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Foreword 

Few skills are more essential to a security analyst than the ability to evaluate a 
company's performance in a concise and compelling manner. Given the importance 
that firm valuation plays in financial markets, the wealth of research literature on the 
topic (including contributions from such giants in the investment management 
profession as Gordon, Graham, Dodd, Modigliani, Miller, andTobin) is not surprising. 
In spite of all the intellectual firepower that has been aimed at the issue, however, 
performance evaluation can hardly be considered a permanently solved puzzle. 
Indeed, recent years have witnessed the ascent of a sometimes confusing array of 
terms-EVA@, MVATM, CFROI-representing state-of-the-art statistical measures 
intended to take the place in analysts' hearts and minds of the traditional market-based 
metrics, such as return on assets BOA) and return on equity  ROE).^ Although it is 
widely acknowledged that these new methods are often useful, it is not clearly 
understood where they fit in the analyst's toolkit. 

In this tutorial, Pamela Peterson and David Peterson help make sense of these 
contemporary developments and provide a context in which to compare the new with 
the old. The authors also do a great job of dispelling some current myths about the latest 
generation of evaluation techniques. For example, one interesting aspect of these new 
performance tools is that they are not all that new. Economic value added has its origins 
in the notion of economic profit, first advanced a century ago; cash flow return on 
investment is an adaptation of the well-established internal rate of return. The authors' 
impartial insights prove particularly valuable to the reader in that much of what is 
presently known about EVA and CFROI comes from the consulting fims that promote 
these statistics. 

Peterson and Peterson begin their analysis with a summary of conventional mea- 
sures of company performance, such as the myriad return ratios (e.g., earnings power, 
ROA, ROE), book-to-market value, and Tobin's q. Against this backdrop, they then 
develop the intuition for the so-called value-added measures, including the aforemen- 
tioned EVA-along with its companion measure, market value added-and CFROI. 
These explanations are at once user friendly and illuminating; in fact, the careful 
pedagogy contained in this section is arguably the most valuable part of the tutorial. 
Taking the ease of Hershey Foods Corporation, the authors show how these measures 
can be constructed from publicly available accounting data using each of several 
different methods. Along the way, they highlight the many assumptions that the analyst 
must make to apply these approaches in practice. I suspect that this s ec~on  will serve 
both industry and academia as a "how to" manual in this area for years to come. 

The authors conclude their study with an empirical analysis of how closely the 
value-added measures are linked to stock returns, which they suggest is the ultimate 
test of a company's performance. In particular, they calculate the extent to which both 
the market-based and vdueadded metrics cowelate with various return calculations. 
Peterson and Peterson start ?From the position that because "value-added measures 
are theoretically more closely related to firm value than the simpler traditional 
measures," they should also be more closely related empirically. In this regard, their 
results are somewhat surprising. Although stock returns are, in fact, highly correlated 

'EVA and MVA are trademarks of Stern, Stewart & Company. 
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with both the conventional and value-added statistics, the advantage that the latter 
holds over the former is slight. Furthermore, the authors document some important 
biases of the EVA and MVA measures involving the market capitalizations of the firms 
in their sample. 

Although the authors express disappointment in these empirical findings, the 
reader certainly should not be disappointed. To the contrary, this research performs 
two important services. First, and quite possibly foremost, it provides a thoughtful 
primer on how to translate "value-added" theory into practice. Second, it offers an 
unbiased and critical examination of the advantage of these tools. Although the authors' 
analysis supports the usefulness of the modern measures, they point out the fact that 
nontrivial costs are involved in the application. The material in this tutorial is at the heart 
of what a security analyst needs to know to perform his or her job in today's market, 
and &e Research Foundation is pleased to have been part of its development. 

Keith 6. Brown, CFA 
Research Director 

The Research Foundation ofthe 
Instikte of Chartered Financial Analysts 

%he Research Foundation of the ICFA 
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Introduction 

A business that operates in such a way as to maximize its owners9 wealth allocates its 
own resources efficiently, which results in an efficient allocation of resources for 
society as a whole. Owners, employees, customers, and anyone else who has a sbke 
in the business enterprise are all better off when its managers make decisions that 
maximize the value of the firm. Therefore, evaluating a firm's management on the 
basis of whether it maximizes the owners' wealth is a reasonable approach. 

Evaluating a firm's performance seems to be a rather slraighgonvard issue, but it 
is not. By focusing on the m a i m k a ~ o n  of a stock's price, one might conclude that the 
higher the stock's price, the better the performance of the finan's management. But 
should management be penalized if the market declines? Should management be 
praised simply because the economy has recovered? Should mmagement be rewarded 
for taking on excessive risks? 

Evaluating a fim9s pedommce is much more challenging than looking at its stock 
price, and evaluating the perlommce of specific managers is even more challenging. 
Regulators and shareholder activists have long complained about the way firmas pay 
executives, especially when pay is not linked to pedomance. Even when executive pay 
is linked to performance, the issue of how to measure performance remains. If pay is 
linked to accounting earnings, the possibility exists that these accounting earnings can 
be manipulated to produce high pay for the executives at the expense of shareholders.' 
In recent years, executive compensation has been overhauled to improve the link 
between pay and performance by shifting pay packages to include stock options. Yet in 
many companies, such a link does not exist, and in others, the link is imperfect.' 

Because of the need for better methods of evaluating performance, several consult- 
ing 5ms have been advocating performance evaluation methods that look at a Gm9s 
perfommce as a whole and the performance of specific managers. These methods are, 
in some cases, supplanting traditional methods of measuring performance, such as re- 
turn ow assets. 

The p q o s e  of this tutorial is to examine traditional and recently developed methods 
of evaluating firm perfommce. Our focus is on the performance of the firm as a whole, 
and we do not address the application ofthese measures to specificmmzngers or products. 
But what we l e m  from applying these methods to firms as a whole may affect the ap- 
plication of these methods to specge managers. 

Hsw Value Is Created 
A firm's management creates value when it makes decisions that provide benefits 
exceeding costs. These benefits may be received in the near or distant future, and the 
costs include the direct cost of the investment and a less obvious cost, the cost of 
capital. 

'see, for example, the evidence produced in Nealy (1985) and Holthausen, hrcker,  and SEom 
(1995). 

2The link between pay and ped-fomance is highlighted in the Business Week special report by Byrne 
and Bongiomo (1995). 

%e Research Foundation of the ICFA 1 



Cam#any Performance and Measures ~JValue  - Added 

This benefit-cost analysis is the heart of the traditional capital-budgeting analysis. 
One common technique for analyzing these benefits and casts is the net present value 
method, which discounts uncertain future cash flows at some rate that reflects the cost 
of capital used in the investment. ' f i is  cost of capital reflects the marginal cost of raising 
additional capital. The cost also reflects the risk inherent in the project; the greater the 
investment's risk, the greater its cost of capital.3 The difference between the present 
value of these uncertain cash flows and the cost of the project (i.e., the investment 
ouday) is referred to as the project's net present value. 

The net present value is expressed in terms of dollars of value. Lf the net present val- 
ue is positive, the investment is expected to add value to the fim; if the net present value 
is negative, the investment is expected to reduce the value of the fim. Hence, the net 
present value is a measure of value added (if positive) or value subtracted (if negative). 

h o t h e r  often-used technique is the internal rate of return (IRR). In this approach to 
evaluating investment projects, the discount rate is determined (through iteration) so 
that it equates the future cash flows with the investment's explicit costs (i.e., the invest- 
ment outlay). Stated equivalently, the l[RR is the discount rate that equates the net 
present value to zero. 

Use of the IN? requires first calculating the IRR (the project's ""internal rate9') and 
then comparing this rate vvith a rate that reflects the cost of capital. Once again, this cost 
of capital reflects the costs of the various sources of funds and the uncertainty- associated 
with the investment. Ifthe project's IN2 exceeds this cost of capital (sometimes referred 
to as the "hurdle rate"), the project is value enhancing. If, on the other land, the project's 
IRR is less than the cost of capital, the project is value reducing. 

No matter the particular capital-budgeting technique used, the principles are the 
same: A firm should invest only in projects that enhance the value of the firm. So, where 
do these value-enhancing projects come from? In a competitive market in which many 
firms compete for available investment opportunities, value-enhancing projects should 
not exist. In other words, the cost of a project should be bid upward through competition 
so that no net benefit results from investing in the project. This explanation is rather 
gloomy and ignores the true source of value-enhancing projects-a firm's comparative 
or competitive advantage. Only through some advantage vis-8-vis its competitors can a 
K n n  invest in projects that enhance value. 

A comparative adv~aztage is the advantage one firm has over others in terms of the 
cost of producing or distributing goods or services. Wd-Mart Stores developed a 
comparative advantage over its competitors (such as Mrnart Corporation) through its 
network of warehouses and its distribution system. Wa1-Mark invested in a system of 
regional warehouses and in its own trucking system. By using the regional warehouse 
system instead of a national warehouse system or no warehouse system at all, Wal-Mart 
reduces its need for inventory. Furthermore, by having its own truck fleet, Wal-Mark is 
able to replenish store inventories more frequently than its competitors. Combined with 
bulk purchases and a unique customer approach (such as its ""greeters"), Wal-Mart's 
comparative advantage in its warehousing and distribution systems has helped it grow 
to be a major, and very profitable, retailer in a short span of time. 

A comfietitive eadwantag-e is the advantage one firm has over another because of the 
structure of the markets (input and output markets) in which they both operate. For 
example, one firm may have a competitive advantage because of barriers that prevent 

%he key elements of the cost of capital concept in capital budgeting are that (1) the cost is a marginal 
cost (the cost on the next dollar of capital) and (2) the cost reflects the risk of the individual project. FOP 
a more detailed presentation of the cost of capital, see Appendix A. 

2 %e Research Foundation of the HCFA 



other firms from entering the same market. Barriers to entering a market arise in the 
case of governmental regulations that limit the number of f ims in a market, as with 
banks, or in the ease of monopolies granted by the government, as in the past with local 
cable companies. A firm itself may create barriers to entry (with the help of the 
government) with patents and trademarks. 

In cases in which no impediments to investment exist (that is, the market for 
investments is competitive), only through having some type of advantage can a fim 
make an investment and get more than the present value of the initid outlay back in 
return. The same basic principles applied here to individual projects can be applied when 
looking at the entire firm. If the fim's investments provide future benefits greater than 
their costs, the investments enhance the value of the fim. If the firm's investments 
provide future bene.ts that ape less than their costs, this situation is detrimental to the 
value of the finn. 

The idea of producing current value from future investment oppowniaies is reflect- 
ed in the concept of franchise value, which is discussed by Kogelman and hibok$z 
(1995) in their decomposition of the price-to-earnings ratio (P/E) into a franchise PIE 
and a base P /E .~  In their analysis, future investment opportunities in excess of market 
returns are reflected in abovemarket PIES. 

From the perspective of analysts, the focus of performance evaluation is on the 
firm as a whole, not on individual investment decisions within the fim. The key to 
evaluating a firm's performance is, therefore, determining whether the fim9s invest- 
ment decisions as a whole are producing value for the shareholders. But no obvious 
technique exists for determining whether a firm's decisions produce value for share- 
holders because (I) no one has the ability to perfectly forecast future cash flows from 
investments, (2) no one has accurate measures of the risks of each investment, and 
(3) no one knows the precise cost of capital. Therefore, proxies must be used (however 
imperfect) to assess a firm's performance. 

Wslatlprg New Performance Methods to Capital-Budgetimg 
Techniques 
The most prominent value-added techniques recently developed for evaluating a 
fim's performance are economic value added and market value a d d e ~ l . ~ ? ~  EVA and 
MVA measures have links to the fundamental valuation techniques and are based on 
the same valuation principles as the net present value capital-budgeting technique. 

The net present value for a specific investment project is the estimate of change in the 
value of equity if the firm invests in the project. The value-added measures also produce 
an estimate of the change in the value of the firm, but they relate to the fim as a whole 
rather than a spec&c project. Furthemore, although net present value is forward looking 
(assisting management in making decisions deahg  with the use of capital in the future), 
yeasuring a firm's performance using value-added techniques to help gauge how well 
management performed focuses on the decisions that have been made during a period - 

%is articleis acontinuation of their work in Leibowitz and Kogelman (1990); see also Leibowitz and 
Kogelman (1994). 

5~ detailed description of the value-added methods can be found in Stewart (1991). 
'hother  prominent valuation approach is the discounted cash flow approach advocated by 

McKinsey & Company and discussed by Copeland, Koller, and Mumin (1994, p. 116). This approach 
involves forecasting future periods' free cash flows, forecasting a firm's continuing value at the end of 
the forecast period, and discounting the future free cash flows and the continuing value at the firm's 
weighted-average cost of capital. Because this approach involves valuation based om forecasts, it is not a 
suitable device for evaluating performance, although it is useful in setling pedormance targets. 

%e Research Foundation of the  ICFA 3 
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and the cost of capnbl that supported those investment decisions . 
Economic value added is another name for the firm's economic profit. To estimate 

economic profit, the following key elements are necessary: 
calculation of the firm's operating profit from financial statement data, making 
adjustments to accounting profit to reflect a firm's results for a certain period; 
calculation of the cost of capital; and 
comparison of operating profit with the cost of capital. 

??he difference between the operating profit and the cost of capital is the estimate of 
the firm's economic profit, or economic value added. 

A related measure, market value added, focuses om the market value of capital, as 
compared with the cost of capital. The following are key elements of market value added: 

calculation of the market value of capital; 
calculation of the capital invested; and 
comparison of the market value of capital with the capital invested. 

The difference between the market value of capital and the amount of capital invested 
is the market value added. The primary distinction between economic value added 
and market value added is that the latter incorporates market data in the calculation. 

An important part of performance evaluaiion is considering the controllable versus 
uncon&ollable aspects of m investment. Consider the example of a good manager and 
a bad scenario. A manager of a firm may decide to invest in a risky project that is ex- 
pected to produce cash flows sufficient to make up for the expected cost of capital. Some 
risk exists that the project may not be profitable, although this scenario is unlikely (i.e., 
a small chance exists that the project will be unprofiable), but no how slight this 
unprofitable scenario, this project is risky. After investing in the project, the unlikely sce- 
nario may in fact materialize and cause the investment decision to be value decreasing 
when, in fact, it was anticipated to be a profitable decision-assuming for the sake of this 
example that ate manager made the correct investment decision (he or she was not om- 
niscient). How should this manager's performance be evaluated? In a capitd-budgeting 
sense, the manager made the correct decision. The tough part is figwing out how to evd- 
uate the decision maker because an evaluaiion aj2er the fact should hold the decision 
maker accountable for only those factors over which he or she has control. 

What makes a good evaluation technique? Ideally, a measure of a firarm's perfor- 
mance should consider several factors. First, the measure should not be sensitive to the 
choice of accounting methods. Second, the measure should evaluate the firm's current 
decisions in Eght of the expected fuiure results. Third, the measure should consider the 
risk associated with the decisions made by the fim. Fourth, the measure should neither 
penalize nor reward the firm's management for factors outside its control, such as mar- 
ket mowmenis and unanticipated changes in the economy. We will look at these criteria 
when discussing the particulars of the measures in the next two chapters. 

Summaw 
The purpose of this tutorial is to examine traditional a d  recently developed measures 
of performance and to compare these measures with the market's assessment of 
company per-formance. We examine several lraditjonal measures of company 
performance in Chapter 2 and more recently devised measures in Chapter 3. We 
compare these measures empirically with market performance measures in Chapter 
4 and offer concluding remarks in Chapter 5. 

A disclaimer that we should reveal upfront is that these recently devised methods, 
although steeped in tradiiional corporate iheory, are proprietary methods. fierefore, 

4 ?Re Research Foundation of the ICFA 



we cannot replicate the precise details of application. Furthemore, each of these meth- 
ods is used in application not only to judge firm performance as a whole but to provide 
assessment of divisional or product line management. We do not purport to replicate 
these methods precisely or demonstrate how these methods are applied witbin a tor,- 

poration to evaluate management performance, but rather, we give a general descriptive 
overview and an empirical approximation. We hope that by providing the toois to cri- 
tique performance measures, the analyst will be able to evaluate methods in a particular 
application. 

we Research Foundation sf the ICFA 





.. -. . -- Traditional Meosures ofBe$omance 

2. Traditional Measures of 
Performance 

A number of financial ratios are traditionally used to evaluate a firm's performance. 
These measures include return-on-investment and market-to-book (expressed by 
Tobin's q) ratios. In this chapter, we take a brief look at each of these ratios and how 
they are used to evaluate performance. 

