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A look at the actual cost of capital of US firms
David J. Moore1*i

Abstract: The capital asset pricing model (CAPM) receives both criticism and 
widespread adoption by practitioners and academics as the weighted average 
cost of capital (WACC) equity component. This study introduces two new costs of 
equity measures to address CAPM criticisms and provide new perspective on 
WACC estimates. The firm-based measure focuses on firm–investor cash flows 
while the market-based measure focuses solely on actual market returns. This 
study applies its firm and market-based WACC measures, along with the 
traditional CAPM-based WACC measure, to a broad sector-based cross section 
from 1972 to 2015. Results show that traditional CAPM-based WACC estimates 
consistently lie between the new firm and market-based WACC estimates. The 
central positioning of CAPM WACC supports its use as a conservative hurdle rate 
estimate for firms and a conservative expected return estimate for investors 
relative to actual returns.
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1. Introduction
The weighted average cost of capital (WACC) is an important measure for both firms and investors. 
Firms use WACC for project accept/reject decisions while investors use WACC in their over-valued/
under-valued judgment. The cost of equity has proven to be the more troublesome component of 
WACC. Todd Brotherson, Eades, Harris, and Higgins (2013) survey firms, financial advisors, and text-
books on the matter and find that virtually 100% of respondents use CAPM for their cost of equity 
estimation. Regarding the use of CAPM, one respondent noted that “CAPM has so many holes in it” 
and has ambiguity with respect to which numbers to use in its construction. The academic literature 
also documents CAPM shortcomings (see Dempsey (2012) for an overview of CAPM critiques or the 
earlier critiques of Fama and French (1993, 1996, 1999, 2004, 2006)).

Frank and Shen (2016) investigate WACC from the firm perspective by examining its connection to 
capital investment. Consistent with practitioner frustration regarding CAPM inputs, Frank and Shen 
find the relation between WACC and investment depends on the cost of equity measure used. The 
authors find, as expected, lower WACC leads to higher investment when the implied cost of capital 
is used to estimate the cost of equity. However, counterintuitively, the authors find lower WACC 
leads to lower investment when CAPM is used to estimate the cost of equity. In contrast, Berk, Green, 
and Naik (1999) and Da, Guo, and Jagannathan (2012) find that CAPM is a suitable measure for a 
project’s cost of capital even though it does not fit the firm stock returns or the cross section of re-
turns very well.

This study introduces two new costs of equity measures to address CAPM criticisms and provide 
new perspective on WACC estimates. The firm-based measure focuses on firm–investor cash flows, 
while the market-based measure focuses solely on actual market returns. This study applies its firm 
and market-based WACC measures, along with the traditional CAPM-based WACC measure, to a 
broad sector-based cross section from 1972 to 2015. Results show that traditional CAPM-based 
WACC estimates consistently lie between the new firm and market-based WACC estimates. The 
central positioning of CAPM WACC supports its use as a conservative hurdle rate estimate for firms 
and a conservative expected return estimate for investors relative to actual returns.

The remainder of the paper is as follows. Section 2 constructs the measures of this study in the 
context of existing literature. Section 3 details the empirical implementation including data sources, 
variable definitions, and summary statistics. Section 4 completes the analysis and discusses the re-
sults. Section 5 concludes.

2. Cost of capital construction
Schlegel (2015) provides perspective on the cost of capital’s dual nature. What is “return” to inves-
tors is a “cost” of capital to the firm. Figure 1 extends Schlegel’s cost of capital perspective by includ-
ing stock and bond markets. The inclusion of stock markets reveals the “cost” of equity differs by 
perspective and also facilitates the introduction of two new costs of equity measures: firm-based 
R firm and market-based Rmkt. In addition, Figure 1 highlights a persistent CAPM criticism: the diver-
gence of required returns predicted by CAPM R capm and actual market returns Rmkt. Although Figure 
1 includes the cost of debt R debt, the relation between bond market trading and the cost of debt is 
left for future study. For now, we move to the construction of the cost of debt, cost of equity, and 
WACC measures of this study.

2.1. Cost of debt
Referring to Figure 1, the cost of debt is relatively straightforward. A firm issues bonds or enters loan 
agreements and is legally required to pay interest and repay principal. Interest paid and debt out-
standing are readily available on financial statements. This study uses the “actual average cost of 
debt” measure of Frank and Shen (2016):

(1)R debt =
interest payments

book value of debt
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It is possible that Equation (1) may not reflect current debt market conditions and therefore renders 
it an unsuitable cost of debt measure. To that concern, Frank and Shen (2016) test two additional 
costs of debt measures, credit ratings from Ibbotson data, and the average yield of debt issued during 
the year. Frank and Shen find that results are not qualitatively impacted by these alternate costs of 
debt measures. Following Frank and Shen (2016), this study uses the measure in Equation (1) due to 
its simple interpretation, simple construction, and documented connection to firm investment.

