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ABSTRACT In this paper we compare the bias, accuracy and explainability of the Ohlson (1995) valua-
tion model versus the traditional dividend, abnormal earnings and free cash fl ow models for a sample 
of Spanish listed fi rms over the period 2000-2008. The study aims to replicate the actual behaviour 
of fi nancial practitioners when they estimate the value of a fi rm's shares. Our results document that 
the most accurate model is the Ohlson (1995) specifi cation that considers the «other information» 
variable and intermediate persistence for both abnormal earnings and the «other information» vari-
able. The abnormal earnings model also has a high performance, especially for the zero-growth case, 
confi rming that a fi rm cannot increase abnormal earnings indefi nitely. Finally, we have also assessed 
the relative performance of each model by computing future abnormal returns from a strategy based 
on the V/P ratio (intrinsic value divided by price). Our results provide evidence that most models are 
able, on average, of identifying overvalued and undervalued shares. 

KEYWORDS Ohlson model; Valuation; Dividends; Abnormal earnings; Free cash-fl ow; Analyst's earn-
ings forecasts.

RESUMEN El presente trabajo compara el sesgo, precisión y capacidad explicativa del modelo de va-
loración de Ohlson (1995) frente a los tradicionales modelos de descuento de dividendos, de resultado 
residual y de fl ujos libres de caja, utilizando una muestra de empresas españolas cotizadas en el pe-
riodo 2000-2008. El estudio replica el comportamiento que, en la práctica, llevaría a cabo un analista 
cuando se enfrenta a la tarea de estimar el valor de las acciones de una empresa, obteniéndose que el 
modelo de valoración más preciso es el de Ohlson (1995) que considera la variable «otra información» 
y que utiliza persistencias intermedias tanto para la evolución futura de los resultados anormales 
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como para la de dicha variable «otra información». El modelo de resultado residual también obtiene 
buenos resultados, especialmente cuando se realiza el supuesto de crecimiento cero de los resultados 
anormales futuros, lo que confi rma que las empresas generalmente no pueden aumentar su renta-
bilidad anormal de manera indefi nida en el tiempo. Por último, el análisis de las rentabilidades de 
mercado futuras que se obtendrían en una estrategia basada en la ratio V/P (valor intrínseco dividido 
por precio de mercado) muestra que la mayoría de modelos son capaces, en promedio, de identifi car 
acciones infra y sobrevaloradas.

PALABRAS CLAVE Modelo de Ohlson; Valoración; Dividendos; Resultado anormal; Flujo libre de caja; 
Predicciones de benefi cios de los analistas 

1. INTRODUCTION

The valuation of equity assets is an area of fi nance that has received a considerable 
amount of attention from both the academic and professional worlds (e.g., Copeland 
et al. 1994). Valuation models are used by a multitude of money managers, investment 
bankers and securities analysts on a daily basis to accurately value equity assets. Valu-
ations are required in many contexts, such as investment analysis, capital budgeting, 
merger and acquisitions (M&A), initial public offerings (IPO), takeover bids, privatiza-
tions, etc. Thus, the accuracy of the alternative valuation methods in determining the 
value of an equity asset is an issue of the utmost importance.

The calculation of equity value is typically presented as a matter of estimating the ex-
pected future cash fl ows generated from owning an asset and discounting those cash 
fl ows, based on their assessed risk, to their present value. As pointed out by Penman and 
Sougiannis (1998), extensive research on asset pricing models has focused on specify-
ing risk to discount payoffs, but little attention has been given to the specifi cation of the 
payoffs to be discounted. The dividend discounting model (DDM) targets the actual dis-
tributions to shareholders but its application in practice (over fi nite horizons) is viewed 
as problematic. The formula requires the prediction of dividends to perpetuity for going 
concerns, but the Miller and Modigliani (1961) dividend irrelevance proposition states 
that price is unrelated to the timing of expected payout prior to or after any fi nite hori-
zon. Thus, forecasted dividends to a fi nite horizon are uninformative about price. This 
calls for forecasting something more fundamental than dividends. To solve this so-called 
“dividend conundrum”, alternative valuation approaches forecast attributes within the 
fi rm, which are said to capture value-creating activities, rather than the value-irrel-
evant payout activities. Among these approaches, it can be highlighted the free cash 
fl ow model (FCF) and the abnormal earnings model or residual income valuation model 
(AEM). However, all the previous valuation approaches require the projection of fu-
ture fl ows. Future expectations cannot be observed and the model proposed by Ohlson 
(1995) solves this problem by specifying a linear model for the time-series behaviour 
of residual income. This produces a closed valuation formula, in which value depends 
solely on known accounting variables plus the ‘other information' variable. 
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It is a little surprising that, given the many prescriptions in valuation books and their 
common use in practice, there is little empirical evaluation of the comparative accu-
racy of these alternative valuation models, and no evidence at all has been provided 
so far for the Spanish setting. To our knowledge, prior research on the US market 
has focused on comparing the DDM, AEM and FCF models (Francis et al., 2000; Pen-
man and Sougiannis, 1998; Courteau et al., 2001), ignoring whether the Ohlson (1995) 
valuation model could potentially lead to more accurate intrinsic value estimates. This 
paper attempts to fi ll the gap in the academic literature by providing a contrast of the 
accuracy of the value estimates derived from the Ohlson (1995) model as compared to 
those obtained from the traditional valuation models (i.e., dividend discounting model, 
free cash fl ow model and abnormal earnings model). In doing so, this study aims to 
replicate the situation faced by investors (or fi nancial analysts) when using a valuation 
model to calculate an estimate of the intrinsic value of a fi rm's shares. In this context, 
our empirical study tries to ascertain which series of forecasts investors seem to use 
to value equity securities.

Our results document that the most accurate model for our sample of Spanish listed 
fi rms is the Ohlson (1995) model, which clearly dominates the traditional dividend and 
free cash fl ow models. As the Ohlson (1995) model considers book value of equity and 
earnings as relevant valuation attributes, our paper also contributes to prior accounting 
research in Spain by providing evidence on the usefulness of accrual accounting. Prior 
evidence for Spain shows that accrual accounting contributes to facilitate the forecast-
ing of future earnings and cash fl ows (see, for example, Gabás and Apellániz, 1994; 
Sancho and Giner, 1996; Reverte, 2002), and that it is useful for fi nancial analysis (see, 
for example, Iñíguez and Poveda, 2008). Our study also complements prior evidence on 
the usefulness of the Ohlson (1995) model using Spanish samples (Giner and Iñíguez, 
2006a, 2006b). 

The rest of the paper is organized as follows. Section 2 outlines the valuation models 
analyzed in our paper. Section 3 reviews previous research comparing estimates de-
rived from valuation models. Section 4 describes the data and the methodology. Section 
5 reports the results. Finally, Section 6 summarizes the main fi ndings of our study.

2. VALUATION MODELS 

Discounted cash fl ow models (i.e., DDM, AEM and FCF) attempt to estimate value by 
estimating the expected future payoffs generated from owning an asset and discounting 
those cash fl ows to their present value. The discount rate used in the model is related 
to the risk associated with those future payoffs. Although the previous three models dif-
fer with respect to the payoff attribute considered, it can be shown that, under certain 
conditions, they yield theoretically equivalent measures of intrinsic value. In practice, 
however, they will differ if the forecasted attributes, growth rates, or discount rates em-
ployed are inconsistent. Next, we briefl y outline each of the valuation models considered 
in our study.
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2.1. DESCRIPTION OF VALUATION MODELS

2.1.1. Dividend discounting model (DDM)

According to the DDM, the value of a stock can be expressed as the sum of the discount-
ed future dividends payments to shareholders over the life of the fi rm, with the terminal 
value equal to the liquidating dividend (Williams, 1938). Analytically:
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where:
Vt: value of the fi rm's equity at time t.

DIVt+j: dividends at time t+j.

ke: cost of equity capital.

2.1.2. Abnormal earnings model (AEM)

The DDM can be easily transformed into the abnormal earnings or residual income 
valuation model (AEM) by introducing two conditions: i) the accounting system follows 
the clean surplus relation, i.e., all changes in book value are reported as either income 
or dividends (net of capital contributions), and ii) the abnormal earnings (xa

t) are defi ned 
as the excess of accounting earnings over the normal earnings that could be obtained by 
opening equity (xa

t = xt - ke · bvt-1). In the AE model, the value of the fi rm's equity equals 
the book value of equity plus the present value of expected abnormal earnings:
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where:

Vt : value of the fi rm's equity at time t.

bvt: book value of equity at time t.

xa
t+j: abnormal earnings of year t+j (j>1).

This model appears in previous studies, such as Dechow et al. (1999) and Ohlson (1995). 
However, its origin goes back, at least, to the seminal works of Preinreich (1938), Ed-
wards and Bell (1961) and Peasnell (1982). 

2.1.3. The Ohlson (1995) model (OHL)

Future expectations cannot be observed and the Ohlson (1995) model solves this prob-
lem by specifying a linear Markovian structure for the time-series behaviour of residual 
income. This produces a closed valuation formula, in which value depends solely on 
known accounting variables plus the “other information” variable. 
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In particular, the Ohlson (1995) linear valuation function is:

Vt = bvt + a1xa
t + a2vt (3)

where:
 ω  1 +ke
a1 =  —–————;  a2 =  ——————————
 1 + ke- ω  (1 + ke - ω)(1 + ke - γ)

vt: ‘other information' variable at time t.

ω: persistence of abnormal earnings (0 ≤ ω ≤ 1).

γ: persistence of the «other information» (0 ≤ γ ≤ 1).

