it increases the
sustainable growth rate.
4. Total asset turnover: An increase in the firm’s total asset turnover increases the
sales generated for each dollar in assets. This decreases the firm’s need for new
assets as sales grow and thereby increases the sustainable growth rate. Notice that
increasing total asset turnover is the same thing as decreasing capital intensity.
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The sustainable growth rate is a very useful planning number. What it illustrates is
the explicit relationship between the firm’s four major areas of concern: its operating
efficiency as measured by profit margin, its asset use efficiency as measured by total
asset turnover, its dividend policy as measured by the retention ratio, and its financial
policy as measured by the debt–equity ratio.

EXAMPLE 3.6
Profit Margins and Sustainable Growth The Sandar Co. has a debt–equity ratio of .5, a profit
margin of 3 percent, a dividend payout ratio of 40 percent, and a capital intensity ratio of 1. What is
its sustainable growth rate? If Sandar desired a 10 percent sustainable growth rate and planned to
achieve this goal by improving profit margins, what would you think?
ROE is .03 × 1 × 1.5 = 4.5 percent. The retention ratio is 1 – .40 = .60. Sustainable growth is
thus .045(.60)/[1 – .045(.60)] = 2.77 percent.
For the company to achieve a 10 percent growth rate, the profit margin will have to rise. To see
this, assume that sustainable growth is equal to 10 percent and then solve for profit margin, PM:
.10 = PM(1.5)(.6)/[1 – PM(1.5)(.6)]
PM = .1/.99 = 10.1%
For the plan to succeed, the necessary increase in profit margin is substantial, from 3 percent to
about 10 percent. This may not be feasible.

Given values for all four of these, there is only one growth rate that can be achieved.
This is an important point, so it bears restating:
如果一家公司不打
算出售新的权益，且销售
利润率、股利政策、融资
政策及总资产周转率（或
资本密集率）不变，该公
司可能实现的增长率仅
有一个。

If a firm does not wish to sell new equity and its profit margin, dividend policy, financial policy, and total asset turnover (or capital intensity) are all fixed, then there is only one possible
growth rate.

One of the primary benefits of financial planning is that it ensures internal consistency among the firm’s various goals. The concept of the sustainable growth rate
captures this element nicely. Also, we now see how a financial planning model can
be used to test the feasibility of a planned growth rate. If sales are to grow at a
rate higher than the sustainable growth rate, the firm must increase profit margins,
increase total asset turnover, increase financial leverage, increase earnings retention,
or sell new shares.
The two growth rates, internal and sustainable, are summarized in Table 3.16.

A Note about Sustainable Growth Rate Calculations
Very commonly, the sustainable growth rate is calculated using just the numerator in
our expression, ROE × b. This causes some confusion, which we can clear up here.
The issue has to do with how ROE is computed. Recall that ROE is calculated as net
income divided by total equity. If total equity is taken from an ending balance sheet
(as we have done consistently, and is commonly done in practice), then our formula
is the right one. However, if total equity is from the beginning of the period, then the
simpler formula is the correct one.
In principle, you’ll get exactly the same sustainable growth rate regardless of which
way you calculate it (as long as you match up the ROE calculation with the right
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I. Internal Growth Rate

ROA × b
Internal growth rate = ____________
1 − ROA × b
where
ROA = Return on assets = Net income/Total assets
b = Plowback (retention) ratio
= Addition to retained earnings/Net income
The internal growth rate is the maximum growth rate that can be achieved with no external
financing of any kind.
II. Sustainable Growth Rate

ROE × b
Sustainable growth rate = ___________
1 – ROE × b
where
ROE = Return on equity = Net income/Total equity
b = Plowback (retention) ratio
= Addition to retained earnings/Net income
The sustainable growth rate is the maximum growth rate that can be achieved with no external
equity financing while maintaining a constant debt–equity ratio.

formula). In reality, you may see some differences because of accounting-related complications. By the way, if you use the average of beginning and ending equity (as some
advocate), yet another formula is needed. Also, all of our comments here apply to the
internal growth rate as well.