The rate in Equation (1) represents the before-tax cost of debt. Due to the tax deductibility of inter-
est payments, the cost of debt R debt is multiplied by one minus the tax rate (1 − �) to obtain the af-
ter-tax cost of debt:

where the tax rate � computation follows the effective tax rate computation of Brown (2011) and 
Frank and Shen (2016):

2.2. Cost of equity
Practitioners and academics alike traditionally use the CAPM required return as the cost of equity 
estimate. The survey findings of Todd Brotherson et al. (2013) reveal CAPM is the predominant meth-
od for computing the cost of equity for firms, financial industry professionals, and textbooks. This 
study also includes a CAPM-based cost of equity measure to provide perspective on its new cost of 
equity measures. This study follows the CAPM-based cost of equity computation of Frank and Shen 
(2016). To begin, we compute � using calendar year daily returns by regressing:

where Rf  is the risk free rate, Re is firm return in excess of the risk free rate, and Rm is the market re-
turn. The estimate for � is then used to compute the CAPM-based cost of equity:

where Et
[

Rm − Rf

]

 is the historical mean of market excess returns from the beginning of the sample 
to time t. One could estimate � using rolling window regressions or prior three- to five-year monthly 
stock returns. Frank and Shen (2016) find that their results are qualitatively similar using both rolling 
window and prior three- to five-year monthly stock returns. Given the robustness of the calendar 

(2)R debt, after− tax = R debt(1 − �)

(3)tax rate = � =
total income taxes due

earnings before taxes

(4)Re = � + �

(

Rm − Rf

)

(5)R capm = Rf + �

(

Et

[

Rm − Rf

])

Figure 1. Cost of capital 
perspective.
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year � approach in the cost of capital context of Frank and Shen, this study proceeds with the CAPM 
required return measure of Equation (5). However, a firm is not legally required nor guarantees a 
return to shareholders based on the CAPM estimate. Therefore, the actual cost of equity paid by a 
firm may vary greatly from the CAPM estimate.

A common equity holder transfers cash to the firm in one of three ways: purchase of new issues, 
purchase of seasoned issues, or additions to retained earnings. Firms distribute cash to equity hold-
ers in one of three ways: dividends, stock repurchases, or additions to retained earnings. The latter, 
addition to retained earnings, can be viewed as the portion of earnings after dividends given to 
shareholders but immediately reinvested into the firm. Given that understanding of cash flows to 
and from investors, this study defines the new “actual average cost of equity” measure in the same 
manner as the “actual average cost of debt” measure of Frank and Shen (2016). The actual average 
cost of equity is the ratio of cash flows to common equity holders to the market value of equity:

Dividends, repurchases, and additions to retrained earnings are not required. From that perspective, 
one may consider R firm a “reward” measure rather than a “cost” measure. Regardless of perspective, 
reward, or cost, R firm provides a mechanism to assess firm–investor cash flows for comparison to 
required returns and market returns.

The CAPM estimate reflects required returns to common equity holders. CAPM does not represent 
the actual return to common equity holders. The divergence between CAPM and actual returns is 
well documented in the literature (Fama & French, 1992, 1996, 1997, 1999, 2004, 2006). Therefore, 
this study includes an additional new cost of equity measure, the firm’s actual market return:

where P0 represents the current price, P1 represents the future price, and D1 represents dividends 
paid from time 0 to time 1. To be precise, Equation (7) is not new from a theoretical perspective. 
Bodie, Merton, and Cleeton (2009) treat P1 and D1 as expected values and thus interpret Equation (7) 
as investor expected return. As such, Rmkt represents a new application of an existing expected re-
turn measure in a perfect foresight cost of equity context.

We now have three costs of equity measures:

(1) � R firm, the actual cost of equity from the firm perspective.

(2) � R capm, the theoretical cost of equity traditionally applied to both the firm and investor 
perspectives.

(3) � Rmkt, the actual cost of equity from the investor perspective.

These three measures form the equity component of three separate WACC estimates in the  
following section.

