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Abstract. We compare risk premia (RP) inferred using the Ohlson-Juettner (RPq;) and residual income
valuation (RPgjv) models in three ways: (1) correlation with risk factors; (2) correlation with RP estimated
by multiplying current realizations of risk factors by coefficients obtained from regressing prior-year RP
on prior-year risk factors; and (3) correlation with ex post returns. RPo; has expected correlations with
risk factors, a modest correlation with RP estimated from prior-year regressions, and an economically
significant association with ex post returns. RPgyy has generally higher correlations, but regression
coefficients are sensitive to whether the industry median ROE is computed with or without loss firms.
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Equity valuation models use a discount rate to estimate the present value of expected
dividends. Following Capital Asset Pricing Model (CAPM), the discount rate is
often expressed as the sum of the equity risk premium (RP) plus the risk-free rate.
Because the risk premium is not directly observable, it is inferred ex post from
realized returns or ex ante from the current price and expectations of future
dividends. Inferring the risk premium from realized returns has been problematic
because the correlation between expected returns and realized returns is weak (Elton,
1999). This has led to attempts to infer the risk premium ex ante (Harris and
Marston, 1992, 2001; Marston and Harris, 1993; Claus and Thomas, 2001; Gebhardt
et al., 2001).

In the ex ante approach, one infers the risk premium from the current price and
future expected dividends. Yet market expectations of future dividends are not
publicly observable. Instead, the closest publicly observable proxies for market
expectations are earnings estimates from sell-side analysts. Moreover, analysts do
not report their forecasts of the entire earnings stream. They report the forthcoming
or one-year-ahead earnings per share (eps;), two-year-ahead eps (eps,), and, in many
cases, the expected earnings growth over the next five years.
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To infer the risk premium from these data using a valuation model that explicitly
relies on dividends, one would need two sets of assumptions: (1) a pattern of payout
ratios, and (2) the terminal value' at the end of the forecast horizon or the pattern of
the decay of the five-year growth rate to a perpetual growth rate. Although analysts
may make such assumptions, they do not report their assumptions publicly, forcing a
researcher to make ad hoc assumptions. A model that connects with the analysts’
view of the world and works directly with their earnings forecasts while introducing a
minimum number of additional assumptions would be appealing.

Ohlson and Juettner (2003) provide such a model (hereafter referred to as the
OJ model). The OJ model relates the current price (Py) to forthcoming earnings
per share (eps;), forthcoming dividends per share (dps;), two-year-ahead eps
(eps»), and an assumed perpetual growth rate gamma (7). The short-term growth
((epsa —epsy)/epsy) is assumed to decay asymptotically to y, which we set to be
equal to the long-term economic growth rate. The OJ model has two appealing
features. First, the model works directly with earnings instead of dividends and
does not require forecasts of book values or return on equity (ROE). Thus, one
need not make assumptions about dividends beyond dps;. Second, the OJ model
is parsimonious; y determines the perpetual growth rate as well as the decay rate
of short-term growth. Although the technique and the parsimony of the OJ
model are appealing, its usefulness in measuring the risk premium is an open
empirical question.

We use the OJ model to infer the risk premium (RP = r, —r, where r, is the
cost of equity capital and ry is the yield on 10-year US Treasury bonds) implied
by Py, eps;, dps;, eps,, and y and then test the quality of these estimates. For
comparison, we also infer the risk premium using two implementations of the
residual income valuation (RIV) model that differ in their assumptions about
long-term industry profitability. The first model, “RIV1,” is based on the RIV
implementation in Gebhardt et. al (2001). The second model, “RIV2,” is based
on Liu et al. (2002). We chose these models because they are representative of
common RIV implementations.?

Both RIVI and RIV2 construct forecasts of residual earnings ( = earnings — r.*
book value of equity at the beginning of the period) from analyst earnings forecasts
(epsi, epss, eps3), an assumed constant payout ratio, and an assumed pattern of
ROE beyond the third year. In particular, from the fourth year onwards, ROE is
assumed to trend linearly to the industry median ROE by the 12th year and residual
earnings are assumed to be constant in perpetuity thereafter. RIV1 and RIV2 differ
only in the way they measure industry median ROE. RIV1 measures the industry
median ROE as the moving median of the previous 10 years of ROEs excluding
negative ROEs. RIV2 measures the industry median ROE as the moving median of
up to the previous 10 years of all ROEs. To climinate outliers, RIV2 winsorizes
industry median ROEs at the risk-free rate and at 20%.

Following Gebhardt et al. (2001), we evaluate the risk premium estimates in three
ways. First, we test how the risk premium correlates with frequently cited risk
factors: systematic risk (f), earnings variability, unsystematic risk, leverage, and size
while controlling for long-term growth, the book-to-market ratio, and industry
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membership. These associations are of interest to researchers who examine how firm
characteristics, particularly f3, affect the firm’s cost of equity capital. The results
indicate that RPqoy is correlated with the independent variables in the expected
direction. In the pooled sample f, unsystematic risk, earnings variability, and
leverage are all positively correlated with RPq;, while firm size is negatively
correlated with RPgy. RPgrjyvq exhibits the expected associations with most of the
independent variables in the pooled sample, except earnings variance, which is
negatively correlated with the risk premium. RIV2 estimates are not as robust and
often have the wrong sign. The wide differences between RIV1 and RIV2 highlight
the sensitivity of these RIV implementations to the inclusion of loss firms in the
measurement of industry median ROE.

Second, we test how well one can estimate the implicit risk premium without using
the current price. This benchmark is important to equity analysts who need a
discount rate to compute the stock price and obviously cannot use the price to infer
the discount rate. We measure the association between the risk premium inferred
from the current price and the risk premium estimated by multiplying the current
values of the risk factors by coefficients obtained from a regression of the risk premia
on the risk factors in the prior year. The results show that although the OJ model is
useful in a predictive setting, the RIV1 model outperforms the OJ model. The
correlation between estimated and actual RPgy is 27.7%, while the similar
correlation for RPryy is 52.8%. The inclusion of the industry risk premium in the
prior year is an important driver of the high R* in the RIV1 model.

Third, we test whether the ex ante risk premium correlates with ex post realized
returns. Such correlations may be used by portfolio managers for asset allocations.
Prior research, however, has shown low correlations between expected and realized
returns (Elton, 1999). In fact, such low correlations are the main reason for using the
ex ante approach. We find economically significant associations between ex ante risk
premia and future returns when we divide the firms into five portfolios grouped
according to RPs. RIV1 outperforms OJ for one-year- and two-year-ahead returns,
while both perform well in predicting three-year-ahead returns. RIV2 performs well
only with one-year-ahead returns.

Overall, our results show that in spite of a parsimonious representation that
ignores book values and industry profitability, the OJ model provides risk premium
estimates that reflect the market’s perception of risk. The RIV models result in
higher correlations in the regressions, but the sign and significance of the coefficients
depend on the computation of industry profitability. Excluding loss firms while
computing the industry median ROE improves RIV estimates. Understanding this
phenomenon requires further research.

The rest of the paper is organized as follows: Section 1 summarizes the OJ model,
Section 2 discusses the commonly cited risk factors, Section 3 describes data and
presents summary statistics, Section 4 presents the associations between RPs and risk
factors, Section 5 compares the ability of the different models to predict forthcoming
implied risk premiums, and Section 6 presents associations between the ex ante risk
premium and ex post realized returns. Section 7 summarizes and concludes the

paper.
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1. The Ohlson—Juettner Model

The OJ model relates price to expected earnings and growth in expected earnings.
Analysts typically provide three growth forecasts: eps;, eps,, and annualized five-
year earnings growth. Although analysts do not provide estimates of ““perpetual”
growth, all valuation models assume a perpetual growth rate either explicitly or
implicitly when they assume a terminal value.

| Forthcoming year (g;) | Next year (g,) | Next 5 years | Perpetuity (v-1)

I ! ! e
Py eps; eps;

To elucidate the intuition underlying the OJ model, we present it as a
generalization of the Gordon growth model. The formal assumptions of the OJ
model are provided after this generalization. The Gordon growth model makes the
following assumptions: (1) Price equals the present value of expected dividends; (2)
There is a fixed dividend payout in relation to earnings. For simplicity, we examine
the case of a full payout; (3) There is a constant perpetual earnings growth rate
g =7v—1L

pThese assumptions yield the following well-known formula: Py = eps, /(r. — g,),
where r, is the cost of equity capital. Adding and subtracting eps, /r. to the right-
hand side of the above equation yields the following:

_eps; _eps;  €ps; _ eps;  £peps
Pp=—"-=1y4 = — .
e Te re_gp e re(re_gp)

Because g,eps; = eps, — eps; due to the uniform growth rate assumption of the
Gordon Growth model, we get

eps; eps, — eps
P0:P1+P2 pl.
Fe re(re_gp)

The OJ model generalizes this formula in the following ways:

i. It makes the same basic assumption that price equals present value of expected
dividends (see assumption 1 of the OJ model below).

ii. It imposes NO restrictions on the payout policy. Instead, it builds in Modigliani-
Miller dividend irrelevance by correcting for earnings foregone due to dividend
payouts (see Assumption 2 of the OJ model below). Thus, instead of
[eps, —eps;], the OJ model uses [eps, —eps; — r.(eps; —dps;)]; i.e., the
abnormal change in earnings is defined to be the change in earnings in excess
of the return on net reinvestment during the period r.(eps; — dps;). Note that
with full payout (i.e., dps; = eps;), the abnormal change in earnings simply
equals [eps, — eps;].