Returnlon-Imvestment Ratios 
Return-on-investment ratios compare the benefit from decisions (represented in the 
numerator) with the resources affecting that benegt (represented in the 
denominator). To evaluate how well the firm uses its assets in its operations, the basic 
earning power ratio, the ratio of earnings before interest and taxes (i.e., operating 
earnings) to total assets, can be used: 

Earnings before interest and taxes 
Basic earning power ratio = Total assets (2.1) 

For example, a basic earning power ratio of 25 percent means that for every dollar 
invested in assets, the firm generates 25 cents of operating profit. Because this 
measure deals with earnings from operations, it does not consider how these 
operations are financed; that is, the earnings before interest and taxes are available 
to pay both creditors and owners. 

Another return-on-investment ratio, return orz assets, uses net income (i.e., operating 
earnings less interest and taxes) in comparison with total assets: 

Net income 
Return on assets = 

Total assets ' 

This ratio shows the return available to owners from the investment of capital from 
both creditors and owners. A return on assets of 20 percent indicates that for every 
dollar of capital, a profit of 20 cents is generated for the firm's owners . 

An investor may not be interested in the return the firm gets 6rom its total invest- 
ment (that is, the funds provided by both creditors and owners), but rather, he or she 
may be interested in the return the firm earns on the equity investment. For example, 
common shareholders ape interested in the return the firm can generate on their 
investment. Return on equity is the ratio of the net income shareholders receive to their 
equity in the stock: 

Net income 
Return on equiity = 

Book value of equity ' 

A return on equity of 10 percent indicates that for every dollar invested by owners (as 
reflected in book-value terms), they earn 18 cents. 

Generally, higher return ratios are associated with better performance. Return 
ratios are typically used in two ways. First, return ratios are often compared over time 

%e Research Foundation of the ICFA 7 
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for a given fim if it is the trend, rather than the actual return for a particular period, that 
indicates performance. Second, return ratios are often compared among finns or 
compared with a benchmark, such as an indusky average return or a return for the 
industry leaders. 
h advantage of using return ratios in evaluating a firm's performance is the ease 

of calculation. All infom~ation necessary for the calculation is readily available, either 
from finmcia.1 statements or from market data. h d  because the return is expressed as 
a percentage of the investment, its interpretation is straightforward. 
h attractive feature of return ratios is h a t  they can be decomposed to reveal the 

sources of changes in returns. For example, a low return on assets may be attributable 
to low activity, low margins, or both. When evaluating past operaling performance to 
investigate different aspects of the management of the firm or to predict future pedor- 
mance, knowing the source of these returns is valuable information. DuPolzf anaEysis is 
used to look at return ratios by breaking the return ratios into their activity and profit 
 component^.^ This technique allows for further evaluating the source of the return 
changes from year to year and for evaluating differences among firms. 

&turn-on-investxnent measures are not good measures of performance for a num- 
ber of reasons. First, the return-on-investment ratios are formed using financial state- 
ment data in the numerator and/orthe denominator; therefore, these ratios are sensitive 
to the choice of accounting methods. This sensitivity to accounting methods makes 
comparing return ratios among firms and over time difficult, thereby requiring an 
adjustment of the accounting data to place return ratios on the same accounting basis. 

Second, these ratios use financial data that are e accumulation of monetary values 
from different time periods. For example, the gross plant account includes the cost of 
assets purchased at different points in time. If significant idation takes place in some 
periods, an "apples and oranges9' additition problem results for most accounts, which 
affects total assets and equity and distorts the calculated return on investment. 

Third, reurn-on-invesmene ratios are backward looking, not fornard looking. 
Although the immediate effects of current investments influence the return ratios, the 
expected future benefits from current-period decisions are generally not incorporated 
in the return ratios. 

A fourth deficiency of rehrn-on-inwsIment ratios is that they fail to consider risk. 
These ratios simply use historical financial statement data that in no way reflect the 
uncertainty the fim faces. 

finally, the retblm-on-investment ratios do not adjust for controllable versus non- 
controllable factors. Ideally, the performance ofthe firm should be isolated h r n  factors 
that are outside the control of management. Yet, the return-on-investment rihtios reflect 
the bottom line alone and do not consider any other factors. 

Tabin's q 
Tobin's q is often used as a measure of the real value created by a firm's mmagernent.' 
The higher the q, the more value is added. The attractiveness of q is that it provides 
an estimate of the firm's intangible assets, which include market power, goodwill, 
quality management, and future investment opportunities; the greater the value of 
these intangibles, the greater the value of q. Therefore, ranking firms on the basis of 

'The decornpaisition of return ratios in terms of profit margin and turnover ratios is credited to E.I. 
duPont de N~~HI~OUE-S &Company, whose management developed a system ofbreaking down return ratios 
into their components (American Management 1960). 

%bin's q is named for its originator, James Tobin (Tobin 1969). 
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their q-values amounts to ranking firms on the basis of anticipated future cash flow 
generation. Furthermore, looking at changes in q-values from year to year gives an 
analyst an idea of how the firm's opportunities have changed. 

Tne q-value is the ratio of the market vdue of a firm's assets to the replacement 
value of its assets: 

Market value of assets 
cl ' Replacement cost of assets ' 

The greater the real return on investment (that is, the return after the effects of 
inflation), the greater the value of q.  

The estimation of the replacement cost of assets is fairly difficult. One approxima- 
a on was proposed by Lindenberg m d  Ross (1981). In this appro~mation, the numerator 
is the sum of the book value of debt (adjusted for age), market value of common equity, 
and book value of preferred stock, less net short-term assets. The denominator is total 
assets plus an adjustment for inflation on the firm's equity capital. These calculations 
can be quite complex with respect to the debt adjustment md the idation adjustment. 

h alternative prowforT~bin's q is a ratio whose numerator comprises both market 
value (common stock) and book value (preferred stock and debt) : 

Book value + Liquidating value + Market value of 
of debt of preferred stock common stock 

Proxy for q = .- 
Total as= 

This proxy has been shown to be empirically close to the more complex Lindenberg 
and Ross proxy (Chung and Pmitt 1994; Perfect and Wiles 1994). For example, Perfect 
and Wiles compare five different proxies, ranging from the very complex to the 
simplest, and find that these proxies differ somewhat when compaaing q-values for 
firms but are not substmtially different when Eooki~lg at changes in q-values. 

This q-proxy resembles the warket-to-book ratio except that the book value of debt 
a d  the liquidating value sf preferred stock are included in both the numerator and the 
denominator. The close relation between the proxy for the q-ratio (which has theoretical 
underpinnings) and the book-to-market equity ratio may explain why the latter has been 
shown to explain security returns. 

Many researchers observe that the ratio of the book value of equity to the market 
value of equity @V/MY) is related to security returns: High iBV'/Ws are associated 
with high feature  return^.^,^ For example, Fama and French (1992) find that BV/AN md 
firm size (i.e., equity capitaha6on) explain cross-sectional security returns. Further- 
more, they find that B V / W  explains security returns better than both beta and size: 
High-BV/W firms have high returns. 

Wlythe book-to-market equity ratio explains security returns is not h o r n  because 
little theoretical justification exists for this ratio lo influence returns. Several explana 

3 ~ e e ,  for example, Rosenberg, Reid, and Lanstein (1985); Chan, Hamao, and hkonishok (1990); 
Fama and French (1992, 1995); and Harris and Marston (1994). 

%he relation behveea the mar1~et value of equity and the book value of equity is used by some in 
the form of MV/BVand by others in the form of the inverse, BV/M'dr. We use the form MV/BV to simplQ 
the interpretation of the analysis and comparison with other performance measures: Higher is better. 
This statement does not mean that high-MV/BV fims will outperform low-MV/BV firms in the future. 
Evidence indicates that high-MV/BV firms C"growth" firms) will underperform low-MV/BV Ems 
C'value" firms) in the future. 
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tions for the role of B V / W  exist. One explanation is that B V / W  is a proxy for risk: 
The greater the firm's B V / W ,  the greater the risk of that fim1's security. This 
explanation is consistent with the efficient market theory and Fama and French's 
evidence if B V / W  is considered a risk factor and is, therefore, priced accordingly. 

Another explanation lor the book-to-market ratio's relation to security returns is 
that it proxies for future growth: The greater the Bv/EVIV, the lower the firm's expected 
future growth prospects. This explanation is supported by Hawis and Marston (1994).~ 
Given this explanation, the ratio is a measure of the value added by the firm's manage- 
ment: The lower the value of this ratio, the be$ter the fim is managing its assets to 
generate future value for the fim. 

Related to this explanarion is the hypothesis offered by Haugen (1995) : The market 
consistently overestimates the persistence of above-average future growth, which ex- 
plains why low-BV/W fims underperform high-BV/W firms. This argument is 
supported by Lakonishok, Shleiler, and Vishny (19941, who observe that the earnings 
growth rates tend to converge for high-BV/W and low-BV/MV securities and that the 
market tends to overextrapolate earnings growth. 

The relation among BV/W, Tobin's q,  md security returns is straightforward: 
Statement 1: Finns that currently have high BV-NW ratios tend to have higher 

future returns than firms with low BY-MV ratios. Hence, selecting 
firms on the basis of B&r/MV may produce superior returns. 

Statement 2: Finns with current high values of q (hence, low BV/NIV) tend to be 
those firms that have performed well in terns of past stock returns, 
because the greater stock value is reflected in q's numerator (Equa- 
tion 2.5). 

Are these statements in conflict? Not necessarily. Fims with high q-values (low 
B V / ~ s )  have added value relative to book capital. The higher the g, the better the 
firm's Past performance, which does not mean that these firms will necessarily produce 
superior returns in the future. In fact, if Haugen's explanation of mean-reverting growth 
is true, high-q firms may have performed well in the past but may not necessarily 
perform well in the future, which points out a problem with Tobin's q and other 
traditional measures: Performance in the past does not necessarily indicate perfor- 
mance in the future. Therefore, these measures may not be useful in portfolio selection, 
even though they may be useful to gauge current and past performance. 

The traditional measures of firm performance are based largely on accounting data; 
therefore, any use of these measures must consider the potential distortions arising 
from the chosen accounting methods. In addition, these traditional measures use, for 
the most part, historical data to measure cun-ent performance. Ideally, one would like 
to measure how current decisions will affect the firm's future performance. 

However one may criticize the traditional measures of performance, the key to their 
use is whether they are suscient measures of performance. We take an empirical look 
at these kaditional measures in Chapter 4 and examine how well several of the measures 
relate firm performance to stock return measures of perfsmance. 

'still another explanation is that high-BV/MV securities are underpriced; hence, subsequent 
returns are higher for high-BV/MV stocks. This explanation, however, is sufficient only i f the market is 
inefficient. This explanation is not supported by Harris and Marston (1994), among others. 
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3. Measures of Value Added 

Measuring whether a firm's management has increased or decreased a finn's value 
during a period is difficult because a firm's value may be affected by many factors. Cur- 
rently advocated performance measurement techniques, such as Stern, Stewart & 
Company's EVA and MVA approaches, are based on valuation principles, but an im- 
portant distinction exists between valuation and performance measurement: Valua- 
tion relies on forecasts, and performance measurement relies on actual results. In this 
chapter, we take a close look at value-added measures of performance and discuss an 
alternative measure of performance, the cash flow return on investment (CFROI). 

Economic Profit 
Many U.S. corporations, including The Coca-Cola Company, Briggs & Stratton 
Corporation, CSX Corporation, and ATBrT Corporation, are embracing a relatively 
new method of evaluating and rewarding management perfomance that is based on 
the idea of compensating management for economic profit rather than for accounting 
profit.' What is economic profit? It is basically the difference between revenues and 
costs, where the costs include not only expenses but also the cost of capital. And 
although the application of economic profit is relatively new in the measurement of 
performance, the concept of economic profit has been around since the late 19th 
century (Marshall 1890). What this recent emphasis on economic profit has done is 
focus attention away from accounting profit and toward the cost of capital.2 

The cost of capital is the rate of return that is required by the suppliers of a firm's 
capital. For a business that finances its operations or investments using both debt and 
equity, the cost of capital includes the explicit interest on the debt and the implicit 
minimum return that owners require. This minimum return to owners is necessary so 
that owners will keep their investment capital in the firm. 

Ecolasmlc Profit vsrsus Accounting Profit. Two important distinctions must 
be made between accounting proM and economic profit. The first distinction deals with 
the cost of capital. Accounting profit is the difference between revenues and costs, based 
on the representation of these items according to accounting principles. Economic profit 
is also the difference between revenues and costs, but unlike in the determination of 
accounting profit? in economic profit, the cost of capital is included in the costs. 

The second distinction between accounting and economic profit deals with the 
principles of recognition of revenues and costs. Accounting profits, for the most part, 
are represented using the accrual method, whereas economic profits reflect cash-basis 
accounting. But because the data reported in financial statements are only in terms of 
accrual accounting, analysts calculating economic profits must first start with account- 
ing profits and then make adjustments to place the data on a cash basis. Further 

'one ofthe first people to advocate: using economic profit in compensating management was Stewart 
(1991). 

 or a discussion of the benefits from this shift in focus, see, for example, Rutledge (1993), Stern 
(1993a, 1993b, 1994, Sheehan (19941, Jones (1995), and Saint (1995). 
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adjustments must be made to accounting profits to compensate for distortions that may 
arise from the choice of particular accounting methods. For example, goodwill is 
amortized over 40 years in the United States, but goodwill does not represent a cost; 
goodwill amortization m s t  thus be added back into reported net income in calculating 
economic profit. 

Unlike accounting profit, economic profit (if measured accurately) cannot be 
manipulated by management through the choice of accounting methods. Further- 
more, basing compensation on economic profit, rather than accounting profit, en- 
courages longer-sighted decision making. Therefore, management compensation 
based on economic profit is an attractive idea. 

I[w addition to the use of economic pro& for compensating managers, financial 
andysts are incorporating the basic principles of economic profit into their assessments 
of corporate success. Performance measures based on economic profit are known by 
several names, including MVA and EVA approaches and excess shareholder value. 

Ecaswoml~ Profit and Net Present Value. m e  estimation of economic profit 
is analogous to the net present value method of evaluating investments. Although the 
concept is attractive in principle, many pitfalls are associated with how economic prof- 
it applies the net present value capital-budgeting technique to actual firms. These pit- 
falls involve (1) the use of accounting data to determine economic profit and (2) the 
estimation of the cost of capital.3 

Just as the net present value of a project produces results that are sensitive to the 
cost of capital, so does the economic profit approach. For example, if the cost of capital 
for Anheuse~Busch Companies is estimated at 11.3 percent, the economic value added 
for 1992 is $235 million (Tully 1993). On the other hand, if the cost of capital is estimated 
at, say, 12 percent, the economic value added for the same year is $179 miion. The 
slight dserence in the cost-of-capital estimate changes the estimated value added by 
$56 million. The variation in the cost-of-capid estimate may also change the resulting 
compensation for Anheuser-Busch's management. 

Economic profit is an idea that has been around for a long time and is based on the 
concepts of valuation advocated for many years in academia. In most introductory text- 
books on finance, the net present value method that is used to evaluate capital projects 
is presented in detail.4 In the case of a capital project, the net present value is the present 
vdue of future expected cash flows from a particular investment in which these cash 
flows are discounted at the cost of capital. The net present value, hence, represents the 
incremental value that the project adds to the firm. When compared with alternative 
methods of evaluating capital projects, the net present value method is found to be su- 
perior to the other commonly used techniques: the internal rate of return (IRR) and pay- 
back period methods. 

The net present value method as applied in the context of evaluating performance 
of firms and management was brought to prominence by G. Bennett Stewart III in his 
book entitled The Quest for Tralue, which was published in 1991, and through the 
consulting work of Stern Stewart $r Company. 

Calculation of Eeanamlc ksafit. Economic profit, referred to as economic 
value added, is the dierence between operating profits and the cost of capital, where the 
cost of capital is expressed in dollar terns. The application of this technique to an entire 

%e cost of capital is an opportunity cost of funds, measured as the weighted average of the marginal 
costs of debt and equity capital. 

4 ~ e e ,  for example, Peterson (1994, Chapter 9) and Brigham (1995, Chapter 9). 
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fim involves, esser7itia11y9 cdculating the net present value of all investment projects, both 
those involving existing assets (i.e., past investment decisions) md  projected investments. 
Economic profit cm, according to Stewart (1991, p. 136), be written as 

Economic profit = Met operating profit after taxes - (Cost of capital x Capital) (3.1) 

or, equivale~atky, using the spread between the rate of return and the percentage cost 
of capital, 

Economic profit = (Return on capital - Cost of capital) x Cdp~tal, 13.2) 

where the retgm oa cabital is the ratio of net operating profit after taxes (NOPAT) to 
capitale5 

Applying this fomula produces an estimate of the economic profit for a single 
period. In evaluating a firm's perfomance for a given period, economic profit reflects 
whether value is added (a positive economic profit) or reduced (a negative economic 
profit). Following is a detailed discussion of each element contained in this fomula. 