3.6 Some Caveats Regarding Financial
Planning Models

有鉴于此，财务计划
模型有时不能为使用者
提供关于提高公司价值
策略的有益思路。相反，
它们把使用者的注意力
引向诸如负债权益比与
公司增长之间的关系之
类的问题上。
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Financial planning models do not always ask the right questions. A primary reason
is that they tend to rely on accounting relationships and not financial relationships.
In particular, the three basic elements of firm value tend to get left out—namely, cash
flow size, risk, and timing.
Because of this, financial planning models sometimes do not produce output that
gives the user many meaningful clues about what strategies will lead to increases in
value. Instead, they divert the user’s attention to questions concerning the association
of, say, the debt–equity ratio and firm growth.
The financial model we used for the Hoffman Company was simple—in fact, too
simple. Our model, like many in use today, is really an accounting statement generator at heart. Such models are useful for pointing out inconsistencies and reminding
us of financial needs, but they offer little guidance concerning what to do about these
problems.
In closing our discussion, we should add that financial planning is an iterative process. Plans are created, examined, and modified over and over. The final plan will be
a result negotiated between all the different parties to the process. In fact, long-term
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In Their Own Words
ROBERT C. HIGGINS ON SUSTAINABLE
GROWTH
Most financial officers know intuitively that it takes
money to make money. Rapid sales growth requires
increased assets in the form of accounts receivable,
inventory, and fixed plant, which, in turn, require
money to pay for assets. They also know that if their
company does not have the money when needed, it can
literally “grow broke.” The sustainable growth equation states these intuitive truths explicitly.
Sustainable growth is often used by bankers and
other external analysts to assess a company’s creditworthiness. They are aided in this exercise by several
sophisticated computer software packages that provide detailed analyses of the company’s past financial performance, including its annual sustainable
growth rate.
Bankers use this information in several ways. Quick
comparison of a company’s actual growth rate to its
sustainable rate tells the banker what issues will be at
the top of management’s financial agenda. If actual
growth consistently exceeds sustainable growth, management’s problem will be where to get the cash to
finance growth. The banker thus can anticipate interest in loan products. Conversely, if sustainable growth
consistently exceeds actual, the banker had best be

prepared to talk about investment products because
management’s problem will be what to do with all the
cash that keeps piling up in the till.
Bankers also find the sustainable growth equation
useful for explaining to financially inexperienced small
business owners and overly optimistic entrepreneurs
that, for the long-run viability of their business, it is
necessary to keep growth and profitability in proper
balance.
Finally, comparison of actual to sustainable growth
rates helps a banker understand why a loan applicant needs money and for how long the need might
continue. In one instance, a loan applicant requested
$100,000 to pay off several insistent suppliers and
promised to repay in a few months when he collected
some accounts receivable that were coming due. A
sustainable growth analysis revealed that the firm had
been growing at four to six times its sustainable growth
rate and that this pattern was likely to continue in the
foreseeable future. This alerted the banker that impatient suppliers were only a symptom of the much more
fundamental disease of overly rapid growth, and that
a $100,000 loan would likely prove to be only the down
payment on a much larger, multiyear commitment.
Robert C. Higgins is Professor of Finance at the University of Washington.
He pioneered the use of sustainable growth as a tool for financial analysis.

financial planning in most corporations relies on what might be called the Procrustes
approach.6 Upper-level management has a goal in mind, and it is up to the planning
staff to rework and to ultimately deliver a feasible plan that meets that goal.
The final plan will therefore implicitly contain different goals in different areas and
also satisfy many constraints. For this reason, such a plan need not be a dispassionate
assessment of what we think the future will bring; it may instead be a means of reconciling the planned activities of different groups and a way of setting common goals for
the future.
However it is done, the important thing to remember is that financial planning
should not become a purely mechanical exercise. If it does, it will probably focus on
the wrong things. Nevertheless, the alternative to planning is stumbling into the future.
Perhaps the immortal Yogi Berra (the baseball catcher, not the cartoon character),
said it best: “Ya gotta watch out if you don’t know where you’re goin’. You just might
not get there.”7

