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Is intrinsic value priced in the cross section of
stock returns?

Panagiotis G. Artikis' and Christos G. Kampouris®*

Abstract: This paper provides insights about the information content and predictive
ability of the intrinsic value of the firm in an asset pricing context. The intrinsic value
of a firm is of great importance for both the management and the investors of the
company. We seek to assess whether the value-to-price (V/P) ratio, estimated with
the residual income model (RIM), can explain the cross section of stocks returns.
The study enhances the literature in the area of asset pricing by developing a new
intrinsic value risk factor, which is a zero-investment portfolio that is neutral to the
size, book-to-market equity ratio and the momentum effect. Furthermore, we
incorporate in the RIM, for the first time, a time-series model that does not rely on
analysts’ forecasts for the estimation of the key parameters of the model. A unique
dataset from Greece, Italy, Spain and Portugal is utilized, from 31/12/2000 to 30/6/
2019, that has a number of idiosyncrasies that are not observable in other devel-
oped markets, contributing by this way to the necessary accumulation of non-US
research. The results show that the new intrinsic value risk factor absorbs the
information content of the HML factor and explains better the cross section of
returns, mainly for small size and high book to market value companies.

Subjects: Corporate Finance; Investment & Securities; Financial Accounting; Financial

Management; Risk Management
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1. Introduction

Ohlson (1991, 1991) and Feltham and Ohlson (1995), in their seminal work, develop the residual
income model (RIM) that is used for the estimation of the intrinsic value of a company that
provides a link between market values and accounting numbers. Almost all accounting valuation
models that value the firm’s intrinsic value based on financial figures such as earnings, book value
of equity, book-to-market ratio, etc., are based on some variant of the RIM (Callen, 2015). However,
the RIM is an application of the Dividend Discount Model (DDM) and the real contribution of Ohlson
comes from his modelling of the linear information dynamics (Dechow et al., 1999; Lo & Lys, 2000).

The present paper tests whether the intrinsic value of a firm, as estimated with the use of
a valuation model, can explain the cross section of stocks returns. The intrinsic value (V) of the
sample stocks is calculated with the use of the RIM and the resulting estimate of the fundamental
value over the market value, i.e. the value-to-price (V/P) ratio, is used to investigate issues related
to market efficiency and the predictability of cross-sectional stock returns. In doing so, we treat
the intrinsic value of a company as an independent risk factor and examine whether intrinsic value
is an asset pricing factor that can explain stock return variability, with the use of a dataset from
Greece, Italy, Portugal and Spain that has a number of idiosyncrasies that are not observable in
other developed markets.

There are a number of empirical studies that examine the ability of the RIM to explain cross-
sectional prices and expected returns in the context of a valuation framework, using data from
highly developed markets such the US and UK. Frankel and Lee (1998), Herzberg (1998), and Lee
et al. (1999) show that the V/P ratio is a better predictor of cross-sectional returns than book-to-
market, firm size, earnings to price (E/P) and dividend to price (D/P). Abarbanell and Bernard (2000)
use the RIM to test whether the US stock market is myopic in the sense of overvaluing short-term
earnings and undervaluing long-term earnings. Ali et al. (2003) find that the V/P effect is partially
concentrated around the future earnings announcements, consistent with the mispricing explana-
tion. Kim et al. (2009) expresse the RIM as a form of the value-to-book (V/B) ratio and find that
their valuation measure predicts future returns more accurately. Hwang and Sohn (2010) by
regressing future abnormal stock returns, in a sample of US stocks, on the value-to-price ratios
of the traditional model and the real option model separately, they find that the real option model
has superior return predictability. Dissanaike and Lim (2010), find the sophisticated valuation
models, such as RIM, provide better investment strategies. Giamouridis and Montagu (2014) find
that the RIM and the option-based model of Hwang and Sohn (2010) provide a strong capability to
predict the cross section short-term equity returns. S.C. Lee et al. (2014) show that the Ohlson
model can forecast future stock price movements much more accurately in any predicted horizon.
Hand et al. (2017) show that the Ohlson (1995) model appears to best explain stock prices. Finally,
Pinochi et al. (2019) find that the RIM proves to be extremely effective in signalling overvalued
stocks and producing substantial long-short returns.

