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Abstract

Estimating the Cost of Capital Implied by Market Prices and
Accounting Data focuses on estimating the expected rate of return
implied by market prices, summary accounting numbers, and forecasts
of earnings and dividends. Estimates of the expected rate of return,
often used as proxies for the cost of capital, are obtained by inverting
accounting-based valuation models. The author describes accounting-
based valuation models and discusses how these models have been used,
and how they may be used, to obtain estimates of the cost of capital.
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Introduction

The focus of this survey is on estimating the expected rate of return
implied by market prices, summary accounting numbers (such as book
value and earnings), and forecasts of earnings and dividends. Estimates
of the expected rate of return, which are often used as proxies for the
cost of capital, are obtained by inverting accounting-based valuation
models. I begin by describing accounting-based valuation models and
then I discuss the way these models have been used, and how they may
be used, to obtain estimates of the cost of capital.

The re-introduction of the residual income valuation model by
Ohlson| (1995)) and the development of the abnormal growth in earnings
model by Ohlson and Juettner-Nauroth (2005) have been the driv-
ing force behind the burgeoning empirical literature that reverse engi-
neers these models to infer markets expectations of the rate of return
on equity capital. The obvious advantage of this reverse-engineering
approach is that estimates of the expected rate of return are based
on forecasts rather than extrapolation from historical data. Prior to
the development of these approaches, researchers and valuation practi-
tioners relied on estimates based on historical data (estimated via the
market model, the empirical analogue of the Sharpe-Lintner Capital
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Asset Pricing Model, or variants of the Fama and French (1992)
three/four-factor model). As a practical matter the usefulness of these
estimates is very limited. Fama and French (1997, 2002) conclude
that these estimates, based on historical return data are “unavoidably
imprecise” and empirical problems “probably invalidate their use in
applications.”

The practical appeal of accounting-based valuation models, partic-
ularly the abnormal growth in earnings model, is that they focus on
the two variables that are most commonly at the heart of valuations
carried out by practicing equity analysts; namely, forecasts of earnings
and forecasts of earnings growth. The question at the core of this survey
is: How can these forecasts be used to obtain an estimate of the cost
of capital? After addressing this question, I will examine the empirical
validity of the estimates based on these forecasts and then I will explore
possible means of improving these estimates.

The later part of the survey details a method for isolating the effect
of any factor of interest (such as cross-listing, fraud, disclosure quality,
taxes, analyst following, accounting standards, etc.) on the cost of
capitalﬂ

If you are interested in understanding the key ingredients of the
academic literature on accounting-based estimates of expected rate of
return this survey is for you. My aim is to provide a foundation for
a deeper comprehension of this literature and to give a jump start to
those who may have an interest in extending this literature.

I have deliberately chosen to introduce the key ideas via examples
based on actual forecasts, accounting information, and market prices for
listed firms. I have found that people exposed to this literature for the
first time find this a useful way to gain a sound intuitive understanding
of the essential elements of the models and methods. I then show how
the numerical examples are based on sound algebraic relationsﬂ

LT do not review the large literature that examines the effect of various factors on the cost
of capital. This literature developed very shortly after the first accounting based empirical
estimates of the cost of capital were developed. I expect that the reader of this survey
may conclude that many of these studies should be re-visited after more refined estimates
of the cost of capital have been developed.

2Many readers of this survey have observed that these numerical examples have been critical
to their understanding. Some have underscored the importance of these examples when
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The survey proceeds as follows:

Section 2: Valuing the firm

The survey begins by reviewing, in Section the discounted cash
flow valuation model and the closely related accounting-based valu-
ation model; namely, the residual operating income valuation model.
These models are used to value the operations of the firm. I have chosen
to use the discounted cash flow valuation model as the starting point
because most readers have at least some familiarity with the use of this
valuation model.

The theoretical papers that underpin this survey are, by and large,
based on the dividend capitalization model, which is a model of equity
valuation, rather a model for the valuation of the firm. The key
papers are Ohlson| (1995) and Ohlson and Juettner-Nauroth| (2005).
The empirical literature has also focused on the valuation of equity. My
sense is that this emphasis is primarily driven by the availability of data.
The models used in the valuation of equity are discussed in Sections
and [4] I will discuss the related empirical literature in the later sections.
There is still a great deal of room for research that focuses on the oper-
ations of the firm rather than the portion of those assets that are owned
by equity shareholders. I return to this point at the end of the survey.