6
In Greek mythology, Procrustes is a giant who seizes travelers and ties them to an iron bed. He stretches
them or cuts off their legs as needed to make them fit the bed.
7
We’re not exactly sure what this means, either, but we like the sound of it.
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This chapter focuses on working with information contained in financial statements. Specifically, we studied standardized financial statements, ratio analysis, and long-term financial planning.
1. We explained that differences in firm size make it difficult to compare financial statements, and we discussed how to form common-size statements to make comparisons
easier and more meaningful.
2. Evaluating ratios of accounting numbers is another way of comparing financial statement information. We defined a number of the most commonly used ratios, and we
discussed the famous Du Pont identity.
3. We showed how pro forma financial statements can be generated and used to plan for
future financing needs.
After you have studied this chapter, we hope that you have some perspective on the uses
and abuses of financial statement information. You should also find that your vocabulary
of business and financial terms has grown substantially.

1.

3.
4.

5.

6.

7.

Financial Ratio Analysis A financial ratio by itself tells us little about a company
because financial ratios vary a great deal across industries. There are two basic
methods for analyzing financial ratios for a company: Time trend analysis and peer
group analysis. In time trend analysis, you find the ratios for the company over some
period, say five years, and examine how each ratio has changed over this period. In
peer group analysis, you compare a company’s financial ratios to those of its peers.
Why might each of these analysis methods be useful? What does each tell you about
the company’s financial health?
Industry-Specific Ratios So-called “same-store sales” are a very important measure
for companies as diverse as McDonald’s and Sears. As the name suggests, examining
same-store sales means comparing revenues from the same stores or restaurants at
two different points in time. Why might companies focus on same-store sales rather
than total sales?
Sales Forecast Why do you think most long-term financial planning begins with
sales forecasts? Put differently, why are future sales the key input?
Sustainable Growth In the chapter, we used Rosengarten Corporation to demonstrate how to calculate EFN. The ROE for Rosengarten is about 7.3 percent, and
the plowback ratio is about 67 percent. If you calculate the sustainable growth rate
for Rosengarten, you will find it is only 5.14 percent. In our calculation for EFN, we
used a growth rate of 25 percent. Is this possible? (Hint: Yes. How?)
EFN and Growth Rate Broslofski Co. maintains a positive retention ratio and keeps
its debt–equity ratio constant every year. When sales grow by 20 percent, the firm has
a negative projected EFN. What does this tell you about the firm’s sustainable growth
rate? Do you know, with certainty, if the internal growth rate is greater than or less
than 20 percent? Why? What happens to the projected EFN if the retention ratio is
increased? What if the retention ratio is decreased? What if the retention ratio is zero?
Common-Size Financials One tool of financial analysis is common-size financial
statements. Why do you think common-size income statements and balance sheets
are used? Note that the accounting statement of cash flows is not converted into a
common-size statement. Why do you think this is?
Asset Utilization and EFN One of the implicit assumptions we made in calculating
the external funds needed was that the company was operating at full capacity. If the
company is operating at less than full capacity, how will this affect the external funds
needed?

www.mhhe.com/rwj

2.