In contrast to all previous work in the area, we examine the predictive ability of the V/P ratio
through the construction of a new risk factor, following the methodology of Fama and French
(1993), which captures the intrinsic value of firms. The new risk factor is developed for the first
time and is one of the main novelties of the present work. The motivation behind the development
of the new risk factor lies within the identification of risk factors that better capture the cross
section of stock returns, which has become one of the most controversial areas in the financial
economics literature. We introduce the new risk factor because, for the first time, we have
developed a risk factor that is based upon the intrinsic value of a company. Up to now all other
risk factors are based on other characteristics of a company besides its intrinsic value. Thus, the
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paper provides evidence towards this direction by introducing a new intrinsic value risk factor for
the first time, resulting from the RIM, which has been ignored in the literature up to now. Most
studies in the literature evaluate the ability of the RIM and its variants to capture future returns
with the use of a contrarian investment strategy. The present work goes one step further and
estimates the new intrinsic value risk factor in such a manner as to obtain a monotonic relation
between risk and expected returns. This new risk factor is used for the first time in the classical
asset pricing models CAPM, Fama-French 3 factor, Carhart 4 factor model), and if it is a priced
factor, it should reduce the mean pricing error (absolute value of the intercept) of the asset pricing
models.

Most of the studies that deal with the predictive power of the RIM and its variants rely on IBES
analysts’ forecasts for the calculation of the intrinsic value. However, the use of analysts’ fore-
casts is only one way of implementing the RIM and it poses certain limitations to the application
of the model. The number of sample stocks depends on the analysts’ coverage and there is always
the issue of biased forecasts from analysts. Elgers and Murray (1992) state that the information
content of earnings that are impounded in stock prices is not fully incorporated in analysts’
forecasts. Furthermore, Cheng (2005) finds that analysts do not consider the effect of conserva-
tive accounting when predicting future earnings and that simple reliance on forecasts made by
equity analysts can lead to biased inferences if the variables under examination are correlated
with the information items that analysts do not fully incorporate. Thus, the second main novelty
of the study is the development of a new way to implement the RIM, which does not rely on
analysts’ forecasts overcoming all the shortcomings of their use. Specifically, a time-series model
is utilized, and for the first time incorporated into the RIM, for the estimation of the main
parameters of the model, such as the future return on equity, in line with the work of Clubb and
Naffi (2007).

By using intrinsic value as an independent factor, the results of the present study can be
converted to a practical tool, that is to say a successful investment strategy. It is an aspect
where, to the best of our knowledge, it is the first to be undertaken in the Continental European,
bank-oriented environment. The completely different politico-economical, legal, and institutional
framework, the arm’s length system of USA and UK vs. the control-based system of Continental
Europe (Drobetz & Pensa, 2007), justify the necessity of further exploration of the above relation-
ship. Thus, the main objective of the present paper will be achieved through the analysis of
a dataset from Greece, Italy, Portugal and Spain, i.e. four countries from Continental Europe that
have a bank oriented economy, contributing in this way the necessary accumulation of non-US and
non-UK research. Moreover, literature on the corporate governance issues suggest that there may
be strong differences in corporate objectives between the “Anglo-American’ and the Continental
European Financial systems-the maximization of shareholders vs. the maximization of all stake-
holders objective”, Bancel and Mittoo (2004). Furthermore, the Greek, Italian, Portuguese and
Spanish legal system is different from that of the Anglo-Saxon countries. For instance, the
American-British legal system is based on common law. The Greek, Italian, Portuguese and
Spanish legal system (like the French and German) is based on code law traditions (Alves &
Ferreira, 2011; Antoniou et al, 2008). The above-described institutional, economic and legal
environment in the Southern European Region contains many idiosyncrasies that are not obser-
vable in other developed markets, thus making the investigation of the relationship between
leverage and stock price performance very interesting.

The results showed that the new risk factor, which was developed for the first time and is based
on the V/P ratio, enhances the predictive ability of the asset pricing models. Furthermore, the
empirical results revealed that the new risk factor affects companies of small size and high book to
market value. Finally, we found that the new risk factor absorbs the information content of the
HML factor, which is based on the book value, which we derive from the financial statements of
a company. Thus, the HML factor can be replaced by a new intrinsic value risk factor in the asset
pricing models.
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The rest of the paper structures as follows. Section 2 contains a description of the data sources
and sample derivation. Section 3 provides information on the methodology. Empirical results of the
research model appear in section 4. Finally, section 5 summarizes the research findings and
concludes the paper.