INFERRING CAPITAL USING THE OHLSON-JUETTNER MODEL 403

iii. Instead of a single constant perpetual growth rate g,(=7 — 1), the OJ model
allows the short-term growth g, = (eps, — eps; — r.(eps; — dps;))/eps; to differ
from g,. The short-term growth is assumed to decay asymptotically to g,. The
decay rate is also determined by g, (see Assumption 2 below).

Formally, the OJ model makes the following assumptions:

Assumption 1 Py = > dps,/(1+ re)’, where r. > 0 is a fixed constant.

Assumption 2 Let z, = (eps,.; — eps, — r.(eps, — dps,))/r.. The sequence {z,})2,
satisfies zoy =yz, t=1,2,..., where | <y < (1+r,) and z;> 0.

The OJ model yields the following pricing equation:

_epsi , (epss —epsy — refeps, — dps)))

Py
Te re(re_gp)

Rearranging and substituting g, = y — 1, one gets the following:

eps
u:A+¢ﬂ+lﬂ@r4w4»
Py

i dps, (eps; — eps))
here 4 = = - +— dgy=—"—""-—+">
where 3 ((y )+ P ) and g, ops,

Note that the expression above yields the Gordon growth model if dps, = k*eps,
and go =y — 1.

To implement the OJ model, we make the following choices: (1) Although the OJ
model does not explicitly use the five-year analyst earnings forecasts, instead of
discarding this information we use the average of forecast two-year growth and five-
year growth as our estimate of short-term growth. (2) The OJ model does not
explicitly deal with inflation. Yet analyst forecasts are in terms of nominal dollars,
not real dollars. So while estimating the risk premium across time, we use estimates
of the nominal long-term growth rate by setting y — 1 = ry— 3%, where ris the yield
on 10-year notes.

2. Empirical Data: Risk Proxies

Given that the risk premium is a notional concept and can only be inferred from
stock prices and stated expectations of the future, one way to rationalize or justify
any measure of risk premium is to study its relationship with variables that affect a
firm’s risk as perceived by investors. To adjust for changes in risk-free rates, we use
the risk premium as the dependent variable as opposed to the cost of capital, where
the risk premium equals the cost of equity capital minus the prevailing yield on the
10-year T-bond.
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A key problem in relating the risk premium to risk factors is that if the CAPM
holds, then f§ should be the only risk factor. In fact, if CAPM holds, then one should
be able to infer the risk premium from realized returns. There is no theoretical model
besides CAPM that tells us on exactly which risk factors we should focus. Given the
paucity of theoretical models, we draw on the empirical study of Gebhardt et al.
(2001) in choosing our risk factors. Since our arguments for using these risk factors
are similar to those in Gebhardt et al. (2001), we summarize those arguments below
rather than repeating them in full detail.

2.1. Beta (p)

CAPM predicts a positive association between a firm’s f and the risk premium.
Several studies have shown an association between f§ and the risk premium (Harris
and Marston, 1992; Marston and Harris, 1993; Gordon and Gordon, 1997; Harris et
al., 2002). We estimate f for each firm year by regressing 60 lagged monthly returns
against the corresponding monthly returns on the CRSP value-weighted index. We
winsorize f to lie between 0.2 and 4.

2.2. Unsystematic Risk

In addition to f, prior studies have also shown an association between unsystematic
risk and future stock returns (Malkiel, 1997). To extract unsystematic risk from total
return volatility, we regress daily returns for the preceding year against the daily
CRSP value-weighted index and use the variance of the residuals from the regression
as a proxy for unsystematic risk for the firm year.

2.3. Earnings Volatility

There is anecdotal as well as empirical evidence (Barth et al., 1999) that firms with
stable and increasing earnings have lower risk premium. Consistent with Gebhardt et
al. (2001), we develop a proxy for earnings variability from the following: the mean
absolute error of analyst forecasts, the coefficient of variation in EPS, and the
dispersion of analyst forecasts. Using factor analysis, we identify a single factor,
EARNVAR, which measures earnings variability.’

2.4. Leverage

Modigliani and Miller (1958) suggest that the risk premium should be an increasing
function of leverage. Fama and French (1992) demonstrate a positive association
between leverage and ex post returns. We expect a positive association between the
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risk premium and leverage (measured as the log of the ratio of the book value long-
term debt to the market value of equity).*

2.5. Size

Disclosure research has argued that firms that are better connected with
information intermediaries, such as analysts and institutional investors, have lower
risk premium because easy availability of information lowers the information
asymmetry between a firm and its investors and lowers the informational risk for
investors. Diamond and Verrecchia (1991) show theoretically that greater disclosure
can lead to greater liquidity, which in turn lowers the risk premium. Brennan et al.
(1993) show that firms with greater analyst coverage are quicker to react to market-
wide common information. Botosan (1997) finds a negative association between the
level of disclosure and the risk premium. Healy et al. (1999) show that more
disclosure can lead to greater liquidity, lower bid-ask spreads, and a lower risk
premium.

The information environment is affected by many factors, including trading
volume, firm size, bid-ask spreads, and institutional investment. Barth and Hutton
(2000) and Mohanram (2000) show that these measures are highly correlated with
each other. We use the log of market capitalization of equity (hereafter referred to as
the size) as our proxy for the information environment and expect a negative
association between the size and the risk premium.

2.6. Long-term (Five-year) Growth in Expected Earnings

Gebhardt et al. (2001) use the long-term growth in expected earnings from I/B/E/
S as a proxy for market mispricing and predict a negative correlation between
the risk premium and long-term growth. Their argument is based on two
phenomena. First, based on La Porta (1996), they argue that analysts are
overoptimistic for high-growth firms and prices are too high, which results in a
low risk premium. We find it difficult to predict how mispricing will affect the
risk premium because it depends on price in relation to earnings forecasts.
Analysts may be optimistic about earnings, but if they use the correct discount
rate, their optimism will not lead to an overstated risk premium, but to an
inflated price. Optimism regarding long-term growth will affect the risk premium
only if they misestimate the risk for high-growth firms. Since we do not have
strong priors as to the analysts’ biases regarding risks inherent in high-growth
firms, we examine Gebhardt et al. (2001) second explanation of how long-term
growth can affect the implied risk premium.

RIV models assume that the ROE reverts to the industry median ROE. If the
industry median ROE is lower than the analysts’ estimate of a firm’s long-run ROE,
then these firms will appear to have a higher price and a lower risk premium.
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Gebhardt et al. (2001) therefore hypothesize a negative association between growth
and risk premium. This hypothesis does not extend to the OJ model directly because
the implicit earnings growth pattern assumed in the OJ model differs from that
assumed in the RIV models. In the OJ model, short-term earnings growth decays
asymptotically to y, and the rate of decay also depends on y. Thus, the OJ model
overstates future earnings and consequently the risk premium for firms whose decay
in growth rate exceeds y, and vice versa. Firms with a rapid decay in growth, as
evidenced by a high ratio of short-term growth to long-term growth, should have
high risk premium, and vice versa. It is difficult to predict how long-term growth
alone will affect the risk premium.

We believe that the high-growth firms are generally perceived by the market to be
risky because any errors in estimation of growth can have a significant impact on
prices. That is, the potential of negative returns is higher with high-growth firms.
Thus, we predict a positive association between growth and the risk premium.
Controlling for growth also ensures that the regressions of the risk premium against
the risk factors are not simply an artifact of correlation between earnings growth and
risk.

2.7. Book-to-Market (B[M) Ratio

Gebhardt et al. (2001) control for the book-to-market ratio as measured by the log of
the ratio of the book value of equity to the market value of equity. High B/M could
reflect lower growth opportunities, lower accounting conservatism, or high perceived
risk. Although it is difficult to argue how the combination of these factors will
influence the risk premium, based on prior research we expect B/M to be positively
associated with the risk premium.