NOPAT. Two elements are important in the calculation of NOPAT operating 
profit after depreciation and cash operating taxes. Cash operating taxes are taxes on o p  
erating income, placed on a cash basis. 

Operating income afier depreciation is used rather than the traditiond operat- 
ing income before depreciation because depreciation is considered an economic ex- 
pense: Depreciation is a measure of how much of an asset is used up in the period, 
which indicates how much must be expended to maintain operations at the existing 
level. In addition to cash operating taxes, several adjustments that are intended to 
alter accounting profit to better reflect economic profit need to be made, but be- 
cause these adjustments involve modifymg accounting profit to arrive at economic 
profit, they must be tailored to the firm's specific accounting practices and situa- 
tion. Adjustments noted by Stewart (1991) to arrive at NOPAT are detailed in Table 
3.1. As shown in this table, whether starting with operating profit after depreciation 
(the "'bottom-up" approach) or beginning with sales (the "top-down" approach), one 
arrives at adjusted operating profit before taxes. Subtracting cash operating taxes 
from the adjusted profit produces NOPAT. 

To show how adjustments are made to actual company data, we will calculate 
NOPATfor Hershey Foods Corporation for 1993. Using the basic income statement 
data as  presented in Table 3.2 and footnote information (not s h o w  in table) and a p  
plying the bottom-up approach, we begin with operating profit after depreciation and 
amodization sf $457.228 million. 

The adjustments applicable to Hershey include6 
implied interest on operating leases (implied from future rental commiments, as 
detailed in Hershey Foods Corpomtion 1993 Annual Re@od, footnote 13); 
increase in LIFO reserve, $10.663 million (Henhey Fooels Corpomfio'on ir993Annual 
Reflort, footnote 14); and 
goodwill amo~izatiow, $12.200 million (Hershey h o d s  Cor@oratiz'on P993Annual 
Refiort, footnote I). 

%he cost of capital times capid  is the cost of capital in dollar terms. The return on capital minus 
the cost of capitid is the spread. 

'bnaforrnation on change in the bad-debt reserve and capitalized research and development is not 
available in Hershey's financial statement. Therefore, these adjustments are not made, which points to a 
potential problem in calculating economic profit: The information needed may not be available in 
published financial reports. 
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Table 3.3.. Calcusation NOPAT fmm Enanc!al St&@ment DaQa 
A. Bottom-up approach 
Begin: 

Operating profit after depreciation and amortization 

Add: 
Implied interest expense on operating leases 
Increase in LIFO reserve 
Goodwill amortization 
Increase in bad-debt reserve 
Increase in net capitalized research and development 

Equals: 
Adjusted operating profit before taxes 

Subtract: 
Cash operating taxes 

Equals: 
NOPAT 

B. Top-dowlz approach 
Begin: 

Sales 

Add: 
Increase in LIFO reserve 
implied interest expense on operating leases 
Other income 

Subtract: 
cost of goods sold 
Selling, general, and administrative expenses 
Depreciation 

Equals: 
Adjusted operating profit before taxes 

Subtract: 
Cash operating taxes 

Equals: 
NOPAT --- 

Note: Table based on information in Stewart (1991). 

Therefore, most of the information needed to calculate NOPAT is available 
directly from the financial statements or the footnotes to financial statements. An 
exception is the implied interest expense on operating leases, which must be 
calculated using footnote information. Tliae interest expense is estimated as the 
interest cost on the change in the average value of leases during the year, which 
requires estimating the present value of leases at the beginning and end of the year. 

The present vdue of operating leases is determined by discounting minimum rental 
commitments on operating leases for the next five years. n e s e  minimum rental com- 
mitments are disclosed in a footnote to the financial statements. In the case of Hershey, 
the expected future commitments beyond 1993 are as follows: 

Operating Lease RenM Commitment 
Year Relative to 1993 (millions) 

First year $ 12.3 
Second year 12.0 
Third year 11.4 
Fourth year 11.1 
Fifth year 10.7 
Beyond the f i h  year 102.8 
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With a discount rate of 7.1 percent (the yield on Hershey's debt in 1993), the present 
value of the first five years of commitments is $47.256 million. W t h  the rental 
commitments estimated at $10 million a year following the fifth year, the present value 
sf the operating leases increases to $147.209 rni~lion.~ Because many financial state- 
ments provide information on only the next five years, the value of the commitments 
beyond the fifth year is often ignored in the determination of capital. In the case of 
Hershey, ignoring commitments beyond the fifth year amounts to a difference of 
approximately $I00 million in debt capital. 

Repeating the same analysis for 1992 using a discount rate of 8.1 percent produces 
a present value of the operating leases of $126.904 million. The average lease value for 
1993 is, therefore, $137.057 million [ ($147.209 million t $126.904 million)/2]. With an in- 
terest rate of 7.1 percent, the interest on the leases is $9.731 million. This implied interest 
is backed out of operating profit because it represents a financing cost that is deducted 
to amve at reported operating profit. 

Starting with the operating pro& after depredation and amortization from the 1993 
income statement, adjusted operating profit before taxes for Hershey is calculated as 

Amount 
(millions) 

Operating profit after depreciation and 
amortization $457.228 

Add: Implied interest on operating leases 9.731 
Add: Increase in LIFO reserve 10.663 
Add: Goodwill amortization 12.200 

Adjusted operating profit before taxes $489.822 

Cash operating taxes. Cash operating taxes are estimated by starting with the in- 
come tax expense and adjusting this expense for (1) changes in deferred taxes, (2) the 
tax benefit from the interest deduction (for explicit and implicit interest) to remove the 
tax effect of financing with debt, and (3) taxes from other nonoperating income or ex- 
penses and special i t e rns8ne  change in deferred taxes is removed from the income tax 
expense for the following reasons: 
@ An increase in deferred taxes means that a portion of the income tax expense that 

is deferred is not a cash outlay for the period. 
@ Adecrease in deferred taxes means that the income tax expense understates the true 

cash expense. 
The tax benefit from interest is added back to taxes so that the cash taxes reflect 

the taxes from operations; this gross up of taxes isolates the taxes from any financing 
effects. This fax benefit is the reduction of taxes from the deductibility of interest 
expense: 

Tax benefit from interest = Interest expense x Marginal tax rate. 

The taxes from other nonoperating income and special items (sales of investment 
interest) are also removed so that the cash taxes reflect solely those taxes related to 
operations. 

7 ~ h e  present value of the perpetuity of $18 million each year forever is $140.845 million. Discounting 
this value to 1993 prices at 7.1 percent adds $99.953 million to the present value of the leases. 

%he adjustment for the taxes on other nonoperating income is suggested by Copeland, Koller, and 
Mumin (19941, although the amount is typically small. 
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Vaable 3.2. HersheyPs Flaaneial Statements 
(millions) 

A. Balance sheet 
Assets 

Cash and cash equivalents 
Net receivable 
Inventories 
Other current assets 

Total current assets 

Gross plant, property, and equipment 
Accumulated depreciation 
Net plant, properry, and equipment 

Intangibles 
Other assets 

Total aasets 

Liabilities 
Long-term debt due in one year 
Notes payable 
Accounts payable 
Taxes payable 
Accrued expenses 

Total current liabilities 

Long-term debt 
Deferred taxes 
Other liabilities 

Equity 
Common stock 
Capital surplus 
Retained earnings 
Less Treasury stock 
Common equity 

Total liabilities and equity 

B. I ~ c o m e  statemilent 
Sales 

Cost of goods sold 
Gross profit 
Selling and general administrative expense 

Operating income before depreciation and amortization 
Depreciation and amortization 

Operating profit 
Interest expense 
Nonoperating income and expense 
Special items 

Pretax income 
Total income taxes 
Income before extraordinary items 
Extraordinary items 

Net income 

Source: firshey Foods Corporation 1993 Annual Rcpnrr. 

F o l l s ~ n g  is an example of calculating cash operating taxes using Hershey's 1995 
financial dab. Fist,  we calculate cash taxes using a marginal tax rate sf 35 percent: 
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Amount 
(millions) Source of Data - 

Income tax expense $213.642 Income statement 

Add: Decrease in deferred taxes 30.721 DZierence between deferred taxes on 
balance sheets for 1993 and 1992 

Add: Tax benefit from interest 
expense 

Add: Tax benefit from interest 
on leases 

Less: Taxes on nonoperating 
income 

Less: Taxes on special items 
Cash operating taxes 

Interest expense from income statement 
12.205 times the marginal tax rate 

Implied interest from footnote information 
3.406 times marginal tax rate 

Wonoperating income from income state- 
(2.756) ment times marginal tax rate 

(40.000) Calculated from800inote 3 
S217.218 

Subtracting cash operating taxes from the adjusted operating profit produces 
NOPAT 

Amount 
(millions) 

Adjusted operating profit before 
taxes $489.822 

Less: Cash operating taxes 
NOPAT 

This approach to calculating NOPAT is a bottom-up approach because it starts with 
operating profit after depreciation and amortization and builds to NOPAT. Another 
approach is a topdown approach: starting with sales and adjusting to arrive at NOPAT. 
In the case of Hershey for 1933, 

Amount 
(millions) Sorlrce of Information - 

Sales $3,488.249 Income statement 
Less: Cost of goods sold (9,895.378) Income statement 
Less: Selling, general, and 

administrative expenses (1,035.519) Income statement 
Less: Depreciation (87.924) Depreciation and amortization from 

income statement, less goodwill arnortiza- 
lion from footnote I 

Add: Implied interest on operating 
leases 9.731 Calcrllated from footnote 13 

Add: Increase in LIFO reserve 10.663 Calculated from footnote 14 
Adjusted operating profit before taxes $ 489.822 
Less: Cash operating taxes (.217.218) 

NOPAT $ 272.604 -- 

Whether using the topdowrm or the bottom-up approach, NOPAT is calculated to be 
$272.604 million. 

Capital. Capital is defined in this context as the sum oh net working capital, net 
property and equipment, goodwill, a d  other assets. Several adjustments to reported ac- 
counts are made to correct for possible distortions arising from accounting methods. For 
example, inventory is adjusted for any LIFO reserve; the present value of operating leases 
is included; and accumulated goodwill amortization is added to capital. Table 3.3 shows 
a list of potential adjustments to capital. One approach to esaima~ng capital is the asset @- 
~roach-begn with net operating assets and then make adjustments to reflect total in- 
vested capital, as shown in Panel A of Table 3.3. For example, the goodwill generated 
&om paying more for acquiring a company than the book mlue of its assets can be con- 
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sidered to be an investment; therefore, both goodwill and prior periods' amortization of 
goodwill are added to reflect the firm's asset investment. h o t h e r  approach, the sourc.ce 
offZnancingaflproach, begins with the bookvalue of common equity and adds debt, equity 
equivalents, and debt equivalents, as detailed in Panel I3 of Table 3.3. 

Perusing the footnotes of the financial statements is necessary to arrive at these 
adjustments, and the calculation of capital should, ideally, be tailored to reflect each 
firm's finandd accounting. Also notice that in Tables 3.1. and 3.3, the adjustments made 
to arrive at NOPAT have companion adjustments to arrive at capital. And as with the 
NOPAT calculations, capital can be calculated by starting at either of two points: total 
assets (the asset approach) or book value of equity (sources of financing approach). 

Continuing the example using Hershey, capital calculated using the asset 
approach is9 

Amount Source of 
(millions) Information 

Begin with net operating assetsa $ 442.946 Current assets, less accounts payable, 
taxes payable, and accrued expenses-all 
from the balance sheet 

Add: LIFO reserve 59.005 Footnote 14 
Add: Net plant, property, and equipment 1,460.904 Balance sheet 
Add: Other assets 31.783 Balance sheet 
Add: Goodwill 473.408 Balance sheet (assumption: all intangibles 

represent goodwill) 
Add: Accumulated goodwill amortization 73.400 Footnote 1 
Add: Present value of operating leases 147.209 Implied from data in footnote 13 

Capital $2,688.655 

aOperating current assets include cash, marketable securities, receivables, inventories, and other current assets; 
for Hershey in 1993, the amount was $888.996 million. Net operating assets are operating current assets less 
accounts payable, taxes payable, and accrued expenses. 

Alternatively, starting with the book value of equity, 

Amount Source of 
(millions) Information 

Begin with book value of equity $1,412.344 Balance sheet 
Add: Deferred income tax reserve 172.744 Balance sheet 
Add: LIFO reserve 59.005 Footnote 14 
Add: Accumulated goodwill amortization 73.400 Footnote 1 

Equity and equity equivalents $1,717.493 
Add: Book value of long-term debt 179.066 Current and long-term portions of 

debt from balance sheet 
Add: Interest-bearing shod-term debt 354.486 Notes payable from balance sheet 
Add: Present value of operating leases 147.209 Calculated from footnote 13 
Add: Other liabilities 290.401 Balance sheet 

Debt and debt equivalents 971.162 
Capital 

Copeland, Koller, and Murrin (1994) make a further distinction between invested 
capital (as described earlier) and operating capital. Operating capital is invested capital 
less goodwill, excess cash, and marketable securities, that is, capital used in operations. 

g~nformation on bad-debt reserve, capitalized research and development, and cumulative write-offs 
was not available in the financial statements. The extent to which these omissions affect the resultant 
measure of economic value added is unknown, but these items are also omitted in published examples 
of economic value added because of unavailability of the data (see, for example, the explanations 
accompanying the Wal-Mart example in Stewart [1991, p. 991). 
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Tale 3.3. Galculatiion af Capital Using Accoultlltiag 
Financial Statements 

A. Asset approach 
Begin: 

Net operating assets 
Add: 

LIFO reserve 
Net plant and equipment 
Other assets 
Goodwill 
Accumulated goodwill amortization 
Present value of operating leases 
Bad-debt reserve 
Capitalized research and development 
Cumulative write-offs of special items 

Equals: 
Capital 

B. Source offilancing approach 
Begin: 

Book value of common equity 
Add equity equivalents: 

Preferred stock 
Minority interest 
Deferred income tax reserve 
LIFO reserve 
Accumulated goodwill amortization 

Add debt and debt equivalents: 
Interest-bearing short-term debt 
Long-term debt 
Capitalized lease obligations 
Present value of noncapitalized leases 

Equals: 
Capital 

Mote: Table based on information in Stewart (1991). 

Goodwill is removed from capital because it tends to be distorted by premiums paid in 
acquiring other companies. Excess cash and marketable securities are those in excess 
of the typical need for cash and marketable securities. Copeland, Koller, and Murrin 
(1994, pp. 16041) estimate that the need for cash and marketable securities is between 
0.5 percent and 2 percent of sales, varying by industry. In 1993, cash and marketable 
securities were $15.959 million for Hershey, or less than 0.01 percent of sales. Therefore, 
no adjustment for excess cash and marketable securities need be made. Goodwill for 
Hershey in 1993 was $473.408 million, and accumulated goodwill amortization was 
$73.400 million. Removing goodwill (and accumulated amortization) from invested 
capital produces operating capital of $2,141 347 million. 

I Pieturn on capital. The return on capital is operating income after taxes divided 
by capital. ?"his measure is a return-on-investment measure that uses NOPAT instead of 
accounting profit: 

Net operating profit after taxes 
Return on capital = 

Capital 

For example, the return on capital for Hershey is the ratio of NOPAT to invested 
capital, or 

$272.604 million 
Hershey's return on capital - $2,688.655 million 
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The return on operating capital for Hershey is 

- $272.604 million 
Hershey's return on operating capital - $2,141.847 million 

= 12.728% ~ 

Which return measure is best to use when evaluating Hershey? The answer 
depends on whether the focus is on (1) Hershey's ability to profitably and effi- 
ciently use investors' funds (including funds used to acquire other firms at a pre- 
mium), which requires use of the former measure, or (2) Hershey's ability to 
profitably and efficiently use its operating assets (allowing better comparability 
among firms in the same industry), which requires the use of the latter measure. 

Cost ofcapital. The cost of capital is the cost of raising additional funds from debt 
and equity sources. A cost is associated wit11 each source. Once the cost of each source 
is determined, the cost of capital for the firm is calculated as a weighted average of each 
cost, where the weight represents the proportionate use of each source. The traditional 
method of estimating the cost of capital is detailed in Appendix A. 