2.3. Weighted average cost of capital (WACC)
We begin with the WACC defined as:

where Lev is the amount of market leverage in the firm’s capital structure, � is the tax rate, and Rx 
represents the firm, CAPM, or market cost of equity measure as defined in Section 2.2. This study 
computes market leverage Lev as the ratio of debt to the market value of the whole firm excluding 
preferred stock Val. To obtain Val, we add the book value of liabilities to the market value of common 
equity and subtract deferred taxes Frank and Shen (2016):

(6)R firm =
dividends + repurchases + additions to retained earnings

market value of equity

(7)Rmkt =
P1 + D1
P0

− 1

(8)Waccx = LevR debt(1 − �) + (1 − Lev)Rx, x =
{

firm, capm, mkt
}
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Setting the value of debt Debt equal to the sum of long- and short-term debt, market leverage is the 
ratio of debt Debt to whole-firm value Val:

Frank and Shen (2016) test alternative leverage measures based on target leverage and industry 
median leverage. The authors find the alternative leverage measures do not qualitatively alter their 
results. This comes as no surprise given the robustness of the cost of debt R debt to alternative meas-
ures and the shared book value of debt factor between R debt and Lev. As such, this study proceeds 
with the leverage measure of Equation (10).

3. Data

3.1. Sample construction
This study uses annual financial data from S&P Compustat, daily stock return data from the Center 
for Research in Security Prices (CRSP), and daily market risk premium and risk-free rate data from the 
Kenneth E. French website.1 Table 1 summarizes the variable definitions and Table 2 describes the 
exclusions employed in this study. The final sample consists of 101,817 firm-year observations from 

(9)
Val = book value of liabilities + market value of common equity − deferred taxes

=
(

total assets − shareholder’s equity
)

+ common stock market cap − deferred taxes

(10)Lev =
debt

Val

Table 1. Variable definitions

 �Notes: Accounting data obtained from S&P Compustat, daily stock return data from the Center for Research in Security 
Prices (CRSP), and daily market risk premium and risk-free rate data from the Kenneth E. French website. All variables 
are winsorized at the 1% tails annually. Compustat data items in the definition column are UPPERCASE, CRSP data 
items are lower case, and measures derived in this study are Capitalized. 

Variable Name Definition
WACC weights

Val Whole firm value ( AT − SEQ) + (| prc| × csho) − TXDB. AT is total assets, SEQ is share-
holder’s equity including preferred equity, prc is the closing price, csho 
is the number of common shares outstanding, and TXDB is deferred 
taxes

Lev Leverage ( DLTT + DLC)∕ Val. DLTT is total long-term debt and DLC is the debt in 
current liabilities. Lev is also known as the weight of debt in the capital 
structure. Thus, the weight of equity in the capital structure is 1 − Lev

Cost of debt

� Tax rate TXT∕ PI. TXT is total income taxes and PI is pretax income. Follow-
ing Gupta and Newberry (1997) and Brown (2011), � is set to zero if 
TXT∕ PI < 0 and one if TXT∕ PI > 1

R debt Before-tax cost of debt XINT∕( DLTT + DLC). XINT is the interest and related expense for the 
year

Cost of equity

Repur Repurchase of common PRSTKC − if(Δ PSTKRV > 0, 0,−Δ PSTKRV). PRSTKC is the total 
amount of common and preferred stock repurchased, and Δ PSTKRV is 
the change in preferred stock redemption value from the previous year

R firm Firm cost of equity
(

DVC + Repur +
(

REt − REt−1
))

∕ Equity. DVC is common divi-
dends, RE is retained earnings, and the value of equity Equity is 
Val − ( DLTT + DLC)

R capm CAPM cost of equity Rf + �Et[ MRP]. Rf  is the one-month Treasury Bill, � is computed from 
calendar year daily return data by regressing excess firm returns onto 
value-weighted market returns in excess of the one-month Treasury 
Bill rate, and Et[ MRP] is the average of market excess returns from the 
beginning of the sample to time t

Rmkt Market cost of equity ret. ret is the CRSP daily return including dividends
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1972 to 2015. The sample window begins in 1972 due to availability of Compustat data on purchases 
of common and preferred stock. All data are winsorized2 at the 1% tails annually to minimize the 
impact of outliers Frank and Shen (2016).

The empirical implementation of the numerator in Equation (6), cash flows from the firm to the 
shareholder, requires additional explanation. Common stock repurchases are calculated as the total 
expenditure on common and preferred stock less any reduction in preferred stock redemption value 
Grullon and Michaely (2002). As in Floyd, Li, and Skinner (2015), any negative or missing repurchase 
values are set to zero. Additions to retained earnings are computed as the difference between cur-
rent year and prior year retained earnings. Unlike the repurchase calculation, negative additions to 
retained earnings remain negative to capture the return penalty associated with equity reductions.