2. Sample derivation

The sample used in the empirical tests consists of all non-financial companies listed on the Athens
Stock Exchange (ASE), Borsa Italiana S.p.A (Milan Stock Exchange, MSE), NYSE Euronext Lisbon and
Bolsa de Madrid (Madrid Stock Exchange) from 2000/12-2019/6. Stock prices, index market prices,
market capitalization, accounting data of the sample firms and risk-free rates of return are sourced
from Bloomberg Database. The number of sample firms ranges from 510 in 2000 to 628 in 2011,
resulting in 128,592 monthly observations. All non-financial companies listed in the final year of
the research are included in the initial sample. Also, firms de-listed each year are identified and
consequently added to the initial sample. Companies that have changed name under the selected
period are identified and treated as a single unit. Moreover, companies that either merged or are
acquired over the study period are treated as a new unit following the event. By this way,
a selection bias towards historically successful firms is limited to a great extent. Listed companies,
which have been under suspension for more than 50% of year t, are excluded from the final
sample. Moreover, firms with no available financial information for book, market equity or leverage
for at least 12 months in a row are not included in the sample either. Financial data are necessary
for the construction of fundamental variables for the various portfolios of each year of the research
period. Following Fama and French (1992), we also exclude companies with negative BE/ME ratios
at 12/31 of year t-1. Last but not least, stock prices are adjusted for dividends and stock splits.

3. Methodology

The methodology is a based on the following residual income model, which is also called the
Edwards-Bell-Ohlson (EBO) valuation technique (Bernard, 1995; Edwards & Bell, 1961; Feltham &
Ohlson, 1995; Ohlson, 1990, 1991, 1991):

Ve =By + iil ENIL: — (ke -Bes i 1))~ (14 ko) .

The model emphasizes the importance of abnormal earnings, the difference between earnings
(NI.;) and a charge for the use of equity capital that is measured by the product of previous
period1990 book value (B.;-1) times the cost of equity (ke), for the estimation of the intrinsic value
(Vy) of a firm. Specifically, it states that the value of a firm is equal to the sum of its book value (By)
as of today and the present value of expected future residual income.

The first traces of the residual income model can be found in the early work of Preinreich (2019),
Edwards and Bell (1961), and Peasnell (1981, 1982) which was further formulated by Ohlson (1991,
1991) and Feltham and Ohlson (1995). The RIM is identical to the dividend discount model but
expresses the value of the firm in accounting numbers and uses a broad measure of dividends,
which are captured by the Clean Surplus Relation (CSR). The CSR dictates that all parameters that
affect book value are also included in earnings, thus, it requires that the change in book value from
one period to the other is equal to earnings minus dividends.

Expressing net income (NI;) in terms of return on equity (ROE;.;) and book value of the previous
period (Bi-1) transforms equation (1) to:

Vt :Bt+ fEt[(ROEH.i _ke)BH»ifl] ,(1+ke)7i (2)
i=1
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Firms that are expected to generate ROE’s in excess of their required rate of return, will create
wealth for their shareholders and trade at prices above their book value and vice versa. Firms that
neither create nor destroy wealth will have an intrinsic value equal to their book value.

The RIM states the value of a firm as a function of infinite series of abnormal earnings. However,
for practical reasons, the forecasted abnormal earnings must be finite; thus, a terminal value must
be estimated. The terminal value will represent the value of the firm based on its abnormal
earnings earned after the explicit forecasting period. The number of expanding periods (T) should
be large enough to allow firms to reach their competitive equilibrium. In line with Frankel and Lee
(1998), we expand equation (2) for 3 periods where the future return on equity for year t + 2
(FROE.+,) is assumed to be earned in perpetuity:

FROE; — k) (FROE;;1 — ke) (FROE¢,, —ke)
t 5B t—— 55—
(1+ke) (1+ke) (14 ke)ke

Vi = B+ Be.. 3)

To calculate the intrinsic value of the sample firms four parameters first must be estimated: a) the
dividend payout ratio (DPO), b) the future returns on equity (FROE;, FROE..;, FROE.,), c) the
forecasted book values (B, Bi+1, Br+2) and d) the cost of equity (ko). The dividend payout ratio
(DPO), which is the percentage of net income paid out in the form of dividends, is calculated by
dividing the total dividends paid out in the most recent fiscal year by the respective net income
amount.