The cost of debt is the alter-tax cost of debt, r]i , which is the before-tax cost adjusted 
for the benefit from the tax deductibility of interest: 

* 
r,  = rd x (1 - Marginal corporate tax rate), (3.4) 

where the before-tax rate, rd, is the prevailing yield on long-term bonds of firms with 
similar credit risk. For example, in 1993, bonds of similar risk to Hershey's bonds 
yielded an average of 7.4 percent, Using the marginal tax rate of 35 percent, the after- 
tax cost of debt for Hershey is 

The cost of equity capital is the sum of the risk-free rate of interest md  the risk 
premium: 

where rf is the risk-free rate of interest, r, is the expected return on the market, and 
p is the capital asset pricing model ( C N M )  beta. 

'This calculation is not as straightforward as it looks. One issue is the appropriate 
proxy for the risk-b-ee rate. The risk-free rate of interest should, theoretically, be the 
rebrn on a zero-beta portfolio that has a duration similar to the holding period of the 
investor. Because calculating such a rate is extremely dEcult, an alternative is to proxy 
the risk-free rate using rates on securities with no default risk, that is, U.S. government 
debt. If a government obligation with a short duration is used, such as a Treasury bill, 
a mismatch in the duration between the Treasury bill and the risk-free ps&oEo occurs. 
A more suitable proxy would be a P@year government bond because it matches the 
duration of the market por-tf~lio.'~ Stewart (1991) specifies that this rate should be the 
rate on a long-term government bond. Copeland, KoEer, and MuAn are more specific 
and advocate the rate on a 18-year U.S. Treasury bond. With the latter approach, the 
risk-free rate for 1993 is 5.87 percent. 

'Osee Copeland, Koller, and Murrin (1994, Chapter 8) for a discussion of the comparability of 
durations. 
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Another issue is the premium for market risk, rrn - rj~. Stewart advocates a 6 percent 
market risk premium, which is based on the historical spread between the return on the 
market and the return on long-term government bonds. Copeland, Koler, and Muarin 
advocate the use of the difference between the geometric mean return on the market and 
that of long-term government bonds, both calculated over a long time frame. me 
estimates using 1926-93 data produce a market risk premium of 5 percent." 

l'he market risk premium is tailored to the company's specific risk premium by 
multiplying the market risk premium by the firm's common stock beta, P. Beta is a 
measure of the sensitivity of the returns on the firm's stock to changes in the returns 
on the market and is readily available from financial services such as B , Standard 
$L Poor9s Coanpustat, or the Value Line Investment Survey. Hershey's beta is 1.0." 
With the layear Treasury bond rate, a market risk premium of 5 percent, and a beta 
of 1.0, Hershey's cost of equity is 

Using a market risk premium of 6 percent produces a higher cost of capital, 11.87 
percent. 

In summation, Hershey's cost of capital is composed of the eost of debt of 4.8 percent 
and the eost of equity of 10.87 percent (or for an alternative risk premium, 11.87 percent). 
The costs of debt and equity are weighted using the proportions each represents in the 
capital stmdure to arrive at a cost of capital for the fim. 

The first step to calculating cost of capital is to determine the book values of debt 
and equity. The debt and equity book values can be taken from the calculation of cap- 
ital. The second step is to estimate the market value of the capital components, which 
requires estimating the market values of debt and equity. 

Hershey's capital structure at the end of 1993 consists of 

Book Value Market Value 
Capital - (millions) (millions) 

Debt capitala $ 971.162 $1,004.313 
Equity capital 1,717.493 4,293.037 

Total $2,688.655 $5,297.350 

aThe market value of debt is estimated as the sum of the book 
value of long-term debt due in one year, notes payable at book 
value, the present value of operating leases (as calculated 
earlier), other liabilities at book value, and long-term debt at 
market value (as per Moody's Bond Record). 

in dollar t e rns  and 

Book Value as a Market Vdue as a 
Percentage of Percentage of Total 

Capital Total Capital Capital 

Debt capital 36.12% 18.96% 
Equity capital 63.88 81.04 

Total 100.00% -- 100.~% -- 

"see Copeland, KolIer, and Mumin (1994, pp. 260-61). 
'%e 1.0 beta taken from Vahe Line agrees with the beta reported by Cornpustat. 
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in terms of proportions.'3 
Wershey's capital structure at the end of 1992 (and the beginning of 1993) consists 

of 

Book Value Market Value 
Capital (millions) (millions) 
Debt capital $ 779.396 $ 792.595 
Equity capital 1,778.286 4,238.742 

Total $2,557.682 $5,031.337 

in dollar terms and 
-- 

Book Value Market Value 
Capital (millions) (millions) 
Debt capital 30.473% 15.753% 

Equity capital 69.527 84.247 
Total 100.000% 100.000% 

in terms of proportions. 
Additions and subtractions to debt and equity capital are made throughout the year. 

Because of this fact and the lack of specific data on changes in capital, the capital 
proportions can be approximated by averaging the beginning and ending capital pro- 
portions for the year. Using book values yields approximately 33 percent debt and 67 
percent equity. Hershey's weighted-average cost of capital (WACC) using the book 
weights and a 10.87 percent cost of equity is 

Nershey's WACC using book-value weights = [0.33(0.048)] + [0.67(0.1087)] 
= 0.0886 or 8.86% . 

Using market-value weights, the cost of capital is greater because approximately 83 
percent of Nershey's capital is equity: 

Hershey's WACC using market-value weights = [0. 17(0.048)] + [0.83 (0.1 087)] 

= 0.0984 or 9.84% . 

Which value should be used, 8.86 percent or 9.84 percent? For most applications, 
one should choose the method that better reflects the marginal cost of funds. If the firm 
raises an additional dollar of capital, in what proportion does it raise these funds? This 
question is usually thought of in terms of the market-value proportions-the 9.84 
percent cost of capital. But in this particular application, the cost of capital is being 
applied against the invested capital, which is most often stated in terns of book values. 
Mixing a market-valuedetermined cost of capital with book value of invested capital 
results in distortions.14 Therefore, the book-value-weighted cost of capital is used here 
to deternine economic proM. 

Economicpro$t aladgel.formance. Economic profit is the profit generated during 
the period in excess of what is required by investors for the level of risk associated with 
the 61x1's investments. Economic profit is analogous to the net present value of capital 

I3ln addition to estimating the firm's most recent market value capital components, looking at the 
capital structure of other f i m s  in the industry and considering the trends in the firm's capital structure 
over time are useful because the capital structure of a firm at a point in time may not reflect the firm's 
target capital structure. 

'%e extent of the distortion depends on the relalion between the market vdue of capital and the 
book value of capital-in other words, the market-to-book value ratio discussed earlier. 
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budgeting and represents the value added by the firm's management during the period. 
Using the two equivalent economic profit calculations shows that Hershey's man- 

agement generated an economic profit in 1993: 

Hershey's economic profit = NOPAT- (Cost of capital x Capital) 
= $272.604 million - (0.0886 x $2,688.655 million) 
= $272.604 million - $238.215 million 
= $34.389 million 

Hershey's economic profit = (Rate of return - Cost of capital) X Capital 
= (0.10139 - 0.0886) x $2,688.655 million 
= $34.389 million. 

Hershey earned an economic profit of $34.389 million in 1993. In other words, 
Hershey's management added value during 1993. 

Although it seems that Hershey added value during the period, as represented by 
the estimate of economic profit, we should note that the estimate of economic profit is 
sensitive to the estimate of the cost of capital. The cost of capital is something that is 
difficult to measure, as noted in Appendix G Looking at a range of cost of capital, plus 
and minus 100 basis points, gives an idea of this sensitivity: 

Hershey's economic profit if the cost of capital is 9.86% = $272.604 million - $265.101 million 
= $7.503 million. 

Hershey's economic profit if the cost of capital is 7.86% = $272.604 million - $21 1.328 million 
= $61.276 million 

Consequently, drawing a conclusion regarding the degree of profitability depends, in 
large part, on the estimated cost of capital. 

Market Value Added 
A measure closely related to economic profit is market value added. Market value 
added is the difference between the firm's market value and its capital. Essentially, 
market value added is a measure of what the firm's management has been able to do 
with a given level of resources (the invested capital): 

Market value added = Market value of the firm - Capital. (3.6) 

Like economic profit, market value added is expressed in terms of dollars, making 
the goal of the firm to increase added value. Performance is evaluated by looking at the 
change in market value added over a period. The change in the market value added is 
a measure of how effectively the firm's management uses capital to enhance its value 
for all suppliers of capital, not simply common shareholders.15 The change in market 
value added is the change in the marketvalue of capital (debt and equity) less the change 
in the book value of capital. 

Looking once again at Hershey, the following can be seen for 1992 and 1993: 

"A related issue is whether the firm's management should be striving to maximize the value of the 
firm or to maximize the value of common equity. The market-valueadded measure focuses on the former, 
whereas more common measures, such as stock returns, focus on the latter. In general, maximizing the 
value of the firm will result in maximizing shareholder wealth. 
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Capital 

Change from 
1993 1992 1992 to 1993 

(millions) (millions) (millions) 
- - 

Market value of equity plus 
market value of debt $5,29'?.350 $5,051,337 $266.013 

Less: Invested capital 2,688.655 2,557.682 130.973 
Market value added $2,608.695 $2,473.655 $135.040 

This analysis indicates that Hershey's management has increased market value added 
in 1993 by adding $135.040 million more in market value in excess of invested capital. l6 

h practice, the book value sf debt and the book value of preferred stock are often 
used to estimate the market value of capital and the book value of capital.17 Therefore, 
the change in market value added from one year to the next amounts to the change in 
the market value of com~raon equity plus the change in the book value of debt and 
preferred stock. 

Reconciling Economic Value Added with Market Value Added 
Two approaches are used to measure value added: economic value added (economic 
profit) and market value added. Economic value added is based on adjusted operating 
earnings (after taxes), invested capital, and the firm's WACC. Market value added is 
based on a comparison of invested capital with the market value of capital. The two 
measures are both designed to help evaluate the performance of a firm. 

Moreover, a logical link exists between market value added and economic profit. 
Market value added should be equal to the present value of future periods' economic 
profit discounted at the cost of capital. Assuming that the firm will generate, in perpe- 
tuity, future-period economic profit equivalent to the current period's economic profit, 
the relation between market value and economic profit is thus a simple one: 

Economic profit 
Market value added - Cost of . 

The perpetuity assumption is notvalid for mostfims, however, because of avery basic 
notion: Economic profits are generated only when a firm has some co~nparative or 
competitive advantage. Most firms cannot maintain these advantages for long periods 
of time; for example, government regulations change, patents are not perpetual, and 
demographics change-all of which can erode a firm's advantage and, hence, its eco- 
nomic profit. Therefore, the assumption of a perpetual stream of the current period's 
economic profit is not reasonable in most eases. 

Another reason why the relation in Equation 3.7 does not hold in practice is that the 
methods of determining economic profit and market vdue added are quite different. 
Economic value added is a single-period measure that is estimated using accounting 
data and an estimated cost of capid. Market value added uses market values, which 
are more fornard-looking estimates of performance than economic profit. 

Afinal reason why Equation 3.7 does not hold true is that the estimates of economic 

161n the case of Hershey, a small portion of the wlue added is from the increase in the market value 
of existing debt that resulted from a change in bond yields. The change in bond yields, which is in general 
outside the control of Hershey's management, thus affects the estimate of market value added (and, for 
that matter, economic profit, through the cost of capital). This sensitivity to changes in yields is, therefore, 
a weakness of economic profit and market vdue added; factors outside the control of the firm's 
management affect the performance measure. 

17§ee, for example, Stewart (1991, pp. 153-54). 
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profit are just tlaat-estimates. Ecollomic profit is estimated by starting with accounting 
data md making adjustments to better reflect economic reality. No matter how careful 
an analyst is in adjusting the accounting data, the estimated economic profit cannot 
precisely reflect true economic profit. 

Economic profit and market value added may result in conflicting evaluations of 
performance. For example, in 8993, General Electric Company r a k e d  fourth among 
1,008 firms selected by Stern Stewart based om its market value added ($42 billion), 
which indicates that General Electric was one of the best finns in terns of providing 
value to its shareholders. But General Electric had a negative economic profit of $304 
million, which implies that the finn9s management was losing value.18 This apparent 
contradiction between economic profit and market value added may be because of the 
fact that economic profit, zlthough theoretically forward looking, is based on historical, 
singleperiod accounting data and market value added is based on fomxd-looEng stock 
prices.lg Therefore, Equation 3.7 is nonsensical in the case in which there is an 
economic loss m d  a positive market value added. 

Chssilerueges in Applying Value-Added Measures 
Even advocates of economic profit do not prescribe a particular formula lor its 
calculation. Each finn is an individual case; the adjustments to arrive at operating 
profits after taxes are different for each finn. Therefore, from the perspective of the 
financial analyst who must rely on financial statements and other publicly available 
infomation to determine economic profit, applying EVA measures is difficult. 
Although a formula could be developed to deal with the most common adjustments, 
exceptions to the general rules, which must be dealt with, will always exist. 

Economic profit has ambiguous elements, most notably adjustments to operating 
income and cost of capital.20 These ambiguous elements result in several major 
problems when applying economic profit. First, two analysts may apply different 
formulas and draw different conclusions regarding a firm's relative 
Second, when applied intemajly to reward management, economic profit is subject to 
potential manipulation. Unfortunately, manipulation is the problem that economic 
profit was developed to solve-avoiding misleading accounting  measurement^.^^ 

Another problem with economic profit is how the cost of capital is calculated: 
o 2Tte me ofthe CXPM. Most applications of economic profit use a CAPM-based cost 

of equity. The CAPM has been challenged, however, as  inadequately capturing 
the risk-return 
The estimate ofthe market risk premium. In the applications prescribed by Stew- 
art (P991), a risk premium of 6 percent is used, which contrasts with the lower 

'$ee Walbert (1993, p. 65). Other conflicts in the top 10 MVA firms for 1992 include AT&T WVA 
rank of?), Exxon Corporation (MVArank of ll), and &er (MVArank of la)--all of which had negative 
EVA values. 

1 9 h  previously shown, slight differences in the estimated cost of capital can result in quite different 
conclusions regarding economic profit and, hence, performance. 

2%ese ambiguous elements are not the fault of economic profit, per se, but the starting point of 
tlhe calculations: reported financial statements prepared according to generally accepted accounting 
principles. 

21~tew2irt (1994) discusses the cuslomiaation of EVA calculations for particular companies and 
applications. 

2 2 ~ e e  Brossy and Balkcorn (1994) and "Stern Stewart EVA Roundtable" (1994, p. 66). 
23~ee,  for example, Fama and French (1992) and Haugen (1995) for a discussion olthe challenges 

to the CAT%. 
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risk premium of 5 percent used by Copeland, Koller, and Murrin (1994). Does it 
matter? Using the 6 percent risk premium produces a cost of capital for Hershey 
of 9.53 percent (instead of 8.86 percent) and a lower economic profit.24 
The m e  ojhlsiora'cakdalez. Some methods of calculating the WACG use historical- 
based data for the cost of capital instead of the marginal cost. Using historical 
data is reflected in three aspects ofthe cost-of-capital calculation: the use ofa his- 
torical beta, the use of averages of historical capital structure proportions, and 
the use of current yields on long-term debt (as opposed to expected yields). The 
estimated cost of capital is sensitive to the choice of data. 

Whether these issues affect the assessment of performance and relative pedomance 
is, of course, an empirical issue. 

To evaluate firm performance, an alternative to economic profit is a return-on- 
investment measure known as the HOLT This measure, referred to as 
CFROI, is an Imrneasure butnot in the traditional sense. The key difference between 
CFROI and the IRR typically seen in capital budgeting is that cash flows and 
investments are stated in constant monetary units in CFROI, which overcomes a 
deficiency of the traditional return on investment measures. 

CFROI and other cash-focused measures are a promising approach to perfor- 
mance m e a s ~ r e r n e n t . ~ ~  CFROI is, in essence, a rate of return. But as with other rate- 
of-return measures, high CFROIs are neither good nor bad because the return on an 
investment, to be attractive, should compensate the investor for the investment's risk. 
Therefore, when using a return measure such as CFROI, a benchmark is also needed 
that reflects the amount of risk-the firm's cost of capital. 

