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Abstract
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Implied Cost of Equity Capital in Earnings-Based Valuation Model

1. Introduction

This study examines two research questions: (1) Is the implied cost of equity capi-
tal (hereafter ICOE) based on the earnings-based valuation models reliable in Ko-
rea?; (2) Which of the earnings-based valuation models is more reliable for the esti-
mation of the ICOE in Korea?

Over the last decade, it has been a crucial issue in both finance and accounting re-
search to estimate the ex-ante cost of equity capital which is needed as an input for
equity valuation or project evaluation. Since the ex-ante cost of equity capital is un-
observable, the ex-post realized stock return has often been used as a proxy. However,
Fama and French (1997) conclude that the cost of equity capital estimated from the
ex-post realized stock return is inevitably imprecise, owing to the uncertainty inher-
ent to the magnitude of risk premia, coupled with the uncertainty inherent to risk
loadings. Elton (1999) also finds that the correlation between expected returns and
realized returns is weak, calling for an alternative method for the estimation of ex-
ante cost of equity capital.

Responding to the call for an alternative approach to the estimation of the ex-ante
cost of equity capital, accounting studies have explored the feasibility of ICOE de-
rived from the earnings-based valuation models (Gebhardt, Lee, and Swaminathan,
2001; Gode and Mohanram, 2003; Botosan and Plumlee, 2005; Easton and Monahan,
2005). The general idea therein is to substitute price and analysts’ earnings forecasts
with an equity valuation equation and to back out the ICOE as the internal rate of
return that equates the current stock price with the expected future sequence of re-
sidual income or abnormal earnings growth.

While previous studies using U.S. data have already confirmed the reliability of
ICOE as a reasonable estimate of the ex-ante cost of equity capital, whether such an
approach can be applicable to Korean firms remains an open question due to the fol-
lowing reasons.

First, given that the quality of analysts’ earnings forecasts varies across countries,?
it is not clear that the results of U.S. studies are applicable to Korean firms. As our
approach requires that analysts’ earnings forecasts constitute a reasonable proxy for

market’s earnings expectations, the reliability of ICOE depends on the quality of ana-

1) For example, the different disclosure policies across countries are significantly associated with analysts’
earnings forecast accuracy and/or bias (Hope, 2003a, 2003b).
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lysts’ earnings forecasts. Thus, if analysts’ earnings forecasts for Korean firms were
noisy proxies for market’s earnings expectations, the resulting ICOE would be unre-
liable.

Second, the assumption of earnings growth beyond the forecast horizon is unavoid-
able in the implementation of earnings-based valuation models. Since the economic
environments in which Korean firms operate are inevitably different from those in
which U.S. firms operate, it is an empirical question whether the U.S. based studies’
assumptions of earnings growth beyond the forecast horizon are also applicable to
Korean firms. If our assumption regarding Korean firms’ long-term earnings growth
beyond the forecast horizon do not fit the corresponding market’s expectations, the
ICOE derived from the equity valuation models will also be noisy.?

Third, if capital markets around the world are segmented, investors in different
countries are likely to apply different equity valuation models, which could result in
different stock prices in the capital market even for the same firm. If Korean inves-
tors principally utilize non-earnings-based valuation models, such as free cash flow
discount models to derive equity value, the ICOE based on the earnings-based valua-
tion models will not be reliable.

Thus, we investigate whether Korean firms’ ICOE based on earnings-based valua-
tion models is a more reliable proxy for the ex-ante cost of equity capital than are re-
alized stock returns by evaluating the association between the ICOE (or realized
stock returns) and the frequently-cited risk proxies.

As the second research question, we compare the reliability of alternative earnings-
based valuation models in terms of inferring a more reasonable ex-ante cost of equity
capital in Korea. This is an important research question since valuation method
choice may significantly affect the valuation outcome, which would result in varying
reliability of ICOE derived from different valuation methods.®

Although many U.S. based studies use the residual income valuation model (he-
reafter RIV model; Ohlson, 1995) and/or the abnormal earnings growth model (herea-
fter OJ model; Ohlson and Juettner-Nauroth, 2005) to drive the ICOE, they have

2) For example, Cheng (2005) suggests that the future residual earnings are determined by various economic
determinants, such as industry concentration and industry level barriers to entry, which may vary across
countries.

3) Our perspective assumes that equity valuation does not escape from the practical limitations or biases
inherent in the equity valuation method, since the valuation method determines both the information input
and the information processing (Chen, Yee, and Yoo, 2006).
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reported mixed results with regard to which model is more useful to get a more
reliable proxy for the ex-ante cost of equity capital. Furthemore, even if U.S. based
studies have shown consistent results, such results cannot be applied directly to
Korean firms, due to the following reasons.

First, the relative reliability of the equity valuation model in terms of inferring
more reasonable cost of equity capital is affected by the extent to which the clean
surplus relation (hereafter CSR) holds in a country’s financial reporting rules. This is
because the RIV model requires the CSR for the model derivation whereas the OdJ
model does not. If the Korean GAAP allows more (less) deviation from the CSR than
does the U.S. GAAP, it is possible that the OJ model may perform better (worse) than
the RIV model in Korea by a greater extent than in the U.S.