The estimation of the forecasted returns on equity is accomplished with a company-specific AR1
time-series model, in line with the work of Clubb and Naffi (2007), for 12 years up to year t-1:

FROE; = dot-1+ al‘t,lln[l + ROEt,ﬂ (4)

Dechow et al. (1999) and Fairfield et al. (1996) show that the one-year time lag in the above
regression adequately captures the time series of annual ROEs and that further decomposition of
income statements add little predictive power.! The estimated dot-1 and aj ¢4 coefficients from the
above regression are then used to forecast FROEs for the next 3 years, which are used in conjunc-
tion with the dividend payout ratio to estimate the forecasted book values (By, Bi+1, Bi+2). It should
be noted that the accuracy of the predictions from the AR1 time-series models depends upon their

stability:

Bt = Bt_1[1 + FROE; - (1 — k)] (5)
Bti1 =Bt [1+ FROEt 1 - (1 —K)] (6)
Ber2 = Bey1 - [1 + FROE:, - (1 — k)] (7)

According to Lo and Lys (2000) when estimating the fundamental values it is important to obtain
firm-specific parameters and discount rates. Thus, a firm-specific cost of equity (k) is adopted, in
line with Lee et al. (1999), Abarbanell and Bernard (2000), and Dissanaike and Lim (2010), that
reflects the risk premium demanded by market participants to invest in the specific company. The
excess return (Rs-R¢) of each sample stock is regressed against the historical market risk premium
(Rm-R¢) over a five-year rolling window of monthly returns in order to obtain the beta coefficient of
the firm:
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(Rs—R¢);=0;+b;(Rm—Re) +ei (8)

The cost of equity is then estimated with the use of the following equation:

ke=R¢+bi(Ru—R¢); (9)

Having estimated the intrinsic value of each sample firm the Value-to-Price ratio (V/P) is calculated by
dividing the value estimation by the market price of the stock at the end of June of each year of the
research. The methodology involves for each sample firm the calculation of a) value estimates once
a year at 30/6 and b) monthly returns for the following twelve-month period. We choose to use a six-
month time lag between the end of the fiscal year and the value estimation date in order to ensure
that all fundamental data of the sample firms are well known at the time of the value estimation by
market participants. Furthermore, the use of end-of-June stock prices minimises the January effect.

Next, all stocks at the end of June of each year t from 2000 to 2018 are ranked on their size,
book-to-market equity ratio on 31/12 of the previous year (BE;.;/ME;.,), average monthly return of
the previous year and V/P ratio independently and allocated into a) two size portfolios (small and
large capitalization firms), b) three BE/ME groups (30% stocks low BE/ME portfolio, 40% medium
BE/ME portfolio and 30% high BE/ME portfolio), c) three momentum portfolios (“winner“ top 30%
stocks with the highest last year average return, ‘loser’ portfolio bottom 30% stocks and the
”medium” portfolio 40% stocks) and d) three intrinsic value portfolios (30% of stocks low V/P
portfolio, 40% medium V/P portfolio and 30% high V/P portfolio).

The above portfolios are used for the construction of the following risk factors: a) SMB (Small
Minus Big), a portfolio long on small-sized stocks and short on big-sized stocks and neutral on the
book value, momentum, and intrinsic value effect, b) HML (High Minus Low), a portfolio that is long
on high BE/ME stocks and short on low BE/ME stocks and is neutral on the size, momentum, and
intrinsic value effect, ¢) WML (Winners Minus Looser), a portfolio that is long on winner stocks and
short on loser stocks and is neutral on the size, book value and intrinsic value effect and d) HVYMLV
(High Value Minus Low Value), a portfolio long on high V/P ratio stocks and short on low V/P ratio
stock, which is neutral on the size, book value and momentum effect.

The intrinsic value risk factor (HVMLYV) is constructed in such a manner as to obtain a monotonic
relation between risk and expected returns. If HYMLV is a priced factor, it should reduce the mean
pricing error (absolute value of the intercept) of the other pricing models examined. The models
that are examined are predictive regressions in the form:

(Ri—Rf)y = a + b (Ru—R¢)+7X¢--VHVMLVy+e (10)

where (Ri-R¢); is the excess returns of stock portfolios in month t, (Rw-Rf); is the market risk
premium in month t, using as a market proxy the EURO STOXX 50 index and as the risk-free rate
of return the 12-month Treasury-Bill of each country (Greece, Italy, Spain, Portugal), HYMLV is the
return of the intrinsic value risk factor for month t, X; is a vector of the return of control variables,
which consists of the common risk factors that have proven to explain stock returns (SMB, HML and
WML) and y' is the vector of coefficient estimates on the control variables. All regression models
are estimated with and without the HVMLV risk factor, in order to observe the change in the
explanatory power of the independent variables (i.e. statistical significance and numerical value of
the parameters) and the explanatory power of the asset pricing models. The main dependent
variable is the excess return of the three (low, medium, high) intrinsic value portfolios.
Furthermore, and in order to ensure the robustness of the results, three additional sets of
dependent variables are examined a) six portfolios formed at the intersection of the two size
and the three V/P deciles and b) nine portfolios formed at the intersection of the three V/P and the
three BE/ME deciles, c) 54 portfolios formed at the intersection of all the factors.
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4. Empirical results

4.1. Descriptive statistics

The findings from the descriptive statistics of the research variables (Table 1) are in line with those
of Banz (1981), Jegadeesh and Titman (1993), Fama and French (1992, 1993, 1995, 1996, 1998),
Rouwenhorst (1998), and Liew and Vassalou (2014) and support the presence of a value, size and
momentum effect.