2.1.4. Discounted Free Cash Flow Model (FCF)

The discounted free cash fl ow model considers free cash fl ows in place of dividends, 

based on the assumption that free cash fl ows provide a better representation of value 

added over a short horizon. Free cash fl ows are the cash fl ows available to be distrib-

uted to both equityholders and debtholders, after deducting all required investments. 

Analytically (Copeland et al., 1994): 
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where:

FCFt: free cash fl ow available to both equityholders and debtholders at time t. 

Dt: net interest-bearing debt at time t.

ko: weighted average cost of capital, computed as

 bvt Dtk0 = ke · ————— + kd·(1 - t) · —————
 bvt + Dt bvt + Dt

(5)

being kd the cost of debt, and t the effective tax rate.

Next, we present the specifi cations that we implement of the valuation models.

2.2. IMPLEMENTATION OF THE MODELS

2.2.1. Dividend discounting model

In line with previous research, we consider the Gordon (1959) model, and assume that 

next-year forecasted dividends grow in perpetuity at a constant rate g:
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 Et [DIVt+1]DDM1: Vt = —————
 ke - g

Next, we expand the previous dividend discounting formula by using all the dividend 
forecasts made by analysts (from t+1 to t+4) and adding then a terminal value based on 
expected growth rate. Therefore:

 Et [DIVt+1] Et [DIVt+2] Et [DIVt+3] Et [DIVt+4] Et [DIVt+4] (1 +g)
DDM2: Vt = ———— + ———— + ———— + ———— + ———————
 (1 + ke) (1 + ke)2 (1 + ke)3 (1 + ke)4 (ke - g)(1 + ke)4

We consider different specifi cations for the growth rate (g), between 0% and 4%. ke is 
computed as explained below for the abnormal earnings model(1). 

2.2.2. Abnormal earnings model (AEM)

A key aspect when implementing this model is the calculation of abnormal earnings, 
which are defi ned as the excess of accounting earnings over the normal earnings that 
could be obtained by investing opening book value of equity at the cost of equity capital 
(xa

t = xt - ke · bvt-1). In order to measure the cost of equity capital, as it is usual in the lit-
erature, we employ the CAPM model, i.e:

ke = rf + β · (rm - rf)

where rf is the risk-free interest rate, β is the beta or systematic risk, and (rm - rf) the 
market risk premium.

Once we have computed abnormal earnings, we can consider several specifi cations of 
the AEM model (expression [2]). Similar to the DDM, we expand the AEM using all the 
earnings forecasts made by analysts (from t+1 to t+4) and adding then a terminal value 
based on expected growth rate. Therefore:

 Et [xa
t+1] Et [xa

t+2] Et [xa
t+3] Et [xa

t+4] Et [xa
t+4] (1 +g)

AEM: Vt = bvt + ———— + ———— + ———— + ———— + ———————
 (1 + ke) (1 + ke)2 (1 + ke)3 (1 + ke)4 (ke - g)(1 + ke)4

In this expression, future abnormal earnings are computed as:
Et [xa

t+1] = Et [xt+1] – ke · bvt

Et [xa
t+2] = Et [xt+2] – ke · E [bvt+1]

…

where all necessary forecasts have been obtained directly from consensus analysts fore-
casts of earnings and book values.

As an alternative, we use earnings and dividends forecasts and then apply the clean 
surplus relation for estimating future book values, i.e:

Et [bvt+1] = bvt + Et [xt+1] – Et [DIVt+1]

Et [bvt+2] = Et [bvt+1] + Et [xt+2] – Et [DIVt+2]

…

(1) We have considered other assumptions for the DDM, as the Gordon model using contemporaneous dividends, or 
computing an implicit growth rate or a long-term growth rate. Results are similar to those presented here.
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Therefore, we compute the value of a fi rm's shares based on the AEM considering the 
following four alternatives (2):

AEM1:  Estimating abnormal earnings forecasts directly from consensus analysts' pre-
dictions of earnings and book values.

AEM2:  Estimating abnormal earnings forecasts from clean surplus book value predic-
tions.

Finally, we use an AE model following similar assumptions to the Gordon model in the 
case of the DDM. Therefore, we use only the nearest predictions to compute value (mod-
els AEM3 and AEM4):

 Et [xa
t+1]AEM3: Vt = bvt + ————

 (ke - g)

 Et [xa
t+1] Et [xa

t+2]AEM4: Vt = bvt + ———— + ———————
 (1 + ke) (ke - g) (1 + ke)

AEM3 and AEM4 models are based on the conclusions of Frankel and Lee (1998). This 
study fi nds evidence that increasing the forecast horizon from 1 to 3 years does not 
produce better value estimates, maybe due to the loss in accuracy inherent in long-term 
forecasts. So, one or two year ahead forecasts of AE seem to be enough to estimate fi rm 
value. We again consider several values for the growth rate (g), between 0% and 4%, for 
the implementation of the AEM models.

2.2.3. Ohlson (1995) model

We consider several specifi cations of the Ohlson (1995) valuation model, depending on 
the consideration or not of the ‘other information' variable and the value adopted by the 
persistence parameters (ω and γ).

a) Models ignoring the “other information” variable (vt=0)

When we ignore the “other information” variable in the Ohlson (1995) model, value is 
derived throughout the following expression:

 ŵ
OHL1: Vt = bvt + —————— xa

t (1 + ke - ŵ)

As a particular case, if ω = 0, then: 

OHL2:  Vt = bvt 

And, if ω = 1, then:

 xa
tOHL3: Vt = bvt + ———

 ke

(2) For all abnormal earnings models, we have computed an implicit growth rate or we have used the long term growth rate 
instead of using a fi xed growth rate between 0 and 4%, and the results are similar to those presented here.
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b) Models considering the “other information” variable:

In this case, value is derived from expression [3]:

 ω (1 + ke)Vt = bvt + ————— xa
t + ———————— vt 1 + ke - ω (1 + ke -ω)(1 + ke - γ)

As a particular case, if ω = γ = 0, then: 
 vtVt = bvt + ————
 (1 + ke)

And, if ω = 1 and γ = 0; or if ω = 0 and γ = 1, then:
 ω 1

Vt = bvt + —— xa
t + —— vt ke ke

Several points need to be addressed. The “other information” variable has been meas-
ured following the suggestion of Ohlson (2001), which assumes that analysts use all 
available information to make their predictions about future earnings and thus are the 
best available estimation of one year-ahead accounting earnings. Therefore, considering 
the linear information dynamics, it can be proved that the ‘other information' variable 
is the difference between analysts' forecasts of abnormal earnings and the expectations 
based on the historical series of abnormal earnings. Analytically:

vt = ft
a,t+1 - ω xa

t = f t
t+1 - ke · bvt - ω xa

t

where ft
a,t+1 is the prediction of next-year abnormal earnings made at time t, and ft

t+1 is 
the consensus analysts' forecast of next-year earnings made at time t.

Substituting the previous expression of vt in expression [3] gives rise to the following 
specifi cation:

 ω̂ γ̂ xa
t (1 + ke) ft

a,t+1

OHL4: Vt = bvt – ———————————+ ———————————
 (1 + ke - ω̂) (1 + ke - γ̂) (1 + ke - ω̂) (1 + ke - γ̂)

As a particular case, if ω = γ = 0, then:

 ft
a,t+1

OHL5: Vt = bvt + ————
 1 + ke

And, if ω = 1 and γ = 0; or if ω = 0 and γ = 1, then:

 ft
a,t+1

OHL6: Vt = bvt + ————
 ke

Note that these specifi cations appear in the application of the Ohlson (1995) model made 
by Dechow et al. (1999).

To estimate the persistence of both abnormal earnings (ω) and that of the «other in-
formation» variable (γ), we run an AR (1) model with the data from the previous years 
before the valuation date. Analytically:

RTDOa
t = β + ω · RTDOa

t-1 + et

vt = a0 + γvt-1 + et
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Data from year 2000 to the year in which we estimate fi rm value are used for estimat-
ing the persistence parameters of both abnormal earnings (ω) and the «other informa-
tion» variable (γ). Therefore, we use a rolling procedure and incorporate an additional 
year for the estimation of the persistence parameters.

2.2.4. Free cash fl ow model

We consider the following specifi cation expanding expression [4]:

 Et [FCFt+1] Et [FCFt+2] Et [FCFt+3] Et [FCFt+4] Et [FCFt+4] (1 +g)
FCF: Vt =  ———— + ———— + ———— + ———— + ——————— – Dt (1 + k0) (1 + k0)2 (1 + k0)3 (1 + k0)4 (k0 - g)(1 + k0)4

where Et [FCFt+j] are taken directly from the database of consensus analysts forecasts, 
and ko is computed as indicated in expression [5]. Both the cost of debt (interest expense 
divided by debt) and effective tax rate (taxes divided by earnings before taxes) are com-
puted using fi nancial statement information available at each valuation date. As in the 
previous models, we also consider several specifi cations for the terminal growth rate (g), 
between 0% and 4%. 

For the purposes of valuation, the use of FCF can be problematic due to the variability 
of capital expenditures and the high amount necessary to renovate investments or to 
growth continuously. As a result, we often observe negative expected free cash fl ows in 
the short-term forecast horizon, being the value estimates irrelevant. Thus, to obtain 
feasible value estimates through the application of the FCF model, we would need a 
longer forecast horizon or a higher terminal value, which makes the model diffi cult to 
implement with our data. To solve some of these limitations in the implementation of the 
FCF model, we also compute value estimates directly from cash fl ows from operations 
(CF). Analytically:

 Et [CFt+1] Et [CFt+2] Et [CFt+3] Et [CFt+4] Et [CFt+4] (1 +g)
CF: Vt = ———— + ———— + ———— + ———— + ——————— – Dt (1 + k0) (1 + k0)2 (1 + k0)3 (1 + k0)4 (k0 - g)(1 + k0)4

where Et [CFt+j] are taken directly from the database of consensus analysts forecasts.