2.8. Industry Risk Premium

Gebhardt et al. (2001) find that industry effects are important in explaining cross-
sectional differences in risk premia. They find that  has no explanatory power when
lagged industry mean risk premia are used, and they conclude that  merely proxies
for industry differences in risk premia. We include industry controls in our tests by
measuring the average of the risk premium in the prior year for all firms in the same
industry as per the Fama—French (1997) classification.
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3. Data and Summary Statistics
3.1. Data Sources and Sample Selection

Our sample covers the I/B/E/S data from 1984 to 1998. We select firms each year
based on the following conditions: (1) at least five analyst forecasts in I/B/E/S for
that year; (2) market capitalization of at least $100 million that year; (3) returns data
in CRSP daily and monthly databases; (4) accounting data in the Compustat annual
database; (5) eps; >0 and eps, >0; and (6) availability of five-year or long-term
growth estimates from I/B/E/S. We impose these criteria to ensure adequate and
reliable data about analysts’ expectations of earnings and earnings growth.

3.2. Computation of Risk Premia

We use the yield on a 10-year US Treasury note as a proxy for rr. RPgj is calculated
from the OJ model using the expression in Section 2. The inputs to the OJ model are
Py, eps;, short-term growth g,, perpetual growth 7, and dps;, which is estimated by
multiplying eps; by an estimated payout ratio described in the next section.

The RIV models equate price and the sum of book value and the present value of
residual earnings. The inputs into the RIV models are price, eps;, eps,, the
annualized five-year growth estimate, the industry median ROE, the current book
value, and the current payout. The beginning book value for each year is computed
by using the clean surplus relation with the following inputs: the prior book value,
earnings forecasts, and dividends forecast by multiplying forecast earnings by the
current payout. Earnings forecasts for the first and second years are simply eps; and
eps, from I/B/E/S, while eps; = eps,(1 + annualized five-year growth from I/B/E/S).
Earnings forecasts for the fourth year through the 12th year are constructed by
assuming that the firm’s ROE reverts to its industry’s median ROE on a straight-line
basis, where the industry is defined using the Fama-French (1997) classification.
Residual earnings are assumed to be constant in perpetuity beyond the 12th year.

3.2.1. Dividend Payout Ratios

The OJ model explicitly requires only one dividend forecast, which is the
forthcoming dividend payment dps;, while the RIV models require more forecasts.
We use the same methodology used by Gebhardt et al. (2001) to forecast dividend
payouts. Specifically, we assume that all future payout ratios will be equal to the
current payout ratio computed as follows. If current earnings (eps,) are positive, we
divide current dividends (dpsg) by current earnings. If current earnings are negative,
we divide current dividends by “‘normal earnings,” which are assumed to be 6% of
total assets. We winsorize the payout ratios to lie between 0 and 1. We ignore stock
buybacks.
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3.2.2. Growth Rates Used in the OJ Model

The OJ model requires two growth rates—a short-term growth rate that decays
asymptotically to a perpetual growth rate y. The short-term growth rate g, is the
growth rate between eps; and eps, (epszeps; — 1). Since the ratio of eps, to eps; is
meaningful only if eps; >0 and eps, > 0, we restrict our sample so that both these
earnings forecasts are positive. This criterion makes our sample size smaller than the
sample used in Gebhardt et al. (2001). Instead of using g, as the proxy for short-term
growth, we use an average of g, and the annualized five-year growth estimate from
I/B/E/S as an estimate of short-term growth in the OJ model. Our rationale for doing
so is two-fold. First, we do not want to throw away an important piece of data
regarding five-year growth expectations. Second, when eps,/eps; is inordinately large
because of artificially low eps;, such averaging provides more reasonable estimates of
short-term growth.

The OJ model also requires a forecast of perpetual growth, y. We can think of no
economic reasons why firms would have different earnings growth in perpetuity.
Although firms can have different accounting policies in perpetuity, one can show
that the accounting policies do not affect the perpetual growth rate in expected
earnings. Thus, the only justification that we can think of for variations in y is that
y also determines the rate of decay in earnings growth, which can differ across
firms. Instead of assuming the same perpetual growth for all firms, Easton (2001)
uses the OJ model at a portfolio level to simultaneously infer the risk premium
and y. Since we estimate the risk premium for each firm, we cannot use this
approach.

We set the real perpetual growth rate to be equal to a very long-term economic
growth rate of 3%. Because we use the same perpetual growth rate for all firms, the
assumed rate does not affect the relative risk premia of different firms, but merely
affects the overall level of risk premium. Because our focus is on the cross-sectional
variation and not the absolute magnitude of the risk premium, our choice of y is not
central to our results. Since analyst forecasts are in nominal, not real, dollars, we set
7 — 1 to be equal to ry — 3% to account for the effects of inflation, where r, is the
yield on the 10-year US Treasury note.

3.2.3. ROE Assumptions Used in the RIV Models

RIVI measures the industry median ROE as the moving median of up to the
previous 10 years of ROE, excluding negative ROE firms. RIV2 measures the
industry median ROE as the moving median of the previous 10 years of ROE of all
firms in the industry. To eliminate outliers, RIV2 winsorizes industry median ROEs
at the risk-free rate and at 20%.
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3.2.4. Measurement Dates and Updated Book Values

As in Gebhardt et al. (2001), we infer the risk premium on June 30 of each year. We
also use their procedure of matching book values to I/B/E/S forecasts as outlined
below. A problem arises because I/B/E/S updates its references to forecasting periods
when firms announce earnings, but the new book value enters into the Compustat
database with a lag when the 10 K is filed. Thus, between the earnings announcement
date and the 10K filing date, the earnings forecasts refer to the forthcoming year but
the book value refers to the beginning of the prior year, when it should refer to the
beginning of the current year. To avoid stale book values, we update the book value
using the equation b, = b,_; + eps, — dps, during the period between the month of
the earnings announcement and month + 4 after the fiscal year end. From the fourth
month to the next year’s earnings announcement, we use the book value as reported
by Compustat.

3.3. Summary Statistics: Tables 1-3

Table 1 provides descriptive statistics for the sample by year. The number of firms
increases from 711 in 1984 to 1352 in 1998. There is an increase in the typical firm
size, whether it is measured by assets, sales, or market value of equity, but the
median number of analysts per firm whose forecasts are in I/B/E/S has decreased
over the years. As is typical, the distribution of firm sizes is skewed, as demonstrated
by the difference between mean and median statistics for firm size.

Figure 1 plots the time series of risk premia. Note that the absolute differences in
levels between OJ and RIV are not meaningful, as the OJ levels can be shifted by
changing the assumed perpetual growth rate. Because our focus is not on the
absolute levels of market risk premia, we do not address the issue of determining a
reasonable level of the perpetual growth rate. Overall, RPg; appears to be more
stable than both RIV measures. RPryy; exceeds RPgrpy> because RIVI1 assumes
reversion to the industry median ROE without loss-making firms, which is higher
than the industry median ROE with loss-making firms, as assumed by RIV2.

Table 2 and Figure 2 plot the time series of the components of RPgj. Although
there are changes in the individual components, such as the steady decline in
dividend yields, overall the level of RPo; remains reasonably stable.

Table 3 presents Spearman and Pearson correlations between the variables.
Because these two correlations are similar, we discuss only the Pearson correlations
shown in the first three columns of Table 3. There is considerable divergence between
the three risk premium measures. The correlation between OJ and RIVI1 is 36%,
while the correlation between OJ and RIV2 is only 17%. The correlation between the
two RIV measures—RIV1 and RIV2—is 63%. The univariate correlations between
the risk premium measures and risk factors reveal interesting patterns. RPqj is
positively correlated with our proxy for risk measures, such as earnings variability
(EARNVAR), systematic risk (f5), unsystematic risk (UNSYST), leverage, long-term
growth, and the book-to-market ratio. RPg; is also negatively correlated with size.
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Figure 1. Time series of median risk premia.

Table 2. Descriptive statistics for components of RPqyj.