ros82337_ch03_044-086.indd 77

Financial Statements Analysis and Financial Models

8/27/09 8:32:25 AM

78

Part I

Overview

Comparing ROE and ROA Both ROA and ROE measure profitability. Which one
is more useful for comparing two companies? Why?
9. Ratio Analysis Consider the ratio EBITD/Assets. What does this ratio tell us? Why
might it be more useful than ROA in comparing two companies?
10. Return on Investment A ratio that is becoming more widely used is return on investment. Return on investment is calculated as net income divided by long-term liabilities plus equity. What do you think return on investment is intended to measure?
What is the relationship between return on investment and return on assets?
Use the following information to answer the next five questions: A small business called
The Grandmother Calendar Company began selling personalized photo calendar kits. The
kits were a hit, and sales soon sharply exceeded forecasts. The rush of orders created a
huge backlog, so the company leased more space and expanded capacity, but it still could
not keep up with demand. Equipment failed from overuse and quality suffered. Working
capital was drained to expand production, and, at the same time, payments from customers
were often delayed until the product was shipped. Unable to deliver on orders, the company became so strapped for cash that employee paychecks began to bounce. Finally, out
of cash, the company ceased operations entirely three years later.
11. Product Sales Do you think the company would have suffered the same fate if its
product had been less popular? Why or why not?
12. Cash Flow The Grandmother Calendar Company clearly had a cash flow problem.
In the context of the cash flow analysis we developed in Chapter 2, what was the
impact of customers not paying until orders were shipped?
13. Corporate Borrowing If the firm was so successful at selling, why wouldn’t a bank
or some other lender step in and provide it with the cash it needed to continue?
14. Cash Flow Which was the biggest culprit here: Too many orders, too little cash, or
too little production capacity?
15. Cash Flow What are some actions a small company like The Grandmother Calendar Company can take (besides expansion of capacity) if it finds itself in a situation
in which growth in sales outstrips production?
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8.

Questions
and
Problems

1.
2.

3.
BASIC
(Questions 1–10)

4.

Du Pont Identity If Roten, Inc., has an equity multiplier of 1.35, total asset turnover of 2.15, and a profit margin of 5.8 percent, what is its ROE?
Equity Multiplier and Return on Equity Thomsen Company has a debt–equity ratio
of .90. Return on assets is 10.1 percent, and total equity is $645,000. What is the
equity multiplier? Return on equity? Net income?
Using the Du Pont Identity Y3K, Inc., has sales of $3,100, total assets of $1,580,
and a debt–equity ratio of 1.20. If its return on equity is 16 percent, what is its net
income?
EFN The most recent financial statements for Martin, Inc., are shown here:
Income Statement
Sales
Costs
Taxable income
Taxes (34%)
Net income
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$25,800
16,500
$ 9,300
3,162
$ 6,138

Balance Sheet
Assets

$113,000

Total

$113,000

Debt
Equity
Total

$ 20,500
92,500
$113,000
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Assets and costs are proportional to sales. Debt and equity are not. A dividend of
$1,841.40 was paid, and Martin wishes to maintain a constant payout ratio. Next
year’s sales are projected to be $30,960. What external financing is needed?
Sales and Growth The most recent financial statements for Fontenot Co. are shown
here:

Income Statement
Sales
Costs
Taxable income
Taxes (34%)
Net income

6.

8.

Balance Sheet
Current assets
Fixed assets
Total

$67,000
43,800
$23,200
7,888
$15,312

Sales
Costs
Net income
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Long-term debt
Equity
Total

$ 68,000
81,000
$149,000

Assets and costs are proportional to sales. The company maintains a constant 30 percent dividend payout ratio and a constant debt–equity ratio. What is the maximum
increase in sales that can be sustained assuming no new equity is issued?
Sustainable Growth If the Layla Corp. has a 15 percent ROE and a 10 percent payout ratio, what is its sustainable growth rate?
Sustainable Growth Assuming the following ratios are constant, what is the sustainable growth rate?
Total asset turnover = 1.90
Profit margin = 8.1%
Equity multiplier = 1.25
Payout ratio = 30%
Calculating EFN The most recent financial statements for Bradley, Inc., are shown
here (assuming no income taxes):
Income Statement

9.