CFROl GalcuBationo. Basically six steps are involved in calculating a firm's 
CFROI: 

Step 1: Calculate the life of the assets. 
Step 2: Calculate gross cash flow. 
Step 3: Calculate gross cash investment. 
Step 4: Galcallate the sum of nontlepreciating assets. 
Step 5: Solve for the rate of return (CFROI). 
Step 6: Compare CFROI with the benchmark. 
CFROI is the return on investment expected over the average life of the firm's 

existing assets. The basic idea is that the firm has made current and past invest- 
ment decisions that are expected to generate future cash flows, and CFROI is a 
measure of the return on those investments. The gross cash flow (Step 2) is the 
estimate of the cash flow expected each year over the life of the assets. Gross cash 
flow is based on the currentyear's income adjusted for noncash operating expenses 
and financing expenses. The gross cash investment (Step 3) represents the gross 
invested capital in the firm in the current year. The nondepreciating assets (Step 
4) represent the terminal value of the firm at the end of the average life of the firm's 

24~minking firms according to economic profit should not be affected significantly by the choice of 
the risk premium as long as the firms' betas are close to I. But in those cases with betas much different 
from 1, the choice of the risk premium begins lo affect Brans' relative rankings. 

f rms  use the HOLTmethod in their consulting practice: HOLTValue Associates, LP (dealing 
primarily with podolio management) and BCG/HOLT (dealing primarily with corporate management). 
Slight differences arise in the calculatio~l of CFROIs by these two firms. 

' ' ~ e e  Reimann (1988) and Birchxd (1994) for a discussion of the benefits from these measures. 
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existing assets. CFROI is thus the return that equates the gross i~ivestment ('the 
present value) with the sum of the presegt value of expected annual cash Bows and 
the present value of the terminal va$?;e. The  basic calculations in detern~ining the 
CFROI will be demonstrated, as previo~asly, using Hershey. 

Asset lvi. The  average life of the firm's assets is used as the anzlysis horizon 
in caiculating the CFROI. Determining precisely the average life of the firm's assets- 
in-place would be diBi.cult, so an approximation is necessaqJ-y. One approximation is 
the median of the ratio of the gross plant assets divided by the depreciation expense 
for the current year and each of the ma previous years. To see how this works, look 
at Hershey for each year during the period 1991 through 1993: 

1993 1992 1991 
(millions) (mi2ions) (millions) 

Gross plane assets $2,041.764 $1,797.437 $1,381.296 
Less: ConsL~ction in progress (171.100) (196.900) (179.500) 
Less: h d  

Depreciable moss assets 
Divided by: Depreciation 

expense 100.124 84.434 72.735 

Estimated asset 1ie (years) 18.202 18.480 i8.87.5 -- - 

The median of the three yeas '  estimated assex life is 18.48 years. Beea::se workkg 
with whole years is easier khan working with partial years. assume that :he horizoc 
for the analysis is 18 years. 

Cross cash l$ow. The gross cash GOW is calIculated by searting with net i ~ -  
come after taxes and the11 adding back r~oncash operating expenses and financing 
expenses deducted to arrive a tne t  income. Using 1993 Hershey eats resuits in the 
following calcuhtisn of gross cash Wow: 

Net income &er tax but 
before extraordinary items 

Add: Depreciation and arnorthzation 
Add: interest expense 
Add: Operating rental expense 
Add: Deferred taxes 
Less: Special iten? 
Add: Tax benefit from specid item 

Gross cash flow 

Three primary differences exist behveen the gross cashflow used in this analysis and 
the adjusted operating pro6ts used to calculate economic pro5ts. Erst! goodwill 
amodization is added back to net income En the calculation of economic profit, 
whereas both depreciation and amop"hIzation are added back to arrkve at gross cash 
now, which is a fundamental difference between the two approaches. En determining 
economic profit, depreciation is not added back because it is considered a cost of the 
business; that is, depreciation represents the use of the assets. In determining the 
CFROI's gross cash Bow, the objective is to reflect cash Bows; l~ence, depreciation is 
added to income to rened actual cash flows.2a The second difierence between 'he tvno 

"hother rationale for adding back depreciation is that the depreciation expense resects an element 
that can be easily manipulated b y  the judicious choice of depreciation methods. Adding back the 
depreciation expense results in more comparable returns among firms. 
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methods is that in the determination of economic profits, the tax expense is adjusted 
to reflect actual cash taxes. No such adjustment is made in determining the CFROl's 
gross cash Bow. Third, operating rental expenses are added back to determine gross 
cash flow for CFROI, whereas only the estimated interest portion of rentals is added 
back to reflect economic profit. 

Gross cask investment. Gross cash investment consists of book assets 
grossed up for accumulated depreciation and the value of operating leases not pre- 
sented in financial statements. 

h o u n t  
(millions) 

Gross plant, property, and equipment $2,041.764 
Add: Present value of operating leases 337.291 
Add: Goodwill 473.408 
Add: Accumulated ~oodwill u 

amortization 
Gross cash investment 

The calculation here of the value of operating leases is dierent  from that used for 
economic profit. The future operating lease commitments are discounted over a period 
that reflects the life of the assets-18 years in the case of Hershey. Tbe present value 
of the operating leases is calculated as a stream of current rental expense for noncan- 
celable leases discounted at the real rate of interest on the firm's debt. The rental 
expense for 1993 is $24.524 million (footnote 13). Assuming that the real debt rate is, 
say, 3 percent, the present value of the operating leases is $337.291 million. 

Keep in mind that when determining economic profit, gross cash investsment for 
CFROI and invested capital d#er in several respects. One difference is that accumulated 
goodwill is added back into invested Another difference is that assets are 
grossed up for accumulated depreciation for CFROI, but only the amount net of 
depreciation is figured into invested capital for economic plrofit purposes. 

Nondefireciating assets. The terminal value consists of the expeded nondepm 
ciating assets of the finn, which includes land, net working capital, and any investments 
in marketable securities. For Hershey, the terminal value is 

Amount 
(millions) 

Land $ 48.239 
Add: Net working capital 442.946 
Add: Other assets 31.783 

Terminal value $522.968 

Caveats. One of the key elements in CFROI that is not reflected in these calcu- 
lations is the adjustment of the financial items to reilect current dollars, which requires 
the following adjustments: 

a monetary inflation adjustment to gross cash flow to reflect monetary gains and 
losses; 

* a current-dollar investment adjustment to gross investment to reflect the current- 
dollar values of prior periods' capital expenditures; and 
an inflation adjustment for land to adjust the terminal value such that the value of 
land is in current-dollar amounts. 

In practice, these adjustments involve calculations that are of a proprietary nature and, 

"1n some applications, accumulated goodwill is added back into the CFRBI's invested capital. 
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therefore, are not presented here.29 
CFROB. CFRBI is the return that equates the gross cash investment with the 

sum of the present value of the annual gross cash flow (assumed constant each year over 
the life of the assets) andl the present value of the terminal In the case of Her- 
shey, 

Gross cash investment = $2,925.863 million 
Gross cash flow = $ 427.156 million 
Nondepreciaeing assets = $ 522.968 million 
Asset life - 18 years 

CFROI, using the above mounts, is 13.3310 percent.31 Keep in mind that this rate is 
in nominal terms; that is, these values have not been translated into current 
Once the adjustments to current-dollar terms are made, CFROI (which is, in effect, 
an IRR) is then compared with a benchmark return. Given the cost of capital that was 
calculated earlier in this chapter, one can see that Hershey has a nominal CFROI that 
exceeds its nominal cost of capital. 

Discussion. The CH;ROI approach does not lend itselfwell to simplified examples 
because several of the calculations are proprietary in nature, but this type of approach is 
attractive for a number of reasons: 
o CFROI provides an assessment of performance in the familiar return-on-invest- 

ment terns instead of in dollar terms (as is the case of economic profit). 
* The CFROI return calculation overcomes some of the drawbacks of using a tra- 

ditional return-oninvestment approach because the return is stated in real (in- 
stead of nominal) terns, thereby facilitating comparisons across time and across 
borders. 

* In the GFROI approach, accounting income is translated into cash flows, which is 
a better reflection of performance. Using cash flows improves on traditional mea- 
sures and involves adjustments that are similar (yet not identical) to those made 
to accounting data in calculating economic profit. 

A more detailed description of CFROI can be found in Thomas and Edwards (1993) 
and Madden (1995). 

One drawback to using CFROI is that the end result of the calculations is in current- 
dollar terms. In the Hershey example, CFROI based on readily available iniormation is 
approximately 12 percent, but CFROI requires making current-dollar adjustments, 
which results in a return on inveslrnent that relies on the quality of these current-dollar 
adjustments. Small differences in the current-dollar adjustments, which require esti- 

2%artley Madden, a partner of ROLT Value Associates, kindly provided rough estimates of these 
adjustments for Hershey's 1993 calculations. The estimate of the current-dollar adjustments to 
nondepreciating assets is $74 million, and the estimate of the current-dollar adjustments to gross cash 
investments is $624 million. 

30~n time-value-of-money vernacular, the present value is the gross cash investment, the periodic 
cash flow (the payment) is the gross cash flow, the future value is the terminal value, and the asset l i e  
is the number of periods. 

3 1 ~ e  calculation of GFROI is straightforward when it is the rate that equates the gross cash 
investment to the future gross cash flow stream and the nondepreciating assets (the terminal value). 
Therefore, using time-value-of-money terms, future value = $522.968 million, present value = $2,925.863 
million, payment = $427.156 million, and number of periods = 18. 

3 2 ~ s i n g  the estimates of the current-dollar adjustments provided by HOLTValue Associates, CFROI 
for Hershey is 10.254 percent, which still exceeds Hershey's cost of capital.Thisvalue for CFROI has not, 
by the way, been translated into real terms. It should be noted, however, that HOLT Value Associates 
calculates an inklation-adjusted benchmark discount rate by using methods that differ from the traditional 
cost-of-capital calculations. 
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mates of the current value of inventories, plant and equipment, and land, can result in 
different GFROI values. If the current-dollar adjustment for inventories were $400 
million, gross plant $700 million, and land $50 million, GFROI would be 10.2 percent. If, 
instead, the current-dollar adjustments were $300 million, $800 million, and $0, respec- 
tively, GFROI would be 9.7 percent. Therefore, GFROI is sensitive to the current-dollar 
adjustments. 

h o t h e r  drawback is that CFROI is dificult to translate into an evaluation of 
performance. Is a GFRBI of 10 percent good or bad? The answer lies in the comparison 
of the CFROI with a benchmark return, which should reflect the risk associated with 
the firm's capital investment. Consistent with the CFROI approach, this benchmark 
should be a discount rate that is stated in real tenns. Instead of the traditional (and 
familiar) cost of capital that uses readily available market data in its estimate, the 
benchmark for CFROI requires using a cost of capital stated in real instead of nominal 
terms. This adjustment adds one more layer of estimation in the calculation of the cost 
of capital. 

Summavy 
The increased attention to pedomance measurement for compensation purposes has 
led to measures that appear to be an improvement on traditional measures. Leading 
the charge has been Stern Stewart's advocation of the use of economic profit to 
measure pedomance. Although not a new concept, the application sf economic profit 
to evaluate perfonnance has focused attention on refining these measures. 

In this chapter, we applied economic profit, market value added, and CFROI to Her- 
shey for 1993. Our estimates show that Hershey's management added value according to 
economic profit and market value added. Our estimate of CFRBI conlims that Hershey's 
management added value. 

The concepts of economic profit and market d u e  added are appealing because 
they provide measures of perfomarnce that are consistent with financial theories, but 
our ex~np les  point out some ofthe potential problems with using these measures. First, 
the estimate of economic profit requires many adjustments to accounting data lo remove 
distortions attributed to accounting methods. Some of the data needed to make these 
adjustments are not readily available in published financial statements. Scond,  the 
estimate of economic profit is sensitive to the estimated cost of capital; small changes 
in the cost of capital can result in large changes in estimated economic profit. And last, 
conflicts may arise between economic profit and market value added. These conflicts 
arise, in part, from the two different approaches to assessing value added: Estimating 
economic profit requires using accounting data to estimate value added, whereas 
estimating market value added requires using the market's assessment of value. 
h alternative measure of performance, CFROI, is a return on investment that 

adjusts lor inflation, hence making the performance measure comparable across lime 
and borders. Like economic profit, CFROI is sensitive to the elements in the calcula- 
tions-in particular, the current-dollar adjustments and the selection of the real cost of 
capital. 

Despite the potential sensitivity of these measures of pedommce to elements in 
their calculation, these pedomance measures are useful in examining changes in the 
firm's performance year to year. In this case, the key is to be consistent in the 
calculations from year to year. For example, if the same method of adjusting to current 
dollars is applied to calculate CFROI every year, then focusing on how GFRBI changes 
from one year to the next mitigates the concern over its sensitivity "co the adjustments. 
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Perhaps the greatest benefit from the value added and @FRO1 measures is their 
ability to shift the focus away from accounting profits and toward measures that more 
closely represent true economic pedommce. The measures' developers face challeng 
es in devising methods that both remove accounting distortions from reported financial 
data and capture the true costs of capital, but the discussion and debate surrounding 
these measures will help refine them to better represent a firm's performance. 
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4. Comparison of Alternative 
PeHormance Measures 

The ultimate test of a measure of performance for a publicly traded firm is its stock 
price-the market's collective judgment of the value of the company's ownership 
interests. Therefore, our evaluation uses market performance measures as a bench- 
markB We believe that the goal of a firm's management should be to maximize 
shareholderwealth. To that end, the performance of any firm should be judged using 
some type of share price performance measures. In this chapter, we compare both 
the traditional and recently developed value-added measures with share price per- 
formance to gauge how well these measures reflect the market's assessment of per- 
f ~ r m a n c e . ~  We cannot directly test how well these measures assess the 
performance of a particular division, product line, or manager, but we can examine 
how these measures assess the performance of a firm compared with market mea- 
sures of performance, thus providing information on their usehlness. 

The Sample 
The empirical comparisons require stock price and financial statement data. Financial 
statement data are taken from Standard & Boor's Compustat, and stock price data are 
taken from the University of Chicago's Center for Research in Security Prices (CRSP) 
databases. S e r a 1  sample years are selected to examine the robustness of these 
measures for different market and economic environments. We chose five sample 
years, 1988 through 1992. 

The sample contains companies that satisfy the following criteria: 
1. The company's common stock traded on the New York Stock Exchange 

during the sample years. 
2. The company is not in a financial or public utility line of business, based on 

Standard Industrial Classification codes. 
3. Monthly stock price data for the company are available in CRSP's databases 

for the sample years. 
4. Financial statement information is available for the company from Corn- 

pustat's annual industrial and research databases for the sample years.3 
5. The company's fiscal year end is in December. 
f i e  first criterion allows for the comparison of our findings with published exam- 

'~ecause  the market-value-added measure includes the change in market value, we expect to find 
that market value added is closely related to the market performance benchmarks. 

2The CFWOl measure is not examined in this empirical study because the key adjustments for 
current-dollar translations are proprietary. 

3 ~ e  include firms that iue listed in the Cornpustat Research database m d  fums in the Annual 
Industrial database to avoid a survivorship bias. For a discussion of the potential problems with 
survivorship bias, see Hagin (1988) and Ross (1994). 
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ples, thus providing confidence in our results. The second criterion is necessary because 
several of the measures are not applicable to financial or utility ~ompanies.~ The third 
criterion allows for the calculation of the share price benchmarks. The fourth criterion 
allows for the calculation of the traditional and recently developed performance mea- 
sures. Because several of the performance measures require detailed financial state- 
ment data, we perfom the analysis for a different number of fims each year based on 
availability of data. The last criterion permits comparisons of performance among f ims 
within a given sample year,5 The resultant sample sizes, noted in Table 4.1, range from 
a low of 259 firms for 1989 to 282 f ims for 1992. 

Table 4.1. Average Benchmask Returns far Each Year, 198S92 
Number of 

Securities in Total Stock Market Model- Size-Adjusted 
Year Sample Return Adjusted Return Return - 
1988 262 13.5% -5.3% -2.4% 
1989 259 15.9 3.8 3.6 
I990 267 8.8 5.5 -1.5 
1991 274 15.3 -8.0 -0.4 
1992 282 18.5 -0.9 2.2 

Problems arise in coordinating financial statement data and market data. Suppose 
we want to evaluate IBM Corporation's financial performance for 1990 by comparing 
the return on assets with the common stock's total return. Return on assets for 1990 
uses income statement and balance sheet data for the fiscal year 1990, which happens 
to be the calendar year. Ifwe compare the 1990 return on assets with the common stock's 
total return for calendar year 1990, the results will be out of sync because the stock's 
return is measured over a period in which some of the 1990 financial data are not 
available. Because financial statements must be released soon after the fiscal year end, 
we allow three months for this information to be reflected in the stock's price.6 

The Variables 
The comparison of measures of performance requires us to calculate three types of 
variables. The first is the benchmark variable that is based on a firm's common stock 
market performance. The benchmark variables represent the markets measure of 
performance. The second type is the traditional performance variable, as discussed 
in Chapter 2. The traditional performance measures represent widely used measures 
of performance. The third type is the value-added measure, discussed in Chapter 3. 
These variables are estimates of value added, based on economic profit and market 
value added. 