I demonstrate valuation of the firm in Section [2|by means of a simple
example similar to those used in introductory accounting and finance
coursesﬂ In this example, there are forecasts of free cash flow from
operations for the next four years, together with forecasts of expected
growth beyond this four-year horizon. The forecasted free cash flows are
discounted to determine the present value of the firm, which is often
referred to as the enterprise value. Other terms used include firm value,
asset value, and value of operations.

Next, I illustrate the residual operating income valuation model
using the same example. Again, the focus is on valuing the operations.
I show, through the example, that free cash flow from operations is

telling me that they have undertaken the exercise of setting up the related spreadsheets

and repeating the calculations; this ensures a thorough understanding of the valuation

models because all of the algebraic relations are implicit in the set up of the spreadsheets.
3The example is the same as that in |[Easton et al.| (2008]).
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equal to net operating profit after taxes (NOPAT) adjusted for the
accrual components, which may also be referred to as non cash-flow
components, of operating income. I use this equality to show how the
residual operating income valuation model is derived from the free cash
flow valuation model.

Section 3: Changing the focus to the valuation of equity and introducing
reverse engineering

The structure of Section [3| closely parallels Section |2} Focus is shifted
from valuation of the firm to valuation of equity. Most of the remain-
ing sections focus on valuing equity and, in turn, on calculating the
implied expected rate of return on equity capital. The parallels between
Sections 2land [3]should be borne in mind when reading the remainder of
the survey. I begin Section [3| by introducing the dividend capitalization
model from which I derive the residual income valuation model. The
parallels between: (1) the valuation of the firm based on the discounted
cash flow valuation model and the valuation of equity based on the
dividend capitalization model; and (2) the derivation of the residual
operating income valuation model from the discounted cash flow valu-
ation model and the derivation of the residual income model from the
dividend capitalization model, become apparent.

This survey is on estimating the cost of capital implied by market
prices and accounting data. The empirical literature that estimates the
cost of capital based on market prices and accounting data reverse
engineers the accounting-based valuation models to obtain estimates
of the implied expected rate of return, which, in turn is used as a
proxy for the cost of capital. The concept of reverse engineering is
introduced at the end of Section [3| Reverse engineering to obtain the
implied expected rate of return depends critically on the maintained
assumption about the growth rate beyond the period for which forecasts
are available. The effect of the growth-rate assumption on estimates of
the implied expected rate of return becomes evident in the example.

Although the term cost of capital is commonly used to describe
the implied expected rates of return, they are not the cost of cap-
ital unless the market prices are efficient and the earnings forecasts
are the market’s earnings expectations. A more precise term would be
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“the internal rate of return implied by market prices, accounting book
values and analysts’ forecasts of earnings.” Since many of the earnings
forecasts used in the extant literature are made by analysts who are
in the business of making stock buy/sell recommendations, estimates
of the expected rate of return implied by these analysts’ forecasts and
market prices are, arguably, not estimates of the cost of capital. It
would seem reasonable to suggest, for example, that analysts may base
their recommendations on the difference between the internal rate of
return implied by market prices, accounting book values and analysts’
forecasts of earnings and the cost of equity capital.

Section 4: Reverse engineering the abnormal growth in earnings valua-
tion model: PE ratios and PEG ratios

The residual income valuation model anchors the valuation of equity
on book value of equity and makes adjustments to this valuation via
future expected residual income. The abnormal growth in earnings
model, which is also derived from the dividend capitalization model,
anchors the valuation of equity on capitalized future earnings and then
makes adjustments to this value via future expected abnormal growth
in earnings.