Second, as indicated above, the empirical implementation of earnings-based valua-
tion models requires the assumption of earnings growth beyond the forecast horizon.
Since the RIV and OJ model may adopt different assumptions regarding long-term
earnings growth beyond the forecast horizon (Jorgensen, Lee, and Yoo, 2007), it is an
open empirical question which growth assumption of a specific equity valuation
model is more feasible for Korean firms that may have systematically different
earnings growth expectations from those of U.S. firms.

Thus, we investigate which of the earnings-based valuation models yields a more
reliable ICOE in terms of the association with frequently-cited risk proxies. More
specifically, we examine the individual association between the various ICOE’s (or
realized stock returns) and each of the risk proxies, and also the overall association
between them in terms of the adjusted R2of the regressions of ICOE’s (or realized
stock returns) on the sets of risk proxies.

We find that, while the ICOE shows the predicted associations with the most of
risk proxies, the realized stock returns do not. Furthermore, the adjusted R? of the
regressions of ICOE on risk proxies is significantly higher than that of the realized
stock returns. We further find that the ICOE based on the RIV model outperforms
that based on the OJ model in terms of the overall association (i.e., the adjusted R2 of
the regressions) with risk proxies. Thus, we conclude that the ICOE is a more reliable
proxy for the ex-ante cost of equity capital than are the realized stock returns in
Korea, and also that the RIV model provides a more reliable proxy for the ex-ante
cost of equity capital for Korean firms than does the OJ model. These results will be

helpful for Korean academics (practitioners) to get a more reasonable proxy for the
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ex-ante cost of equity capital, which can be applied to various studies (works, such as
project evaluation) requiring it.

The paper proceeds as follows. Section 2 reviews the related literature and Section
3 describes the research design. Section 4 provides the descriptive statistics of our

sample, and Section 5 presents the main empirical results. Section 6 concludes.

2. Literature Review

Over the last decade, how to estimate a reliable ex-ante cost of equity capital has
been a fundamental academic issue. The ex-ante cost of equity capital is the core fac-
tor in financial decision making such as equity valuation or project evaluation. As the
ex-ante cost of equity capital is not observable, the ex-post realized stock return has
been utilized as an indirect measure of the ex-ante cost of equity capital. However,
the realized stock return has been proven as a noisy proxy for the ex-ante cost of eq-
uity (Fama and French, 1997; Elton, 1999). Thus, academics in accounting have sug-
gested an alternative approach to estimate the ex-ante cost of equity capital by calcu-
lating the internal rate of return that equates the stock prices with the equity value
estimates based on analysts’ earnings forecasts.

The seminal study by Gebhardt et al. (2001) finds that the ICOE based on the RIV
model is a reliable proxy for the ex-ante cost of equity capital. Subsequent studies
also have achieved consistent results showing that the ICOE is more reliable on av-
erage as a proxy for the ex-ante cost of equity capital than the realized stock return.

After establishing the reliability of ICOE, these subsequent studies have attempted
to address the issue as to which valuation model is more useful in inferring a more
reliable ICOE.

Gode and Mohanram (2003) report that the RIV model reflecting industry-specific
information outperforms the OJ model in terms of the correlations with the fre-
quently cited risk proxies. Easton and Monahan (2005) also conclude that the ICOE
from the PEG model, a special case of the OJ model, is the worst performer. However,
Botosan and Plumlee (2005) argue that the ICOE from the PEG model dominates the
alternative valuation model such as the RIV model. Therefore, it remains an open
empirical question which of the earnings-based valuation models is more reliable for
the estimation of the ICOE, even for U.S. firms.
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Despite the popularity of U.S. based studies directly examining the reliability of
ICOE, few research has explored directly the reliability of ICOE in non-U.S. coun-
tries? as well as in Korea.? Given that Korean researchers have begun to use the
ICOE in various studies (e.g., Kim, 2006; Byun, 2006; Cho and Jo, 2006), it is neces-
sary to directly assess the reliability of ICOE in Korea in order to investigate whether
their proxy of ex-ante cost of equity capital is reasonable or not. Our study fills this
void in the Korean literature. In addition, there has been no previous empirical test
as to which valuation model is more appropriate to get a more reliable proxy for the
ex-ante costs of equity capital in Korea. We expect Korean researchers (practitioners)
to refer to our empirical results regarding the relative reliability of ICOE from vari-
ous valuation models, when they need to select a specific valuation model to derive a

more reliable ICOE for their studies (works, such as project evaluation).

3. Research Design and Variable Measurement

3.1 The Implied Cost of Equity Capital in Earnings—Based Valuation
Model

We compute the ICOE for each firm as the internal rate of return that equates the
stock prices to intrinsic value estimates based on the analysts’ earnings forecasts.
Both the RIV and OJ models are derived from the same underlying model, i.e., the

dividend discount model:

p oy Eldps.] )

n=1 (1 + 7’; )"

where P is the stock price per share at period t, dps, is the dividends per share

4) One of the notable exceptions is Chen, Jorgensen, and Yoo (2004). They report how the predominance of
ICOE based on the RIV model or the OJ model differs across seven developed countries, depending on the
extent to which the CSR holds in each country’s financial reporting.