Bsnchmarks. We develop three benchmarks to use in our analysis. The first is the 
simplest: the a n w d  or total stock return mR). This return is calculated by compound- 

%e valueadded measures are not applicable to financial service firms because the definition of 
capital is quite different for these firms. The valueadded measures are not applicable to public utility 
h s  because these firms are regulated in such a way as to produce a specgc return on capital. 

5~orne  of the published rankings of firms based on return and value added (see, for example, Tully 
I19931) do not distinguish among firms based on fiscal year end, which causes a mismatch of the data 
among 6 m s  and with any market return data. 

%is approach is similar to that used by Fama and French (1992) and others in studies that use 
both financial statement data and market data. The purpose of this strategy Is to avoid look-ahead bias. 
Therefore, when we report stock performance for the sample year 1990, for example, we are reporting 
performance for April I, 1990, through March 31, 1991, a period that we assume captures the financial 
information released for the fiscal year 1990. 
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ing monthly returns for the stock over the year, April 1. of the smple  year through 
March 31 of the following year. We include this measure not only because it is simple 
but also because it allows comparisons with published performance of some of the 
recent measures. 

The second benchmark is a market model-adjusted measure. This expected return 
is based on parameters h m  a market node1 estimated over t-he 60 monthly returns prior 
to April 1 of the s,mple year. n e  market model regression is used to estimate the inter- 
cept and slope coefficients, which are then used to generate expected returns for each 
month in the sample year. We then calculate the security's annual return by compound- 
ing the monthly returns and calculate the expected annual stock return by compounding 
the monthly expected returns. The difference between the security's actual annual stock 
return and the expected annual return is the excess return, or the market modeladjwted 
returaa ( 

The third benchmark is a size-adjusted returaz (SAR). This return is calculated by 
first placing each security into a decile based on the size of the equity's market value as 
of March 31 of the sample year. The size deciles are formed by ranking all MSE firms 
by their market value of equity on March 31 of each year. The average return for each 
size decile is calculated for each month in the sample year by equally weighting each 
securiw in the decile. For a given security, its SAR is the difference between its total 
annual stock return and the total annual stock return for the size decile for which it is a 
member, where each annual return is calculated by compounding the corresponding 
monthly r e t ~ r n s . ~  

These three benchmarks form a basis for comparing each performance measure 
that is based on financial statement data. statistics for each benchmark are 
presented inTable 4.1..The excess returns, nd SAR, are close to zero, as expected. 

We calculate con-elations between the benchmarks to see how closely they rate the 
performance sf the firms. We present both parametric and nonpararnetric correlations 
(and related tests of significance) in Table 4.2 for each sample year.8 The returns for 
the three benchmarks are highly conelated with one another, with the closest relation 
being between total stock returns m d  size-adjusted returns. In other words, the bench- 
marks produce similar rankings of the stocks' perlomanee. 

Table 4.2. Parametric and Nonparametric Gorrelatiicbrrs amomg 
Benchmark Rslurrgas far  Each Year, 298+92 

TSIh and W s  TSRs and SARs 

Pearson Spearman Pearson Spearman 
Correlation Comelation Correlation Correlation 
Coefficient Coefficient Coefficient Coefficient 

Year @ararnetric) (wonparametric) (parametric) (nonpararnetric) 

Nore: All correlntiorl coefficients are different from zero at the 5 percent level of significance. 

follow a methodokogy similar to that used in hkonishok, Shleiler, and Vishny (1994). 
BThe nonparametric correlations are similar to the more familiar parametric correlations. The 

nonparametric, OH Spearman, correlations involve first ranking the sample cases by each of two variables 
(in this case, two of the return benchmarks) and thela testing whether the rankings are similar. 
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Tradltlonal Measures of Bs~ormamce. We look at five traditional measures of 
performance: 

basic earning power, defined as the ratio of operating earnings to total assets; 
return on assets, defined as the ratio of net income to total assets; 
return on equity, defined as the ratio of net income to the book value of equity; 
cash flow return on assets; and 
Tobin's q proxy, defined as the ratio of two sums: The numerator is the sum of 
the book value of debt, the liquidating value of preferred stock, and the market 
value of common stock; the denominator is the sum of the book value of equity, 
the book value of preferred stock, and the book value of debt, the sum of which 
is total assets. 
Each measure is calculated for each firm and each sample year. We present 

descriptive statistics for each of the traditional measures for each year in Table 4.3. 
Correlation coefficients between each of the traditional measures for a representative 
year, 1990, are presented in Table 4.4. We present only one year of correlations to 
keep the presentation simple, although the correlations are similar for each of the 
sample years. Each of the pairwise correlations shown in Table 4.4 is different firom 
zero at the 5 percent level of significance, which indicates that the traditional measures 
provide similar evaluations of performance. 

Table 4.8. Descriptive Statistics of Traditional Pelrfformanee 
Measures 

Gash Flow 
Basic Earning Return on Return on Return on Tobin's q 

Year Power Assets Equity Assets Proxy 
.- 

1988 0.10 0.06 0.20 0.11 1.42 
(0.05) (0.04) (0.26) (0.05) (0.50) 

1989 0.11 0.06 0.14 0.10 1.45 
(0.05) (0.04) (0.31) (0.05) (0.56) 

1990 0.09 0.05 0.18 0.10 1.49 
(0.05) (0.04) (1.11) (0.05) (0.69) 

1991 0.09 0.04 0.16 0.09 1.57 
(0.06) (0.05) (2.18) (0.06) (0.78) 

1992 0.09 0.04 0.11 0.09 1.64 
(0.06) (0.05) (0.72) (0.05) (0.69) 

Note: Table values are averages, with standard deviations in parentheses. 

Table 4.4. Covrelatloms betweem Traditiasal PezHarmance Measures, 
1990 

Cash Flow 
Return on Return on Return on Tobin's q 

Assets Equity Assets Proxy 

Basic earning power 0.87 0.21 0.78 0.76 
Return on assets 0.18 0.84 0.75 
Return on equity 0.15 0.18 
Cash flow return on assets 0.67 

Note: Table values are parametric correlations. All correlation coefficients are different from zero at 
the 5 percent level of significance. 

WaBueAdded Measures of P ~ ~ ~ m a n c e .  Several value-added measures are 
calculated to assess a firm's performance. The first is economic profit, which is the 
d8erence between the net operating profit after tax (NOPAT) and the cost of capital, 
stated in dollar terns. Fims are ranked by the amount of economic profit that is 
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generated in a period. Ee:onomic profit is defined in Equation 3.1 and is calculated here 
in the manner described in Chapter 3.9,10 

Economic profit is the dollar nsnount of value added during a period. By construction, 
economic profit is affected by a fim's size (that is, its capital); larger firms, with greater 
arno~ar~ts of capital to use, mill generate a dispropohonate moun t  of economic profit. 
?"nerefore, we create a second measure of performance that is sinilar to the traditional 
f o m  of a return but with refmements in &e czdcklliations of the benefit from using capital 
and the anount of capital. We divide NOPAT by average hvested capital (hat is, the 
average ofthe beginning of the year's capital and the end of the year's capital) to produce 
the return on capih1.lL Because we are dividing NOPATby capital, the cost of capid does 
not affect this return. 

To facilitete comparison af firms, we also develop a proxy that is a vanation on 
economic profit.12 'Illis measure is the spread between the return on capital (that is, 
NOPAT divided by Hrlvested capital) and the cost of capital (expressed in percentage 
Items). When multiplied by invested capital, this spread produces the dollar economic 
profit. This measure is expressed in Equation 3.7. The difference between the return 
on capital and the spread is the cost of capital. 

The fourth valueadded proxy is the chmge in the market value added. Market value 
added is defined in Equation 3.6, and its change is calculated as described in Chapter 3- 
the sum of the change in the market vdue of equity and the change in the book value of 
debt m d  prekmed stock. l l i s  measure may be sensitive to the size of the fim, however, 
because f i m s  With large capital bases m more easily generate greater mounts  of value 
added. Therefore, for standardization we create a fifth proxy, the percentage of change in 
market vdue added (it., market value added divided by beginning total capital).'' 

We provide descriptive statistics for each of the value-added measures in Table 
4.5. Economic profit and the change in market value are both represented in dollar 
terms. Notice that in four of the five years, the average economic profit is negative, 
but the average is not significantly different from zero at the 5 percent level.14 VaTe 
provide correlations between each of the value-added measures for 1990 in Table 

'one diflerance, however, behveen economic profit in the empirical study and that described in 
Chapter 3 is that rentals beyond the fifth year are not wailable for most firms, so this element is left out 
in the empirical study; in ocher words, the present value of operating leases is the present value of the 
reported next five years' rentals. 

'OIR estimating the cost of capital for each firm, we use the following assumptions and proxies: 
(1) The risk-free rate is proxied by the U.S. Treasury 10-year bond rate; (2) the long-term debt 
interest rate is assumed to be the prevailing yield on similar-rated debt; (3) the preferred shock yield 
is proxied by the average yield on seasoned preferred stock issues; (4) the CQlnmOn stock beta is 
calculated using the monthly returns for the 60 months prior to March 31 of the sample year; and (5) 
the risk premium for the market is 5 percent. All debt and preferred stock yields are from Moody's 
Investors Service's I~~pedwstrial -Vanzcal, 1989 to 1993. The average cost of capital ranges from a low of 
8.12 pcscrnt in 1992 to n high of 10 12 percent in 1988. 

"We use the average of the beginning-of-the-year and end-of-the-year capital in our calculations of 
economic profit and market value added. This technique differs from Stewart's approach (1991, p. 173); 
he uscs beginning-oEehe-ye31.h capital to estimate economic profit and end-of-theyear capital to estimate 
market vaiue added. 

' h e  need to standardize among firms is recognized by Stewart (1991, p. 167). If comparisons are 
made arnoag years, further standardization is needed. 

'%he need to standardize the change in market value added is recognized by Stewart (1991, p. 173), 
with further shndardiziadon required if comparisons are made over time. Despite the recognized need 
to standardize, many publislaed rankings of firms do not use standardization. 

I41V'e examined &rms with axtreme negative values of economic profit. These fims were, in general, 
lairlylnrge and were experiencing flat or declining earnings. For example, in 1989, the live largest negative 
values of economic profit were for Ford Motor Company, Chevron Corporation, Occidental Petroleum, 
Xerox Corp3or,aiiom, and McDonneEl Douglas Corporation. 
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4.6. In all years, the percentage of change in market value added is not correlated 
with the other measures, although significant correlations exist between each of 
these other measures. 

Table 4.5. Descriptive Statistics of Vaiue-Added Performance 
Measures 

Spread between Percentage of 
Return on Change in Change in 

Economic Return on Ca~ital  and Cost Market Value Market 
Year Profit Capital of Capital Added Value Added 

1988 -$28.46 0.10 -0.002 $833.33 0.19 

Note: Table values are averages, with standard deviations in parentheses. 

Table 4.6. Correlations between Value-Added Performance Mea- 
sures, 1998 

Return on 
Capital 

Economic profit 0.39" 
Return on capital 

Spread between 
return on capital 
and cost of cap id  

Change in market 
value added 

Spread between Percentage 
Return on.Capital Change in Change in 

and Cost of Market Value Market Value 
Capital Added Added 

'~ndicates a correlation coefficient different from zero at the 5 percent level of significance. 
Nore: Table values are parametric correlations. 

Empirical Results 
The focus of the analysis is on how well the traditional and value-added measures of 
performance correspond to the benchmarks that are based on market performance. 
Each performance measure is compared with the benchmarks using both parametric 
correlations and nonpararnetric correlations. 

Tradltlomal Measures. Before we examine how well the value-added measures 
rate firms relative to the benchmarks, we look at how well the simpler, traditional 
methods of performance measurement rate firms. The parametric and normparametric 
correlations between the five traditional measures and the benchmark returns for each 
year are reported in Table 4.7. Correlations that are &&rent from zero at the 5 percent 
level of signzcance are noted. Based on the method of constructing each of these 
measures, we expect a positive correlation with stock returns, which, in general, is what 
we find. Furthemore, the parametric correlations with the returns are not as strong as 

38 %e Research Foundation of the ICFA 



PO'O 
.PZ'O

 

-9E.O
 

+O
Z'0 

LO'O 

80'0 
-9T

.0 
.SZ'0 

PO'O 
.8T'0 

+9C
'0 

L0'0 
60'0 

LD'O 
.ZZ'0 

*IP
'0 

J'1.0 

20'0- 

.ZZ'O- 
JZ'O 
* 1

 P'O 

11.0 
00'0 

.a3ue3g!u8!s jo [aA
a[ lua31ad s ayl ~

r
!

 
olaz ruog luaiagtp s! lua!31~ja03 

uo!]e[a~io3 aql ley1 sarnes!pul* 
.- 

00'0 
.ST'O

- 
.OZ'(r 

S0'0 
00'0 

Z661 

+FZ'O
 

01'0- 
90'0- 

.91'0 
-91.0 

1661 
-1 P'O 

+
P

ro
 

-6Z'O
 

.OP'O 
+SV

O
 

0661 

-9T'O
 

-81'0 
21'0 

-1E'O
 

JZ
.0 

6861 

01'0 
20.0- 

10'0 
01'0 

+ET'O 
13861 

K
xo~d b sd

u
!q

o
~

 

90'0 
60'0- 

TT'O- 
90'0 

PO'O 
Z66T 

+PI'O
 

60'0- 
ZO' 0- 

60'0 
80'0 

T66T 
JZ'O 

+91'0 
$1'0 

-0E'O
 

+
l€'O

 
066T 

01'0 
-ET'O 

+
 61 '0 

+81'0 
60'0 

6861 
ZO'O 

S0'0- 
PO

'O
- 

90'0 
PO'O 

8861 
s~

a
sse 

uo runlaJ M
O

D
 q

se3 

PO
'O

- 
L0'0- 

J1.0 

80'0- 
FO

'O
- 

PO'O 
EO'O- 

2661 
00'0 

10'0 
+PI'O

 
90'0- 

1661 
.FZ'O

 
90'0 

+0P'O
 

%
FI'O

 
0661 

90'0 
00'0 

+SI'O
 

PO
'O

 
6861 

TO'O- 
+TT'0 

,EI'O
 

"ST'O
 

8861 
Q

nba uo m
n$ax 

11'0 
11.0- 

. EZ'O- 

TO'O- 
.zr0

 

+FV
O

 
+FTO

 

00'0 



Compa~y  Pe~ormance and Measures of Value Added 

the rank correlations. 
No one measure dominates in terms of the con-elation with stock returns, although 

the basic earning power ratio, the return on assets, and Tobin's q are more highly 
correlated with stock returns than return on equity and cash flow return on assets. For 
both 1988 md 1992, the relation between these measures and stock returns is weak. 

Vaiwe-Added Measures. The parametsic and nonparmeltric correlations between 
each of the five valueadded measures and stock returns are presented iraTable 4.8 for each 
year. A positive relation exists in most years. Sirnilar to the results with the traditional mea- 
sures, the results for 1988 and 1992 are quite different kom those for the three intervening 
years, especially for economic vdue added. 

The use of the dollar mount  of economic profit as a pedormance measure bears 
little relation to stock returns, as indicated by the majority of insignificant con-elations 
and the presence of significant negative correlations in 1992. Only in 1990 do consis- 
tently positive significant correlations exist between economic profit and stock returns. 
The return on capital (NOPAT divided by invested capital) is positively correlated with 
stock returns in 1989,1990, and 1991. 'bus,  there is improvement relative to the dollar 
mount of economic profit. Negative correlations exist in 1992, however, and little 
relation is found between the spread and returns in 1988. Interestingly, removing the 
cost of capital does not improve the correlations with stock returns, which can be seen 
by comparing the correlations for return on capital with those of the spread in Table 4.8. 
The correlations of the spread with stock returns are not much different from those for 
the return on capital with stock returns.15 

The market-value-added measures are statistically significantly correlated with 
stock returns. This association is attributed to the use of the change in market values 
directly in the measure. The change in market value is significantly correlated with stock 
returns in terms of the rankings, as is the percentage of change in market value added. 
Market value added and stock returns are not pedectly correlated, however, because 
the market-vdueadded measure includes the change in the book value of debt and 
preferred stock, whereas the stock returns do not. Therefore, market-value-added 
measures should be used with caution unless care is taken (1) to determine the market 
values of debt and preferred stock and (2) to include these values in the estimate of 
market value added. 