The MRP (market risk premium) has a positive return, as expected. The SMB mimicking portfolio,
that proxies for the size effect, has a statistically significant positive average and median returns
displaying than small-sized firms have higher returns than big-sized firms. The HML mimicking
portfolio, that is long on high book-to-market stocks and short on low book-to-market stocks, has
a positive average and median value that is statistically significant at the 5% level of significance.
The average and median returns of the WML portfolio show that stocks with high past perfor-
mance (winners) continue to have above average returns. Finally, the HVMLV portfolio exhibited
a positive and statistically significant return indicating that firms with high intrinsic value as
compared to their market price outperform firms with low intrinsic value. Furthermore, the average
return of the HVMLYV factor was the largest among the other risk factors, indicating the profitability
of an investment strategy based on the intrinsic value of the firm.

4.2. Regression analysis

The dependent variable in the first step of the analysis is the excess return of the low, medium and
high V/P portfolios denoted 1, 2 and 3, respectively, in the first column of Table 2. In the first
specification of the model the independent factors are the CAPM market risk premium and the
HVMLYV risk factor (Table 2, Panel A), the second specification adds to the analysis the Fama &
French SMB and HML risk factors as independent factors (Table 2, Panel B), and in the final
specification, the Carhart WML factor is added in the model (Table 2, Panel C).

The factor loadings for the market risk premium turn out as expected, i.e. they are positive,
statistically significant and range from 0.47 to 0.54 for all V/P ratio portfolios and model specifica-
tions. The low variability of the market risk premium coefficient among the V/P ratio portfolios, for
all three specifications of the model, indicates that it cannot capture alone the different risk
profiles of the respective portfolios. Thus, it would seem appropriate to add additional explanatory
variables to the asset pricing model.

The coefficients of the SMB factor are positive for all cases, ranging from 0.11 to 0.85, revealing
a positive relationship between the returns of the V/P ratio portfolios and the size risk factor.
Furthermore, it should be noted that the coefficient of the SMB factor takes its largest value at the
low V/P ratio portfolios in both models; thus, the size premium is larger for portfolios of firms with

Table 1. Descriptive Statistics—Variables of the research models

MRP SMB HML WML HVPLVP
Mean 0.6283%*** 0.2113%** 0.7232%** 0.8033%*** 0.9845%***
Median 0.8140% 0.2840% 0.5500% 1.2550% 1.0108%
Maximum 12.6700% 4.7400% 6.9400% 1.3800% 3.6660%
Minimum -21.05% -6.8300% —4.5999% —-2.5960% —6.9689%
Skewness -0.9176 -0.4988 0.2916 -1.4650 -0.9383
Kurtosis 5.1782 3.3112 4.1354 9.4957 9.4150
Jarque-Bera 3.1800 4.9761 6.7198 2.2851 3.8976
Probability 0.0000 0.0896 0.0332 0.0000 0.0000

*, **, *** denote significance at the 10%, 5% and 1% level of significance, respectively.
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Table 2. Regressions of V/P Portfolios against Risk Factors

Adj. R
ex. in.
P/F a; b; Si h; Wi Vi HVMLV = HVMLV

Panel A: (Ri-Rf); = a; + b; (Ru-Rf); + v; HVYMLV, + §;

(1) -0.5389 0.521 0.232 0.3356 0.3547
(=1.9498) | (3.1225) (1.6573)

(2) -0.6456 ‘ 0.477 0.378 0.2587 0.2767
(-1.2523) | (2.6157) (4.3428)

3) -0.4567 0.483 0.567 0.2679 0.3251
(-1.6587) ‘ (3.2156) (3.5683)

Panel B: (R;-Rf); = a; + bj(Ru-R¢)¢+ s;SMB; + h;HML; + v;HVMLV, + g;