RPo; STG LTG (STG+ y—1= dps;/Py eps;/Py =0.5
Year N (%) (%) (%) LTG)2 (%) rr—3% (%) (%) (%) (; ~ 1 4dps,/Po) (%)
1984 711 5.46 33.8 143 24.0 10.6 4.3 11.4 7.4
1985 794 5.35 29.7 13.7 21.7 7.2 3.3 9.3 5.2
1986 807 5.57 29.8 129 213 4.8 2.7 7.3 3.8
1987 857 5.05 332 133 233 5.4 2.4 6.9 3.9
1988 839 4.58 220 129 174 5.9 3.0 8.7 4.4
1989 876 4.38 19.1 12.6 15.9 5.3 2.7 8.6 4.0
1990 941 535 28.6 129 208 5.5 2.7 8.3 4.1
1991 1,044 5.63 36.9 13.0 25.0 5.3 2.5 7.4 3.9
1992 1,092 6.20 339 13.0 234 4.3 2.5 7.3 3.4
1993 1,086 6.46  31.0 13.2 22.1 3.0 2.2 6.9 2.6
1994 1,200 5.79 294 135 21.5 4.1 2.2 7.1 3.1
1995 1,219 6.27 248 13.6 19.2 32 2.2 7.5 2.7
1996 1,344 524 282 142 212 3.9 1.9 6.7 29
1997 1,423 517 282 152 21.7 3.5 1.5 6.1 2.5
1998 1,352 6.06 28.6 157 22.1 2.5 1.3 6.1 1.9

N: The number of firms

RPo;: The risk premium inferred using the Ohlson—Juettner (2003) model based on the I/B/E/S earnings
estimates of one-year- and two-year-ahead EPS and long-term growth.

STG: The I/B/E/S estimate of short-term growth derived by computing (eps2 —epsl)/epsl.

LTG: The I/B/E/S estimate of long-term growth.

ry: The yield on the 10-year US Treasury note.

~: The perpetual growth rate assumed in the Ohlson—Juettner (2003) model.

dps;: Estimated forthcoming dividends computed by multiplying estimated forthcoming eps; by the
payout ratio.

Py: The current price.

A: The expression as defined in the Ohlson—Juettner formula.
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Figure 2. Time series of components of RP;.

These correlations are in line with our expectations. RPryyq has similar correlations
with f, unsystematic risk, and size; somewhat lower correlations with earnings
variance, leverage, and growth; and a significantly higher correlation with the book-
to-market ratio. RPgryy, exhibits a dramatically different pattern. It is negatively
correlated with f, unsystematic risk, earnings variability, and long-term growth,
which is contrary to what one would expect. It does, however, show a strong
correlation with leverage and book-to-market ratio.

4. Association of Risk Premia with Risk Factors

Tables 4-6 show the association of risk premia with major risk factors. Table 4
provides results of pooled regressions, Table 5 provides results of year-by-year
regressions, and Table 6 highlights the differences between RPo; and RPgjv.

4.1. Pooled Regressions: Table 4

Table 4 presents the results of pooled regression of the risk premium measures on the
risk factors. Each observation represents a firm year, and the regression is carried out
for the entire panel of data from 1984 to 1998. Panels A, B, C, and D show the
regressions for E/P ratio, OJ, RIV1, and RIV2 models, respectively.

Table 4, Panel A provides a benchmark where we simply use the E/P ratio as a
measure of the risk premium. Our reason for doing so is as follows. A single-stage



413

INFERRING CAPITAL USING THE OHLSON-JUETTNER MODEL

"L&1mba Jo anea joyrew oY) 0) A4nba jo anjea Jooq ay) Jo oner Yy Jo Soy Ay :(w/g)ul
YIMO0IS WIdI-FUO[ Jo 9jewWNSd S/H/4d/I UYL :DLT
‘A3mba jo anjea joyIRW [BJO] Y] JO 0] AU} AQ paInseaw se dzZI§ :(j)u|
‘£ymba jo anjea joyIRW Y} 0) 1GAP ULII-SUO] JO AN[BA J0Oq Y} JO onel Y} Jo S0] Ay} Aq painseawr se a5eIoAdT :(J4/q)ul

*SSUIUIL JO UONEBLIBA JO JUSDYJO0D O} pue

‘51580210J S)SA[BUE JO UOISIAASIP ‘s180A 9AY sno1adld oY) Ul $JSE0210J JSATRUL UL JOLID 9IN[OSqB UBIUW A} JO SISA[BUE J0JOB] B WOIJ doueLIeA sSutuIeq "y VANV
‘uInjal JoyIew AJrep oy uo uInjal AJiep s, Wiy B Jo 1ok snoiadld 9Y) 19A0 UOISSIISAI 9y} WOL) [BNPISAI Y} AQ PAINSBOUL SB YSLI ONRWIsAsu) :ISASNN

"JUSWIDINSEOUW JO 9P AU} 210Joq mopuim Sulfjol Tedak-0Al & Suisn poyndwod vlog :¢f

‘SWLIY SUR{RW-SSO] SUIPN[OUL ‘SWLIY [[B 10 PAJB[No[ed a1k sgOY ueIpaw Ansnput jey) 1dooxo ARy 01 Tepiwuls A30[0poylowl B uo paseq AR gy
1eak i1 2yl Aq Ansnpur )
ur swIty 9[qe)yoId Jo gO URIPAW Y} 0} $)I0AdI JOY J8oA-PIIY) Sty © 1ey) uonduwnsse o) [im JIOMIWeI] ATY Uk Suisn parrojur wnrwoxd st oy, ARy
YIMOIS ULId}-FUo[
pue SJdq peoye-I1BdA-0M] PUB IBIA-OUO JO SOJRWIISI STUIUIBY S/H/€/] Y} U0 Paseq [opowl (¢((0g) Iounan(—uos[yQ ay) suisn pariojur wniward ysu oy Ogy

*SUONB[OLI0D JOPIO-yukl uewIeddg I8 [BUOSRIP 9U) MO[oq SIdqUINU J[IYM ‘SIUIOYJI0D UONJB[ALI0D UOSIBIJ I8 [BUOSEIP 9} dA0QER SIOqUINN] ‘SUOIBAIISO
685G Jo orduwres pajood a1jud 9y} 10 SONSLIANORIRYD YSLI WY pue BIwald YSLI JO SaInseaw 291y) 9y} Suowe (Juddtad ur) uoneaIIod 9yl smoys d[qe) ay ]

oy — 1€ — w 6T S— - oF €€ 0T (w/g)ur
6§ — 07— LE— 61 34 or 1€ — 8 4 o111
1€— 81 — z vE— - L— 9— - YT — ()
9¢ LT— S — 91 L1 — - LT v 01 (w/a)u
ST 61 €€ — 0T o 6T v— 81 w Teaureq
v — 9 0S — S— 9% 9¢ 01— 1€ €€ 1shsun)
- or 6— S— LT 9¢ 91 — L1 € g
Ly €C— 6— LT 0 v— 01— €9 L1 ARy
9¢ L - S1 91 6T S1 SL 9¢ AR 1y
1T €C vT— Sl It 1€ 1T €C LE g4y

w/g)u D11 (w)ur w/a)u AVANYVE LSASNN ¢ AR Iy AT 1y o4y

'so[qerrea wniwald Ysu pue sojqelrea juspuadopul Suowe SUONR[RIIO) € 9/qu [



=
<
o
m (96°'18) (66'65) (rLen) LLm (L6'0D) (€8¢ ) (161 (£9°9) (¥6°0)
nHV 0°8¥ 6L°0 681 (324 200 850 €0°0— 0S'St 0Z°0 01°0
s (95°29) (Lren (L6 (8L (@v1-) (61°%¢) (sLon (8T°¢)
a 96T 86'1 1€°s S1°0 670 10— €EP6 SH0 vP°0
ANn (s6$-) LLe—-) (sT's1 (sTe—) (2850 (Lron (6L°s1)
m STl [€C— SI'o— 1Tl 00— TL9L 90 0T'eC
nDu (88°6-) (sL°02) ((as (€750 (L8'9) 96'%1)
) €Tl SI'o— w1 00— L6°0L 6£0 90T
LARL pap 21gv1iva Jjuapuada(q D) jaung
(L£'92) (T8'120) (9%°€20) (L8°0) (@9s1) (82°L2) (L0'6) (102 (60°L)
9'8¢C 0 S6°0 €F°01 700 P11 1€°0 6'8T 01°0 €Tl
(00%2) (T9'%20) (€6'0) (socn (68'82) 8’11 (€0'9) (810
¥'sT 90T 9’11 700 68°0 €€0 79'9¢ 0€°0 ob'¢
(¥$91) (S¥'8—) (@rLn) (€8'%€) (87°8) (s0'9) (67'820)
9T LOL P10~ 8T'1 0%'0 LT'LT 0€°0 Sey
(908 ) (Lren (€0°5¢) (TevD) (16°01) (6€'1¢)
€1e P10~ €6°0 0¥°0 18t €5°0 08'¥
IOy 21qvLina E&Swn@Q :g []ound
(8¥'¥b) (82°2¢) (Teer-) (100-) (€5°6) (85°0¢ —) (L8°6) (99°L) (65°¢)
TL0€g 0S°0 6¢°1 6 — 000 — 89°0 €0 — 1L°0€ 9¢°0 ¥$°0
06'%€) F1L1-) Orn (Isv1) (16'9¢ —) (zs1n) (61°9) (80°¢)
€6'1¢C LST 06'L — 200 111 €r0— 00°8€ 1€°0 6v°0
r1e-) (szer-) 91°20) (0$'87 ) (90°L) (¥1°9) (s8'11)
€8°ST 6€l— 0 — 89°1 €0 — 0T €0 681
Lyer—-) (8¢'1¢€) (ss'87-) ((za ! (0sz-) (Lz9)
6%°01 €T0— 9¢'T SE0— vL0T — €ro— 901
d/q 21gvriva juopuada(q 'y jound
(%) APy aNIgy (w/g)u oL (m)ur (m/a)m AVANYIVE LSASNN 1dooraug