5) Two working papers by Hwang, Lee, and Lim (2007a, 2007b), which are conducted simultaneously with
our paper, also examine the association between the ICOE and the frequently cited risk proxies in Korea,
focusing on how to improve the reliability of ICOE in Korea. However, they do not explicitly examine the
superior reliability of ICOE to that of realized stock returns, which is the basic evidence supporting the use
of ICOE as a proxy for the ex-ante cost of equity capital. Furthermore, they do not compare the relative re-
liabilities of ICOE’s from various valuation models.
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during period ¢, and 7 1is the firm’s cost of equity capital at period t.

The RIV model (Ohlson, 1995) rewrites equity value in terms of the book value of
equity and the present value of expected future residual income by imposing the
CSR® on the dividend discount model.

Pz _ th _’_Z{Et(epsws - vat+51)] (2)
s=1

(I+n)

where bv, is the book value of equity per share at period t and eps,is the earnings
per share during period t.

The OJ model (Ohlson and Juettner-Nauroth, 2005) provides an alternative to the
RIV model in order to mitigate the potential problems in the RIV model, such as the

deviations from the CSR in the current financial reporting rules.

I)[ — EI (epSHl) + i(Ez (epsﬁx + r;dpSHS B (1 + ’; )epst+x1)] (3)
s=1

4 AGIA

Equation (2) and Equation (3) exhibit the intrinsic value of equity using an infinite
series of future residual incomes or abnormal earnings growth. While both the RIV
and OJ models yield identical valuation outcomes with an infinite forecast horizon
under the CSR condition, both models may generate different valuation outcomes
within the finite forecast horizon, which is necessary for the empirical implementa-
tion of these models. In the representative studies conducted in this area, the RIV
and OJ models employ different assumptions regarding the forecast horizon and fu-
ture earnings growth after the finite forecast horizon. For example, while the imple-
mentation of the Od model assumes an economy-wide earnings growth rate after the
two-year-ahead forecast horizon, the implementation of the RIV model incorporates
firm (or industry) specific earnings growth rates after the three-year-ahead forecast
horizon. Thus, we expect that the ICOE’s derived from either RIV or OJ model may
differ from each other owing to the deviations from the CSR and/or different assump-

tions regarding future earnings growth after forecast horizons.

6) The CSR indicates that the change in book value of equity between two dates is equal to comprehensive
income minus dividends.
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We implement the RIV model in two different ways, as was the case in the repre-
sentative prior research. The two implementations differ only in their assumptions
about the forecast horizon and the growth of residual income beyond the forecast ho-
rizon.

The RIVC model, our first RIV model, assumes that the residual income remains
constant beyond year ¢+3 (Gebhardt et al., 2001). The RIVC model is as follows.

(Et (epst+s —nXx bvt+.s'—] ) J i Er (epst+3 —nXx bvz+2) (4)

3
E:bW+Z; (A+7)y rnx(+n)’
The RIVI model, our second RIV model, assumes that the return on equity (ROE)
trends linearly to the industry median ROE by the 12tk year, and that thereafter the
residual incomes remain constant in perpetuity (Lee, Myers, and Swaminathan,
1999; Gebhardt et al., 2001; Liu, Nissim, and Thomas, 2002).” The industry median
ROE is calculated by the moving median of the previous five years’ ROE of the firms
within the same industry.® Following Gebhardt et al. (2001), we use only those firms

with positive ROE in the calculation. In the RIVI model, current price per share is:

> [E;(epsm -7 vaml)j < [Et(ROEt+s _rt)] vam-l n [Et(ROEmz _rr)] vat+11 (5)

P=by+ +
B T ey 2 iy

s=1

rx(+n)!

where ROE, is the return on equity during period t.

Under the assumption of future earnings growth beyond the forecast horizon for

the OJ model, we use (7/—1) as the perpetual growth rate of the capitalized abnor-

mal earnings growth after two-year-ahead.? Following previous research, we set

7) The RIVI model reflects the industry-specific information into the terminal value calculation, whereas the
RIVC model does not. Therefore, if industry profitability is consistent with the market’s expectation for
long-term profitability, the ICOE derived from the RIVI model will be superior to the ICOE derived from
the RIVC model.

8) We calculate the industry median of ROE using the two-digit Korean SIC codes.

9) The short term earnings growth [(eps, >+ ridps,+; — (1+1) eps;+;)/eps,+;] is assumed to decay asymptotically to
the perpetual growth rate of the capitalized abnormal earnings (y-1). The decay rate is also determined by

(-D.
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(}/—1) as equal to the risk-free interest rate minus the long-term inflation rate.19

The long-term inflation rate is calculated as the previous ten-years’ moving average
of annual inflation rates at each forecasting date. We use the core inflation rate
provided by the Bank of Korea. Under this assumption, the two-period OJ model

(hereafter OJ2 model) expresses current stock price per share as follows:

P[ _ epst+l ¥ aegt+2 (6)
1 n(n—y+1)

where aeg,,, = eps,., +1,dps,.,

—(1+7,)eps

1+l *

Consequently the formula for the ICOE is as follows:

t epst+l

= A+\/A2 + ep;[H [(epsl+2 _epSHI)—(]/—I)J (7)

1 d .
where 4 EE[ }/—1+%). When eps,,, > eps,,,, we set the short-term earnings growth

t
(eps,., —eps,,;) to zero. When the value inside the root is negative, we assume that

the ICOE is A.
The PEG model, a special case of the OJ2 model, is derived as described in Easton
(2004). Specifically, if we assume that both y=1 and dps,,, =0 in the OJ2 model,

t+1
i.e., no changes in abnormal earnings growth beyond the forecast horizon and no

dividend payments, we can derive the PEG model as follows:

eps —eps
— pt+2 5 pt+1 (8)

h

g

where eps,,, >eps,,, , the ICOE is set as the ICOE derived from the OJ2 model.