(1) -0.2548 0.4831 0.8534 0.265 0.027 0.3148 0.3568
(-1.3186) | (9.5456) (4.6937) (1.2651) (3.8765)

(2) -0.2254 0.4749 0.1253 0.185 0.064 0.3275 0.3687
(-0.5753) ‘ (5.2320) | (5.3283) (1.1761) (2.4845)

3) -0.3864 0.4428 0.1152 0.599 0.853 0.3445 0.4065
(-0.8798) | (9.9802) (4.1705) (1.344) (3.6568)

Panel C: (Ri-Rf); = a; + bj(Rm-R¢)¢+ s;SMB; + h;HML; + w;WML; + v;HVMLV; + g;

(1) -0.4534 0.5359 0.6518 0.367 -0.3269 0.3978 0.3254 0.3645
(-4.2575) | (2.8987) (3.2165) (0.2657) (-1.30) (4.5608)

(2) -0.2354 ‘ 0.5047 0.2150 0.274 0.0161 0.6876 0.3366 0.3756
(-3.5734) | (3.3978) (4.4734) (0.9754) (0.03) (3.5644)

3) -0.4575 0.4725 0.2518 0.506 0.1641 0.9266 0.3565 0.4045
(-5.1743) | (2.0781) (6.6767) (0.2567) (5.73) (5.3761)

Notes: bold numbers denote statistical significance at the 1% level. The column labeled “R? in.HVMLV” gives the
adjusted R? for a model with the HVMLV risk factor and the column labeled “R* ex.HVMLV” gives the adjusted R? for
a model without the HVMLYV risk factor.

low intrinsic value as compared to their market value. Turning to the HML factor, the results show
a positive relationship between the returns of the V/P ratio portfolios and the HML mimicking
portfolio. When the new HVMLV factor is taken into account, then the HML factor loses its
statistical significance. This shows that the new agent essentially absorbs all of the HML factor
information.

The HML portfolio captures the value effect, which is measured based on the book value of
equity. Thus, the HML factor is based upon accounting data derived from the financial statements
of the company. On the other hand, the HVMLV factor also captures the value effect; however, it is
based upon the intrinsic value of a company, which is derived from the RIM that takes into account
the future prospects of the company along with its risk profile. The striking difference between the
HML and the HVMLV factor is that the former is based on accounting data, that reflect the current
financial position of a companion, whereas the latter captures the future prospects and the risk
profile of the company. The loss of the statistical significance of the HML factor when the newly
developed HVMLV risk factor is included in the empirical models reveals the superiority of forward-
looking projections in valuing companies.

The step-wise regression methodology provides insights on the incremental power contained in
each independent factor. The addition of the momentum factor (WML) does not have as a result
a clear pattern in the factor loading, since it ranges from a negative value of —0.32 to a positive
value of 0.16 and its statistical significance is not stable. Finally, the coefficients of the HVMLV
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factor are positive for all cases, ranging from 0.02 to 0.93, taking the highest value at the high V/P
ratio portfolios.

The coefficient of the intrinsic value risk factor is positive in model specifications and increases
monotonically as we move from the low to the highest V/P portfolios. Thus, when the return of the
HVMLYV factor rises by 1% we expect that the excess returns of all portfolios will have a percentage
increase as their factor loading. Furthermore, in order to examine in depth the importance of the
HVMLYV risk factor in forecasting the cross section of stock returns, the adjusted R? is reported for
all regression models with and without the HVMLYV risk factor. It can be seen that the addition of
the intrinsic value risk factor enhances the explanatory power of the asset pricing models for all V/
P portfolios and model specifications (increased adjusted R?).

Finally, the constant terms in most of the models are statistically significant. The implication of
this finding is that the dependent variable, the performance of portfolios, will exhibit abnormal
returns, which cannot be explained by the five-factor model. Thus, the inclusion of the intrinsic
value risk factor, though it enhances the predictability of the model, it does not appear to fully
explain the variability of stock returns. It should be noted that we report the values of the
regression coefficients along with the constant only when the HVMLV factor is included in the
model. This is done due to space considerations, and the full set of results is available upon
request.

In the next step of the analysis, we control for the size effect by performing the regressions with
two additional sets of dependent variables. Specifically, in the first case, the dependent variables
are the excess returns of the six portfolios formed at the intersection of the two size and three V/P
deciles (Small Cap-Low V/P, Small Cap-Medium V/P, Small Cap-High V/P, Large Cap-Low V/P, Large
Cap-Medium V/P, and Large Cap-HighV/P) and the results are reported in Tables 3-5.