3. LITERATURE REVIEW 

Several studies investigate the ability of one or more of the previously outlined valuation 
methods to generate reasonable estimates of market values. Kaplan and Ruback (1995) 
compare value estimates derived from one form of discounted cash fl ow, a single-stage 
free cash fl ow model, and simple multiple comparison models with the transaction val-
ues of 51 highly leveraged transactions. Their results indicate that the median cash fl ow 
value estimate is within 10 percent of the market price, and that cash fl ow estimates sig-
nifi cantly outperform estimates based on comparables or multiples approaches. Frankel 
and Lee (1998) document that the value estimates derived from the abnormal earnings 
model explain a signifi cantly larger proportion of the variation in stock prices than value 
estimated based on earnings, book values, or a combination of the two.
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Bernard (1995) compares the ability of forecasted dividends and the intrinsic values de-
rived from the AE model to explain variation in current stock prices. He shows that divi-
dends explain 29% of the variation in stock prices, compared to 68% of the AE model.

Using an ex post approach based on realizations of the payoff attributes as proxies for 
expected values at the valuation date, Penman and Sougiannis (1998) estimate intrinsic 
values for horizons of T=1 to T=10 years. They fi nd that, regardless of the length of the 
forecast horizon, AE value estimates are signifi cantly better than those provided by the 
FCF model, with DDM value estimates standing in between AE and FCF models. 

Taking Value Line forecasts over a 5-year horizon, Francis et al. (2000) revisit the issue 
of model comparison from an ex ante perspective, comparing the accuracy and explana-
tory power of the DDM, AEM and FCF models. These authors conclude that the value 
estimates derived from the AE model performed signifi cantly better than the value es-
timates derived from both the FCF and DDM models. The data also support that the ab-
normal earnings value estimates explain a signifi cantly higher proportion of the varia-
tion in the market prices, when compared to the other two discounted cash fl ow models. 
The authors attribute the high performance of the abnormal earnings value estimates 
to the ability of book value, which is part of the residual income equation, to explain a 
large portion of intrinsic value. 

Courteau et al. (2001) explore whether, over a fi ve-year valuation horizon, DDM, FCF 
and AE models are empirically equivalent when Penman's (1998) theoretically «ideal» 
terminal value expressions are employed in each model. Using Value Line terminal stock 
price forecasts at the horizon to proxy for such values, they fi nd empirical support for 
the prediction of equivalence between these three price-based valuation models. They 
also demonstrate that, within each class of the FCF and AE valuation models, the model 
that employs Value Line forecasted price in the terminal value expression generates the 
lowest pricing errors, compared to models that employ non price-based terminal value 
under an arbitrary growth assumption. They also revisit the issue of the apparent su-
periority of the AE model, and fi nd that this result does not hold in a level playing fi eld 
where an approximation of ideal terminal values is employed. In fact, the price-based 
AE model is marginally outperformed by the price-based FCF and DDM models, in terms 
of pricing errors as well as its ability to explain current market price.

To summarize, there is a general evidence of the superiority of AE models in compari-
son to other popular valuation models (like DDM and FCF). In our study we contribute 
to the literature by adding the Ohlson (1995) model to the comparison of the relative 
performance of valuation models. The Ohlson (1995) model is expected to yield superior 
valuation results, as it is based on the AE model, but derives value based only on con-
temporaneous accounting data. This avoids the use of forecasts of future fl ows for the 
fi nite horizon and the forecast of the terminal value at the end of that horizon.

4. DATA AND METHODOLOGY 

Our objective is to replicate the behaviour of the fi nancial practitioners when using a 
valuation model to estimate the intrinsic value of a fi rm's shares. Given that they will 
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not have access to the real future fi gures, we use analysts' forecasts as we are interested 
in comparing the valuation models from a purely pragmatic perspective. Under ideal 
conditions, all models should yield identical value estimates but, in practice, the concrete 
implementation of each model, including the diffi culty of forecasting the relevant vari-
ables, will result in different value estimates.

Bearing that in mind, our sample is comprised of listed Spanish fi rms with available 
analysts' forecasts for the fundamental attributes of each valuation model during the 
2000-2008 time period. Data on analysts' forecasts and the other inputs of the valu-
ation models are collected from the Factset Estimates (Extel-Connect) database. This 
database provides forecasts (in a per-share basis) for dividends, book values, earnings 
and free cash fl ows for up to four years and also a projected long-term growth rate. 
For a fi rm to be included in the sample, we require at least two years of forecasts of 
the fundamental attributes. If a fi rm has only forecasts for t+1 and t+2, we project fore-
casts for t+3 and t+4 using the long-term growth rate. The database also provides the 
fi nancial statement information required to complete the study, i.e., book value of equity, 
earnings, total debt, cost of debt and effective tax-rate(3). Intrinsic values for each fi rm's 
shares are derived from each of the valuation models. Consistent with prior literature 
(Francis et al., 2000; Courteau et al., 2001), negative overall intrinsic values are capped 
at zero based on the notion of limited liability constraints. 

Regarding the cost of equity capital, we use the one-year Treasury bill rate as the risk-
free interest rate, and the betas provided in the Factset database, which are based on 
historical 5-year market model regressions using the IBEX-35 as the market index. The 
market risk premium chosen is 5.24%, which is the historical premium for the Spanish 
stock market for the period 1980-2004 (AECA, 2005). Weighted average cost of capital is 
computed following expression [5], where both the cost of debt (interest expense divided 
by debt) and effective tax rate (taxes divided by earnings before taxes) are computed 
using fi nancial statement information available at each valuation date.

The initial sample is formed by the 148 fi rms and nine years (2000 to 2008) included in 
the Factset database at the moment of implementing our empirical study. This gives a 
maximum number of observations of 1,332. However, some fi rms lack basic accounting 
information (book value and earnings) and are not quoted all years, which results in 
339 missing values. Besides, to implement the Ohlson (1995) model, we need to compute 
current abnormal earnings and to estimate abnormal earnings persistence each year 
using consecutive historical accounting data. This causes another 219 missing values. 
Therefore, the lack of accounting data and the need for an initial estimation period for 
the Ohlson (1995) parameters results in 558 missing intrinsic values. Finally, we found 
134 missing values due to the inexistence of analysts' forecasts of future earnings, book 
value and dividends. The fi nal intrinsic values computed for the DDM, AEM and OHL 
model are 640. Table 1 shows the description of the sample.

(3) We winsorize all the variables, including effective tax-rate and cost of equity capital, at 5.th and 95.th percentiles to avoid 
pervasive effects of extreme values.
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TABLE 1
SAMPLE DESCRIPTION

Missing values Number of observations Model

Number of Spanish Firms with analysts fore-
casts in Factset database: 148; Sample Period: 
9 years

1,332

Basic accounting information: book value and 
earnings per share (accounting information is 
not available for all fi rms all periods as not all 
fi rms are quoted all years) 

-339 993

Estimation period for the Ohlson (1995) model. 
Model OHL4 requires the estimation of the ab-
normal earnings and the other information per-
sistences

-219 774

Analyst's forecasts (earnings, dividend and book 
value analyst's forecasts are not available for all 
fi rms all periods)

-134 640 DDM, AEM and 
OHL

Additional accounting variables: debt and effec-
tive tax-rates -158 482

Analyst's forecasts 
(cash fl ow forecasts) -30 452 CF 

Analyst's forecasts 
(free cash fl ow forecasts) -186 266 FCF 

We must clarify that we will use the same 640 observations for each model. If observa-
tions were different across models, the differences that we may fi nd in the performance 
of each implemented model might be attributable to differences in the sample. Also 
note that the implementation of the cash fl ow models drastically reduces our sample. 
We need additional accounting variables (effective tax-rate and debt) —158 missing 
values—, cash-fl ows forecasts —30 missing values—, and free cash fl ow forecasts —186 
additional missing values—. As including (free) cash fl ow models would reduce the sam-
ple substantially we drop these models from the fi rst set of tables with the basic results 
and rather present their results at the end of that section (4).

4.1. BIAS, ACCURACY AND EXPLANATORY POWER OF COMPETING VALUATION MODELS

Once we have computed intrinsic values from each of the valuation models, the basic 
methodology applied here is similar to that used by previous related studies (Francis 
et al., 2000; Penman and Sougiannis, 1998; Courteau et al., 2001) in their comparison of 
the bias, accuracy and explanatory power of the alternative valuation models. The bias 
(signed prediction error) denotes the deviation of the intrinsic value estimate at time t 
from the share price at time t, i.e:

biast = (pricet - intrinsic value estimatet) / pricet 

(4) As we point out in the sensitivity analysis, we also run all the study using different samples (those that maximize 
sample size for each model, independent of the other ones), and the results are similar to those obtained for the common 
sample (640 observations).
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However, we need to determine the precision of each valuation model, as a valuation 
model may provide unbiased values but with high negative and positive errors compen-
sating each other. The accuracy (absolute prediction error) is measured as the absolute 
price scaled difference between the value estimate and the current price of the security, 
i.e.:

accuracyt = | pricet − intrinsic value estimatet | / pricet

Finally, the explanatory power of the models is measured as the ability of value esti-
mates to explain cross-sectional variation in current security prices, i.e:

Pit = βVM
it + eit (6)

where VM
it is the intrinsic value of fi rm i’s shares at time t derived from model M.