The ICOE, r,

-, can be obtained as the solution to the quadratic equation above.

Therefore, we classify the PEG model as a specific form of the OJ2 model when we

10) Analogous to Claus and Thomas (2001), we set ( y— 1) to zero when negative.
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compare the validity of the OJ model with that of the RIV model.?

In the empirical implementation of all four models, we adopt the same assumptions,
as follows. Analysts’ earnings forecasts are employed as a proxy for the market’s
earnings expectations. We also make the same assumptions regarding the dividend
payout ratio to both models, as follows. First, we estimate the future dividend by scal-
ing the dividends in the most recent year with the earnings over the same year.12 We,

then, solve for 7 by searching over a range of 0 to 100% for a value of 7 that mini-

t
mizes the difference (or makes the difference as zero) between the stock prices and

the intrinsic value estimates based on analysts’ earnings forecasts.

3.2 Measurement of the Reliability of Proxy for Ex—Ante Cost of

Equity Capital

Since the true ex-ante cost of equity capital is unobservable, a direct assessment of
the reliability of ICOE (or realized stock returns) as its proxy is impossible. Following
previous research, such as Gebhardt et al. (2001) and Gode and Mohanram (2003), we
assess the reliability of ICOE (or realized stock returns) by examining the association
between ICOE (or realized stock returns) and frequently cited risk proxies within fol-

lowing equation.

k
IRP(RET,,,) = B, + Y _ 8,RISKPROXY , + IndustryIndicators + &, )

J=1

where IRP, is the implied risk premium, which is defined as the ICOE minus risk

free rate at period t, RET:+: is the realized stock returns during period t+1, and

RISKPROXY: 1is the jth risk proxy at period t.

If the ICOE or realized stock returns are reliable as a proxy for the ex-ante cost of

11) In this paper, the term of the “RIV model” includes both the RIVC and RIVI model. Also, the term of the
“OJ model” includes both the OJ2 and PEG model.

12) Following Chen et al. (2004), for the firms with negative earnings, we divide dividends in the most recent
year by one-year-ahead or two-year-ahead (three-year-ahead) analysts’ earnings forecast to derive an es-
timated payout ratio. If all of the earnings forecasts are still negative, we assume the future dividend pay-
out ratio to be zero. If the estimated dividend payout ratio is larger than 0.5, we assume the payout ratio
to be 0.5.
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equity capital, it should exhibit an expected individual association (a high overall as-
sociation) with each of the risk proxies (full set of risk proxies), which is captured by
the coefficient estimates of each risk proxy (adjusted R2) from the regressions on the
basis of equation (9). Thus, we use both the individual and overall association of
ICOE and realized stock returns with the risk proxies within equation (9) as the met-
ric of its reliability as the proxy for the ex-ante cost of equity capital. More specifi-
cally, we compare the sign of the coefficient estimates of each risk proxy and the
magnitude of adjusted R? from the regressions on the basis of equation (9) across
varying ICOE’s and the realized stock returns. Finally, we include the indicator vari-
ables for industry affiliation (two-digit Korean SIC codes) in order to account for pos-

sible industry-to-industry variations in cost of equity capital.

3.3 Measurement of Risk Proxies

We choose the following seven risk proxies used in prior research as the regressors
1n equation (9).

Market Beta (BETA): The Capital Asset Pricing Model predicts a positive associa-
tion between a firm’s beta and its cost of equity capital (Fama and French, 1992;
Malkiel and Xu, 1997; Gordon and Gordon, 1997). We predict a positive association
between the ICOE and BETA. The systematic risk, BETA, is estimated by regressing
at least 30 prior monthly stock returns up to 60 prior monthly returns against the
corresponding market indices, such as KOSPI and KOSDAQ.

Market Value of Equity (SIZE): Large firms with more liquid and more information
have lower ICOE (Gebhardt et al., 2001; Gode and Mohanram, 2003; Botosan and
Plumlee, 2005). Amihud and Mendelson (1986) and Amihud (2002) suggest firm size
proxies for liquidity since a larger stock issue tends to have a smaller price impact for
a given order flow and a smaller bid-ask spread. Botosan (1997) shows higher levels
of disclosure associates with the lower risk premiums. Following Fama and French
(1992) and Penman (2004), we predict a negative association between the ICOE and
SIZE. SIZE is estimated as the market value of equity.

Book-to-Market Ratio (B/M): Fama and French (1992) argue that high book-to-
market stocks yield superior returns as they are fundamentally riskier. B/M may

proxy for a distress risk factor since financially distressed firms are likely to have
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high B/M (Fama and French, 1992, 1993, 1995). Gode and Mohanram (2003) also
point out that higher B/M reflects higher perceived risk. Therefore, we predict a
positive association between the ICOE and B/M. B/M is estimated as the ratio of the
book value of equity to the market value of equity.