$ 31,000
118,000
$149,000

$5,700
3,820
$1,880
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Balance Sheet
Assets

$14,100

Total

$14,100

Debt
Equity
Total

$ 6,300
7,800
$14,100

Assets and costs are proportional to sales. Debt and equity are not. No dividends
are paid. Next year’s sales are projected to be $6,669. What is the external financing
needed?
External Funds Needed Cheryl Colby, CFO of Charming Florist Ltd., has created
the firm’s pro forma balance sheet for the next fiscal year. Sales are projected to grow
by 10 percent to $390 million. Current assets, fixed assets, and short-term debt are
20 percent, 120 percent, and 15 percent of sales, respectively. Charming Florist pays
out 30 percent of its net income in dividends. The company currently has $130 million of long-term debt and $48 million in common stock par value. The profit margin
is 12 percent.
a. Construct the current balance sheet for the firm using the projected sales figure.
b. Based on Ms. Colby’s sales growth forecast, how much does Charming Florist
need in external funds for the upcoming fiscal year?
c. Construct the firm’s pro forma balance sheet for the next fiscal year and confirm
the external funds needed that you calculated in part (b).
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INTERMEDIATE
(Questions 11–23)

11.

12.

13.

Overview

Sustainable Growth Rate The Steiben Company has an ROE of 10.5 percent and a
payout ratio of 40 percent.
a. What is the company’s sustainable growth rate?
b. Can the company’s actual growth rate be different from its sustainable growth
rate? Why or why not?
c. How can the company increase its sustainable growth rate?
Return on Equity Firm A and Firm B have debt–total asset ratios of 40 percent
and 30 percent and returns on total assets of 12 percent and 15 percent, respectively.
Which firm has a greater return on equity?
Ratios and Foreign Companies Prince Albert Canning PLC had a net loss of £15,834
on sales of £167,983. What was the company’s profit margin? Does the fact that these
figures are quoted in a foreign currency make any difference? Why? In dollars, sales
were $251,257. What was the net loss in dollars?
External Funds Needed The Optical Scam Company has forecast a 20 percent sales
growth rate for next year. The current financial statements are shown here:

Income Statement
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Sales
Costs
Taxable income
Taxes
Net income
Dividends
Addition to retained earnings

$ 956,800
1,435,200

Balance Sheet
Assets

Current assets
Fixed assets

Total assets

14.
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$30,400,000
26,720,000
$ 3,680,000
1,288,000
$ 2,392,000

$ 7,200,000

Liabilities and Equity

Short-term debt
Long-term debt

$ 6,400,000
4,800,000

Common stock
Accumulated retained earnings

$ 3,200,000
10,400,000

Total equity
Total liabilities and equity

$13,600,000
$24,800,000

17,600,000

$24,800,000

a. Using the equation from the chapter, calculate the external funds needed for next
year.
b. Construct the firm’s pro forma balance sheet for next year and confirm the external funds needed that you calculated in part (a).
c. Calculate the sustainable growth rate for the company.
d. Can Optical Scam eliminate the need for external funds by changing its dividend policy? What other options are available to the company to meet its growth
objectives?
Days’ Sales in Receivables A company has net income of $205,000, a profit margin
of 9.3 percent, and an accounts receivable balance of $162,500. Assuming 80 percent
of sales are on credit, what is the company’s days’ sales in receivables?
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Ratios and Fixed Assets The Le Bleu Company has a ratio of long-term debt to
total assets of .40 and a current ratio of 1.30. Current liabilities are $900, sales are
$5,320, profit margin is 9.4 percent, and ROE is 18.2 percent. What is the amount of
the firm’s net fixed assets?
Calculating the Cash Coverage Ratio Titan Inc.’s net income for the most recent
year was $9,450. The tax rate was 34 percent. The firm paid $2,360 in total interest
expense and deducted $3,480 in depreciation expense. What was Titan’s cash coverage ratio for the year?
Cost of Goods Sold Guthrie Corp. has current liabilities of $270,000, a quick ratio
of 1.1, inventory turnover of 4.2, and a current ratio of 2.3. What is the cost of goods
sold for the company?
Common-Size and Common–Base Year Financial Statements In addition to commonsize financial statements, common–base year financial statements are often used.
Common–base year financial statements are constructed by dividing the current year
account value by the base year account value. Thus, the result shows the growth rate
in the account. Using the following financial statements, construct the common-size
balance sheet and common–base year balance sheet for the company. Use 2009 as
the base year.