3.2. Summary data
Summary statistics of the initial sample are presented in Table 3. The descriptive statistics reveal 
Wacc firm < Wacc capm < Waccmkt. The fact that Wacc capm ≠ Waccmkt confirms the divergence 
between CAPM required returns and actual market returns. The ordering of Wacc follows the order-
ing of the cost of equity measure. The firm cost of equity R firm = 6.95% is significantly lower in 
magnitude than the market cost of equity Rmkt = 17.07%. The large market cost of equity results 

Table 2. Exclusions and rationale
Exclusion Rationale Reference

1 Financial firms (GICS sector 40) 
and utilities (GICS sector 55)

Reduce the impact of highly 
regulated firms and balance sheet 
peculiarities of financial firms

Frank and Shen (2016), Kayhan 
and Titman (2007)

2 Firms incorporated outside of the 
US

Ensure dollar-denominated 
financial statements and to focus 
on US firms

Brown (2011), Frank and Shen 
(2016)

3 Firms with negative average oper-
ating income before depreciation

Eliminate firms that are possibly 
not a going-concern

Frank and Shen (2016)

4 Firm-year observations miss-
ing data necessary to compute 
repurchases

Specifically, common dividends, 
common and preferred stock 
purchases, and preferred stock 
redemption value

Grullon and Michaely (2002)

5 Firm-year observations missing 
retained earnings

Complete the firm cost of equity 
computation in Equation (6)

This study

Table 3. Descriptive statistics

 �Notes: Mean, standard deviation (SD), and 25/50/75% quartiles for major variables in this study. There are a total of 
101,817 firm-year observations and 8,112 firms over the 1972 to 2015 time frame. Leverage Lev is 

(

DLTT + DLC
)

∕ Val 
where the whole-firm value Val is 

(

AT − SEQ
)

+
(

|PRC| × CSHO
)

− TXDB. The before tax cost of debt R debt is XINT∕ Debt 
where the value of debt Debt is DLTT + DLC. The tax rate � is TXT∕ PI and is set to zero if TXT∕ PI < 0 and one if TXT∕ PI > 1. The 
firm cost of equity R firm is 

(

DVC + Repur +
(

REt − REt−1
))

∕ Equity where the common stock repurchase measure Repur 
is PRSTKC − if

(

Δ PSTKRV > 0, 0,−Δ PSTKRV
)

 and the value of equity Equity is Val − Debt. The CAPM-based cost of equity 
R capm is Rf + �Et[ MRP] where Rf is the one-month Treasury Bill, � is computed from calendar year daily return data by 
regressing excess firm returns onto value-weighted market returns in excess of the one-month Treasury Bill rate, and 
Et[ MRP] is the average of market excess returns from the beginning of the sample to time t. The market cost of equity 
Rmkt is the CRSP return ret. Waccx = LevR debt(1 − �) + (1 − Lev)Rx , x =

{

firm, capm, mkt
}

. Compustat data items are 
UPPERCASE, CRSP data items are lower case, and measures derived in this study are Capitalized. 

Lev R
debt � R

firm
R
capm

R
mkt Wacc

firm
Wacc

capm
Wacc

mkt

Mean 0.1971 0.0967 0.3202 0.0695 0.1103 0.1707 0.0656 0.1008 0.1693

SD 0.1838 0.1628 0.1891 0.0542 0.0517 0.6204 0.0441 0.0455 0.5255

25% 0.0357 0.0449 0.2290 0.0347 0.0740 −0.2000 0.0376 0.0692 −0.1269

50% 0.1526 0.0769 0.3609 0.0573 0.1039 0.0744 0.0569 0.0939 0.0713

75% 0.3101 0.1069 0.4187 0.0885 0.1409 0.3913 0.0817 0.1257 0.3292
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Table 4. Cross section summary statistics
All Discret Staples Energy Health Indust Infotech Materi Telecom

N 8,112 2,186 470 530 903 1,729 1,628 522 144

Leverage Lev

mean 0.1856 0.2473 0.1521 0.1796 0.0958 0.2412 0.0873 0.2234 0.2829

SD 0.0315 0.0490 0.0285 0.0484 0.0294 0.0407 0.0369 0.0365 0.0981

25% 0.1581 0.2148 0.1316 0.1398 0.0709 0.2136 0.0646 0.1931 0.2211

50% 0.1881 0.2497 0.1561 0.1820 0.0944 0.2325 0.0819 0.2248 0.2561

75% 0.2060 0.2806 0.1701 0.2070 0.1241 0.2747 0.0985 0.2519 0.3180

Before-tax cost of debt R debt
mean 0.0821 0.0862 0.0781 0.0849 0.0793 0.0812 0.0881 0.0824 0.0730