Debt-to-Market Ratio (D/M): Modigliani and Miller (1958) show that the cost of eq-
uity capital should be an increasing function of the financial leverage. Since increas-
ing debt in the capital structure entails increasing financial risk, prior research has
identified D/M as a risk proxy (Fama and French, 1992; Gebhardt et al., 2001; Gode
and Mohanram, 2003; Botosan and Plumlee, 2005). We expect a positive association
between ICOE and D/M. The financial leverage, D/M, is defined as the book value of
debt divided by the market value of equity.1®

Idiosyncratic Risk (IDRISK): While BETA indicates a systematic risk, an idiosyn-
cratic risk represents an unsystematic risk (Lehmann, 1990; Malkiel and Xu, 1997).
Lehmann (1990) revisits the residual risk as a risk factor which partially reflects ex-
posure to the omitted sources of systematic risk. Thus, prior research (e.g., Gode and
Mohanram, 2003; Chen et al., 2004) considers an idiosyncratic risk as a component of
the entire set of risk proxies. We expect a positive association between ICOE and
IDRISK. The idiosyncratic risk, IDRISK, is measured by the variance of residuals
from the regressions of BETA estimation.!¥

Operating Income Volatility (OIVOL): In the finance literature, the variability of
reported earnings has been frequently regarded as a source of risk (Madden, 1998;
Barth, Elliott, and Finn, 1999; Gode and Mohanram, 2003). These studies suggest
that firms with more unstable earnings have higher risk premium. We predict a posi-
tive association between the ICOE and OIVOL. OIVOL is measured by the standard
deviation of operating income in at least past two up to five years scaled by average
total assets.

Dispersion of Analysts’ Earnings Forecasts (EPSDISP): The dispersion in analysts’
earnings forecasts may capture the information risks (Chen et al., 2004; Botosan and
Plumlee, 2005) and/or earnings variability (Gebhardt et al., 2001). That is, EPSDISP

may display the uncertainty regarding future firm performance due either to the

13) Following prior research, we use [nSIZE, InB/M, and InD/M, the natural logarithmic value of SIZE, B/M,
and D/M, in regression analysis to address the non-normal distributions of these variables. Whether or not
taking logs of all these variables has no effect on our inferences.

14) No inferences are affected by excluding either BETA or IDRISK from the set of risk proxies.
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vague information environment or to the fundamental cash flow risk. We expect a
positive association between ICOE and EPSDISP. EPSDISP is measured by the
standard deviation of the one-year-ahead analysts’ earnings forecasts scaled by the

absolute mean of these forecasts.

4. Sample and Descriptive Statistics

4.1 Sample Selection

Our empirical analysis is based on a sample of Korean firms from 2001 to 2006. We
extract accounting and stock return data from the Korea Information Service Value
(hereafter KisValue) database and analysts’ earnings forecasts data from the Fn-
Guide database.’® In addition, we use the three-year government bond rate as a
proxy for the risk-free rate, and the core inflation rate from the Economic Statistics
System of the Bank of Korea.

As of April of each year, we select firm-years that satisfy the following criteria: (1)
financial statement data, which is required for the computation of the main variables,
industry identification codes and stock return data are available from KisValue; (2)
stock price, mean of one-year-ahead, two-year-ahead, and three-year-ahead analysts’
earnings forecasts are available from Fn-Guide; (3) all of the risk proxies are avail-
able; (4) non-financial firm; (5) fiscal year-end is December; (6) one-year-ahead and
two-year-ahead analysts’ earnings forecasts are positive;16) (7) the book value of
equity 1s positive.

This process yields a final sample of 1,167 firm-year observations from 415
KSE/KOSDAQ listing firms between 2001 and 2006.17 It is this final sample that is

used for the descriptive statistics shown in Table 1.18

15) Fn-Guide was founded in July, 2000. It gathers and compiles different estimates made by stock analysts,
who are engaged in 37 domestic/foreign security companies in Korea, regarding the future earnings, sales,
revenues, and so forth of Korean firms. It provides the consensus of analysts’ earnings forecasts, which is
the mean of the future earnings estimates of the analysts covering a firm.

16) This criterion is necessary for the implementation of the OJ2 and PEG model, as shown in Gode and Mo-
hanram (2003).

17) This is because the Fn-Guide provides the data of analysts’ earnings forecasts only from 2001.

18) To mitigate the effect of outliers, regressors are winsorized at 1% and 99% of the pooled distributions.
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4.2 Descriptive Statistics

Descriptive statistics are reported in Table 1.

The means (medians) of the implied costs of equity capital range from 11.4%
(11.0%) to 17.1% (16.4%). This result indicates that the means (medians) of the im-
plied equity risk premium (implied cost of equity capital minus risk free rates) are in
the range of 6.3% (6.0%) and 12.0% (11.4%).19 This level of equity risk premium is
relatively higher than that of U.S firms.29 Meanwhile, the mean (median) of realized
annual stock returns is 25.9% (8.2%). The distributions of risk proxies are generally
consistent with those reported in prior Korea-based studies.