4.2. FUTURE ABNORMAL RETURNS

Another way of assessing the relative performance of each model is to compute future 
market returns from a strategy based on the V/P ratio (intrinsic value divided by price). 
Therefore, each year we form 4 portfolios according to the V/P ratio of each model. Low 
V/P stocks (i.e., stocks overpriced relative to their intrinsic value) appear in portfolio 1, 
while high V/P stocks (i.e., stocks underpriced relative to their intrinsic value) appear in 
portfolio 4. We expect negative future returns for portfolio 1 (intrinsic value lower than 
price, expected decrease in price), and positive future returns for portfolio 4 (intrinsic 
value higher than price, expected increase in price). Once the portfolios are formed each 
year, we compute market returns based on the difference between next-year observed 
price and current price, adjusted by dividends and other operations. Then, we adjust 
returns by risk applying the CAPM model:

 Abnormal return = Return – (risk free rate + beta * premium risk)

5. RESULTS

Tables 2 and 3 report the descriptive statistics of our sample. It can be seen that the 
mean (median) cost of equity capital is 6,72% (6,80%), the mean (median) weighted 
average cost of equity capital is 5,54% (5,22%), and the mean (median) beta is 0,68 
(0.71). Results not tabulated about persistence parameters in the Ohlson (1995) model 
show that the mean (median) abnormal earnings persistence (ω) is 0.7395 (0.7483). Re-
garding the «other information» variable, the mean (median) persistence (γ) is 0.3852 
(0.3833). Persistence estimations out of the range 0-1 have been modifi ed to 0 (if nega-
tive) or 1 (if more than 1). 
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TABLE 2
DESCRIPTIVE STATISTICS (CONTEMPORANEOUS VARIABLES)

Pt: price share at time t; Bvt: book value per share at time t; Xt: earnings per share at time t; DIVt: dividend per share at 
time t; FCFt: free cash fl ow per share at time t; CFt: cash fl ow per share at time t; ke: cost of equity capital at time t; kd: cost 
of debt at time t; ko: weighted average cost of capital at time t; rft: risk-free interest rate at time t; betat: beta at time t; xa

t: 
abnormal earnings at time t; Mean: Mean value of each variable; p 25: percentile 25% of each variable; Median: Median 
value of each variable; p 75: percentile 75% of each variable. Number of observations = 640.

Variable Mean p25 Median p75

Pt 13.25 3.37 7.87 14.84

Bvt 7.99 2.00 3.93 6.82

Xt 1.47 0.15 0.47 1.02

DIVt 0.39 0.00 0.15 0.39

FCFt 0.33 -0.12 0.39 1.16

CFt 1.63 0.42 0.91 1.89

ke 6.72% 4.75% 6.80% 8.34%

Kd 4.45% 3.15% 3.83% 5.61%

Ko 5.54% 3.90% 5.22% 6.76%

rf 3.10% 2.35% 2.85% 3.77%

betat 0.68 0.34 0.71 1.00

xa
t 0.85 -0.01 0.24 0.66

TABLE 3 
DESCRIPTIVE STATISTICS (ANALYSTS' FORECASTS)

Et [DIVt+j]: forecasted dividend per share j years-ahead; Et [xt+j]: forecasted earnings per share j years-ahead; Et [bvt+j] : fore-
casted book value per share j years-ahead; Et [fcft+j] : forecasted free cash fl ow per share j years-ahead; Et [cft+j]: forecasted 
cash-fl ow per share j years-ahead; ltg: forecasted long-term growth at time t; Mean: Mean value of each variable; p25: 
percentile 25% of each variable; Median: Median value of each variable; p75: percentile 75% of each variable. Number 
of observations = 640.

Variable Mean p25 Median p75

Et [DIVt+1] 0.35 0.04 0.18 0.42

Et [DIVt+2] 0.38 0.05 0.20 0.45

Et [DIVt+3] 0.41 0.05 0.21 0.50

Et [DIVt+4] 0.45 0.06 0.23 0.55

Et [xt+1] 0.96 0.25 0.55 1.14

Et [xt+2] 1.06 0.29 0.64 1.28

Et [xt+3] 1.19 0.32 0.76 1.43

Et [xt+4] 1.35 0.37 0.87 1.67

Et [bvt+1] 7.50 2.38 4.55 7.74

Et [bvt+2] 8.13 2.59 4.88 8.56

Et [bvt+3] 9.05 2.88 5.31 9.80

Et [bvt+4] 10.01 3.22 5.96 11.30

(Continue in next page)
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Et [fcft+1] 0.82 0.02 0.49 1.31

Et [fcft+2] 1.05 0.12 0.60 1.51

Et [fcft+3] 1.30 0.13 0.77 1.69

Et [fcft+4] 1.55 0.13 0.83 1.89

Et [cft+1] 1.74 0.50 1.08 2.17

Et [cft+2] 1.91 0.57 1.19 2.36

Et [cft+3] 2.13 0.60 1.30 2.70

Et [cft+4] 2.38 0.68 1.44 2.95

ltg 14.54% 7.50% 11.00% 15.82%

Table 4 shows the median signed error of the estimates derived from the valuation 
models taken into consideration. It can be seen that the Ohlson (1995) valuation models 
perform relatively well, especially OHL3 and OHL6, with a median signed error of -0.03. 
The rest of models are quite sensitive to the growth rate (g) chosen. For instance, the 
DDM2 works well for high growth rates (4%) (bias=-0.04). On the contrary, the AE model 
performs better for low g (bias= -0.01 and 0.07 for g=0% for the AEM3 and AEM4 mod-
els, respectively). This could be in line with the hypothesis sustained by Ohlson (1995) 
that abnormal earnings cannot increase indefi nitely [Ohlson (1995) does not allow ω > 1, 
which is equivalent to g>0]. Moreover, Ohlson (1995) establishes that the persistence 
of abnormal earnings should lie between 0 and 1 (a competitive economy would force 
abnormal earnings to be zero in the long-term), which implies that growth (g) is 0 or 
negative.

TABLE 4
BIAS OF EACH MODEL

This table shows the median signed error of the estimates derived from each valuation model, computed as: biast 
=(pricet- intrinsic value estimatet)/ pricet; g = growth rate used to compute intrinsic value. N: Number of observations. 
Models used to compute intrinsic value are summarized in the Appendix.

Model - g=0% g=1% g=2% g=3% g=4% N
DDM1 – -0.63 -0.56 -0.47 -0.35 -0.18 640

DDM2 – -0.53 -0.46 -0.36 -0.23 -0.04 640

AEM1 – 0.29 0.41 0.59 0.86 1.20 640

AEM2 – 0.30 0.43 0.62 0.91 1.25 640

AEM3 – -0.01 0.09 0.20 0.42 0.70 640

AEM4 – 0.07 0.15 0.29 0.48 0.81 640

OHL1 -0.14 – – – – – 640

OHL2 -0.51 – – – – – 640

OHL3 -0.03 – – – – – 640

OHL4 -0.12 – – – – – 640

OHL5 -0.47 – – – – – 640

OHL6 -0.03 – – – – – 640

TABLE 3 (CONT.)
DESCRIPTIVE STATISTICS (ANALYSTS' FORECASTS)
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Given that valuation models may provide unbiased values but with high negative and 
positive errors compensating each other, we also compute the accuracy of each model, 
measured as the absolute prediction error. It can be seen in table 5 that the lowest valu-
ation errors pertain to the Ohlson (1995) models (between 0.42 and 0.54). The most 
accurate model is the OHL4 model (0.42), which considers the «other information» vari-
able and intermediate persistence for both abnormal earnings and the «other informa-
tion» variable (between 0 and 1). Low valuation errors are also attained by the AE 
model, especially for the zero-growth case (g=0%), confi rming that abnormal earnings 
cannot increase indefi nitely.

TABLE 5
ABSOLUTE PREDICTION ERRORS OF EACH MODEL

This table shows the median absolute prediction error of the estimates derived from each valuation model, computed 
as: accuracyt = |pricet−intrinsic value estimatet| / pricet; g = growth rate used to compute intrinsic value. N: Number of 
observations. Models used to compute intrinsic value are summarized in the Appendix.

Model – g=0% g=1% g=2% g=3% g=4% N

DDM1 – 0.63*** 0.59*** 0.60*** 0.67*** 0.76*** 640

DDM2 – 0.56*** 0.55*** 0.58*** 0.68*** 0.80*** 640

AEM1 – 0.52*** 0.64*** 0.81*** 1.00*** 1.20*** 640

AEM2 – 0.52*** 0.63*** 0.81*** 1.00*** 1.25*** 640

AEM3 – 0.46** 0.52*** 0.69*** 0.96*** 1.00*** 640

AEM4 – 0.44*** 0.52*** 0.66*** 0.91*** 1.00*** 640

OHL1 0.46** - - - - - 640

OHL2 0.54*** - - - - - 640

OHL3 0.51*** - - - - - 640

OHL4 0.42 - - - - - 640

OHL5 0.51*** - - - - - 640

OHL6 0.51*** - - - - - 640

The lowest valuation error appears in bold letter.
* With a signifi cance of 10%, the valuation error signifi cantly differs from the lowest valuation error.** Idem at 5% *** Idem at 1%.

