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Abstract

Recent studies on equity valuation suggest that security prices should be determined
by book value and discounted future abnormal earnings [Ohlson (1995), Feltham and
Ohlosn (1995)]. This paper examines the empirical validity of these theoretical
models for the English equity market. More specifically, it uses a panel data
methodology to study equity prices for important sectors of the economy. To
anticipate the results, these models appear to be reliable price valuation models, for
English equities.
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1. Introduction

Traditional equity valuation models discount expected future dividends in order to
arrive at a theoretically correct intrinsic value, which will be then compared to the
current market price. However, in their recent studies Ohlson (1995) and Feltham and
Ohlson (1995) suggest that security prices should be determined by book value and
discounted future abnormal earnings. The advantages of this specification are that
special emphasis is given to (a) book value, thus avoiding any economic hypotheses
about future cash flows, and (b) the treatment of investments. Previous empirical
studies find that book value and discounted future abnormal earnings have an
important role to play in the determination of equity prices (see for example, Bernard

(1995), Penman and Sougiannis (1998), Lee and Swaminathan (1998)).

Most of the previous studies, however, document these relationships for major
developed and/or large capitalization American markets specially for the period
before 1998; there is, however, little research regarding European market equity
prices specially for the last seven years that several crises have taken place. In this
paper, we attempt to fill this gap and examine the behavior of Ohlson’s theoretical
model with equity prices from the London Stock Exchange for the period 1996 -
2002. Repeated tests with data from various countries are essential to determining the
applicability of a model to actual data. Thus, it would be particularly important to
examine the degree to which changes in book value and abnormal earnings explain
changes in equity prices, in a developed European market. In addition, the panel data

models employed in the paper overcome common methodological problems (such as



autocorrelation, multicolinearity, heteroscadsticity) and allow the estimation of

unbiased and efficient estimators.

To anticipate the results, the model performs very well for two sample sectors of the
English economy. These results, in conjuction with the theoretical merits and
advantages of the model, make Olhson’s approach a reliable price valuation model,
for British equities. The rest of this paper is organized as follows. Section 2 discusses
the relevant literature, section 3 presents the data and methodology, and section 4

presents the results. Section 5 concludes the paper.

2. The valuation model

Fundamental analysts, in their attempt to identify under-priced securities, have
employed different approaches. Traditional models of security valuation typically
discount future dividends in order to estimate the theoretical or intrinsic value of a
security (see for example Williams (1938), Gordon (1959)). According to this view
the intrinsic value of a security is equal to the present value of dividends expected
from the share. Modigliani and Miller (1961), assuming perfect capital markets,
rational behavior, and perfect certainty, argued for the Investment Opportunities
Approach, according to which the factors that affect the security price are the
expected dividends, the growth rate in expected dividends, and factors that proxy for
the risk of the security. Alternatively, one could use expected earnings and expected
growth rate in earnings instead of dividends. The results of empirical studies (see for
example, Friend and Puckett (1964), Gordon (1959), Fisher (1961), Durand (1955),

Bower and Bower (1969)) Karathanassis and Tzoannos (1977), Karathanassis and



Philippas (1988) indicate that the main explanatory variables of equity prices are
dividends, earnings, retained earnings, size, variability in earnings, and debt to equity

ratio.

However, in their recent studies Ohlson (1990, 1991, 1995) and Feltham and Ohlson
(1995) suggest that security prices should be determined by book value and
discounted future abnormal earnings. Ohlosn made three assumptions while

developing the model. Firstly, the price of a security is equal to:

P=SRd,.] 1)

=1
where, P; is the price of the security at time ¢, d, is the dividend at time 7, R;is 1 plus

the risk free.

Secondly, the change in book value between two periods is equal to the difference
between earnings and dividends (The Clean-Surplus Relation). That is, if x; is the

earnings between period #-7 and ¢, and y; is the book value at time ¢, then:
V., =y,.,+x —d, (@)

If abnormal earnings are defined as:
X =x,—(R, =Dy, @)

Equation (1) then becomes:

B =y +) RE[x.,] (4)
r=1



Thirdly, Ohlson assumes linear information dynamics, that is, abnormal earnings can
be estimated with linear regression analysis. Then, the abnormal earnings for period

t+1 are defined as:
X = OX +V, + &, ®)
where the non-accounting information for period z+1 is defined as:

vt+l = Wt + €2t+l (6)

If these assumptions hold the price of a security is defined as:

Pt = yt + alxta + azvz (7)

where

a,=[0/(R, -®)]>0,and a, =[R, I(R, —@)(R, —)] >0

This specification has two advantages. Firstly, special emphasis is given to book
value, thus avoiding any economic hypotheses about future cash flows. Secondly, the
treatment of investments is such that investments are a balance sheet factor and not a
factor that reduces cash flows (for a detailed discussion see Penman and Sougiannis

(1998)).