SD 0.0240 0.0249 0.0261 0.0250 0.0271 0.0290 0.0387 0.0198 0.0171

25% 0.0660 0.0681 0.0547 0.0708 0.0628 0.0590 0.0656 0.0690 0.0619

50% 0.0783 0.0808 0.0774 0.0810 0.0775 0.0716 0.0919 0.0778 0.0688

75% 0.1007 0.1043 0.0976 0.0984 0.0960 0.0968 0.1041 0.0994 0.0848

Tax rate �

mean 0.3530 0.3538 0.3738 0.4163 0.3112 0.3367 0.3424 0.3346 0.3416

SD 0.0562 0.0454 0.0565 0.0722 0.0564 0.0588 0.0793 0.0447 0.0793

25% 0.2971 0.3211 0.3201 0.3653 0.2614 0.2912 0.2730 0.2962 0.2866

50% 0.3495 0.3539 0.3772 0.3857 0.3027 0.3391 0.3386 0.3379 0.3482

75% 0.3967 0.3820 0.4184 0.4583 0.3564 0.3880 0.3971 0.3656 0.4082

Firm cost of equity R firm
mean 0.0642 0.0661 0.0628 0.0759 0.0563 0.0615 0.0573 0.0672 0.0629

SD 0.0150 0.0156 0.0145 0.0232 0.0141 0.0147 0.0163 0.0228 0.0243

25% 0.0514 0.0573 0.0506 0.0554 0.0457 0.0499 0.0436 0.0506 0.0433

50% 0.0643 0.0651 0.0624 0.0767 0.0603 0.0597 0.0588 0.0607 0.0650

75% 0.0736 0.0752 0.0733 0.0934 0.0669 0.0735 0.0709 0.0843 0.0806

CAPM cost of equity R capm
mean 0.1279 0.1315 0.1112 0.1217 0.1225 0.1293 0.1478 0.1274 0.1110

SD 0.0390 0.0355 0.0450 0.0453 0.0445 0.0371 0.0442 0.0356 0.0415

25% 0.1010 0.1055 0.0644 0.0851 0.0771 0.0968 0.1214 0.0995 0.0845

50% 0.1291 0.1300 0.1133 0.1208 0.1277 0.1289 0.1504 0.1248 0.1118

75% 0.1545 0.1587 0.1448 0.1396 0.1612 0.1586 0.1718 0.1481 0.1305

Market cost of equity Rmkt
mean 0.1313 0.1353 0.1437 0.1380 0.1392 0.1386 0.1256 0.1215 0.1379

SD 0.1826 0.2577 0.1706 0.2168 0.2011 0.2042 0.2632 0.2114 0.2214

25% 0.0153 -0.0191 0.0522 0.0189 0.0204 0.0062 −0.0316 −0.0245 0.0153

50% 0.1548 0.1302 0.1371 0.1804 0.1151 0.1580 0.1196 0.1364 0.1446

75% 0.2741 0.3072 0.2263 0.2707 0.2613 0.2886 0.2699 0.2477 0.2313

(Continued)
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from data exclusions such as positive average cash flows (Table 2, Exclusion #3) and the size effect. 
As we shall see, the value-weighted Rmkt in Table 4 of 13.13%, which reduces the small size influ-
ence, is more in line with our perception of actual market returns. The market cost of equity Rmkt has 
a much larger standard deviation SD = 62.04% than that of the firm cost of equity and CAPM cost 
of equity which have comparable standard deviations of  5.42% and 5.17%, respectively. We also see 
that the CAPM cost of equity R capm is higher in magnitude but lower in standard deviation than the 
firm cost of equity R firm. Finally, we note that the average Wacc capm matches the oft-used 10% de-
fault used in many textbook examples. Next, we examine the data further by looking at cross-sec-
tional differences utilizing annual weighted means for each sector.

4. Results
Table 4 presents descriptive statistics of the annual value-weighted (by Val) mean of the Table 3 
variables for each sector. A discussion of several Table 4 observations follows.

All Discret Staples Energy Health Indust Infotech Materi Telecom
Firm WACC Wacc firm
mean 0.0609 0.0630 0.0596 0.0717 0.0548 0.0582 0.0563 0.0635 0.0563

SD 0.0130 0.0127 0.0130 0.0199 0.0132 0.0130 0.0151 0.0180 0.0170

25% 0.0500 0.0545 0.0503 0.0525 0.0440 0.0474 0.0475 0.0497 0.0438

50% 0.0615 0.0625 0.0586 0.0709 0.0582 0.0551 0.0592 0.0607 0.0575

75% 0.0718 0.0701 0.0691 0.0867 0.0652 0.0704 0.0683 0.0776 0.0684

CAPM WACC Wacc capm
mean 0.1131 0.1118 0.1013 0.1076 0.1155 0.1099 0.1394 0.1098 0.0924

SD 0.0330 0.0298 0.0388 0.0374 0.0411 0.0329 0.0415 0.0278 0.0324

25% 0.0903 0.0902 0.0618 0.0773 0.0738 0.0771 0.1165 0.0872 0.0716

50% 0.1145 0.1085 0.1052 0.1069 0.1222 0.1096 0.1431 0.1091 0.0913

75% 0.1333 0.1304 0.1314 0.1271 0.1498 0.1271 0.1615 0.1281 0.1114

Market WACC Waccmkt
mean 0.1229 0.1261 0.1314 0.1299 0.1342 0.1251 0.1257 0.1142 0.1187