Assets

Liabilities and Owners’ Equity
2009

Current assets
Cash
Accounts receivable
Inventory
Total
Fixed assets
Net plant and
equipment

Total assets

2010

$ 8,436
21,530
38,760
$ 68,726

$ 10,157
23,406
42,650
$ 76,213

$226,706

$248,306

$295,432

$324,519

Current liabilities
Accounts payable
Notes payable
Total
Long-term debt
Owners’ equity
Common stock and
paid-in surplus
Accumulated retained
earnings
Total
Total liabilities and
owners’ equity

2009

2010

$ 43,050
18,384
$ 61,434
$ 25,000

$ 46,821
17,382
$ 64,203
$ 32,000

$ 40,000

$ 40,000

168,998

188,316

$208,998
$295,432

$228,316
$324,519
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JARROW CORPORATION
2009 and 2010 Balance Sheets

Use the following information for Problems 19, 20, and 22:
The discussion of EFN in the chapter implicitly assumed that the company was operating at full capacity. Often, this is not the case. For example, assume that Rosengarten
was operating at 90 percent capacity. Full-capacity sales would be $1,000/.90 = $1,111.
The balance sheet shows $1,800 in fixed assets. The capital intensity ratio for the company is
Capital intensity ratio = Fixed assets/Full-capacity sales = $1,800/$1,111 = 1.62
This means that Rosengarten needs $1.62 in fixed assets for every dollar in sales when it
reaches full capacity. At the projected sales level of $1,250, it needs $1,250 × 1.62 = $2,025
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in fixed assets, which is $225 lower than our projection of $2,250 in fixed assets. So, EFN
is only $565 – 225 = $340.
19. Full-Capacity Sales Thorpe Mfg., Inc., is currently operating at only 85 percent of
fixed asset capacity. Current sales are $630,000. How much can sales increase before
any new fixed assets are needed?
20. Fixed Assets and Capacity Usage For the company in the previous problem, suppose fixed assets are $580,000 and sales are projected to grow to $790,000. How
much in new fixed assets are required to support this growth in sales?
21. Calculating EFN The most recent financial statements for Moose Tours, Inc.,
appear below. Sales for 2010 are projected to grow by 20 percent. Interest expense
will remain constant; the tax rate and the dividend payout rate will also remain
constant. Costs, other expenses, current assets, fixed assets, and accounts payable
increase spontaneously with sales. If the firm is operating at full capacity and
no new debt or equity is issued, what external financing is needed to support the
20 percent growth rate in sales?
22. Capacity Usage and Growth In the previous problem, suppose the firm was operating at only 80 percent capacity in 2009. What is EFN now?
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MOOSE TOURS, INC.
2009 Income Statement

Sales

$929,000

Costs

723,000

Other expenses

19,000

Earnings before interest and taxes

$187,000

Interest expense

14,000

Taxable income

$173,000

Taxes

60,550

Net income

$112,450

Dividends

$33,735

Addition to retained earnings

78,715

MOOSE TOURS, INC.
Balance Sheet as of December 31, 2009

Assets

Liabilities and Owners’ Equity
Current liabilities

Current assets
Cash

$ 25,300

Accounts receivable

40,700

Inventory

86,900

Total

$152,900

Accounts payable
Notes payable
Total
Long-term debt

$ 68,000
17,000
$ 85,000
$158,000

Owners’ equity
Common stock and paid-in surplus

Fixed assets
Net plant and equipment

$413,000

Retained earnings
Total

Total assets
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$565,900

Total liabilities and owners’ equity

$140,000
182,900
$322,900
$565,900
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24.

25.

26.
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EFN = – PM(S)b + [A – PM(S)b] × g

28.

29.