To see whether the differences in absolute prediction errors are statistically signifi cant, 
we perform tests of equality of means and medians. The null hypothesis is that the dif-
ference in the forecast errors between two competing models has a zero median/mean. 
We choose as base model for the comparison the one with the lowest forecast error 
(OHL4), thus the tests indicate which models behave signifi cantly worse than OHL4. The 
results of the Wilcoxon signed-rank test for the equality of medians are shown in Table 
V. The median absolute forecast errors from all models are signifi cantly higher than 
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those from the OHL4 model at a 1% level, with the exception of OHL1 (p-value= 1,34%) 
and AEM3 g=0% (p-value= 4,93%), where the differences are statistically signifi cant at a 
5% level. The results of the T-test for the equality of means —not tabulated— are quite 
similar. All the models perform signifi cantly worse than OHL4 with the only exceptions 
of OHL2 and OHL5.

For the sake of brevity, we have not tabulated the results from the equality tests between 
all pairs of valuation models. In particular, OHL1, OHL2 and OHL5 perform better than 
all DDM and AEM models at a 5% level, except for AEM3 (g=0%) and AEM4 (g=0%). 
OHL3 and OHL6 perform better than all DDM and AEM models at a 5% level, except for 
AEM3 (g=0%), DDM2 (g=0%) and DDM3 (g=0%). AEM3 (g=0%) and AEM4 (g=0%) per-
form better than all DDM models at a 5% level, and also perform better than AEM1 and 
AEM2 models. Finally, AEM1 and AEM2 do not always reach at least a 5% signifi cant 
difference in comparison with DDM models.

To summarize our fi ndings, we fi nd evidence of a signifi cant superiority of the Ohl-
son (1995) models. Our results also corroborate those obtained by Frankel and Lee 
(1998), as models based on abnormal earnings for one and two-years ahead (AEM3 
and AEM4) perform better than those based on longer horizons. Our results are also 
consistent with the evidence in previous studies for the US market that show the 
superiority of the AEM over the DDM (Francis et al., 2000; Penman and Sougiannis, 
1998; Courteau et al., 2001), although only for short-term abnormal earnings fore-
casts models.

Next, we provide evidence on the explanatory power of each model by regressing 
prices on the intrinsic values derived from each model. Table 6 shows the results from 
the P/V regressions (using Ordinary Least Squares) as well as the results from the 
Wald test for testing the hypothesis that β = 1 and the Akaike Information Criterion 
(AIC). AIC is a measure of the goodness of fi t of a statistical model, and it is considered 
a tool for model selection, being the best model the one with the minimum AIC. It can 
be observed that the β coeffi cients are statistically signifi cant in all cases, although 
the Wald test does not allow to accept in any case (except OHL2 with β = 1.05) that 
the estimated coeffi cient is equal to one. Nevertheless, DDM and OHL models yield 
coeffi cients around 1, depending on the specifi c assumptions underlying each case. 
However, the estimated beta from the AEM is in all cases less than 0.7. This result may 
be showing that there are other value relevant attributes not included in the models (5), 
or that stock prices are not refl ecting immediately all the intrinsic value of the fi rm. In 
the latter case, if market prices revert slowly to intrinsic values, it would be possible 
to obtain abnormal returns (Frankel and Lee, 1998; Lee et al., 1999). We explore this 
issue later in the return analysis.

(5) We run equation [6] without an intercept because we are interested in comparing models only with the relevant vari-
ables that incorporate each one. Nevertheless, we would like to mention that we have run equation [6] with an intercept 
and all estimated intercepts are signifi cant at 1% in all models and cases. This would confi rm that there are omitted value-
relevant variables in each model. 
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TABLE 6
PRICE-INTRINSIC VALUE REGRESSIONS

This table shows the results from estimating the following regression: Pit = βV it + eit; where Pit: market price at time t; Vit: intrinsic value 
computed using each model; g= growth rate used to compute intrinsic value; p-v Wald: P-value of the Wald test: β = 1; R2: adjusted R2 

of the regression; AIC: Akaike information criterion; N: number of observations. Models used to compute intrinsic value are summarized 
in the Appendix.

Model β p-v Wald R2 AIC N
DDM1 g=0% 1.48*** 0.00 0.59 1.95 640
DDM1 g=1% 1.14*** 0.00 0.56 2.01 640
DDM1 g=2% 0.76*** 0.00 0.51 2.13 640
DDM1 g=3% 0.51*** 0.00 0.48 2.19 640
DDM1 g=4% 0.46*** 0.00 0.52 2.11 640
DDM2 g=0% 1.10*** 0.01 0.57 1.98 640
DDM2 g=1% 0.86*** 0.00 0.55 2.05 640
DDM2 g=2% 0.58*** 0.00 0.48 2.18 640
DDM2 g=3% 0.40*** 0.00 0.45 2.24 640
DDM2 g=4% 0.36*** 0.00 0.49 2.17 640
AEM1 g=0% 0.37*** 0.00 0.57 2.00 640
AEM1 g=1% 0.30*** 0.00 0.53 2.08 640
AEM1 g=2% 0.22*** 0.00 0.48 2.19 640
AEM1 g=3% 0.15*** 0.00 0.41 2.31 640
AEM1 g=4% 0.13*** 0.00 0.41 2.32 640
AEM2 g=0% 0.37*** 0.00 0.58 1.98 640
AEM2 g=1% 0.30*** 0.00 0.54 2.07 640
AEM2 g=2% 0.22*** 0.00 0.48 2.18 640
AEM2 g=3% 0.15*** 0.00 0.41 2.31 640
AEM2 g=4% 0.12*** 0.00 0.41 2.32 640
AEM3 g=0% 0.61*** 0.00 0.69 1.68 640
AEM3 g=1% 0.50*** 0.00 0.65 1.80 640
AEM3 g=2% 0.36*** 0.00 0.58 1.98 640
AEM3 g=3% 0.25*** 0.00 0.52 2.10 640
AEM3 g=4% 0.23*** 0.00 0.54 2.06 640
AEM4 g=0% 0.56*** 0.00 0.69 1.67 640
AEM4 g=1% 0.46*** 0.00 0.65 1.78 640
AEM4 g=2% 0.34*** 0.00 0.59 1.96 640
AEM4 g=3% 0.23*** 0.00 0.53 2.09 640
AEM4 g=4% 0.21*** 0.00 0.54 2.06 640

OHL1 0.52*** 0.00 0.55 2.04 640
OHL2 1.05*** 0.12 0.62 1.86 640
OHL3 0.44*** 0.00 0.49 2.16 640
OHL4 0.66*** 0.00 0.68 1.69 640
OHL5 1.09*** 0.01 0.67 1.74 640
OHL6 0.44*** 0.00 0.49 2.16 640

* Signifi cant at 10%, ** Signifi cant at 5%, *** Signifi cant at 1%.

Comparing directly the explanatory power of the competing models, we can appreciate 
that AEM3 and AEM4, both with g=0%, and the Ohlson models considering the ‘other 
information' variable (OHL4 and OHL5) are the models with higher adjusted R2. Regard-
ing AIC, the lower values are also obtained by these models. AEM3 and AEM4 perform 
better than AEM1 and AEM2 but there is not a clear superiority of AEM1 and AEM2 
over the DDM. Note again that models with a low growth rate obtain better results than 
models with a high growth rate.
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To summarize, results are similar to those obtained in the bias and accuracy analysis, 
although slightly less favourable to the Ohlson (1995) model. Nevertheless, the Ohlson 
(1995) model does not require an estimation of the growth rate, while the results for 
the DDM and AEM are quite sensitive to the selected growth rate. At the best, AE models 
perform in a similar way than the genuine Ohlson (1995) model.

To provide evidence on the infl uence of growth choice in the computation of intrin-
sic values, Table 7 shows the results, not for a fi xed growth rate g, but assuming the 
fi rm-specifi c expected growth rate forecasted by analysts (N=635 observations, as there 
are fi ve missing values). We fi nd again evidence of the superiority of the Ohlson (1995) 
model, as the other models yield higher errors and lower explanatory power (6).

TABLE 7
ABSOLUTE PREDICTION ERROR AND PRICE-INTRINSIC VALUE REGRESSIONS FOR FIRM SPECIFIC GROWTH RATE

This table shows the absolute prediction error of the estimates derived from each valuation model. The accuracy is 
computed as: accuracyt = |pricet−intrinsic value estimatet| / pricet; g= growth rate used to compute intrinsic value. Also 
this table shows the estimated coeffi cient (β), the signifi cance of this coeffi cient (* Signifi cant at 10%, ** Signifi cant 
at 5%, *** Signifi cant at 1%), and the adjusted R2 of the following regression: Pit = βVit + eit; where Pit: market price at 
time t; Vit: intrinsic value computed using each model; AIC: Akaike information criterion; N: number of observations. 
Models used to compute intrinsic value are summarized in the Appendix.

Panel A: Growth rate equal to the one expected by analysts.

Model Absolute 
prediction error β R2 AIC N

DDM1 0.79*** 0.45*** 0.54 2.06 635
DDM2 0.89*** 0.35*** 0.52 2.12 635
AEM1 1.25*** 0.13*** 0.41 2.32 635
AEM2 1.34*** 0.13*** 0.40 2.32 635
AEM3 1.00*** 0.23*** 0.56 2.02 635
AEM4 1.00*** 0.21*** 0.55 2.05 635

Panel B: Ohlson (1995) models (independent of growth rate).