Previous empirical studies find that book value and discounted future abnormal
earnings have an important role to play in the determination of equity prices. For
example, Bernard (1995) uses regression analysis to evaluate how well forecasted
dividends and forecasted abnormal earnings explain the variation in security prices,
and finds that dividends explain 29% of variation in equity returns vs. 68% for the
combination of book value and abnormal earnings. Penman and Sougiannis (1998)

examine valuation methods based on dividend, cash flow, and abnormal earnings



estimates, for US equities. They find that abnormal earnings estimates have the
smallest prediction errors than the other variables. The largest prediction errors are
observed for the free cash flow variable. Lee and Swaminathan (1998) examined
whether traditional indices (based on dividends, book to market, earnings) and an
index based on Ohlson’s model can predict US equity returns. They find that although
the traditional indices have low return predictability, the index based on Ohlson’s
model is more successful. Francis, Ohlson, Oswald (2000) compare the reliability of
value estimates from the dividend, earnings, and abnormal earnings models for the US
equity market. They find that the abnormal earnings estimates are more accurate and
explain more of the variability in equity prices that the other variables. Karathanassis
and Spilioti (2003) find that the performance of the Ohlson model is quite similar to

that of the traditional valuation models for the emerging Athens Stock Exchange.

To summarize, empirical results support the theoretical equity valuation model
suggested by Ohlson. However, these studies examined the validity of the model for
the developed and well-organized capital market of the USA. Thus, it will be very
interesting to see whether the results will hold for a developed European equity

market such as the London Stock Exchange specially in this problematic time period.

3. Data and Methodology

The aim of the paper is to evaluate whether changes in book values and abnormal

earnings explain changes in security prices, for the English equity market. The data

used in the study are obtained from the London Stock Exchange S.A. and cover the



period between 1996-2002. More specifically, as a sample we use two very important
sectors of the English economy, that is, the food sector and the pharmaceuticals sector

(see Appendix for more details).

Previous research has typically used either time-series or cross-section methods for
the empirical estimations. However, both methodologies have a number of
drawbacks. For example, time-series analysis is subject to autocorrelation and
multicolinearity  problems, while cross-section methods are subject to
heteroscedasticity problems and often fail to detect the dynamic factors that may

affect the dependent variable.

This paper uses a combination of time-series and cross-section data (panel data
analysis), a procedure that avoids the methodological problems of the previous
methodologies and in addition has a number of advantages. For example, it not only
provides efficient and unbiased estimators, but also provides a larger number of
degrees of freedom available for the estimation. This allows the researcher to
overcome the restrictive assumptions of the linear regression model (for a more
detailed discussion see Baltagi and Raj (1992) and Maddala (1987), among others).

More specifically, the algebraic model can be represented as follows:

K
Y, =a+y, +/1t+ZﬂKXKn +&;, (8)

K=1



where Y}, is the value of the dependent variable for the cross section i at time 7, Xx; is
the value of the K™ explanatory variable for the cross section i at time ¢, x is an
unobserved cross-section effect, 4; is an unobserved time effect and & is the

unobserved overall remainder. Equation (8) can be estimated either under the

N T
assumption that wx and A; are fixed so that Z/‘i =0and Z/L =0, or under the

par) i1
assumption that & and A; are random variables. The first case is the well known
Dummy Variable Model or the Covariance Model, while the second case is the Error
Components Model (see among others Kmenta (1971), Griffiths et al. (1993), Hsiao

(1986)).

The empirical researcher is often faced with the problem of choosing among the two
approaches, because it cannot be known beforehand whether the x; and 4; are random
or fixed. The Error Components Model will lead to unbiased, consistent, and
asymptotically efficient estimators only if the orthogonality assumption holds (i.e. that
the explanatory variables are uncorrelated with the cross-section and time-series
effects). If that is not true, the Error Components Model estimators will be biased and
inconsistent, while the Covariance Model estimators will still be consistent, since they
are not affected by the orthogonality condition (see for details Madalla (1971) and

Mundlack (1978)).

In order to examine whether the explanatory variables are uncorrelated with the cross-
section and time-series effects one can apply the statistical criterion developed by

Hausman (1978). The null hypothesis is that the Error Components Model is correctly



specified, i.e. that x; and /; are uncorrelated with the explanatory variables, Xx;. The

test statistic, m, defined as

m= (ﬁFE - ﬁGLS)(Ml _Mo)il(/éFE - :éGLs) 9)

This statistic has an asymptotic y; distribution. Note that ;s is the generalized-least

square Error Component Model estimator, S is the ordinary least square Dummy
Variable Model estimator, M; is the covariance matrix of frg, and M, is the
covariance matrix of Sg.s. Accepting the null hypothesis, Ho, will suggest the use of
the generalized least square estimator. Rejecting the null hypothesis indicates that we
should accept the alternative, Hs, i.e. that we should employ the Covariance Model

approach.