When we control for size, the alpha coefficients turn out to be statistically significant along with
the market risk premium which is once again positive. We observe that the loading of the new risk
factor increases as we move from portfolios consisting of companies with a low V/P ratio to
portfolios of companies with a high V/P ratio. This essentially means that the HVMLV factor plays

Table 3. Regressions of V/P portfolios against MRP and HVMLV after controlling for size

Adj. R?
P/F a; b; V; Ex. HVMLV | in. HYMLV

(Ri-Re)e = @; + b; (Ru-Re)e + vi HUMLV, + &

Panel A: Large

High V/P -0.1765(-3.3643) 0.5624 0.4019 0.2492 0.2727
(9.6725) (4.0497)

Medium V/P -0.7965(-3.1567) 0.5664 0.3652 0.2567 0.2654
(8.9674) (2.4457)

Low V/P -0.2667(-2.6412) 0.5796 0.3409 0.2896 0.3098
(9.6266) (3.1621)

Panel B: Small

High V/P -0.7165(-3.2771) 0.4159 0.5417 0.2594 0.2725
(5.3571) (2.0703)

Medium V/P -0.1572(-2.4704) 0.4142 0.4196 0.2343 0.2587
(4.5703) (2.9856)

Low V/P -0.7475(-3.1644) 0.4171 0.3986 0.2052 0.2424
(3.9807) (3.4604)

Notes: bold numbers denote statistical significance at the 1% level. The column labeled “R* in.HVMLV” gives the
adjusted R? for a model with the HVMLV risk factor and the column labeled “R* ex.HVMLV” gives the adjusted R? for
a model without the HVMLYV risk factor.
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a greater role in undervalued companies than in overpriced companies. Furthermore, the loading
of the HVMLYV risk factor takes its higher values at the small cap portfolios revealing the particular
importance of the intrinsic value factor in small size companies.

Table 4 presents the results of the regression of the portfolios of size and intrinsic value against
the factors of the Fama & French model with the intrinsic value factor. Once again, we find
a positive correlation between the returns of the size and value portfolios with the market risk
premium, which is statistically significant in all cases, and a positive correlation between the
returns of the size and value portfolios with the size factor (SMB) and the book value factor
(HML), which is statistically insignificant in many cases.

From the regressions that include the new intrinsic value factor (HVMLYV), the results are largely
similar to the results of the first step of the analysis, in terms of the coefficients of the market risk
premium and the Fama & French risk factors. What is worth mentioning, however, is the fact that
the HML factor loses any statistical significance when the new HVMLV factor is entered into the
regression equation. Also, we observe is the increased explanatory capacity of the model, when we
include the new factor of internal value HVMLV. Finally, it should be noted is that there is a positive
correlation between the returns of the dependent variables and the intrinsic value factor. The
factor loadings take their highest values in small value portfolios, indicating the greater impor-
tance of a firm’s intrinsic value to these companies.

Table 5 below presents the results of the regression of portfolios of size and intrinsic value
against Carhart model factors with the intrinsic value factor. The first group of regressions
substantially confirms the results of the previous analysis, which shows a positive correlation
between the returns of portfolios of size and value with the market risk premium, which is
statistically significant in all cases, and a positive correlation between the returns of the size and
value portfolios with the size factor (SMB) and with the book value factor (HML), which is statis-
tically insignificant in most cases.

Table 4. Regressions of V/P portfolios against Fama-French factors and HVMLYV after control-

ling for size
Adj. R
ex. in.
P/F a; b; Si h; Vi HVMLV HVMLV
(Ri'Rf)t =a;+b; (RM'Rf)t + s; SMB; + h; HML; + v; HVMLV, + g;
Panel A: Large
High V/P -0.0224 0.5605 0.4083 0.3366 0.4987 0.3538 0.3774
(-0.9609) (8.5138) (1.9273) (1.0092) (3.3447)
Medium V/ -0.1044 0.5437 0.4285 0.1187 0.4277 0.3583 0.3706
P (-1.5321) (7.3136) (1.9143) (0.3848) (2.4578)
Low V/P -0.7039 0.5311 0.4449 0.1609 0.3749 0.3654 0.3634
(=1.4779) (8.1049) (2.1535) (0.5074) (2.4778)
Panel B: Small
High V/P -0.1318 0.4035 0.1614 0.2543 0.5577 0.3584 0.3938
(-1.2186) (4.0219) (0.7814) (0.8954) (1.7229)
Medium V/ -0.0213 0.3908 0.2449 0.5304 0.4946 0.3496 0.3766
P (-0.7735) (3.2808) (1.1437) (1.3586) (2.3216)
Low V/P -0.1027 0.3974 0.2345 0.6499 0.4813 0.3254 0.4468
(-0.4233) (2.6221) (1.0134) (1.2542) (2.4196)