Model Absolute 
prediction error β R2 AIC N

OHL1 0.46** 0.52*** 0.55 2.04 635
OHL2 0.54*** 1.05*** 0.62 1.87 635
OHL3 0.51*** 0.43*** 0.49 2.16 635
OHL4 0.42 0.66*** 0.68 1.69 635
OHL5 0.50*** 1.09*** 0.67 1.75 635
OHL6 0.51*** 0.43*** 0.49 2.16 635

The lowest absolute error appears in bold letter.
* With a signifi cance of 10%, the valuation error signifi cantly differs from the lowest valuation error; ** Idem at 5%;*** Idem at 1%.

(6) We have also computed an implicit growth (observed growth between 2 years). Results are similar to those presented 
here.
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Regarding the return analysis, Table 8 shows the mean one-year-ahead market abnor-
mal returns for the V/P strategy (7). Abnormal returns are adjusted by risk (through the 
CAPM model). Results are consistent with previous literature (Frankel and Lee, 1998; 
Lee et al., 1999), in that abnormal returns are negative for portfolio 1 and positive for 
portfolio 4 in most cases. This shows that most models are able, on average, of identi-
fying overvalued and undervalued shares. The highest differential between abnormal 
returns of portfolios 1 and 4 is obtained by models AEM1 and AEM2 (between 19-22%), 
followed by OHL1-3-4-6 with values ranging from 18 to 20%. The rest of the models yield 
differential abnormal returns between portfolios 1 and 4 above 10% in all cases, show-
ing that market prices tend to revert to the intrinsic values computed by the models. 

TABLE 8
ABNORMAL RETURNS (IN %)

This table shows the mean one-year-ahead abnormal returns in percentage (AbRet) of a V/P strategy. Each year we form 4 portfolios 

according to the 640 computed V/P ratios of each model. Low V/P ratios appear in portfolio 1, while high V/P ratios appear in portfolio 

4. Returns are computed based on the difference between next-year observed price and contemporaneous price, adjusted by dividends 

and other operations. Abnormal returns are computed taking into account the CAPM model. Models used to compute intrinsic value are 

summarized in the Appendix. 

Model AbRet AbRet
(g=0%)

AbRet
(g=1%)

AbRet
(g=2%)

AbRet
(g=3%)

AbRet
(g=4%)

P1 P4 P1 P4 P1 P4 P1 P4 P1 P4 P1 P4

DDM1 - - -9.34 3.90 -8.68 4.83 -8.73 5.74 -9.71 5.21 -9.52 4.45
DDM2 - - -8.20 5.42 -8.08 4.26 -8.07 3.52 -8.13 5.81 -8.13 3.46
AEM1 - - -14.11 7.35 -14.49 8.35 -13.97 5.64 -16.02 5.18 -16.70 5.42
AEM2 - - -13.45 5.87 -13.73 6.05 -14.86 4.46 -14.64 4.70 -16.19 5.49
AEM3 - - -9.29 3.78 -9.78 3.89 -9.38 3.09 -9.30 3.13 -9.87 4.73
AEM4 - - -10.53 8.61 -10.73 8.42 -9.04 6.95 -9.09 5.48 -10.90 4.71
OHL1 -13.43 3.70 - - - - - - - - - -
OHL2 -9.31 3.97 - - - - - - - - - -
OHL3 -13.39 6.67 - - - - - - - - - -
OHL4 -12.76 4.36 - - - - - - - - - -
OHL5 -9.96 1.96 - - - - - - - - - -
OHL6 -13.39 6.67 - - - - - - - - - -

To conclude this section, we provide the results from the (free) cash fl ow models for 
the reduced sample in Table 9. It can be observed that CF and FCF models perform 
poorly. Using equal samples (same number of observations for all models), evidence 
shows that CF and FCF perform signifi cantly worse than the rest of the models, being 
the differences quite remarkable. Therefore, the practical implementation of the (free) 
cash fl ow model seems to be problematic. Although it may be argued that the different 
performance of the CF and FCF valuation models may be biased due to the low number 

(7) Results remain unchanged if we compute median returns.
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of intrinsic values computed, the large valuation errors and the low explanatory power 
seem to rule out this hypothesis (8).

TABLE 9
RESULTS FOR THE (FREE) CASH FLOW MODELS

This table shows the median absolute prediction error of the estimates derived from each valuation model, computed as: accura-
cyt = |pricet−intrinsic value estimatet| / pricet; g= growth rate used to compute intrinsic value. It also shows the results from estimating 

the following regression: Pit = βVit + eit; where Pit: market price at time t; Vit: intrinsic value computed using each model; p-v Wald: P-value 

of the Wald test: β = 1; R2: adjusted R2 of the regression; AIC: Akaike information criterion; N: Number of observations. 

Panel A: Absolute prediction errors.

Model - g=0% g=1% g=2% g=3% g=4% N

DDM1 - 0.68*** 0.63*** 0.67*** 0.69*** 0.74*** 266

DDM2 - 0.61*** 0.58*** 0.59*** 0.65*** 0.76*** 266

AEM1 - 0.42*** 0.51*** 0.66*** 0.84*** 1.00*** 266

AEM2 - 0.41*** 0.49*** 0.61*** 0.82*** 1.00*** 266

AEM3 - 0.41 0.46*** 0.55*** 0.71*** 0.99*** 266

AEM4 - 0.38 0.44*** 0.53*** 0.69*** 0.98*** 266

OHL1 0.45*** - - - - - 266

OHL2 0.58*** - - - - - 266

OHL3 0.42*** - - - - - 266

OHL4 0.38 - - - - - 266

OHL5 0.55*** - - - - - 266

OHL6 0.42*** - - - - - 266

FCF - 0.85*** 1.00*** 1.00*** 1.00*** 1.20*** 266

CF - 1.09*** 1.69*** 2.68*** 4.45*** 5.97*** 266

The lowest valuation error appears in bold letter. * With a signifi cance of 10%, the valuation error signifi cantly differs from the lowest 
valuation error.** Idem at 5% ***Idem at 1%.

Panel B: Price-Intrinsic value regressions (N=266)

Model β p-v Wald R2 Model β p-v Wald R2

DDM1 g=0% 1.61*** 0.00 0.56 AEM3 g=3% 0.30*** 0.00 0.51

DDM1 g=1% 1.26*** 0.00 0.54 AEM3 g=4% 0.27*** 0.00 0.54

DDM1 g=2% 0.86*** 0.00 0.49 AEM4 g=0% 0.63*** 0.00 0.69

DDM1 g=3% 0.57*** 0.00 0.45 AEM4 g=1% 0.53*** 0.00 0.65

DDM1 g=4% 0.50*** 0.00 0.49 AEM4 g=2% 0.39*** 0.00 0.57

DDM2 g=0% 1.17*** 0.00 0.55 AEM4 g=3% 0.27*** 0.00 0.50

DDM2 g=1% 0.92*** 0.06 0.52 AEM4 g=4% 0.24*** 0.00 0.52

DDM2 g=2% 0.62*** 0.00 0.45 OHL1 0.72*** 0.00 0.66

DDM2 g=3% 0.42*** 0.00 0.42 OHL2 1.03** 0.47 0.57

DDM2 g=4% 0.38*** 0.00 0.46 OHL3 0.64*** 0.00 0.61

(8) Table 9 is tabulated with 266 common observations for the free cash fl ow model (FCF). If we consider the 452 common 
observations for the cash fl ow model (CF) we obtain the same evidence.

(Continue in next page)
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AEM1 g=0% 0.36*** 0.00 0.51 OHL4 0.79*** 0.00 0.71

AEM1 g=1% 0.29*** 0.00 0.47 OHL5 1.09*** 0.03 0.62

AEM1 g=2% 0.21*** 0.00 0.41 OHL6 0.64*** 0.00 0.61

AEM1 g=3% 0.14*** 0.00 0.34 FCF g=0% 0.23*** 0.00 0.25

AEM1 g=4% 0.12*** 0.00 0.34 FCF g=1% 0.19*** 0.00 0.27

AEM2 g=0% 0.37*** 0.00 0.51 FCF g=2% 0.13*** 0.00 0.29

AEM2 g=1% 0.30*** 0.00 0.47 FCF g=3% 0.09*** 0.00 0.28

AEM2 g=2% 0.21*** 0.00 0.41 FCF g=4% 0.07*** 0.00 0.29

AEM2 g=3% 0.14*** 0.00 0.34 CF g=0% 0.10*** 0.00 0.26

AEM2 g=4% 0.12*** 0.00 0.34 CF g=1% 0.07*** 0.00 0.23

AEM3 g=0% 0.71*** 0.00 0.70 CF g=2% 0.03*** 0.00 0.18

AEM3 g=1% 0.59*** 0.00 0.66 CF g=3% 0.03*** 0.00 0.22

AEM3 g=2% 0.43*** 0.00 0.58 CF g=4% 0.03*** 0.00 0.27

* Signifi cant at 10%, ** Signifi cant at 5%, *** Signifi cant at 1%.

6. SENSITIVITY ANALYSIS

Our intrinsic values depend on a series of decisions about key variables. To assess the 
sensitivity of our results to those decisions, we have repeated our analysis with different 
defi nitions of these key variables and the results remain unchanged.

First, we repeat the analyses, but without the winsorization of extreme values. Results, 
reported in Table 10, show the same evidence found before. The only noticeable differ-
ence is that absolute valuation errors of OHL4 are signifi cantly lower than AEM3 g=0% 
only at 10% (p-value = 5.2%).