414

‘wniwoexd ysu pardwr ay3 jo

uoIssaI3ar pajood [BUONIAS-SSOID) “# IIgn ]



415

INFERRING CAPITAL USING THE OHLSON-JUETTNER MODEL

*Kymba jo anjea joyIRW Y} 0) A3Nba jo anfea Jooq oy} Jo oner ayl jo Sof oyl :(n/g)u]

YIM0IS ULId)-3U0[ Jo dewnsd §/H/4/1 UL :DLT

"f&3mba jo onjea joyIeW [BI0] Ay} JO S0[ Ay Aq painseow se dzIS (J)uf

"L&1mba jo onjea joyIRW JY) 0) 1OP WLII-SUO] JO AN[eA J0Oq A} Jo onel Ay} Jo 0] oy} Aq parnseauwr se d5eIoAdT :(JW/@)U]

‘SSUTUILD JO UONRBLIBA JO JUIOYJR0D ) pue

‘$)SBI210J SISATRUB JO UOTSIAASIP ‘STRAA A SNOTAdId AU} UT S]SBIAIOJ ISA[RUR UI JOLID JN[OSqE UBIW A} JO SISK[BUL JOJOB] B WOIJ ROURLIBA SSUILIRT Y VANIVH
“UINJal JIeW A[IBp AU} UO UINjal A[Ip S, WY B JO T8dK snoirdxd oy) JOAO UOISSAISAI AU} WOIJ [BNPISAL AY) AQ PAINSLIW S YSLI ONBWISASU() {LSASNN
JUSWRINSBAW JO 8P Y} 210J2q MOPUIM FUI[OI TBIA-0AT © Fursn payndwod viag ¢

‘SULIY SURW-SSO] JUIPN[OUL ‘SWLIY [[B 10J PAIR[NO[LD a1 SHOY urIpaw Ansnpur jey) 1daoxa ARy 03 Jeqruis ASojopoyjaw & uo paseq ARy

TRk I Y} Aq Anpsnpur oy}

ur suLy 9[qegold Jo FO UBIPAW Y} 0) SIIDAL JOY 18A-pIIy) s Wiy € 1y} uonduwnsse oy} yiim JI0MIwelj ATy ue suisn parrojur wnrwaxd ysur oy, AR gy
YIMOIT ULI)-UO] puB SJq PBAYL-IBIA-0M] PUB TBIA-2UO JO SALWISY S/F/d/] ) WOIJ [9poul 1aujan[—uos[yQ 2y} Juisn parrjur wnrwald ysu oy fOgy
“UONBIYISSB[D (L661) Youdl-ewe,] dy) 1od Ansnpur awes ay) ul suy 1oj 1edk 1oud ay)

Suump (ANIgY) wniward Ysu uedw A1SNpul 9y} 10J S[OJIUOD OS[. 39S [BUY Y, "ONeI JOYIRW-01-]00q ) PUB YIMOIT 10J [011U0D 01 (J4//g)u] pue 1T SPpe 13s
puodds oy “(ja)ur pue (J4/@)u] ‘LSASN ‘g Sopnjout 19s 151y Y I, dInseawr wniwald ySL1 yors 10J Uni oIe suoIssaIdal Jo s19s 91y I, "sesayjuaied ur aIe sonsnels
-1 "8661 01 $861 wolj o[duwres 2y} Ul SUOTIBAIISO 7/8°G] 2IoM I ] "SINISLIA)ORIBYD YSLI ofroads-wnry uo wnrwald YSLI 9Y) Jo suoissaidar pajood jo sjnsay

(81°L6) ((YX9Y9) (6¥°8) (€6°¢) (ren (8¢ —) (80°€n) (e (sL0)

8¢S 1870 651 YT S0°0 79°0 $0°0— 60°LT $0°0 80°0
(6€%5) r€0-) (ss'L) (Ts'Ln) S6L1-) (1von) (Ls¢-) (1zon

86T S6'1 Tr0— 110 SOl L10— 1€°LT v10— 6T1
(ss0z ) (1s'zr—-) (S9'L2) (86'% —) (15°¢) (€-) (Lo

L1l 9L— 61°0— 9.1 S0°0— 86°6 €ro— €0°¢
L er-) (I¥'¥€) (Ts's-) (1¢e-) (98'8-) Q161

€6 61°0— e S0°0— 106 — 8¢°0— $ST

CARL gy 21qu1pa Juapuadaq :(q jound

(%) M-IV ANIgy (m/g)ur oI () (w/a)u AVANIVA ISASNN g 1doosdu]

"panunuo) ‘4 quL



416

Table 5. Cross-sectional year-by-year regression of the implied risk premium.

GODE AND MOHANRAM

Intercept f3 UNSYST EARNVAR In(D/M) In(M) LTG In(B/M) RPnp  Adj-R*(%)
Panel A: Dependent variable RPy;

5.27 0.73 17.18 0.46 0.86 —0.18 23.6
(14.59) (5.18) (1.81) (5.38) (6.73) (—=5.3)

4.74 0.39 —0.86 0.45 1.21 —0.17 8.08 254
(10.92) (3.79) (—0.08) (5.43) (12.7) (—3.85) (4.32)

3.80 0.35 13.46 0.38 0.76 -0.02 1292 1.19 28.5

(6.43) (3.05) (1.95) (5.51) (7.43) (—0.44) (4.62) (6.35)

1.62 0.15 12.93 0.35 1.00 —0.01 12.05  1.07 041 308

(3.42) (1.6) (2.27) (5.58) (10.21) (=0.21) (4.67) (7.36) (15.42)
Panel B: Dependent variable RP gy,

391 0.65 4.14 0.07 1.29 -0.32 16.4

(5.32) (13.93) (0.3) (2.9) (4.23) (—5.68)

4.09 0.81 9.48 0.07 1.16 -032 —-3.04 16.8

(6.44) (8.84) (0.73) (2.81) (4.69) (—=6.09) (—2.74)

2.08 0.73 39.13 —0.09 0.23 —0.01 7.05 249 40.0

(2.3) (5.62) (10.87) (= 1.79) (2.13) (=0.12) (11.17) (6.35)

0.57 0.43 28.21 —0.04 0.44 —0.03 483 221 0.74 555

(1.74) (3.73) (7.72)  (—0.67) (5.29) (—=0.72) (4.81) (6.41) (10.41)
Panel C: Dependent variable RPgy»

3.96 —0.34  —54.99 0.02 2.08 —0.30 13.6
(13.2) (= 1.28) (—4.57) (0.69) (12.76) (—10.76)

443 0.02 —37.73 0.02 1.72 -030 —-8.17 16.5
(16.55) (0.13) (—2.54) (0.85) (9.49) (—13.45) (—5.54)

2.52 —0.05 —8.66 —0.13 0.83 —0.01 1.47 237 36.6

(4.74) (-0.41) (—131) (—5.6) 6.7) (=0.11) (1.02) (5.71)

0.58 0.17 11.53 —0.04 0.50 —0.01 2.84 1.89 0.79 652

(2.42) (2.23) (5.16)  (—0.91) (5.64) (—0.48) (3.04) (4.45) (9.98)

Results of year-by-year regressions of the risk premium on firm-specific risk characteristics. The number of
observations ranged from a low of 711 in 1984 to a high of 1,423 in 1997. The coefficients presented are the
means from 15 annual regressions. Numbers in parentheses are z-statistics adjusted for auto-correlation as
in Bernard (1995). The last column shows the average adjusted R® for the regressions.