Hint: Asset needs will equal A × g. The addition to retained earnings will equal
PM(S)b × (1 + g).
Sustainable Growth Rate Based on the results in Problem 27, show that the internal and sustainable growth rates can be calculated as shown in Equations 3.23
and 3.24. Hint: For the internal growth rate, set EFN equal to zero and solve
for g.
Sustainable Growth Rate In the chapter, we discussed one calculation of the sustainable growth rate as:
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Calculating EFN In Problem 21, suppose the firm wishes to keep its debt–equity
ratio constant. What is EFN now?
EFN and Internal Growth Redo Problem 21 using sales growth rates of 15 and
25 percent in addition to 20 percent. Illustrate graphically the relationship between
EFN and the growth rate, and use this graph to determine the relationship between
them.
EFN and Sustainable Growth Redo Problem 23 using sales growth rates of 30 and
35 percent in addition to 20 percent. Illustrate graphically the relationship between
EFN and the growth rate, and use this graph to determine the relationship between
them.
Constraints on Growth Bulla Recording, Inc., wishes to maintain a growth rate of
12 percent per year and a debt–equity ratio of .30. Profit margin is 5.9 percent, and
the ratio of total assets to sales is constant at .85. Is this growth rate possible? To
answer, determine what the dividend payout ratio must be. How do you interpret the
result?
EFN Define the following:
S = Previous year’s sales
A = Total assets
D = Total debt
E = Total equity
g = Projected growth in sales
PM = Profit margin
b = Retention (plowback) ratio
Show that EFN can be written as:

ROE × b
Sustainable growth rate = ____________
1 – ROE × b

30.
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In practice, probably the most commonly used calculation of the sustainable growth
rate is ROE × b. This equation is identical to the sustainable growth rate equation
presented in the chapter if the ROE is calculated using the beginning of period equity.
Derive this equation from the equation presented in the chapter.
Sustainable Growth Rate Use the sustainable growth rate equations from the
previous problem to answer the following questions. No Return, Inc., had total
assets of $310,000 and equity of $183,000 at the beginning of the year. At the
end of the year, the company had total assets of $355,000. During the year the
company sold no new equity. Net income for the year was $95,000 and dividends
were $68,000. What is the sustainable growth rate for the company? What is the
sustainable growth rate if you calculate ROE based on the beginning of period
equity?
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1. Calculating the Du Pont Identity Find the annual income statements and balance sheets
for Dow Chemical (DOW) and AutoZone (AZO). Calculate the Du Pont identity for
each company for the most recent three years. Comment on the changes in each component of the Du Pont identity for each company over this period and compare the components between the two companies. Are the results what you expected? Why or why not?
2. Ratio Analysis Find and download the “Profitability” spreadsheet for Southwest
Airlines (LUV) and Continental Airlines (CAL). Find the ROA (Net ROA), ROE
(Net ROE), PE ratio (P/E—high and P/E—low), and the market-to-book ratio
(Price/Book—high and Price/Book—low) for each company. Because stock prices
change daily, PE and market-to-book ratios are often reported as the highest and
lowest values over the year, as is done in this instance. Look at these ratios for both
companies over the past five years. Do you notice any trends in these ratios? Which
company appears to be operating at a more efficient level based on these four ratios?
If you were going to invest in an airline, which one (if either) of these companies
would you choose based on this information? Why?
3. Sustainable Growth Rate Use the annual income statements and balance sheets
under the “Excel Analytics” link to calculate the sustainable growth rate for CocaCola (KO) each year for the past four years. Is the sustainable growth rate the same
for every year? What are possible reasons the sustainable growth rate may vary from
year to year?
4. External Funds Needed Look up Black & Decker (BDK). Under the “Financial
Highlights”link you can find a five-year growth rate for sales. Using this growth rate
and the most recent income statement and balance sheet, compute the external funds
needed for BDK next year.