In Section[d] I derive and illustrate the abnormal growth in earnings
valuation model, focusing on the meaning of abnormal growth in
earnings. Reverse engineering the abnormal growth in earnings valu-
ation model to obtain estimates of the expected rate of return and
expected growth beyond the earnings forecast horizon is also illus-
trated. Valuations based on the price-earnings (PE) ratio and on the
PEG ratio (the PE ratio divided by short-term earnings growth) are
special cases of the abnormal growth in earnings valuation model. I
show in Section [ that reverse engineering these ratios to obtain esti-
mates of the expected rate of return may rely on assumptions that
are not descriptively valid. I illustrate modifications that may improve
these estimates of the expected rate of return.

Section 5: Reverse-engineering accounting-based valuation models to
obtain firm-specific estimates of the implied expected rate of return

Section [5] focuses on reverse engineering the residual income valuation
model and the abnormal growth in earnings valuation model to obtain
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firm-specific estimates of the implied expected rate of return on equity,
which, in turn, may be used as estimates of the cost of equity capital.
I present a critical assessment of the most commonly used reverse-
engineering methods.

Sections 6 and 7: Reverse engineering the valuation models to obtain
portfolio-level estimates of the implied expected rate of return

Section [6] describes methods of reverse engineering the abnormal
growth in earnings valuation model to obtain portfolio-level estimates
of the implied expected rate of return. Section [7] describes two methods
for reverse engineering the residual income valuation model to obtain
portfolio-level estimates of the expected rate of return. The clear
advantage of these methods is that they simultaneously estimate
the expected rate of return and the expected growth rate implied
by the data. Estimating both of these rates avoids the need for
making inevitably erroneous assumptions about the expected growth
rate beyond the earnings forecast horizon. The growth rates are the
expected rate of change in abnormal growth in earnings and the
expected residual income growth rate.

Section 8: Methods for assessing the quality/validity of firm-specific
estimates

Section [§describes and evaluates two approaches to assessing the valid-
ity /reliability of firm-specific estimates of the expected rate of return
on equity capital. The first method asks: Do the estimates of ex ante
expected return explain ex post realized return? The second method,
which is more common in the literature, asks: What is the correlation
between the estimates of the expected rate of return and commonly
used risk proxies? I show that the second method has serious shortcom-
ings and conclude that the method that relies on explanatory power for
ex post realized returns, after controlling for omitted correlated vari-
ables, is the best extant method for evaluation of the estimates.

Section 9: Measurement error in firm-specific estimates of the expected
rate of return

Section [9] focuses on the firm-specific estimates of the implied expected
rate of return in the extant literature and summarizes results of
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analyses of their quality and validity. Unfortunately, the news is bad;
the firm-specific estimates are quite poor, and thus unreliable. I has-
ten to add, however, that this is not a reason to abandon the use of
these estimates. The lack of reliability is a reflection of the fact that the
research literature is in its infancy; there are significant opportunities
for research that has the aim of improving these estimates. Section
provides some suggestions.

Section 10: Bias in estimates of the expected rate of return due to bias
in earnings forecasts

Evidence of bias, that is systematic or nonzero average error, in esti-
mates of the implied expected rate of return is presented and discussed
in this section. This evidence complements the evidence of error at the
firm-specific level discussed in Section [9}

Section 11: Dealing with shortcomings in firm-specific estimates

Section [I1] suggests ways of dealing with the shortcomings in firm-
specific estimates of the implied expected rate of return and ways of
mitigating the effects of bias in portfolio-level estimates. Possible direc-
tions for future research are also discussed.

Section 12: Methods for determining the effect of a phenomenon of
interest on the cost of capital

Much of the research literature asks the question: What is the effect
of a phenomenon of interest (for example, disclosure quality, cross-
listing, adoption of IFRS) on the cost of equity capital? Section
describes a method for determining these effects. The method compares
estimates of the implied expected rate of return among groups of stocks,
which differ in the phenomenon of interest. The method also permits
introduction of control variables to deal with differences among the
groups of stocks.

Section 13: Data Issues

Section [13] describes data issues that are often, in fact usually, encoun-
tered when estimating rates of return implied by accounting data and
market prices. These issues are often overlooked even though they may
be important as a practical matter. Ways of dealing with these issues
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are discussed. The main focus is on developing a method that facili-
tates daily estimation of the implied expected rate of return using only
publicly available information at the estimation date.

Section 14: Some thoughts on future directions

Section provides a brief summary and speculates on possible
directions for future research.
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