Three sets of regressions are run for each risk premium measure. The first set includes 5, UNSYST,
In(D/M) and In(M). The second set adds LTG and In(B/M) to control for growth and the book-to-market
ratio. The final set also controls for the industry mean risk premium (RPynp) during the prior year for
firms in the same industry per the Fama-French (1997) classification.

RPg;: The risk premium inferred using the Ohlson—Juettner model from the I/B/E/S estimates of one-year
and two-year-ahead EPS and long-term growth.

RPgryvi: The risk premium inferred using an RIV framework with the assumption that a firm’s third-year
ROE reverts to the median ROE of profitable firms in the industry by the 12th year.

RPgvs: Based on a methodology similar to RPgyy except that industry median ROEs are calculated for
all firms, including loss-making firms.

3: Beta computed using a five-year rolling window before the date of measurement.

UNSYST: Unsystematic risk as measured by the residual from the regression over the previous year of a
firm’s daily return on the daily market return.

EARNVAR: Earnings variance from a factor analysis of the mean absolute error in analyst forecasts in
the previous five years, dispersion of analysts’ forecasts, and the coefficient of variation of earnings.
In(D/M): Leverage as measured by the log of the ratio of the book value of long-term debt to the market
value of equity.

In(M): Size as measured by the log of the total market value of equity.

LTG: The I/B/E/S estimate of long-term growth.

In(B/M): The log of the ratio of the book value of equity to the market value of equity.
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Gordon growth model with a full payout assumption shows the following:

eps eps
Ps and therefore r, = s

Py =
0 re — 8 PO

+8

As discussed earlier, the OJ formula generalizes the Gordon formula by allowing
the short-term growth to differ from the perpetual growth. It is therefore useful to
know how far one can get if one simply ignores growth, assumes full payout, and
uses the E/P ratio as a measure of the risk premium. Table 4, Panel A shows that
although the simple model has a high R?, it yields a risk premium that has a negative
association with earnings variability and long-term growth. Although the negative
association with earnings variability is somewhat unexpected, the negative
association with growth is expected. Rearranging terms in the Gordon growth
formula, one can see that the E/P ratio equals the risk premium minus the growth
rate. Unless an increase in the growth rate is more than offset by an increase in the
risk premium, one should expect a lower E/P for a higher growth rate.

The first row of Table 4, Panel B shows that RPqy correlates with systematic risk,
unsystematic risk, earnings variability, leverage, and size in ways we expect. Row 2
shows that controlling for long-term growth does not affect the result and reinforces
the belief that high-growth firms are also perceived to be high-risk firms. Controlling
for the book-to-market effect does not alter the results, except that size is no longer
significant. Controlling for the industry risk premium from the prior year reduces the
significance of systematic risk but does not change the results otherwise. Addition of
each of these controls raises the R* marginally, with the final R* being 28.6%.

Panel C has RPgyy; as the dependent variable. The results in the first row are
similar to RPoy in Panel A, except that the earnings variability has a significant
negative coefficient. Controlling for growth in Row 2 has little incremental impact,
but in contrast to RPqj, growth has a negative coefficient in this case. Once we
control for the book-to-market ratio, the growth is once again positively associated
with the risk premium. Controls for the industry risk premium boost the R* from
25.6% to 48.0% and yield the expected signs for all risk factors except earnings
variability. Thus, the overall R* for RIV1 with all controls in place (48%) is much
higher than the corresponding R* for OJ (28.6%).

Panel D has RPryy» as the dependent variable, and the results are dramatically
different. The coefficients behave erratically as controls are added. Moreover, many
coefficients have the wrong signs. When all controls are added, however, RPrrv»
regression does yield expected signs for all risk factors except earnings variability and
a high R* of 53.8%. The increase in R is largely attributable to the industry control
and to a lesser extent to the book-to-market ratio.

The only difference between our implementation of RIV1 and RIV2 is in the
computation of the industry median ROE. RIV1 computes the industry median
ROE after excluding negative ROE firms, while RIV2 includes all firms but
winsorizes the median ROE to lie within 20% and r. Since the median ROE
assumption determines the terminal value in RIV models, it is not surprising that the
computation of ROE is crucial to the results.
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4.2. Year-by-Year Regressions: Table 5

We also run year-by-year regressions to test the stability of the relationships
observed in the pooled sample. Table 5 presents the average coefficients and 7-
statistics for these regressions using a methodology similar to Fama and MacBeth
(1973). Because auto-correlation among the coefficients in the annual regressions can
bias the true standard errors downward and bias the z-statistics upward, we correct
the z-statistics for auto-correlation as in Bernard (1995).°

For brevity, we do not run the E/P ratio as the benchmark. The average R for the
annual regressions is higher because the coefficients are allowed to vary across years,
leading to a slightly better fit. The regressions exhibit patterns similar to those in the
pooled cross-sectional results presented in Table 4, with some differences.
Unsystematic risk loses its significance when only growth is added for the OJ
models but is significant again with the addition of B/M and industry controls. The
coefficient on earnings variability is no longer consistently negative for RIV1 and
RIV2 and depends on the specification.

4.3. Examining the Divergence between RP; and RPpyy;: Table 6

To uncover the potential causes of the divergence between the OJ and RIV1 models,
we examine the characteristics of firms where this divergence is magnified. We
consider the subsets that lie in the top quartile of one metric and the bottom quartile
of the other metric.

Table 6, Panel A examines firm years that are in the top quartile of RPo; (mean
RPg; = 8.7%) but are in the bottom quartile of RPgyy; (mean RPgryy 0.58%).° The
key characteristics of these firms are the following: (1) high short-term growth
relative to the entire sample (61% vs. 29%) but similar long-term growth (13.9% vs.
13.7%); (2) a lower ROE (6.7% vs. 15.4%); and (3) a lower book-to-market ratio
(0.484, vs. 0.598 for the entire sample).

The short-term growth rate for firms in Table 6, Panel A is high because the
current earnings are abnormally low, as demonstrated by their low current ROE.
The market does not expect the short-term growth to last, as indicated by the
average long-term growth and an E/P ratio that is only modestly lower. Yet the OJ
model overstates the expected earnings pattern, resulting in a high RPqj, because it
does not assume that the short-term growth will decay rapidly, since the decay factor
is only 7.” As short-term growth estimates fall in the subsequent year, RPg; is revised
downward.

In contrast, firms in Panel A of Table 6 have low RPgyy; because these firms have
low ROEs and a relatively lower book-to-market ratio. Because the book value does
not account for much of the market value for this sub-sample, the discounted
abnormal earnings must pick up a greater share. Yet because the current ROE is low,
the near-term expected abnormal earnings are low (even negative), while the longer-
term expected abnormal earnings should be higher as the ROE reverts to industry
median. A low risk premium boosts the discounted abnormal earnings in two ways.
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Table 6. Extreme divergence between RPoy and RPgryv;.

High RPo,;

Low RPgyy; Entire Sample T Statistic
Panel A: Firm years with High RPo; and Low RP gy,
RPo; 8.70% 5.55% 40.33
RPRrivi 0.58% 3.20% —43.15
Earnings-to-price ratio (EPS;/Py) 0.056 0.075 —19.73
Book-to-market ratio (B/M) 0.484 0.598 —12.26
ROE 6.7% 15.4% —9.56
Short-term growth (STG = (EPS, — EPS;)/Py)) 61.1% 29.4% 9.99
Long-term growth (LTG estimate from I/B/E/S) 13.9% 13.7% 0.87
STG/LTG 4.98 2.52 7.53
p 1.02 1.09 —3.52
UNSYST 0.019 0.019 —1.02
EARNVAR* 1.296 —0.059 12.90
Debt-to-equity ratio (D/M) 0.382 0.433 —2.62
Change in RPq; during the following year —1.81% 0.05% —12.78
Change in RPgyy; during the following year 1.24% 0.27% 10.85
Stock return during the following year 4.58% 9.42% —2.68
Panel B: Firm years with Low RPo; and High RP gy,
RPo; 1.80% 5.55% —46.86
RPRrivi 5.74% 3.20% 25.23
Earnings to price ratio (EPS;/Py) 0.106 0.075 15.85
Book-to-Market Ratio (B/M) 0.988 0.598 11.50
ROE 16.0% 15.4% 0.42
Short-term growth (STG = (EPS, — EPS;)/Py)) 14.9% 29.4% —5.98
Long-term growth (LTG estimate from I/B/E/S) 10.6% 13.7% —15.85
STG/LTG 1.21 2.52 —591
p 1.12 1.09 1.43
UNSYST 0.019 0.019 —0.09
EARNVAR* 0.453 —0.059 4.92
Debt-to-equity ratio (D/M) 0.575 0.433 2.84
Change in RPoy during the following year 2.23% 0.05% 12.45
Change in RPgyy, during the following year —0.17% 0.27% —4.04
Stock return during the following year 10.41% 9.42% 0.53

This table compares subsamples with extreme observations of two risk premium measures with the entire sample.
There were 519 observations where RPoy was in the top quartile while RPryy; was in the bottom quartile. There were
520 observations where RPoy was in the bottom quartile while RPgyy, was in the top quartile.