Market-mlueadded measures may not be perfectly correlated with market-adjusted 
and sizeadjusted stock returns for another reason: The market-valueadded measures 
ds  not control for general market movements and risk. The market value of a stock may 
increase because of correct, v a l u e - m ~ f i n g  decisions by management, but the market 
value of a stock may also increase because stocks in general are increasing in value or 
because the stock has a different risk from the market. hoking at the market-value 
added measures md stock returns, therefore, does not give a complete picture. Table 
4.8 shows that the market-valueadded measures are highly con-elated with both market- 
adjusted and size-adjusted returns, suggesting that the controls for market movements, 
at least in the sample years 1988 through 1992, are not crucial. 

The results with respect to market-valueadded measures indicate that these mea- 
sures are good but not perfect proxies for the performance of the firm's management 
over a period of time. Unhke economic pro& the application of market-valueadded 
measures is limited to assessing the performance of the firm as a whole and cannot be 

 SO calculated economic profit, return on capital, and the spread based on ending capital with 
neady identical results. 
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Company Pe$omzance and Measures of lralue Added 

used to assess performance of a division or other subset of the firm's management. As 
measures of the performance of the firm as a whole, however, market-adjusted and size- 
adjusted stock returns are reasonable alternatives to using the market-valueadded 
measures. 

As mentioned previously, the ranking of fims on the basis of economic value added 
and market value added may be affected by the size of the finn.16 We examine the 
relation between size and economic profit and market-value measures of performance 
to see the extent to which rankings by these measures are affected by a firm" size. To 
illustrate this point, we represent size two ways: the bookvalue of equity and total assets, 
where both values are measured at the beginning of the period. The relations behveen 
size and economic profit and the relation between size and market value added (both 
in dollar values) are shown in Table 4.9. The correlations between the absolute values 
of these two measures and the two measures of size (beginning book value of equity 
and total assets) are positive and different from zero.17 Therefore, when rmkings of 
fims by either valueadded measure are reported, the leading fims are likely to be large 
fims.18 

Table 4.9. Relationship between Size and Value-Added Measures, 1988-92 
Absolute Value of Economic Absolute Value of Market 

Profit Value Added 
Pearson Spearman Pearson Spearman 

Measure of Correlation Correlation Correlation Correlation 
Year Firmsize (parametric) (nonpararnetric) (parametric) (nonparamebic) - 
1988 Book value of equity 0.54 0.65 0.37 0.69 

Total assets 0.53 0.67 0.63 0.65 

1989 Book value of equity 0.61 0.64 0.62 0.75 
Total assets 0.65 0.68 0.64 0.69 

1990 Book value of equity 0.44 0.64 0.67 0.77 
Total assets 0.66 0.73 0.30 0.60 

1991 Book value of equity 0.51 0.65 0.64 0.71 
Total assets 0.70 0.70 0.37 0.60 

1992 Book value of equity 0.45 0.67 0.77 0.70 
Total assets 0.56 0.66 0.59 0.67 

Note: All correlations are different from zero at the 5 percent level of significance. 

The relation between valueadded rankings md stock returns is presented in Table 
4.10, where we divide each yearly sample into two categories based on whether 
economic profit is positive or negative. We remove those cases where the economic 
proM is less -than 1. percent of invested capital because the possibility exists of some 
measurement error in our estimate of economic profit, which leads to potential misclas- 

16~onsider the  following example. Suppose Firm A has total assets of $10 million and produces an 
economic value added of $1 million and Frm B has total assets of$100 million and produces an economic 
value added of $1 million. Which firm has the better perfomance? A ranking by economic value added 
indicates that the firms are identical in performance. In fact, however, Firm A has been able to generate 
the same amount of value added as Firm B but with far fewer assets. Although this issue may seem to 
be a trivial matter, fwms have been ranked by the dollar amount of economic value added and market 
value added (see, for example, the rmkings produced by Fortune in Tully [1993, 1994)). 

I7lVe use the absolute value of economic profit and market value added because the greater the 
capital to begin with, the greater the economic profit or market value added, whether positive or negative 
in sign. In addition, end-of-period bookvalue of equity and total assets also correlate with economic profit 
and market value of equity, and the correlations are similar to those reported in Table 4.9. 

lg§ee, for example, the rankings by Fodune in Tully (1993, 1994). 
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Comparison of Alternative Pef imance  Measures 

Table $.%@.Stock Returns of Firms CDasslfied by Economic Profit, 198S92 
Economic Number of Average Average Average 

Year Profit Firms TSR t-Statistic MAR t-Statistic SAIP f-Statistic 
1988 Positive 77 17.7% -3.4% 1.0% 

Negative 147 12.5 1.64 4 . 4  0.28 -3.1 1.30 
1989 Positive 73 18.1 1.9 3.1 

Negative 131 12.0 2.01* 2.4 -0.14 1.5 0.51 
1990 Positive 68 19.3 -0.2 7.4 

Kegative 153 3.4 4.43* -8.0 2.15* -6.0 3.83* 
1991 Positive 84 16.9 -10.7 3.4 

Negative 134 12.3 1.38 -9.6 -0.29 -4.6 2.44" 
1992 Positive 111 13.0 -10.4 -6.3 

Negative 112 20.4 -2.27* 3.5 -3.75* 4.1 -2.12' 

*~ndicates that the diierence in mean returns between the positive and negative economic profit 
portfolios is different £rom zero at the 5 percent level of significance. 
Note: Firns whose economic profit is within r l  percent of invested capid  are excluded from this 
analysis. 

silication. Comparing the two groups for each year, we see that in four of the five years, 
firms with positive economic profit have greater total stock returns, on average, than 
f ims with negative economic profit. The test of differences in mean rektrns for the 
positive and negative economic profit portfolios indicates, however, that firms with 
positive economic profit significantly outperformed firms with negative economic profit 
only in 31989 and 1990. In fact, in 1992, f i m s  with negative economic profit performed 
better than firms with positive economic profit. The results using the SAR benchmark 
are similar to those using the TSR benchmark. The results using the benchmark 
indicate that f ims  with positive economic profit outperform those with negative eco- 
nomic profit in one year (i.e., 1990) and u n d e r p e h m  in another (i.e., f 992). 

In Table 4.11 (1990 data), we list the top 10 f ims in our sample in terms of market val- 
ue added and report their respective rmkings for other valueadded measures and totali 
stock returns. In this way, we can further examine how the value-added measures rank 
6 m s  relative to stock retums.19 w e  choose 1990 because both the economic-valueadd- 
ed and market-valueadded measures are positively correlated with the benchmarks in 
that year, thus placing the value-added measures in the best light, The rankings by mar- 
ket value added, as shown in Panel A, do not correspond directjy with the rankings by 
other measures, even the closely aligned economic profit measure. Although market 
value added and economic profit are related concepts, a direct relation exists between 
the two (that is, market value added equals economic profit/'cost of capital) only if eco- 
nomic pro& can be expected to be generated at that same level in perpetuity. In the top 
18 market-value firms, economic profit rmkngs  do not agree with market-valueadded 
rankings. 

En addition, market-valueadded rankings do not comespond directly with stock 
rehm rankings. The top 10 fims by total stock returns for 1990 are presented in Panel 
B of Table 4 . 1 1 . ~ ~  Part of the explanation for this finding is that the construction of 
market value added, as mentioned earlier, includes the change in the book value of debt 
and preferred stock. Another part of the explanation is that market value added is 
sensitive to firm size: Adding $1 million in value is easier for large f ims than for small 
firms. In addition, market value added (or even the percentage of market value added) 
does not consider the general movement of the market and the risk of the fim. A 

'%is table allows comparison with published rankings based on market value added. 

%e Research Foundation of the ICFA 43 



T
ab

le
 4

.3
1

 .C
o

rn
p

ar
is

@
@

 o
f 

R
an

ki
ng

s 
o

f 
S

a
m

p
ie

 F
iir

m
s,

 1
9
9
0
 

.- 
A

: 
To

p 
10

fi
rm

s r
an

ke
d 

by
 m

ar
ke

t v
al

ze
 a

dd
ed

fi
-a

m
 sa

~
zp

le
 of
 2

67
ji

r~
n

s 
R

an
k 

ou
t o

f 2
67

 F
ir

m
s 

by
: 

Pe
rc

en
ta

ge
 o

f 
M

ar
ke

tv
al

ue
 

E
co

no
m

ic
 

R
et

ur
n 

on
 

C
ha

ng
e 

A
dd

ed
 

C
om

pa
ny

 N
am

e 
T

SR
 

Pr
of

it 
C

ap
ita

l 
Sp

re
ad

 
in

 M
ar

ke
t V

al
ue

 
M

A
R

S 
SA

K
s 

1
 

Ph
ili

p 
M

or
ri

s 
C

om
pa

ni
es

 
4 

2 
3 1

 
15

 
30

 
7 

4 
M

er
ck

 &
 C

om
pa

ny
 

10
 

B
ri

st
ol

-M
ye

rs
 S

qu
ib

b 
C

om
pa

ny
 

11
 

IB
M

 C
or

po
ra

tio
n 

11
2 

T
he

 C
oc

a-
C

ol
a 

C
om

pa
ny

 
16

 
Pe

ps
iC

o 
6 

Jo
hn

so
n 

&
Jo

hn
so

n 
5 

H
u

er
 

2 
W

M
X

 T
ec

hn
ol

og
ie

s 
87

 
E

xx
on

 C
or

po
ra

tio
n 

33
 

3:
 T

og
 l

O
fi

rm
s r

an
ke

d 
by

 T
SR

sf
io

m
 sa

m
pl

e 
o

f2
6

7
fi

n
n

s 
M

ar
ke

t 
. 

TS
R 

C
om

pa
ny

 N
am

e 
A

dd
ed

 
1
 

W
en

dy
's 

In
te

rn
at

io
na

l 
75

 
15

4 
15

4 
22

1 
Pf

iz
er

 
8 

So
ut

hw
es

t A
ir

lin
es

 C
om

pa
ny

 
62

 
Ph

ili
p 

M
or

ri
s 

1
 

Jo
hn

so
n&

Jo
hn

so
n 

7 
Pe

ps
iC

o 
6 

Sa
fe

ty
-K

le
en

 C
or

po
ra

tio
n 

48
 

Se
rv

ic
e 

C
or

po
ra

tio
n 

In
te

rn
at

io
na

l 
52

 
K

el
lo

gg
 C

om
pa

ny
 

18
 

M
er

ck
 

2 



Compa~ison ofAlternvzative Pey'omance Measures 

comparison of Panel B with Panel A confirms this fact: Market-valueadded rankings 
are biased toward large firms. 

Summaw 
Value-added measures are theoretically nlsre cclosely related to firm value than the 
simpler, traditional measures, such as return on assets. Empirically, both traditional 
and value-added measures of performance are highly cowelated with stock returns, 
with value-added measures having a slight edge over the traditional measures. The 
commonly used value-added measures, economic profit and market value added, 
which have gained much attention in the financial press, are only slightly more 
correlated with stock returns than the traditional measures and thus may not be better 
gauges of performance than traditional measures. 

Enhancements to the value-added measures to reduce the effects of a size bias, such 
as using the return on capital or the percentage of change in market value added, 
improve somewhat the value-added measures and make them more attractive for 
performance evaluation than the traditional measures. But because we stacked the deck 
against the traditional measures in the empirical analysis by using the most naive form 
of these measures, making no adjustments in the reported accounting profit amounts 
and using end-of-period values for total assets and the book value of equity, it is 
disappointing that the more recently developed measures do not dominate the tradition- 
al measures.21 

20~n  able 4.8, we showed that a statistically significant correlation exists between the rnarket..value- 
added measures and stock returns. Although that information is correct, the con-elatioa is not perfect. 
For example, the correlation of 0.50 between the change in market value added and stock returns means 
that only 25 percent of the variation in the stock returns is explained by the market-value-added measure's 
variation (that is, because R = 0.50, R' = 0.25). Although statistically significant, this result leaves 75 
percent unexplained. The imperfect correlation explains the apparent lack of relation between rankings 
shown in Table 4.11. 

"0ne can assume that analysts make some adjustments using the traditional measures, such as 
placing comparable firms on the same accounting basis. The traditional measures are used in this 
empirical work in their simplest form. 

OFhe Research Foundation of the  HGFA 





Conclusions 

5. Conclusions 

The aim of this analysis is to see whether the value-added measures when applied to 
the fim as a whole align with market measures of performance. If they do, confidence 
is gained in using such measures to evaluate aspects of the firm's management, such 
as a division or a product Ene. In particular, those measures that do not rely on market 
values (which would not be available for such aspects as a division) are of particular 
interest. Return on capital, using the refinements in adjusting accounting data to bet- 
ter reflect economic reality, appears promising. This measure correlates significantly 
with stock price performance and does not rely on market values in its construction, 
but we do not find that this measure is empirically more closely related to stock re- 
turns than the traditional measures. This finding suggests that the parsimonious, but 
less theoretically pleasing, traditional measures should not be eliminated from con- 
sideration in perfomance evaluation. 

From the perspective of an analyst, do value-added measures add value?The change 
in market value added is correlated with stock returns. Should the analyst thus use mar- 
ket-value-added measures to evaluate the performance of a firm? Not necessarily. Mar- 
ket-valueadded measures may not be superior to stock returns for several reasons: 

Market-valueadded measures, as strictly applied, sufher fi-om a size bias. Even when 
adjustments are made to reduce this bias, market-value-added measures do not adjust 
for events outside the control of management, such as general market movements. 
On the other hand, simple adjustments can be made for market movements and 
security risk to improve stock returns as a measure of performance. 
Stock returns are readily available measures offinn performance that do not depend 
on accounting bookvalues of capital. Stock returns can be calculated for any interval 
of time and do not rely on the use of accounting values, which are made available at 
specific intervals of time (e.g., quarterly). 
Market value added, id computed using market values of all sources of capital (not 
simply the market value of equity), reflects the performance of the firm in using all 
of its capital and is, therefore, sensitive to changes in yields. Focusing instead on 
the market value of equity, and hence on stock returns, does not avoid this problem 
completely because stock prices are also affected by market yields. 
If the objective of the management sf a firm is to maximize the value of equity, then 

stock returns, adjusted for market movements and risk, are superior to market-value 
added measures in evaluating a h ' s  overdl performance. From an analyst's perspec- 
tive, market-vdueadded measures do not provide any idonnation above that offered by 
stock returns, which is not to say that the recently developed measures of economic profit 
and market value added are not worthwhile. Quite the contrary. The resurgence of 
attention on economic profit and away from accounting profit allows managers to focus 
on value creation rather than on short-sighted accounting numbers.' This shift in focus 
should ultimately enhance the value of the firm. 

'The calculalion of economic profit for a firm, division, or product is quite detailed, however, and 
should be done with expertise and caution. Furthermore, the use of economic profit measures in perfor- 
rnance evaluation should be undertaken with the understanding of the sensitivity of these measures to the 
methods of calculation and assumptions. 

@The Research Foundation of the ICFA 47 





Appendix A. The Firm's Cost of 
Capital 

The cost of capital is the rate of return that a firm must earn to satisfy its suppliers of 
capital-debtholders and shareholders. The te rn  "cost of capitalJ' is a source of 
confusion, however, for several reasons. First is the issue of whether what is being 
referred to is the firm's overall cost of capital-that is, the cost of capital for all of the 
firm's projects bast  and present)--or the cost of capital for a specific project. The 
former is used in performance evaluation techniques, and the latter is used in capital 
budgeting applications for individual projects. In the latter case, a project's cost of 
capital is generally determined by first starting with the firm's overall cost of capital 
and then tailoring this value to reflect the project's relative riskiness. 

Another source of confusion is whether what is being referred to is the marginal cost 
of capital or the embedded cost of capital. The margi.d cost of capital is the cost of capid 
for raising the next dollar of capital. The marginal cost of capital is used in capital bud- 
geting situations when evaluating whether the project's future cash flows outweigh the 
cost of the funds to support those cash flows. The embedded cost of capital is the cost of 
funds already raised-that is, what it costs the firm for the funds already supplied. In per- 
formance evaluation, an embedded rate is used because a specific period is being exam- 
ined to see whether the firm created value during $hat period. Whether the marginal cost 
of capital or the embedded cost of capital is being calculated, however, the principles are 
the same; only the particular costs of the sources of funds are slightly different. 