SD 0.1466 0.1866 0.1474 0.1748 0.1857 0.1468 0.2453 0.1596 0.1650

25% 0.0317 0.0048 0.0573 0.0312 0.0243 0.0167 −0.0020 −0.0013 0.0236

50% 0.1373 0.1248 0.1248 0.1609 0.1139 0.1323 0.1212 0.1292 0.1279

75% 0.2388 0.2318 0.2167 0.2355 0.2387 0.2317 0.2477 0.2263 0.1652

Table 4. (Continued)

�Notes: Mean, standard deviation (SD), and 25/50/75% quartiles for annual value-weighted means by sector from 1972 
to 2015. Leverage Lev is 

(

DLTT + DLC
)

∕ Val where the whole-firm value Val is 
(

AT − SEQ
)

+
(

| PRC| × CSHO
)

− TXDB. The 
before tax cost of debt R debt is XINT∕ Debt where the value of debt Debt is DLTT + DLC. The tax rate � is TXT∕ PI and is 
set to zero if TXT∕ PI < 0 and one if TXT∕ PI > 1. The firm cost of equity R firm is 

(

DVC + Repur +
(

REt − REt−1
))

∕ Equity 
where the common stock repurchase measure Repur is PRSTKC − if

(

Δ PSTKRV > 0, 0,−Δ PSTKRV
)

 and the value 
of equity Equity is Val − Debt. The CAPM-based cost of equity R capm is Rf + �Et[ MRP] where Rf  is the one-month 
Treasury Bill, � is computed from calendar year daily return data by regressing excess firm returns onto value-
weighted market returns in excess of the one month Treasury Bill rate, and Et[ MRP] is the average of market 
excess returns from the beginning of the sample to time t. The market cost of equity Rmkt is the CRSP return ret. 
Waccx = LevR debt(1 − �) + (1 − Lev)Rx , x =

{

firm, capm, mkt
}

. Compustat data items are UPPERCASE, CRSP data 
items are lower case, and measures derived in this study are Capitalized. 
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4.1. Debt component

4.1.1. Leverage Lev
The mean annual value-weighted leverage, 18.56%, varies from a low of 9.58% in Health care to a 
high of 28.29% in Telecom. The large amount of Telecom leverage is consistent with the recent $49 
billion dollar debt issuance by Verizon Communications Inc.3 The historically low-interest rates of the 
post-2008 financial crisis influence corporation debt issuance decisions. To illustrate, Figure 2 pre-
sents the time series of leverage and before-tax cost of debt. Leverage declined from 1974 to 1984 
as the cost of debt rose, as expected. Leverage rose again as the high interest rates of the 1980s 
subsided toward the end of the decade. The 1990–2000 Lev decline results from a period of histori-
cally large equity value expansion.

4.1.2. Cost of debt R debt
The mean annual value-weighted before-tax cost of debt, 8.21%, is lower than the equal-weighted 
mean of 9.67%. Thus, larger companies must have a lower before-tax cost of debt than smaller 
companies. This suggests debt markets consider small firms more risky than large firms. Alternatively, 
one could interpret this as small companies returning more value to their creditors than large com-
panies. The annual value-weighted before-tax cost of debt varies from a low of 7.30% in 
Telecommunication Services to a high of 8.81% in Information Technology. The low cost of debt in 
Telecommunication Services is consistent with the highest leverage among all sectors. Likewise, the 
high cost of debt in Information Technology is consistent with the lowest leverage among all 
sectors.

The box plots in Figure 3 also show the inverse relationship between leverage and cost of debt. 
Non-overlapping notches indicate medians are statistically different at roughly the 5% confidence 
level (Mcgill, Tukey, & Larsen, 1978). Panel A, Leverage, illustrates leverage varies with sector given 
the absence of overlap between sectors. Comparing leverage with the before-tax cost of debt in 
Panel B, the lowest median leverage of 8.19% in Information Technology is also associated with the 
highest median cost of debt R debt = 9.19%. Likewise, the highest median leverage of 25.69% in 
Telecommunication Services is associated with the lowest median cost of debt R debt = 6.88%. 
However, we see significant overlap in the before-tax cost of debt (Panel B) suggesting that slight 
variations in R debt affect leverage decisions (Panel A).

Figure 2. Leverage and cost of 
debt over time for all sectors.
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4.1.3. Tax rate �
The mean annual value-weighted tax rate, 35.30%, is consistent with many textbook default esti-
mates. The tax rate varies from a low of 33.46% in Materials to a high of 41.63% in Energy. I offer no 
conjecture on why the Energy sector has higher average tax rates but do acknowledge it is interest-
ing and merits further investigation. However, that investigation is beyond the scope of this study.