In addition, the mean (median) of current earnings, scaled by stock price, is 0.084
(0.097). The mean (median) of one-year-ahead analysts’ earnings forecast scaled by
stock price is 0.157 (0.133). An increasing pattern of analysts’ earnings forecasts,
scaled by stock price, is found in each earnings forecast thereafter. On average, eight

analysts follow each firm in our sample.

5. Empirical Results

5.1 Univariate Analysis

Table 2 provides Pearson correlation coefficients between the key variables.

As expected, the implied equity risk premia (hereafter IRP)2D derived from the OJ2
and PEG models are highly correlated with one another (0.985; p-value < 0.01). Also,
those from RIVC and RIVI are also highly correlated (0.682; p-value < 0.01). However,
the relatively lower correlations between the IRP based on the OJ and RIV models
(0.379~0.431) indicate that the alternative implied costs of equity capital may have
different degrees of reliability. In addition, the realized annual stock returns have
much lower correlations with the IRP based on the OJ and RIV models (0.137~0.296),

19) The ICOE presented in Table 1 are the values before extracting risk free rates, whereas those used in Ta-
bles 2 through 4 are the values after deducting the risk-free rates, which are the implied equity risk pre-
mia.

20) Claus and Thomas (2001) report that the implied equity risk premium is approximately three percent or
less in the U.S., and five percent in the other five developed countries.

21) Following previous research, we use the implied equity risk premium, which is the implied cost of equity
capital minus risk free rate, as the main variable in the analysis of association with risk proxies. Thus, we
use ICOE and IRP interchangeably in this study.
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which suggests that the ICOE may reduce the noises in the ex-post stock returns as a
proxy for the ex-ante cost of equity capital.

Table 2 also reports the correlations among risk proxies. While they are correlated
significantly with one another, most of the pair-wise correlation coefficients do not
exceed 0.4. This result indicates that each of the risk proxies may capture some in-
cremental risk factors, which are not captured by the other risk proxies.

Most importantly, Table 2 reports the univariate correlations between the IRP and
each of the risk proxies. First, InSIZE, InB/M and InD/M are associated significantly
with the IRP from all valuation models, as expected. Second, BETA, OIVOL and
EPSDISP have expected significant correlations only with the IRP from the OJ model,
whereas they do not show the expected correlations with them from the RIV model.
Third, IDRISK does not show the expected correlations with any of the IRP from the
earnings-based valuation models. On the other hand, the average IRP, as the bench-
mark of IRP based on earnings-based models, is correlated significantly with [nSIZE,
InB/M, InD/M, and EPSDISP. Although some of the univariate correlations between
the IRP and risk proxies are not consistent with our expectations, the univariate cor-
relations between the realized annual stock returns and the risk proxies are not con-
sistent with our expectations to a greater extent. The realized annual stock returns
are correlated significantly only with [nB/M and [nD/M in the expected direction.
However, the univariate correlation results should be interpreted with caution, as
they do not reflect the incremental or overall associations between the proxies of the
ex-ante costs of equity capital and the entire set of risk proxies. Consequently, we
now turn to the multivariate regression results which present the incremental or

overall association between them.

5.2 Multivariate Analysis

In this section, we report the results of our multivariate regression tests.22 To ex-

amine whether the ICOE is a better proxy for the ex-ante cost of equity capital than

22) To remove the effects of the cross-sectional correlation in error terms inherent to panel data, we adopt the
“Fama-MacBeth” approach (Fama and MacBeth, 1973) to calculate the t-statistics for coefficient esti-
mates. The “Fama-MacBeth” t-statistics are calculated from the time-series standard errors of the annu-
ally estimated coefficients. In addition, we report the average of adjusted R” of the year-by-year regres-
sions. These approaches are applied to all subsequent regression analyses.
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the realized stock returns, we regress the average of ICOE (or realized stock returns),
calculated from each of four valuation models, on the alternative sets of frequently
cited risk proxies. Table 3 presents the results of these regressions.

Panel A of Table 3 shows the association between the average IRP (or realized an-
nual stock returns) and Fama-French three factors (BETA, InSIZE and InB/M; Fama
and French, 1993). While the average IRP is associated significantly with all three
risk proxies in the expected directions, the realized annual stock returns show a pre-
dicted association only with [nB/M. Furthermore, whereas the adjusted R2 of the re-
gression of average IRP on the Fama-French three factors is 28.4%, that of the real-
1zed annual stock returns is only 11.7%.23)29

Panel B of Table 3 reports the regression results when all risk proxies, described in
Section 3, are included as regressors. While the average IRP has predicted associa-
tions with BETA, InSIZE, InD/M, and OIVOL, the realized annual stock returns
show the predicted association only with [nD/M and OIVOL. In addition, although
the adjusted R2 of IRP increases from 28.4% to 37.1% in this model with the full set of
risk proxies, that of the realized annual stock returns remains at 15.0%.25

One of the concerns regarding the higher R2 for the IRP in the model with the full
set of risk proxies is that [nB/M could mechanically generate a higher R2 for the IRP.
This is because the RIV model explains B/M itself. To address this potential problem,
we rerun the regressions in Panel B of Table 3, after excluding [nB/M from the set of
risk proxies. As indicated in Panel C of Table 3, our main result remains qualitatively
similar.