RPoj: The risk premium inferred using the Ohlson—Juettner model from the I/B/E/S estimates of one-year and
two-year-ahead EPS and long-term growth.

RPgyvi: The risk premium inferred using an RIV framework with the assumption that a firm’s third-year ROE
reverts to the median ROE of profitable firms in the industry by the 12th year.

RPgyv2: Based on a methodology similar to RPgryy; except that industry median ROEs are calculated for all
firms, including loss-making firms.

/3: Beta computed using a five-year rolling window before the date of measurement.

UNSYST: Unsystematic risk as measured by the residual from the regression over the previous year of a firm’s
daily return on the daily market return.

EARNVAR: Earnings variance from a factor analysis of the mean absolute error in analyst forecasts in the
previous five years, dispersion of analysts’ forecasts, and the coefficient of variation of earnings.

D/M: Leverage as measured by the ratio of the book value of long-term debt to the market value of equity. We
do not take logs here.

LTG: The I/B/E/S estimate of long-term growth.

B/M: The ratio of the book value of equity to the market value of equity. We do not take logs here.
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First, it boosts the abnormal earnings for a given level of earnings because the charge
for the use of capital is lower. Second, it boosts present values via a lower discount
rate. Thus, for this sub-sample, one gets a low implied RPgyv;.

Table 6, Panel B examines firm years in the bottom quartile of RPoy (mean RPqy;
1.80%) that are in the top quartile of RPgryy; (mean RPgryy; 5.74%). The key
characteristics of these firms are the following: (1) a much lower short-term growth
rate (14.9% vs. 29.4%) and lower long-term growth rate (10.6% vs. 13.7%); (2) a
higher book-to-market ratio of 0.988, vs. 0.598 for the entire sample; and (3) a
slightly higher ROE of 16.0%, vs. 15.4%. These firms have low RPg; because they
have low growth in expected earnings. They have a high RPgyy; because they have a
high book-to-market ratio and also a normal ROE. A high book-to-market ratio
implies that the present value of expected abnormal earnings must be low. This can
happen if the ROE is low or if the discount rate is high. Since the ROE is normal, a
high discount rate is needed to lower the abnormal earnings as well as increase the
discount factor in the denominator.

The firms in Panel A seem to underperform the market, while the firms in Panel B
seem to outperform the market. This is most likely driven by the well-documented
effect of the book-to-market ratio on returns. The book-to-market effect is better
captured by the RIV1 model.

5. Predicting the Implied Risk Premium Using Risk Factors

Another way to evaluate models of risk premia is to assess how well one can estimate
the actual risk premium inferred from the stock price based on observable risk
factors. Models with a high predictive ability can then be used to compute a price
from earnings forecasts rather than simply to infer the risk premium from the price
and earnings forecasts. We use an instrumental variables approach to test whether
the estimated risk premium predicts the implied risk premium. First, we regress the
implied risk premium in the prior year on our independent variables in the prior
year. Second, we multiply the coefficients from the prior year regressions by the
current realizations of independent variables to obtain an estimate of the current risk
premium—RPggt. Third, for each firm year we regress the actual implicit risk
premium on RPggr for that firm year. The results are presented in Table 7A for the
OJ model and Table 7B for RIV1.

As the first set of tests in Tables 7A and 7B indicate, the mean R? of OJ is only
27.7%, while that for RIV1 is 52.8%. Thus, RIV1 outperforms OJ by a wide margin.
If we drop the industry risk premium as an explanatory variable, then the average R*
for the RPo; regression drops slightly, from 27.7% to 25.4%, while the average R* for
RPgRyy; regressions drops from 52.8% to 36.5%. This demonstrates the strong
influence of the industry controls on RIV1. The OJ coefficients are slightly more
stable because they differ from 1 at the 10% significance level in three years, while
RIV1 coefficients do so in five years.

To understand why the OJ and RIV1 models differ in predictive ability, we
conduct two additional tests. First, we neutralize the impact of year-to-year variation
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in the regression coefficients by averaging them from the three previous years.
Second, we isolate the impact of variation in the risk premium by averaging it over
three years.

The second set of columns in Tables 7A and 7B shows the effect of estimating
RPggr using the average of coefficients from the three previous years. For example,
the mean coefficients from 1984, 1985, and 1986 are used to estimate the risk
premium in 1987. The average R’ increases slightly for the OJ model to 28.1%, and
to a greater extent for the RIV1 model to 62.2%. The marginal increase in R* for OJ
indicates that dampening the variability in coefficients does not improve OJ
estimates.

The third set of columns shows the effect of averaging the risk premium over three
years. For example, we define the risk premium in 1996 as the average of the risk
premia in 1994, 1995, and 1996. To ensure that the estimation and prediction periods
do not overlap, we use coefficients lagged by three years; e.g., to estimate the risk
premium in 1996, we use coefficients from 1993. For the OJ model, the mean R’
increases from 27.7% to 37.4%; for the RIV1 model, it increases from 52.8% to
61.3%. The results of these tests indicate that the RIV1 model outperforms the OJ
model in a predictive setting.

6. Predicting Future Realized Returns

We now turn to another yardstick for evaluating these models—the correlation
between the ex ante risk premium and the ex post returns. An important caveat is,
however, in order. Had the relationship between expected returns and realized
returns been strong, we would have used the ex post returns as an unbiased estimate
of the expected returns. We infer the risk premium from analysts’ earnings forecasts
because prior research (see Elton, 1999) suggests that the relationship between
expected returns and realized returns is, at best, weak. Elton (1999) argues that
significant surprises make realized returns different from expected returns even over
relatively long periods of time for a large portfolio of stocks. For example, although
the realized return in the Japanese stock market in the last 10 years has been
negative, it is difficult to argue that the expected return in the Japanese stock market
over these years was negative as well.

It is still an important question whether expected returns correlate with realized
returns. Any mechanism for predicting realized returns is of great interest to those
who study mispricing or those who wish to allocate assets based on ex ante risk. To
test this relationship, we form quintiles each year sorted on RP, as the realized
returns at the firm level are too noisy. For each of these quintiles, we compute one-
year-ahead, two-year-ahead, and three-year-ahead mean realized returns.

Table 8 and Figure 3 present the results. As shown by the ¢-statistics for the
difference in realized returns between the top and bottom quintiles, the OJ model
performs marginally when predicting one-year-ahead returns, while it performs well
in predicting two-year or three-year-ahead returns. The RIV1 model performs well
across the board, while the RIV2 model does well only with one-year-ahead returns.
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Table 8. Returns on quintiles of the risk premium. Panel A: Using annual measures of the risk premium.

01 02 03 04 05 (05-01) T Statistic
Quintiles based on RP
RPo; 2.06% 3.92% 5.05% 6.51% 10.21%
Year + 1 Return 8.62% 8.96% 9.36% 10.39% 10.10% 1.48% 1.21
Year +2 Return 8.90% 7.34% 9.70% 11.60% 14.13% 5.23% 3.55
Year + 3 Return 7.22% 7.96% 9.45% 10.30% 12.69% 5.47% 3.95
Quintiles based on RPgpy;
RPrivi 0.47% 1.97% 3.02% 4.12% 6.51%
Year + 1 Return 6.16% 7.91% 10.50% 9.73% 13.12% 6.97% 5.69
Year + 2 Return 5.94% 8.35% 11.08% 12.80% 13.49% 7.56% 5.88
Year + 3 Return 6.78% 8.68% 8.84% 11.35% 12.02% 5.24% 3.98
Quintiles based on RPgy>
RPgryva —1.26% —0.08% 0.97% 2.21% 4.73%
Year + 1 Return 7.58% 9.20% 8.93% 8.97% 12.75% 5.18% 4.47
Year +2 Return 10.11% 11.66% 9.84% 9.01% 10.99% 0.88% 0.71
Year + 3 Return 7.87% 12.42% 9.28% 7.93% 10.07% 2.20% 1.85

Quintiles are created at the end of year ¢ by sorting the sample by the ex ante risk premium at the end of
year ¢. For each quintile, the mean ex post returns for years 7+ 1, +2, and 7+ 3 are reported. To ensure
comparability with the risk premium measures, the risk-free rate is subtracted from the ex post returns.
The quintile sizes were 3,116, 3,002, and 2,886 respectively for the one-year-, two-year- and three-year-
ahead returns.