4.2. Equity component

4.2.1. Firm cost of equity R firm
The mean annual value-weighted firm cost of equity, 6.42%, is slightly less than the equal-weighted 
mean of 6.95% (Table 3). This result suggests larger firms return less to shareholders as a percentage 
of their market value in the form of dividends, repurchases, and additions to retained earnings com-
pared to smaller firms. The size effect, higher (lower) market returns for small (large) firms than CAPM 
predicts, may be related to the value transferred from firms to shareholders captured by R firm. This 
possibility is discussed further in the market cost of equity section.

Cross-sectionally, the firm cost of equity varies from a low of 5.63% in Health Care to a high of 
7.59% in Energy. We also see that Information Technology has the highest cost of debt and CAPM 
cost of equity, yet the second lowest firm cost of equity at 5.73%. This may reflect retained earnings 
that are consumed by research and development expenses in this high-growth sector. Alternatively, 
there may be a disconnect between risk, as measured by debt markets and the CAPM, and actual 
firm–investor value transfer.

Information Technology has the lowest firm cost of equity (value transfer from firm to investor) 
yet the highest cost of debt, the highest CAPM cost of equity (required return), and the second-low-
est market cost of equity (actual returns). These results support the rationale of Warren Buffett who 
tends to avoid technology stocks: high risk with low value produced by the firms themselves.

Figure 3. Leverage and cost of 
debt cross section box plot. 

Notes: the middle of the box plot 
represents the median value. 
Notes: The left and right box 
“hinges” represent the lower 
25% and upper 75% quartile, 
respectively. The upper and lower 
notch edges represent the median 
±1.58 × IQR∕

√

n where IQR is 
the inter-quartile range (difference 
between 75 and 25% quartile) and 
n is the number of observations. 
The upper “whisker” extends to 
the minimum of the largest value 
and the 75% quartile + 1.5 × IQR. 
The lower “whisker” extends to the 
maximum of the smallest value 
and the 25% quartile − 1.5 × IQR. 
Observations beyond whisker ends 
are outliers and plotted as points.
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4.2.2. CAPM cost of equity R capm
The mean annual value-weighted CAPM cost of equity R capm, 12.79%, is larger than the equal-weighted 
mean of 11.03%. This suggests larger firms are more risky and therefore require a higher return than 
small firms. This finding differs from other studies that analyze the size effect (Fama & French 1992, 
1993). One explanation for this finding is the exclusion of firms with negative average operating 
income likely eliminates many risky small firms. In the cross section, R capm ranges from a low of 
11.10% in Telecommunication Services to a high of 14.78% in Information Technology. This ordering 
is identical to that in the cost of debt. Therefore, debt and equity markets make similar risk assess-
ments in the sector-based cross section but different risk assessments when considering firm size.

4.2.3. Market cost of equity Rmkt
The mean annual value-weighted market cost of equity Rmkt, 13.13%, is significantly lower than the 
equal-weighted mean of 17.07%. This reveals smaller firms exhibit higher market returns than larger 
firms. Combined with the results of the CAPM cost of equity the size effect is again confirmed: small 
(large) firms have higher (lower) market returns than CAPM predicts. We can also view this from the 
Bodie et al. (2009) perspective: small (large) firms have higher (lower) expected returns than CAPM re-
quired returns. In other words, small (large) firms are undervalued (overvalued) and offer higher (lower) 
expected returns than investors require in the sample of this study. The market cost of equity ranges 
from a low of 12.15% in Materials to a high of 14.37% in Consumer Staples. Interestingly, Information 
Technology is the only sector where the market cost of equity exceeds the CAPM cost of equity.

4.2.4. Cost of equity in perspective
Figure 4 presents box plots of each cost of equity measure and leads to several interesting observa-
tions. To begin, the Energy firm cost of equity is significantly higher than all other sectors. That is, on 
average, Energy stocks transferred more value to shareholders than other sectors during the 1972 
to 2015 time period. Given the recent drop in oil prices we might expect a different result in the mid-
term future. We also see the inter-quartile range of actual market returns (market cost of equity) 
varies little with sector compared to CAPM predictions (CAPM cost of equity) or actual firm–investor 
cash flows (firm cost of equity). In addition, the range of actual market returns, −50 to +75%, is 
much wider than both R firm (+2.5 to +12.5%) and R capm (+5 to +25%). Together, the results reveal a 
large divergence between firm–investor cash flows R firm and actual market returns Rmkt. The results 
also support the documented inability of CAPM to explain the cross section of returns.