In summary, Table 3 shows that the ICOE derived from the earnings-based valua-
tion models is a superior proxy for the ex-ante cost of equity capital to the realized
annual stock returns with regard to the association with the frequently cited risk

proxies.26)

23) To test the statistical significance of the differences of adjusted R%, we try the bootstrap-type analysis
following Liu et al. (2002). The bootstrap-type analysis results in 1,167 firm-years by drawing observa-
tions randomly from the constructed sample with replacement. For each trial, we compute the difference
of adjusted R across the models. This process is repeated 100 times and a distribution for the difference
of adjusted R? is obtained. A t-statistic is computed as the mean divided by the standard deviation of this
distribution.

24) The t-statistic based on bootstrap-type analysis for the difference of adjusted R* is 4.71.

25) The t-statistic based on bootstrap-type analysis for the difference of adjusted R* is 6.58.

26) We rerun the tests using annualized monthly stock returns, rather than realized annual stock returns, but
the results are qualitatively similar to those reported in Table 3.
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Next, we examine which valuation model could generate more reliable ICOE in Ko-
rea. For this purpose, we regress the alternative IRP based on different valuation
models on alternative sets of risk proxies, comparing the extents of associations be-
tween the alternative IRP and risk proxies. Table 4 reports the regression results.

Panel A of Table 4 shows the results of the regressions of alternative IRP (includ-
ing the average IRP as a benchmark) on the Fama-French three risk factors. While
the IRP based on the OJ model have predicted associations with BETA and [nSIZE,
those from the RIV model show predicted associations only with [nSIZE and InB/M.

Panel C of Table 4 presents the regression results for the full set of risk proxies.
The IRP derived from the OJ model have the expected associations with BETA,
InSIZE, InD/M, and OIVOL, whereas those from the RIV model have the expected
associations with InSIZE, InB/M, InD/M, and OIVOL. In Panel E of Table 4, we re-
run our analyses after dropping [nB/M from the set of risk proxies. The results are
quite similar to those shown in Panel C of Table 4.

Since most of the IRP are significantly correlated with most of the risk proxies in
the expected directions, it is difficult to assess the relative reliability of the IRP ex-
clusively on the basis of the coefficients of the individual risk proxies. Thus, we assess
the performance of the valuation models to derive more reliable ICOE on the basis of
the magnitude of the adjusted R2 of the regressions, which is the indicator of the
overall association between IRP and the sets of risk proxies.

For all sets of risk proxies, the RIVI model generates the highest adjusted R2
(56.7%~70.2%), and the RIVC model yields a relatively high adjusted R2 (28.1%~
34.9%). In contrast, the OJ2 and PEG models generate relatively lower adjusted R2
(16.0%~24.6%). As indicated in Panels B, D, and F of Table 4, the differences in the
adjusted R? between the two RIV models and the two OJ models are statistically sig-
nificant. Moreover, the adjusted R2? of the RIVI model (56.7%~70.2%) is greater than
that of the average IRP as a benchmark (28.4%~37.1%) in all cases. This result may
indicate the superiority of the RIV model for the generation of a reliable ICOE, which
1s beyond the benefit of reduction of measurement error by averaging various ICOE’s.

In sum, the evidence shown in Table 4 indicates that the ICOE from the RIV model
clearly outperforms the ICOE from the OJ model in terms of the overall association
with frequently cited risk proxies. In other words, the results of Table 4 suggest that
the RIV model generates more reliable ICOE than the OJ model does in Korea.
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6. Conclusion

In this study, we examine whether the implied cost of equity capital ICOE) based
on the earnings-based valuation models is reliable in Korea. We conclude that the
ICOE is superior to the ex-post realized stock returns as a proxy for the unobservable
ex-ante cost of equity capital. We also find that the ICOE derived from the residual
income valuation model (RIV model; Ohlson, 1995) is more reliable than that based
on the abnormal earnings growth model (OJ model; Ohlson and Juettner-Nauroth,
2005) in Korea.

Our study makes several important contributions to the Korean literature. We pro-
vide empirical evidence strengthening the validity of using the ICOE based on earn-
ings-based valuation models as a proxy for the ex-ante cost of equity capital in Korea.
This evidence will be helpful for Korean researchers or practitioners to obtain a more
reliable proxy for the ex-ante cost of equity capital for various purposes. In addition,
our results regarding the relative usefullness of the RIV and OJ model will provide
some guidance to Korean researchers or practitioners who must select a specific
valuation model to derive the ICOE.

Our findings invariably suffer from certain limitations. First, we cannot rule out
the possibility that the risk proxies we use in this study may not represent all true
risk factors. Then, any omitted risk factors may have affected our conclusions. Second,
we examine only the representative empircial implementations of theoretical valua-
tion models following the U.S. based studies. Thus, we do not claim that our results
can be generalized to alternative Korea-specific implementations of valuation models.
Nonetheless, we believe that our study provides new insights into the derivation of a

more reliable proxy for the true ex-ante cost of equity capital for Korean firms.

623



Implied Cost of Equity Capital in Earnings-Based Valuation Model

References

Amihud, Y., 2002, Illiquidity and stock returns: Cross-section and time-series effects,
Journal of Financial Markets 5, pp. 31-56.

Amihud, Y. and H. Mendelson, 1986, Asset pricing and the bid-ask spread, Journal of
Financial Economics 17, pp. 223-249.