The approach employed in this study (as will be demonstrated in the next section) is

the Error Components Model. In this case, equation (8) can be written as follows:

K

Y,=a+ Z B Xy + &, (10)
K=1

i=1...,.N

t=1.... T

where

Ey = H; +/1z+wir (11)

The last equation indicates that the total random effect basically consists of three

random effects (for details see Wallace and Hussein (1969)).



The explanatory variables employed in the study are the variables suggested by
Ohlson (1995) and discussed in section 2. More specifically, we used two explanatory
variables: book values (BV) and abnormal earnings (AE). BV is the owners’ equity
over the number of stocks in circulation, and AE is the difference between current
earnings and the opportunity cost of capital. The opportunity cost is defined as the
previous period’s BV times the cost of capital (that is, the risk-free rate). Ohlson
suggests that for the model to be correctly specified we should expect a positive
relationship between AE and prices. We should also, theoretically, expect a positive
relationship between BV and prices. Note that equity prices are calculated as the

arithmetic average of monthly average closing prices.

4. Presentation and Interpretation of Results

As a first stage in the analysis we examine which approach to use in the estimation of
equation (8). To this end we apply the Hausman (1978) criterion discussed above. The
results are presented in Table 1, and seem to suggest that (for two industries) the
cross-section and time-series effects can be considered as random variables. In other
words, x; and A; are uncorrelated with the explanatory variables, Xx;, or the Error
Component Model is correctly specified. For example, as can be seen from Table 1,
the M-statistic is lower than the critical value for two industries. Thus, we proceed

with the estimation using the Error Components Model (equation 10).

[INSERT TABLE 1 HERE]

According to the theoretical relationships predicted by the Ohlson valuation model we

should expect both book value and abnormal earnings to be positively related with
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share prices. Our empirical findings are in accordance with the theoretical predictions.
Thus, our ex-ante relationships are empirically validated since both variables expected
a positive and significant influence on share prices.

The results of estimating equation (10) with the variables discussed in the previous
section are presented in Table 2. We can see that the explanatory power of the model

for the food sector is good enough (R? = 0.18). The explanatory power of the model

is also very high for the pharmaceuticals sector (R? =0.89). For two sectors the
explanatory variables are highly singificant at the 5% level. Furthermore, for two

sectors both the BV and AE coefficients have the expected positive sign.

[INSERT TABLE 2 HERE]

5. Conclusion and Implication for further Research

This paper examines whether changes in security prices are explained by book value
and discounted future abnormal earnings, as suggested by Ohlson (1995) and Feltham
and Ohlosn (1995). Previous studies document these relationships for major
developed and/or large capitalization specially American markets. Here, we examine
the behavior of equity prices in the London Stock Exchange for the problematic

period 1996-2002 that several crises have take place.

The results indicate that the model has high explanatory power for the food as well as

the pharmaceutical sector. Also, all the coefficients are highly singificant for two

sectors.
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Overall, the empirical results suggest that the model performs very well for two
sample sectors of the English economy. These results, in conjuction with the
theoretical merits and advantages of the model, make Olhson’s approach an

interesting price valuation model, for English equities.

Our results should be treated with caution. We should recall that in the past many
researchers using the dividend valuation model reported equally good results
(Karathanassis (1981), Keenan (1980)) .

Specifically, virtually all researchers reported good results for the coefficient of
determination and the sign of the regression coefficients. It should be stressed, though
that the values of the coefficients did not remain constant over time. This is a very
serious disadvantage for the purpose of using these models for making financial
decisions. Stability and precision of economic functions are also required in order to
draw meaningful conclussions of the reliability of an economic relationship and of its

relative superiority over other alternative relationships.
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Table 1
Are u; and 4; uncorrelated with the explanatory variables?

m= ([?FE —,éGLS)(Ml —Mo)il(:‘gm _ﬁGLS)

m-statistic P-Value

DF

Pharmaceuticals

Food

Notes to Table 1:

Null hypothesis: the Error Components Model is correctly specified
m-statistic: Hausman’s (1978) test statistic

DF: degrees of freedom

P-Value at 95% confidence level
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Table 2
Do changes in BV and abnormal earnings explain the changes in security prices?

K
Y,=a+ ZﬂKXKiz + &,
K=1

Food Pharmaceuticals

Constant 1.09 2.59
(1.49) (3.64)*

BV 0.01 0.02
(2.91)* (8.30)*

AE 0.08 0.04
(3.07)* (3.99)*

R? 0.18 0.89

Notes to Table 2:

BV: Book Value

AE: Abnormal Earnings
t-statistics appear in parentheses
* denotes significance at the 5%
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