Overall, the ability of the OJ and RIV1 models to predict future returns is
economically significant, as shown by the magnitude of differences in realized returns
between the top and bottom quintiles.

7. Summary and Conclusions

Understanding how stock prices relate to earnings forecasts is crucial to equity
analysis. The risk premium (RP =the cost of equity minus the risk-free rate) is a
summary measure of risk as perceived by equity investors and is the critical link
between stock prices and earnings forecasts. It is also a key measure in project
evaluation and in asset allocation. Accordingly, measuring the risk premium and
identifying the causes of its variation have received considerable attention. Because
inferring the risk premium from realized returns is problematic (Elton, 1999),
researchers have started to infer the risk premium from earnings forecasts.

We use a new valuation model proposed by Ohlson and Juettner (2003) to infer
the risk premium and compare RPg; with the risk premium inferred from two
implementations of the RIV model. The OJ model generalizes the Gordon growth
model to allow short-term growth rates to exceed RP. The OJ model does not rely on
book values or return on equity and does not require explicit assumptions about the
payout policy or clean surplus.
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Table 8. Returns on quintiles of the risk premium. Panel B: Using three-year averages of the risk premium.

01 02 03 04 05 (05-01) T Statistic
Quintiles based on RP
RPo; 2.65% 4.11% 5.00% 6.15% 8.80%
Year + 1 Return 6.50% 8.25% 7.03% 10.11% 13.12% 6.62% 4.20
Year +2 Return 5.53% 6.59% 7.61% 9.53% 12.97% 7.43% 4.68
Year + 3 Return 7.32% 8.84% 9.65% 11.39% 12.59% 5.27% 3.42
Quintiles based on RPgpy;
RPRryvi 0.63% 1.94% 2.85% 3.85% 5.82%
Year + 1 Return 5.37% 6.85% 8.79% 10.61% 13.39% 8.02% 5.47
Year + 2 Return 5.62% 4.32% 8.43% 11.53% 12.32% 6.70% 4.64
Year + 3 Return 8.01% 6.75% 9.93% 12.42% 12.78% 4.78% 3.24
Quintiles based on RP gy
RPgriva —1.12% —0.03% 0.97% 2.16% 4.46%
Year + 1 Return 7.24% 9.69% 8.40% 8.44% 11.25% 4.02% 3.17
Year + 2 Return 7.12% 9.37% 9.17% 6.55% 9.97% 2.85% 2.11
Year + 3 Return 8.44% 12.00% 9.70% 8.01% 11.61% 3.17% 2.20

Quintiles are created at the end of year ¢ by sorting the sample by the average of the ex ante risk premium
at the end of years 1 — 2,  — 1, and . For each quintile, the mean ex post returns for years 7+ 1, 7+ 2, and
t + 3 are reported. To ensure comparability with the risk premium measures, the risk-free rate is subtracted
from the ex post returns. This averaging mitigates the errors in risk premium measures. The quintile sizes
were 1,861, 1,813, and 1,729 respectively for the one-year-, two-year- and three-year-ahead returns.

We compare RPgy with the risk premium inferred using two implementations of
the residual income valuation model (RIV1 and RIV2) that are motivated by, but
not identical to, Gebhardt et al. (2001) and Liu et al. (2002), respectively. Both RIV1
and RIV2 assume that a firm’s ROE reverts to the median ROE of its industry over
time. The key difference between them is that RIVI computes the median after
excluding negative ROE firms, while RIV2 computes the median with all firms and
winsorizes the median to lie between ryand 20%. The ROE assumption is crucial, as
it determines the terminal value, which is the most important component of total
value.

The three risk premia exhibit quite different time series patterns (Table 1) and are
not highly correlated with each other (Table 3). The OJ-RIV1 rank correlation is
only 0.36, while the OJ-RIV2 rank correlation is even lower at 0.17. Even the RIV1-
RIV2 correlation is only 0.63. To understand the differences between these measures,
we report three sets of comparisons: (1) correlation with frequently cited risk factors,
such as f3, unsystematic risk, earnings variability, size, and leverage, while controlling
for long-term growth, the book-to-market ratio, and the lagged industry risk
premium; (2) correlation with the risk premium estimated by multiplying current
realizations of risk factors by coefficients obtained from regressing the implied risk
premium in the previous year on risk factors in the previous year; and (3) correlation
between ex ante risk premium and ex post returns.

RPg; correlates with the risk factors in ways we expect in a pooled cross-sectional
regression (Table 4), and the results are generally robust when we run annual
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Figure 3a. Returns on quintiles of the risk premium. Using annual measures of the risk premium.
Quintiles are created at the end of year 7 by sorting the sample by the ex ante risk premium at the end of
year t. For each quintile, the mean ex post returns for years 7+ 1, 1+ 2, and ¢ + 3 are reported. To ensure
comparability with the risk premium measures, the risk-free rate is subtracted from the ex post returns.
The quintile sizes were 3,116, 3,002, and 2,886 respectively for the one-year-, two-year- and three-year-
ahead returns.

regressions (Table 5). RPgryy; also correlates with risk factors in ways we expect, with
the exception of earnings variability. The overall R* for RIV1 is higher than for OJ
when we control for industry effects. Most RIV1 results are robust when we run
annual regressions. The RIV1 model outperforms the OJ model in predicting one-
year-ahead implied risk premia (Table 7) and realized returns (Table §). The RIV2
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Figure 3b. Returns on quintiles of the risk premium. Using three-year averages of the risk premium.
Quintiles are created at the end of year ¢ by sorting the sample by the average of the ex ante risk premium
at the end of years 1 — 2, t — 1, and ¢. For each quintile, the mean ex post returns for years 1+ 1, 1+ 2, and
t+ 3 are reported. To ensure comparability with the risk premium measures, the risk-free rate is subtracted
from the ex post returns. This averaging mitigates the errors in risk premium measures. The quintile sizes
were 1,861, 1,813, and 1,729 respectively for the one-year-, two-year- and three-year-ahead returns.

measures do not exhibit the expected association with risk factors and are the least
associated with the realized returns. We do not test the ability of the RIV2 model to

predict forthcoming implied risk premia.

Opverall, the RIV1 model generally outperforms the OJ model, potentially because
it incorporates additional information, particularly the industry median ROE. The
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RIV2 model, which also uses the industry median ROE but includes loss firms in the
median ROE computation, generally underperforms both the OJ and the RIVI
models. Thus, the OJ results are robust because of the model’s parsimony, while the
RIV results are sensitive to how one exploits the flexibility of using additional
information.
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Notes

1. See Plumlee and Botosan (2002) for the use of terminal value estimates from Valueline.

2. Liu et al. (2002) do not focus on the measurement of RPs, while Gebhardt et al. (2001) do. The bulk of
our paper therefore uses RIV1 as an example of a typical RIV implementation used to measure RPs.

3. The three variables we consider are: MAE, the mean absolute error in annual analysts forecasts over
the previous five years scaled by the mean absolute realized EPS over the period; EPSVAR, the
coefficient of variation in EPS over the previous five years; and DISP, the dispersion in analyst
forecasts. We take logs of these variables to reduce the effects of outliers and then run a factor analysis.
A single factor accounts for more than 65% of the variance. The loadings on the three measures are
0.95, 0.90, and 0.80, respectively, on the logs of MAE, EPSVAR, and DISP.

4. Botosan and Plumlee (2002) argue that if one uses leverage as a risk factor, then one should use
unlevered 3 and leverage because equity (3 already picks up the effect of leverage. For a fixed level of
unlevered [, increasing leverage indeed increases equity (3. In a cross section of firms that choose their
leverage depending on their business risks, however, it is unclear whether one can treat unlevered 3 and
leverage as unrelated independent variables. For instance, stable firms (low unlevered () may have
higher leverage. We control for leverage while using the equity [ as a risk factor because we wish to find
out whether leverage matters beyond its effect on £.

5. Another alternative is to calculate Z statistics from the distribution of the #-statistics using information
on the actual number of observations in each year-by-year regression. We find similar levels of
significance if we use such an approach. We prefer to present the results using our approach because we
can better control for the effects of substantial auto-correlation in the coefficients.

6. Note that EARNVAR is a factor that measures earnings variability and can be negative because all
factor components are normalized to have zero mean and unit standard deviation.

7. We use the average of STG and LTG as a proxy for g, in the OJ model. Had we used STG alone, the
implied RPo; would have been even higher.
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