Second, it could be argued that, for short time series, the estimations of the persistence 
parameters in the Ohlson (1995) model may be inadequate. Therefore, we replace time 
series-based persistences for the Ohlson (1995) model with cross-sectional-based ones 
(i.e., the same persistence for all fi rms in a given year). The estimation procedure only 
affects OHL1 and OHL4, as the rest of the Ohlson models consider extreme persistences 
(0 or 1). Results (not tabulated) are similar, although a little worse for the cross sectional 
estimations (a worsening of 0.09 in terms of median absolute valuation errors; and 
lower R2 although beta nearest to 1). The evidence shows than the time series estima-
tions achieve better results than the cross sectional ones, confi rming that Ohlson (1995) 
is a fi rm-specifi c valuation model. 

Third, we repeat the analysis by using market risk premiums of 4%, 5%, 6% and 7%. Re-
sults for the 4% and 7% cases are shown in Table 11. We fi nd evidence that the perform-
ance is too sensible to the risk premium chosen in most models, especially for the AEM 
ones, although the tenor of the results are quite similar. Note that short-term abnormal 
earnings models improve considerably their accuracy with high risk premiums as AEM3-
AEM4 with g=0% and risk premium=7%, OHL1 and OHL4 obtain similar errors (there 
are no statistically signifi cant differences in their absolute valuation errors). Nevertheless, 

TABLE 9 (CONT.)
RESULTS FOR THE (FREE) CASH FLOW MODELS
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once again the evidence is favourable to the Ohlson (1995) models, as they perform con-
sistently in all situations, independently of the growth rate and the risk premium chosen.

Fourth, we present in table 12 mean errors instead of median errors. Evidence is even 
more robust in favour of the Ohlson (1995) models, as they estimate prices better than 
the rest of the models (errors between 0.47 and 0.56). The median absolute forecast er-
rors from all models are signifi cantly higher than those from the OHL4 model at a 1% 
level. Only the short term AE models with g=0% draw similar results, although AE mod-
els perform poorly with high growth rates (high valuation errors). Nevertheless, note 
that mean valuation errors may be affected by extreme values, so we rely on conclusions 
obtained in the main analysis based on median valuation errors.

TABLE 10
ABSOLUTE PREDICTION ERRORS OF EACH MODEL (WITHOUT WINSORIZATION)

This table shows the median absolute prediction error of the estimates derived from each valuation model, computed as: ac-
curacyt = |pricet−intrinsic value estimatet| / pricet; g= growth rate used to compute intrinsic value. N: Number of observations. 
Models used to compute intrinsic value are summarized in the Appendix.

Model - g=0% g=1% g=2% g=3% g=4% N
DDM1 - 0.63*** 0.60*** 0.60*** 0.67*** 0.76*** 640
DDM2 - 0.56*** 0.56*** 0.58*** 0.68*** 0.82*** 640
AEM1 - 0.53*** 0.66*** 0.83*** 1.00*** 1.22*** 640
AEM2 - 0.53*** 0.68*** 0.85*** 1.00*** 1.28*** 640
AEM3 - 0.46* 0.52*** 0.69*** 0.96*** 1.00*** 640
AEM4 - 0.44*** 0.52*** 0.66*** 0.91*** 1.00*** 640
OHL1 0.46** - - - - - 640
OHL2 0.54*** - - - - - 640
OHL3 0.51*** - - - - - 640
OHL4  0.42 - - - - - 640
OHL5 0.51*** - - - - - 640
OHL6 0.51*** - - - - - 640

The lowest valuation error appears in bold letter.
* With a signifi cance of 10%, the valuation error signifi cantly differs from the lowest valuation error. ** Idem at 5%.
 *** Idem at 1%.

Fifth, we assess the relative performance of the Ohlson and Juettner-Nauroth (2005) 
model (OJM). This model could be considered a derivation not only from the Ohlson 
(1995) model, but also from the dividend and the abnormal earnings model, as it consid-
ers in the valuation formula both earnings and dividends. We take in consideration two 
derivations of the OJM (9):

OJM1: the two-period Ohlson-Juettner model:

 Et [xt+1] Et [xt+2 + ke · dt+1 – (1 + ke) · xt+1]Vt = ————— + ———————————————
 ke ke · (ke - g)

(9) See Ohlson and Juettner-Nauroth (2005) and Brief (2007) for detailed derivation of the Ohlson-Juettner model.
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OJM2: The PEG model:
 Et [xt+2 – xt+1]Vt = ———————
 k2

e

where Et [xt+j] is the expected earnings per share for period t+j.

TABLE 11
ABSOLUTE PREDICTION ERROR OF EACH MODEL (PREMIUM RISK= 4% AND 7%)

This table shows the median absolute prediction error of the estimates derived from each valuation model, computed 
as: accuracyt = |pricet−intrinsic value estimatet| / pricet; g= growth rate used to compute intrinsic value. Models used to 
compute intrinsic value are summarized in the Appendix. N: Number of observations = 640

Model - g=0% g=2% g=4% - g=0% g=2% g=4%
Premium 4% 4% 4% 4% 7% 7% 7% 7%

DDM1 - 0.58*** 0.60*** 0.85*** - 0.68*** 0.64*** 0.68***

DDM2 - 0.51** 0.64*** 0.99*** - 0.62*** 0.60*** 0.71***

AEM1 - 0.65*** 1.00*** 2.04*** - 0.43*** 0.57*** 0.88***

AEM2 - 0.66*** 1.00*** 2.08*** - 0.44*** 0.56*** 0.86***

AEM3 - 0.49*** 0.89*** 1.33*** - 0.46 0.55*** 0.86***

AEM4 - 0.47*** 0.88*** 1.48*** - 0.42 0.52*** 0.80***

OHL1 0.46* - - - 0.44 - - -
OHL2 0.54*** - - - 0.54*** - - -
OHL3 0.59*** - - - 0.47** - - -
OHL4 0.43 - - - 0.43 - - -
OHL5 0.50 - - - 0.51** - - -
OHL6 0.59*** - - - 0.47** - - -

The lowest valuation error appears in bold letter.
* With a signifi cance of 10%, the valuation error signifi cantly differs from the lowest valuation error. ** Idem at 5%. *** Idem at 1%.

TABLE 12
ABSOLUTE PREDICTION ERROR OF EACH MODEL (MEAN VALUATION ERROR)

This table shows the median absolute prediction error of the estimates derived from each valuation model, computed 
as: accuracyt = |pricet−intrinsic value estimatet| / pricet; g= growth rate used to compute intrinsic value. N: Number of 
observations. Models used to compute intrinsic value are summarized in the Appendix.

Model g=0% g=1%  g=2%  g=3%  g=4% N
DDM1 - 0.63*** 0.59*** 0.59*** 0.67*** 0.76*** 640
DDM2 - 0.57*** 0.57*** 0.59*** 0.75*** 0.89*** 640
AEM1 - 0.67*** 0.85*** 1.19*** 1.72*** 2.09*** 640
AEM2 - 0.67*** 0.85*** 1.19*** 1.72*** 2.09*** 640
AEM3 - 0.52*** 0.65*** 0.90*** 1.32*** 1.60*** 640
AEM4 - 0.53*** 0.67*** 0.97*** 1.42*** 1.71*** 640
OHL1 0.50*** - - - - - 640
OHL2 0.52*** - - - - - 640
OHL3 0.56*** - - - - - 640
OHL4 0.47 - - - - - 640
OHL5 0.49*** - - - - - 640
OHL6 0.56*** - - - - - 640

The lowest valuation error appears in bold letter.
* With a signifi cance of 10%, the valuation error signifi cantly differs from the lowest valuation error. ** Idem at 5%. *** Idem at 1%.
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TABLE 13
RESULTS OF THE OHLSON- JUETTNER MODELS

Panel A. Absolute prediction errors of each model

This table shows the median absolute prediction error of the estimates derived from each valuation model, computed 
as: accuracyt= |pricet−intrinsic value estimatet| / pricet; g= growth rate used to compute intrinsic value. N: Number of 
observations.

Model - g=0% g=1% g=2% g=3% g=4% N

OJ1 1.21 1.40 1.71 2.14 2.84 640

OJ2 1.00 640

Panel B. Price-Intrinsic value regressions

This table shows the results from estimating the following regression: Pit = βVit + eit; where Pit: market price at time t; Vit: 
intrinsic value computed using each model; g= growth rate; p-v Wald: p-value of the test: β = 1; R2: adjusted R2 of the 
regression; AIC: Akaike information criterion; N: number of observations.

Model β p-v Wald R2 AIC N

OJ1 g=0% 0.04*** 0.00 0.19 2.62 640

OJ1 g=1% 0.03*** 0.00 0.18 2.64 640

OJ1 g=2% 0.02*** 0.00 0.15 2.67 640

OJ1 g=3% 0.02*** 0.00 0.15 2.68 640

OJ1 g=4% 0.01*** 0.00 0.15 2.68 640

OJ2 0.04*** 0.00 0.17 2.65 640

* Signifi cant at 10%, ** Signifi cant at 5%, *** Signifi cant at 1%.

Panel C. Abnormal returns (in %)

This table shows the mean one-year-ahead abnormal returns in percentage (AbRet) of a V/P strategy. Each year we form 
4 portfolios according to the V/P ratio of each model. Low V/P ratios appear in portfolio 1, while high V/P ratios appear 
in portfolio 4. Returns are computed based on the difference between next year observed price and contemporaneous 
price, adjusted by dividends and other operations. Abnormal returns are computed taking into account the CAPM 
model. Models used to compute intrinsic value are summarized in Appendix.