RATIOS AND FINANCIAL PLANNING
AT EAST COAST YACHTS
Dan Ervin was recently hired by East Coast Yachts to assist the company with its shortterm financial planning and also to evaluate the company’s financial performance. Dan
graduated from college five years ago with a finance degree, and he has been employed in
the treasury department of a Fortune 500 company since then.
East Coast Yachts was founded 10 years ago by Larissa Warren. The company’s operations are located near Hilton Head Island, South Carolina, and the company is structured as an LLC. The company has manufactured custom midsize, high-performance
yachts for clients over this period, and its products have received high reviews for safety
and reliability. The company’s yachts have also recently received the highest award for
customer satisfaction. The yachts are primarily purchased by wealthy individuals for
pleasure use. Occasionally, a yacht is manufactured for purchase by a company for business purposes.
The custom yacht industry is fragmented, with a number of manufacturers. As with
any industry, there are market leaders, but the diverse nature of the industry ensures
that no manufacturer dominates the market. The competition in the market, as well
as the product cost, ensures that attention to detail is a necessity. For instance, East
Coast Yachts will spend 80 to 100 hours on hand-buffing the stainless steel stem-iron,
which is the metal cap on the yacht’s bow that conceivably could collide with a dock or
another boat.
To get Dan started with his analyses, Larissa has provided the following financial statements. Dan has gathered the industry ratios for the yacht manufacturing industry.
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EAST COAST YACHTS
2009 Income Statement

Sales
Cost of goods sold
Other expenses
Depreciation
Earnings before interest and taxes (EBIT)
Interest
Taxable income
Taxes (40%)
Net income
Dividends
Addition to RE

$167,310,000
117,910,000
19,994,000
5,460,000
$ 23,946,000
3,009,000
$ 20,937,000
8,374,800
$ 12,562,200
$7,537,320
5,024,880

EAST COAST YACHTS
Balance Sheet as of December 31, 2009

Assets
Current assets
Cash
Accounts receivable
Inventory
Total
Fixed assets
Net plant and equipment

Liabilities & Equity
$

3,042,000
5,473,000
6,136,000
$ 14,651,000

Current liabilities
Accounts payable
Notes payable

$

Total
Long-term debt

$ 19,539,000
$ 33,735,000

$ 93,964,000
Shareholders’ equity
Common stock
Retained earnings
Total equity

Total assets

6,461,000
13,078,000

$108,615,000

Total liabilities and equity

$

5,200,000
50,141,000
$ 55,341,000
$108,615,000

Yacht Industry Ratios

Current ratio
Quick ratio
Total asset turnover
Inventory turnover
Receivables turnover
Debt ratio
Debt–equity ratio
Equity multiplier
Interest coverage
Profit margin
Return on assets
Return on equity
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Lower Quartile

Median

0.50
0.21
0.68
4.89
6.27
0.44
0.79
1.79
5.18
4.05%
6.05%
9.93%

1.43
0.38
0.85
6.15
9.82
0.52
1.08
2.08
8.06
6.98%
10.53%
16.54%

Upper Quartile
1.89
0.62
1.38
10.89
14.11
0.61
1.56
2.56
9.83
9.87%
13.21%
26.15%
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1. Calculate all of the ratios listed in the industry table for East Coast Yachts.
2. Compare the performance of East Coast Yachts to the industry as a whole. For each
ratio, comment on why it might be viewed as positive or negative relative to the industry. Suppose you create an inventory ratio calculated as inventory divided by current
liabilities. How do you interpret this ratio? How does East Coast Yachts compare to
the industry average?
3. Calculate the sustainable growth rate of East Coast Yachts. Calculate external funds
needed (EFN) and prepare pro forma income statements and balance sheets assuming
growth at precisely this rate. Recalculate the ratios in the previous question. What do
you observe?
4. As a practical matter, East Coast Yachts is unlikely to be willing to raise external
equity capital, in part because the owners don’t want to dilute their existing ownership and control positions. However, East Coast Yachts is planning for a growth rate
of 20 percent next year. What are your conclusions and recommendations about the
feasibility of East Coast’s expansion plans?
5. Most assets can be increased as a percentage of sales. For instance, cash can be
increased by any amount. However, fixed assets often must be increased in specific
amounts because it is impossible, as a practical matter, to buy part of a new plant or
machine. In this case a company has a “staircase” or “lumpy” fixed cost structure.
Assume that East Coast Yachts is currently producing at 100 percent of capacity. As a
result, to expand production, the company must set up an entirely new line at a cost of
$30 million. Calculate the new EFN with this assumption. What does this imply about
capacity utilization for East Coast Yachts next year?
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