Cost of Debt 
The cost-of-debt capital is the after-tax cost of raising additional debt. Let rd represent 
the cost of debt per year before considering the tax deductibility of interest, 
r i  represent the cost of debt after considering the tax deductibility of interest, and t 
be the marginal tax rate. The effective cost of debt is 

The before-tax cost of debt is esairnated as the current yield on debt with similar 
credit risk, but a number of conmplications exist in eshat ing the current cost of debt, 
These complications include 

the yield on convertible debt; 
debt with variable interest rates that contain rate caps and floors; 
the yield on debt denominated in a foreign currency; 
leases for which no current yield is defined; and 
debt that is not rated. 

Cod @f Prefemed Stock 
The cost of preferred stock is based on the valuation of a perpetuity. Let BPp indicate 
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the present value ofthe preferred stock, Dfi indicate the perpetual dividend per share 
per period, and rp indicate the discount rate. Tlnen, 

Equation A.2 can be turned around to solve for r*, the cost of preferred stock, glven 
Pp (the current price) and 3: 

The cost of preferred stock can be proxied by, for example, discounting the current 
preferred dividend by the current market price of the stock or by using yields on 
similarly rated preferred stock. 

"EThs Cost of Common Equity 
The cost of common stock is the cost of raising one more dollar of common equity 
capital, either internally from earnings retained in (he firm or externally by issuing 
new shares of common stock. Costs are associated with both internally and externally 
generated capital. How can internally generated capital (i.e., retained earnings) have 
a cost? As a firm generates internal funds, some portion is used to pay off creditors 
and preferred shareholders. The remainder are funds owned by the common 
shareholders. The firm may either retain these funds (investing in assets) or pay them 
out to the shareholders in the form of cash dividends. 

Shareholders require the firm to use retained earnings to generate a return that is 
at least as large as the return they could have generated for themselves if they had 
received as dividends the m o u n t  of funds represented in the retained earnings. 
Therefore, retained funds are not a free source of capital. The cost of internal equity 
hnds  is the opportunity cost of h n d s  of the firm's shareholders. This opportunity cost 
is what shareholders could e m  on these funds for the same level sf risk. 

The only difference between the cost of internally and externally generated funds 
is the cost of issuing new common stock. The cost of internally generated funds is the 
opportunity ccot of those funds-what shareholders could have earned on those fimds. 
But the cost sf externally generated funds (that is, funds from selling new shares of 
stock) includes the sum of the oppo&uni@ cost m d  the cost of issuing the new stock 
(i.e., flotation costs). For now, ignore flotation costs. 

The cost of issuing common stock is dil3cult to estimate because of the nature of 
the cash flow streams to common shareholders. Common shareholders receive their 
returns in the form of dividends and change in the price of the shares. The dividend 
stream is not fixed, as in the case of preferred stock. How often and how much is paid 
as dividends is at the discretion of the board of directors. Therefore, this stream is 
u n h o m ,  so determining its value is dttficult. The change in the price of shares is also 
difficult to estimate; the price of the stock at any future point in time is iniluenced by 
investors9 expectations of cash Wows beyond that future point. 

Nevertheless, two methods are cornonly used to estimate the cost of common 
stock: The dividend ua&ua%isn model ( D W )  and the capital asseifisci~g model (CMM). 
Each method relies on different assumptions regarding the cost of equity; each produc- 
es dkfferent estimates of the cost of common equity. 
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The DVM states that the price of a share of stock, E'? is the present value of all its 
future cash dividends, where the future dividends are discounted at the required rate 
of return on equity, r,:l 

Dividends in first period Dividends in second period 
p z  - 1 -F 7 + . . . .  

( 1  -1. re ) -  
64.4) 

(1 + r e )  

If these dividends are constant forever, the cost of common stock (the required 
return on equity, re) is derived from the value of a perpetuity. But common stock 
dividends do not usually remain constant. Dividends typically grow. k t D o  indicate this 
period's dividend. If dividends grow at a constant rate, g, forever, the present value of 

on stock is the present value of all future dividends: 

Representing the next period's dividend as Dl = Do (1 + g), this equation can be 
simplified to the familiar constant growth dividend model (or the Gordon  mode^:^ 

Rearranging this equation to solve for r, produces 

which shows that the cost of common stock is the sum of the next period's dividend 
yield, D , / F ,  plus the growth rate of dividends. 

An alternative way to estimate the cost of equity is to take a slightly different 
approach to analyzing investors' required rate of return: Assuming that what investors 
require is compensation for both the time value of money and for risk, the C P M  can 

'The Dl%$ is attributed to Gordon (1959,1962). 
'Pulling today's dividend, Do, horn each term produces, 

'Expressing this equation in summation notation yields 

m I 
I + g  The term (1+8) is approximately equal to - 

t "', - g  ' t = l ( l  + re)  
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be used to help determine the cost of common equity. 
Before figuring out how much investors should be compensated for risk, the type 

of risk must be understood. The CAFM assumes an investor holds a diversged portfolio. 
The result is that the only risk left in the portfolio as a whole is the risk related to 
movements in the market as a whole; that is, the only relevant risk is market risk. The 
importance ofthis assumption is that because investors bear only market risk, they need 
only be cornpensated for market risk. 

Assuming all shareholders hold diversified portfolios, the risk that is relevant in 
valuing a firm's equity is its market risk. The greater the market risk, the greater the 
compensation (i.e., higher yield) for bearing this risk. 

In the C N M ,  the cost of common stock is the sum of the investor's compensation 
for the time value of money and the investor's compensation for the market Ask of the 
stock 

Cost of common stock = Compensation for the time value of money 
+ Compensation for market risk. 64.7) 

The compensation for the time value of money is represented as the expected risk 
free rate of interest, 7. 

If a particular common stock's market risk is the same as the risk of the market as 
a whole, then the compensation for that stock's market risk is the market risk premium. 
The market's risk premium is the difference between the expected return on the market, 
r,, and the expected risk-free rate, 9: 

Market risk premium = rm - y (A.8) 

If a particular common stock has market risk that is diferent from the risk of the 
market as a whole, then that stock's market risk premium has to be adjusted to reflect 
this difference. Suppose the market risk premium is 8 percent. If a stock's market risk 
is twice the risk of the market as a whole, the stock's premium for its market risk is 2 x 
8 percent, or 16 percent. Pf a stock's market risk is half the risk of the market as awhole, 
the stock's premium for market risk is 0.5 x 8 percent, or 4 percent. This adjustment 
finetunes the compensation investors win need to accept for that stock's market risk. 
The fine-tuning sarts with the benchmark for the risk of the market as a whole and 
adjusts that risk to reflect the market's premium for the stock's relative market risk to 
come up with the stock's premium. 

That is, with j3 representing the adjustment factor, 

Compensation for market risk = P ( m ,  - r ) f '  (-4.9) 

By knowing the compensation for the Lime value of money and the compensation for 
market risk, the cost of common stock, re, becomes 

The term (r,, - rf) represents the risk premium required by investors for bearing 
the risk of owning the market portfolio. The P multiplier fine-tunes this market risk 
premium to compensate for the market portfolio associated with the individual firm; P 
is a measure of the sensitivity of the returns on a particular security (or group of 
securities) to changes in the returns on the markete3 

3~ common stock with a p greater than 1.0 has more risk than the average security in the market. 
A common stock with a less than 1.0 has less risk than the average security in the market. 

52 %e Research Foundation of the ICFA 



Suppose a firm's stock has a P of 2.0. This means its market risk is twice the risk of 
the average security in the market. If the expected risk-free rate of interest is 6 percent 
and the expected return on the market is 10 percent, the cost of the firm's common 
stock is 

In this example, the market risk premium is 4 percent (10 percent - 6 percent). A 
market risk premium of 4 percent means that an investor who owns a portfolio with the 
s m e  risk as the market as a whole (that is, with a P of 1.0) would expect to receive a 10 
percent return composed of 6 percent to compensate for the price of time md 4 percent 
to compensate for the price of market risk. For a security with a P of 2.0, the investor 
would expect a return of 14 percent, composed of 6 percent to compensate for tale price 
sf time and 8 percent (2.0 x 4 percent) to compensate for the price of that security's 
particular risk. 

Weighted-Average Csst of Capital 
The cost of capital is the average of the cost of each source weighted by the proportion 
of total capital it represents. Hence, cost of capital is also referred to as the weighted- 
average cost of capital (WACC). k t  wd, wp, and we represent the proportions of debt, 
preferred stock, and common stock in the capital structure, respectively, and rpy 
and re equal the after-tax cost of debt, the cost of preferred stock, and the cost of 
common stock, respectively. The WACC then is4 

WACC = wd rr[ + wp ~j, + W ,  r , .  (A.11) 

Consider the following weights and marginal costs of the different sources of capital: 

Source Weight Cost of Capital 

Debt 
Preferred stock 
Common equity 

The WACC for this example is 

WACC = (0.40)(0.08) + (0.05)(0.10) + (0.55)(0.12) 
= 10.1%. 

issues i sa  Calculating a WACC 
Determining the cost of capital appears straightforward: Find the cost of each source 
of capital and weight it by the proportion it will represent in the firm's new capital. But 
this task is not so simple. Many problems arise in determining the cost of capital for 
an iadividual fim, 

One such problem is forecasting the future costs of issuing debt md preferred 
stock. Recent offerings may help to gauge what the cost wiI1 be in tlae near future, but 
what will the cost be in the more distant future? 

Another problem is the perplexing cost of equity. The DVM requires estimates of 
future periods9 dividends. Although the model can be adjusted to allow for nonconshnt 
dividends, this adjustment produces very rough estimates for the future. In the case 01 

4~~~~ is a weighted average of the different costs of capital, but each of these costs is a marginal 
cost-the cost of raising additional capital using that source. Therefore, WACC is a margilaal cost--what 
it costs to raise additional capital-averaged across the different sources of capital. 
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the CAPM, what is the expected risk-free rate of interest in the future? What is the 
expected return on the market in the future? What is the expected sensitivity of a 
particular asset's return compared with that of the market's return? To answer many of 
these questions, estimates are derived by looking at historical data, but this approach 
can be hmardous. 

Furthermore, complications arise with the caIculation of the market value of debt 
for which there are variable interest rates with caps and floors and for swaps, foreign- 
arrency-denominated debt, leases, equity-linked debt, and callable debt. 

Estimating the cost of capital requires judgment and an understanding of the 
current risks and returns associated with the firm and its securities as well as an 
understanding of the firm's and its securities' future risks and returns. 
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Appendix B. Net Present Value and 
Internal Rate of Return 

The net present value (NBBr) is the present value of a project's cash flows. These cash 
flows include both the inflows and the outflows; the primary outflows involve the 
investment outlay at the beginning of the project's life; the inflows are expected 
periodically during the project's life. The discount rate used to translate the cash flows 
to the present is the investment's cost of capital. The cost of capital is the rate of return 
that suppliers of capital (debt and equity) require for the project. Tkis required rate 
reflects the riskiness of the project; the riskier the project, the higher the project's 
cost of capital. 

NPV can be represented using summation notation, where t indicates any particular 
period, CF, represents the expected cash flow at the end of period t, r represents the 
project's cost of capital, and Trepresents the number of periods composing the econom 
ic life of the investment:' 

where I is the investment made in Period 0 (the initial period). For any future period 
t, all estimated cash flows (positive and negative) are collected and netted together. 
Cash inflows are positive d u e s  of CFt, and cash outflows are negative values of CFt. 

The NPV is the dollar value change in the value ofthe finn that is expected to result 
from the investment in the project. Apositive NPV indicates that the investment creates 
value; a negative NPV indicates that the investment is value destroying. 

The internal rate of return URR) is a related measure. Tne calculation of IRK 
involves solving for IRR in the equation: 

Decision making using IRR requires comparing the Iff8 with the cost of capital for 
the investment: If the IW exceeds the cost of capital, the investment is value enhancing; 
if the IRR is less than the cost of capital, the investment is value destroying. The 
investment's cost of capital, therefore, becomes a hurdle. Another way to view the IRR 
is that it is the discount rate that causes the net present value to be equal to zero. 

In most cases, the NPV and IRR measures produce the same decision regarding a 

'we use the notation r to represent the firm's cost of capital for the investment project, which is the 
marginal cost of one dollar of additional capital for this project. The weighted-average cost of capital, ;as 
calculated in Appendix A, is a method of estimating r for the firm as a whole. In practice, WAGC is used 
as a starling point for estimating r for a given project. For example, if the project is a new product that is 
riskier than the firm's typical project, an estimate of r may be WACC plus, say, 5 percent. 

%e Research Foundation of the ICFA 55 



company P@$ormance alzd itfeasures of value Added 

project's profitability, although several exceptions are discussed in detail in most 
introductory finance texts. In those cases where the NPV and IRR disagree, the NPV is 
the preferred measure.' 

'A source of conflict exists between the NPV and ehe IRR in making decisions because of the 
different reinvestment assumptions of the two methods. The NPV mathematics assume that all 
intermediate cash flows are reinvested in projects that yield the cost of capital. The IRR mathematics 
assume that all intermediate cash flows are reinvested in projects that yield the IRR. The latter is generally 
a more aggressive assumption to make in actual capital budgeting situations. 
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- Glossary 

Basic earaing pawer ratio: The ratio 
of the earnings from operations (earnings 
before interest and taxes) to total assets; a 
measure of the effectiveness of opera- 
tions. 

Capital: The net investment in a firm by 
the suppliers of capital; the net assets of 
the firm calculated as the difference be- 
tween the total assets of the firm and the 
current, non-interest-bearing liabilities. 

Cash  Flow return om investment 
(CFROI): The return on a firm's invest- 
ment calculated using estimated inflation- 
adjusted gross investment, inflation-ad- 
justed gross cash flow, and inflation-ad- 
justed nondepreciable assets. 

Comparative advantage: An a dvan- 
tage that one firm has over another in the 
cost of producing or distributing goods or 
services. 

Competitive advantage: An advan- 
tage that one firm has over another be- 
cause of the structure of the markets in 
which they operate. 

Cast of capital: The marginal cost of an 
additional dollar of capital; the weighted 
average of the costs of the capital expected 
to be raised by the firm to support future 
investment oppsriunities. 

Ecorsornlc profit: The  difference be- 
tween revenues and costs over a period of 
time, where costs comprise expenditures, 
opportunity costs, and normal profits. 

Economic value added. T h e  dol- 
lar amount sf value added over a speci- 
fied period of time. Also known as  
economic profit. 

Ranchlse P/E: The amount by which 
the P/E of a firm exceeds the base P/E, 
which is the P/E considering growth at 
the market discount rate. 

Franchise value: The value of a firm at- 
tributed to future investment opportuni- 
ties that are expected to produce a return 
in excess sf  the market return. 
Free cash flow: The cash flow of a firm 
less any capital expenditures. 
Intsmal rate of return (IRR): TFhedis- 
count rate that equates the present value 
of an investment's future cash flows to the 
imsiment's cost; the rate of return on an 
investment, assuming that all intemedi- 
ate cash flows are invested in projects with 
an identical rate of return. 
Market value added: The increase in 
the firm's value over a period, controlling 
forthe capital used to generate the change 
in value; the difference between the mar- 
ket value of the firm and the value of the 
firm's capital. 
Met present valsre (NPV): The present 
value of future cash flows of an investment 
project less the present value of the invest- 
ment's cash flows discounted at the cost of 
capital; a measure of the enhancement of 
shareholders' wealth xising from invest- 
ment decisions. 
Normal profit: The rninimumreium of a 
firm necessary for the suppliers of capitral 
to retain their investment in the firm. 
Operating eapltal: Capital less good- 
will and my excess cash and marketable 
securities. 
PIE: The ratio of the price per share of 
stock to the eamingsper share of stock; of 
ten used as a proxy for future growth po- 
tential. 
Return on assets: The ratio of net in- 
come to total assets; ROAprovides a mea- 
sure of how profitably and efficiently a firm 
is using its assets. 
Wet~rsp om capltal: The ratio of net o p  
erating profit dter taxes to capital. 
Return on equity: The ratio of net in- 
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come to the book value of equity; ROE pro- 
vides a measure  of t h e  re tu rn  to  
shareholders' investment in the firm. 
Return on Investment: The ratio ofthe 
benefit from an investment to the resourc- 
es used; ROI ratios include the basic e m -  
ing power ratio, the return on assets, and 
the return on equity. 
Tabink qg: The ratio of the market value 
of a firm's assets to B e  replacement cost of 
the firm's assets; it is interpreted as a mea- 

sure of performance because it captures 
the value of the firm's intangibles. 

Weighted-average cost sf capital 
(WACC): The arithmetic average of the 
costs of the firm's capital from different 
sources (i.e., debt, preferred stock, and 
common stock), where the cost of each 
source is weighted by the proportion the 
source represents in the firm's target cap 
ital structure. 
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