Model AbRet AbRet
(g=0%)

AbRet
(g=1%)

AbRet
(g=2%)

AbRet
(g=3%)

AbRet
(g=4%)

P1 P4 P1 P4 P1 P4 P1 P4 P1 P4 P1 P4

OJ1 - - -10.14 5.50 -10.00 4.88 -10.00 4.44 -10.00 5.29 -10.18 5.60

OJ2 -11.04 4.32

Previous evidence regarding these models points out that OJM performs worse than AEM. 
Penman (2005) suggests that OJM increases the complexity of the model and could induce 
more forecast errors, as it requires both expected earnings, dividends and a growth rate. 
Also, unlike the AEM that includes book value in the model as a value relevant variable, the 
missing book value in the OJM may result in a loss of information embedded in the balance 
sheet. Penman (2005) provides some descriptive statistics that show that AEM estimates 
are generally more accurate than OJM estimates. Similarly, Brief (2007) fi nds that the vari-
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ability of the distribution of OJM estimates is greater than that of AEM estimates. Results in 
Table 13 confi rm the fi ndings of previous studies by showing that OJM is not as accurate as 
OHL, AEM and DDM models. OJM results in higher valuation errors and lower explanatory 
power, although it is able to detect undervalued and overvalued shares.

Sixth, we analyse whether our results are consistent across years. We compute the valuation 
errors on a yearly basis and include year dummies in the price-value regressions. Results 
(not tabulated) are very similar, and even better for the Ohlson (1995) model. For example, 
the best model, OHL4, obtains median absolute errors between 0.38 and 0.42 each year, 
with the only exception of two years where the errors are 0.45 and 0.51. The performance 
of the OHL models is generally quite consistent year to year. However, the best AE models 
(AEM3 g=0% and AEM4 g=0%) obtain very different results depending of the specifi c year 
analysed. AEM3 g=0% has errors between 0.35 and 0.72 (in four years the errors are above 
0.54); and AEM4 g=0% has errors between 0.30 and 0.83 (in three years the errors are 
above 0.71). Regarding the best DDM models (DDM2 g=0% and g=1%) results are also are 
inconsistent across years, although not as variable as AEM (between 0.46 and 0.69 with 
g=0%; and 0.47 and 0.65 with g=1%).

Seventh, one may argue that investors usually consider risk-free rates which take into ac-
count a longer horizon, as the 10 year T-bill rate. This often results in a higher discount rate 
that could improve the performance of (free) cash fl ow models. However, results (not tabu-
lated) are quite similar to those presented here.

Finally, we have repeated our study allowing different samples for each model, that is, maxi-
mizing the number of observations for each model. Observations range from 816 for DDM, 
795 for AEM and between 651-944 for the OHL. Results (not tabulated) remain unchanged 
despite the different sample composition in each model.

7. CONCLUSIONS

In this paper we compare the bias, accuracy and explainability of the Ohlson (1995) valua-
tion model versus the traditional dividend, abnormal earnings and free cash fl ow models for 
a sample of Spanish listed fi rms over the period 2000-2008. It is a little surprising that, given 
the many prescriptions in valuation books and their common use in practice, there is little 
empirical evaluation of the comparative accuracy of these alternative valuation models, and 
no evidence at all has been provided so far for the Spanish setting. To our knowledge, prior 
research on the US market has focused on comparing the DDM, AE and FCF models (Fran-
cis et al., 2000; Penman and Sougiannis, 1998; Courteau et al., 2001), ignoring whether 
the Ohlson (1995) valuation model could potentially lead to more accurate intrinsic value 
estimates. This paper attempts to fi ll this gap in the academic literature comparing the ac-
curacy of the value estimates derived from the Ohlson (1995) model with those obtained 
from the traditional valuation models (i.e., dividend discounting model, free cash fl ow model 
and abnormal earnings model). Our objective is to replicate the behaviour of the fi nancial 
practitioners when using a valuation model to estimate the intrinsic value of a fi rm's shares. 
Given that they will not have access to the real future fi gures, we use analysts' forecasts as 
we are interested in comparing the valuation models from a purely pragmatic perspective. 
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In this context, our empirical study tries to ascertain which series of forecasts investors 
seem to use to value equity securities.

Our results document that the lowest valuation errors pertain to the Ohlson (1995) models 
(between 0.42 and 0.54). The most accurate model is the OHL4 model (0.42), which con-
siders the «other information» variable and intermediate persistence for both abnormal 
earnings and the «other information» variable (between 0 and 1). Low valuation errors 
are also attained by the AE model, especially for the zero-growth case (g=0%), confi rming 
that abnormal earnings cannot increase indefi nitely. In terms of explanatory power of stock 
prices, the best models are those based on abnormal earnings with zero-growth, together 
with the Ohlson (1995) models considering «the other information» variable. Finally, we 
have also assessed the relative performance of each model by computing future abnormal 
returns from a strategy based on the V/P ratio (intrinsic value divided by price). Therefore, 
each year we form 4 portfolios according to the V/P ratio of each model. Low V/P ratios ap-
pear in portfolio 1, while high V/P ratios appear in portfolio 4. Our results provide evidence 
that abnormal returns are negative for portfolio 1 and positive for portfolio 4 in most cases, 
which reveals that most models are able, on average, of identifying overvalued and under-
valued shares and that market prices tend to revert to the intrinsic values computed by the 
models. The highest differential between abnormal returns of portfolios 1 and 4 is obtained 
by abnormal earnings models and Ohlson models. Our results are consistent to different 
sensitivity analyses, such as winsorization, market premiums used, alternative ways of es-
timating persistence parameters in the Ohlson (1995) models, year-by-year analysis, and, 
fi nally, the number of observations available in the implementation of each valuation model. 
Under all dimensions considered, the Ohlson (1995) model performs in a consistent way, 
with stable errors independent of the number of decisions taken.

As the Ohlson (1995) model considers book value of equity and earnings as relevant valu-
ation attributes, our paper also contributes to prior accounting research in Spain by pro-
viding evidence on the usefulness of accrual accounting (Gabás and Apellániz, 1994; San-
cho and Giner, 1996; Reverte, 2002; Iñíguez and Poveda, 2008). It also complements prior 
evidence on the usefulness of the Ohlson (1995) model using Spanish samples (Giner and 
Iñíguez, 2006a, 2006b). The main implication of our study is that, even in Spain, a country 
with relatively poorer enforcement mechanisms than in other developed countries, accrual 
accounting provides useful information beyond that provided by dividends and cash fl ows.
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APPENDIX

SUMMARY OF VALUATION MODELS

DIVt+j : dividends at time t+j; ke : cost of equity capital; g: growth rate; bvt is book value of 
equity at time t; xa

t+j are abnormal earnings of year t+j; ω: persistence of abnormal earn-
ings (0 ≤ ω ≤ 1).; ft

a,t+1 is the prediction of next-year abnormal earnings made at time t; 
γ: persistence of the «other information» (0 ≤ γ ≤ 1); FCFt+j : Consensus free cash fl ows' 
analysts forecasts for t+j.; ko: weighted average cost of capital, CFt+j are consensus cash 
fl ow from operations' analysts forecasts.

Dividend discounting model:

 Et [DIVt+1]DDM1: Vt = —————
 ke - g

 Et [DIVt+1] Et [DIVt+2] Et [DIVt+3] Et [DIVt+4] Et [DIVt+4] (1 +g)
DDM2: Vt = ———— + ———— + ———— + ———— + ———————
 (1 + ke) (1 + ke)2 (1 + ke)3 (1 + ke)4 (ke - g)(1 + ke)4

Abnormal earnings model (AEM):
 Et [xa

t+1] Et [xa
t+2] Et [xa

t+3] Et [xa
t+4] Et [xa

t+4] (1 +g)
AEM1 and AEM2: Vt = bvt + ———— + ———— + ———— + ———— + ——————

 (1 + ke) (1 + ke)2 (1 + ke)3 (1 + ke)4 (ke - g)(1 + ke)4

(in AEM1 future abnormal earnings and future book values have been obtained directly 
from consensus analysts forecasts)

(in AEM2 forecasts are estimated from clean surplus book value predictions)

 Et [xa
t+1]AEM3: Vt = bvt + ————

 (ke - g)

 Et [xa
t+1] Et [xa

t+2]AEM4: Vt = bvt + ———— + ———————
 (1 + ke) (ke - g) (1 + ke)

Ohlson (1995) model

a) Models ignoring the ‘other information' variable (vt=0)
 ŵ

OHL1: Vt = bvt + —————— xa
t (1 + ke - ŵ)

OHL2:  Vt = bvt 
 xa

tOHL3: Vt = bvt + ———
 ke

b) Models considering the ‘other information' variable (vt≠0)

 ω̂ γ̂ xa
t (1 + ke) ft

a,t+1

OHL4: Vt = bvt – ———————————+ ———————————
 (1 + ke - ω̂) (1 + ke - γ̂) (1 + ke - ω̂) (1 + ke - γ̂)
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 ft
a,t+1

OHL5: Vt = bvt + ————
 1 + ke

 ft
a,t+1

OHL6: Vt = bvt + ———— ke

 Cash fl ow- based models:
 Et [FCFt+1] Et [FCFt+2] Et [FCFt+3] Et [FCFt+4] Et [FCFt+4] (1 +g)

FCF: Vt = ———— + ———— + ———— + ———— + ——————— – Dt (1 + k0) (1 + k0)2 (1 + k0)3 (1 + k0)4 (k0 - g)(1 + k0)4

 Et [CFt+1] Et [CFt+2] Et [CFt+3] Et [CFt+4] Et [CFt+4] (1 +g)
CF: Vt = ———— + ———— + ———— + ———— + ——————— – Dt
 (1 + k0) (1 + k0)2 (1 + k0)3 (1 + k0)4 (k0 - g)(1 + k0)4 