Barth, M., J. Elliott, and M. Finn, 1999, Market rewards associated with patterns of

increasing earnings, Journal of Accounting Research 37, pp. 387-413.

Botosan, C., 1997, Disclosure level and the cost of equity capital, The Accounting Re-
view 72, pp. 323-350.

Botosan, C. and M. Plumlee, 2005, Assessing alternative proxies for the expected risk

premium, The Accounting Review 80, pp. 21-53.

Byun, H., 2006, The implied cost of equity capital and corporate governance practices,

Working paper.

Chen, F., B. Jorgensen, and Y. Yoo, 2004, Implied cost of equity capital in earnings-
based valuation: International evidence, Accounting and Business Research 34, pp.
323-344.

Chen, F., K. Yee, and Y. Yoo, 2006, Robustness of judicial decisions to financial inno-

vation: An exploratory empirical study, Working paper.

Cheng, Q., 2005, What determines residual income? The Accounting Review 80, pp.
85-112.

Cho, J. and M. Jo, 2006, The relation between information asymmetry and cost of

capital, Working paper.

Claus, J. and J. Thomas, 2001, Equity premia as low as three percent?: Evidence
from analysts’ earnings forecasts for domestic and international stock markets,
Journal of Finance 56, pp. 1629-1666.

Easton, P., 2004, PE ratios, PEG ratios, and estimating the implied expected rate of
return on equity capital, The Accounting Review 79, pp. 73-95.

Easton, P. and S. Monahan, 2005, An evaluation of accounting based measures of ex-

pected returns, The Accounting Review 80, pp. 501-538.

624



Asia-Pacific Journal of Financial Studies (2008) v37 n4

Elton, E., 1999, Expected return, realized return, and asset pricing tests, Journal of
Finance 54, pp. 1199-1220.

Fama, E. and K. French, 1992, The cross section of expected stock returns, Journal of
Finance 47, pp. 427-465.

Fama, E. and K. French, 1993, Common risk factors in the returns on stocks and

bonds, Journal of Financial Economics 33, pp. 3-56.

Fama, E. and K. French, 1995, Size and book-to-market factors in earnings and re-

turns, Journal of Finance 50, pp. 131-155.

Fama, E. and K. French, 1997, Industry costs of equity, Journal of Financial Eco-
nomics 43, pp. 1563-193.

Fama, E. and J. MacBeth, 1973, Risk, return and equilibrium: Empirical test, Jour-
nal of Political Economy 81, pp. 607-636.

Gebhardt, W., C. Lee, and B. Swaminathan, 2001, Toward an implied cost of capital,
Journal of Accounting Research 39, pp. 135-176.

Gode, D. and P. Mohanram, 2003, Inferring the cost of capital using the Ohlson-
Juettner Model, Review of Accounting Studies 8, pp. 399-431.

Gordon, R. and M. Gordon, 1997, The finite horizon expected return model, Financial
Analysts Journal 53, pp. 52-61.

Hope, O., 2003a, Accounting policy disclosures and analysts’ forecasts, Contemporary
Accounting Research 20, pp. 295-321.

Hope, O., 2003b, Disclosure practices, enforcement of accounting standards, and ana-
lysts’ forecast accuracy: An international study, Journal of Accounting Research
41, pp. 235-272.

Hwang, L., W. Lee, and S. Lim, 2007a, Korean evidence on the implied cost of equity,
Working paper.

Hwang, L., W. Lee, and S. Lim, 2007b, What determines the implied equity risk pre-

mium in Korean stock market? Working paper.

Jorgensen, B., Y. Lee, and Y. Yoo, 2007, The valuation accuracy of equity value esti-

mates inferred from the abnormal earnings growth model, Working paper.

Kim, K., 2006, Audit quality, earnings quality, and the cost of capital, Korean Ac-

625



Implied Cost of Equity Capital in Earnings-Based Valuation Model

counting Review 31, pp. 243-284.

Lee, C., J. Myers, and B. Swaminathan, 1999, What is the intrinsic value of the Dow?
Journal of Finance 54, pp. 1693-1741.

Lehmann, B., 1990, Residual risk revisited, Journal of Econometrics 45, pp. 71-97.

Liu, J., D. Nissim, and J. Thomas, 2002, Equity valuation using multiples, Journal of
Accounting Research 40, pp. 135-172.

Madden, B., 1998, CFROI Valuation: A Total System Approach to Valuing the Firm,
Chicago, IL, Holt Value Associates.

Malkiel, B. and Y. Xu, 1997, Risk and return revisited, Journal of Portfolio Manage-
ment 23, pp. 9-14.

Modigliani, F. and M. Miller, 1958, The cost of capital, corporation finance and the

theory of investment, American Economic Review 48, pp. 261-297.

Ohlson, dJ., 1995, Earnings, book values, and dividends in equity valuation, Contem-

porary Accounting Research 11, pp. 661-687.

Ohlson, J. and B. Juettner-Nauroth, 2005, Expected EPS and EPS growth as deter-
minants of value, Review of Accounting Studies 10, pp. 349-365.

Penman, S., 2004, Financial Statement Analysis and Security Valuation, 2nd edition,
New York, NY, McGraw-Hill.

626




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