4.3. Weighted average cost of capital
Figure 5 summarizes the firm, CAPM, and market WACC measures. As shown, with the exception of 
Information Technology, the CAPM WACC lies between the firm WACC on the lower end and market 
WACC on the upper end. In all cases, CAPM WACC is closer to market WACC than firm WACC. The 
positioning of CAPM WACC between firm and market WACC is consistent with the use of CAPM by 
practitioners Todd Brotherson et al. (2013) and the support of CAPM in WACC contexts found in the 
literature Da et al. (2012). From the firm perspective, use of CAPM WACC provides a conservative 
(higher) estimate of the firm’s cost. A project that passes the higher CAPM WACC hurdle rate will 
generate more funds than the firm transfers to investors on average. From the investor perspective, 
observed returns tend to exceed required (CAPM-based) returns with the notable exception of 
Information Technology.

The WACC box plots in Figure 6 follow those of the cost of equity box plots in Figure 4. The inter-quartile 
range of market WACC varies little with sector compared to CAPM WACC or firm WACC. This comes as no 
surprise given the documented predominance of equity in the capital structure of firms in this study.

Figure 7 presents the time series of WACC with a focus on firm–investor cash flows. We see, con-
sistent with the time-series of leverage in Figure 2, that equity financing is the predominant WACC 
factor for US firms in this sample. This result holds even in the post-2008 crisis with historically low 
interest rates.
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Figure 4. Cost of equity cross 
section box plot. 

Figure 5. WACC cross section 
summary.

Notes: The middle of the box 
plot represents the median 
value. The left and right box 
“hinges” represent the lower 
25% and upper 75% quartile, 
respectively. The upper and 
lower notch edges represent the 
median +∕ − 1.58 × IQR∕

√

n 
where IQR is the inter-quartile 
range (difference between 
75 and 25% quartile) and n is 
the number of observations. 
The upper “whisker” 
extends to the minimum 
of the largest value and the 
75%quartile + 1.5 × IQR. The 
lower “whisker” extends to the 
maximum of the smallest value 
and the 25%quartile − 1.5 × IQR. 
Observations beyond whisker ends 
are outliers and plotted as points.
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Figure 6. WACC cross section 
box plot. 

Figure 7. Firm weighted 
average cost of capital over 
time.

Notes: The middle of the box 
plot represents the median 
value. The left and right box 
“hinges” represent the lower 
25% and upper 75% quartile, 
respectively. The upper and 
lower notch edges represent the 
median +∕ − 1.58 × IQR∕

√

n 
where IQR is the inter-quartile 
range (difference between 75 
and 25% quartile) and n is the 
number of observations. The 
upper “whisker” extends to the 
minimum of the largest value and 
the 75%quartile + 1.5 × IQR. The 
lower “whisker” extends to the 
maximum of the smallest value 
and the 25%quartile − 1.5 × IQR

. Observations beyond whisker 
ends are outliers and plotted as 
points.
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5. Conclusion
The capital asset pricing model (CAPM) receives both criticism and widespread adoption by practi-
tioners and academics as the WACC equity component. This study introduces two new costs of eq-
uity measures to address CAPM criticisms and provide new perspective on WACC estimates. The 
firm-based measure focuses on firm–investor cash flows, while the market-based measure focuses 
solely on actual market returns. This study applies its firm and market-based WACC measures, along 
with the traditional CAPM-based WACC measure, to a broad sector-based cross section from 1972 to 
2015. Results show that traditional CAPM-based WACC estimates consistently lie between the new 
firm and market-based WACC estimates. The central positioning of CAPM WACC supports its use as 
a conservative hurdle rate estimate for firms and a conservative expected return estimate for inves-
tors relative to actual returns.

There are several implications for further research. The cost of debt R debt, firm cost of equity R firm, 
and market cost of equity Rmkt all have lower value-weighted means than equal-weighted means. 
This suggests smaller firms return more value to investors than large firms. However, in the theoreti-
cal realm, the CAPM-based cost of equity measure of this study R capm shows larger firms have higher 
required returns than smaller firms, an opposite relation. Treating Rmkt as investor expected return 
Bodie et al. (2009), we see small firms are undervalued thereby offering higher expected returns than 
investors require. Further investigation may point to the size effect and reveal alternative explana-
tions. This study does not investigate the bond market role in the context of differential firm–investor 
“costs.” We see that the Energy sector has significantly higher tax rates than other sectors. It would 
be interesting to see if the average tax rate used in this and other studies matches the actual taxes 
paid by Energy (and other) sector firms. The Information Technology sector is unique in that it is the 
only sector of this study where average market returns are less than average CAPM required returns. 
Finally, in every sector the market cost of equity (actual returns) exceeds the firm cost of equity 
(value transferred from the firm to shareholders). A thorough investigation into the drivers of this 
spread merits further study.
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