Notes: bold numbers denote statistical significance at the 1% level. The column labeled “R? in.HVMLV” gives the
adjusted R? for a model with the HVMLV risk factor and the column labeled “R? ex.HVMLV” gives the adjusted R? for
a model without the HVMLYV risk factor.
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Table 5. Regressions of V/P portfolios against Carhart factors and HVMLV after controlling fo

size

R -bar

ex. in.
P/F a; b S h; Wi Vi HVMLV | HVMLV

(Ri-R¢): = a; + b; (Ry-R¢)t + s; SMB; + h; HML; + w; WML, + v; HVYMLV, + ¢;

Panel A: Large

High V/P 0.0728 0.4789 0.2641 0.5727 -0.3599 0.2099 0.3926 0.4117
(0.5317) | (6.4187) | (1.9496) | (1.1748) | (-3.3468) | (3.7422)

Medium -0.0743 ‘ 0.48135 0.2843 0.4995 -0.2831 0.1586 0.3941 0.4997
v/p (-0.2532) | (5.5343) | (1.9485) | (1.6257) | (-3.2768) @ (2.6207)

Low V/P -0.0176 0.4711 0.3515 0.4362 -0.3559 0.1271 0.3019 0.4065
(-0.4733) | (6.4889) | (2.4451) | (0.8138) | (-3.3669)  (2.318)

Panel B: Small

High V/P -0.0726 0.3191 0.1326 0.4346 -0.4801 0.1627 0.3941 0.4017
(-0.9321) = (2.3433) | (2.6047) | (1.4375) | (-4.3039) @ (1.8326)

Medium 0.0679 ‘ 0.3541 0.1176 0.7522 -0.3543 0.1403 0.3775 0.4926
Vv/P (0.4431) | (2.7817) | (2.2232) | (0.7647) | (—-4.0289) | (2.5081)

Low V/P 0.0176 0.3157 0.1212 1.1323 -0.2572 0.1374 0.3551 0.4778
(0.2331) | (3.1195) | (2.8319) | (0.7387) | (-3.8987) | (3.081)

Notes: bold numbers denote statistical significance at the 1% level. The column labeled “R? in.HVMLV” gives the
adjusted R? for a model with the HVMLV risk factor and the column labeled “R* ex.HVMLV” gives the adjusted R? for
a model without the HVMLYV risk factor.

The results also show that the momentum factor (WML) has a negative relationship with the
performance of the dependent variables, which is statistically significant in all cases. The relation-
ship between the momentum factor and the returns of dependent portfolios is higher in absolute
terms for portfolios consisting of large companies, which essentially means that the momentum
factor is more important for large companies in terms of size. Turning now to the results of
regressions with the new risk factor, we observe that there is a statistically significant relationship,
mainly in small-cap portfolios, revealing the special importance of the intrinsic value factor in
small businesses.

The third step in the analysis involves as dependent variables the excess returns of the nine
portfolios formed at the intersection of the three V/P and three BE/ME deciles (High BE/ME-Low V/P,
High BE/ME-Medium V/P, High BE/ME-High V/P, Medium BE/ME-Low V/P, Medium BE/ME-Medium V/
P, Medium BE/ME-High V/P, Low BE/ME-Low V/P, Low BE/ME-Medium V/P, and Low BE/ME-High V/P)
and the results are reported in Tables 6-8.

Controlling for the Book Value effect further corroborates our previous results. As it can be seen
in Table 6 all regressions have an alpha coefficient which is non-statistically significant. The beta
coefficient is positive and statistically significant in all cases and remains relatively constant,
regardless of the type of portfolio we are referring to. Furthermore, for the loading of the new
risk factor is statistically significant in all portfolios but takes the highest values in portfolios that
have a high B/P ratio, which means that the new risk factor has a greater impact on companies
that are fairly valued.

Table 7 below presents the results of the portfolio regressions constructed on the basis of book
value and intrinsic value and the Fama-French factors with the new intrinsic risk factor. Market risk
premium has a positive and strong statistically significant correlation with all portfolios. The size
factor (SMB) shows a positive correlation with all portfolios, without much variation in terms of the
size of the loading. The book value factor is non-statistically significant in most cases.
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Table 6. Regressions of V/P portfolios against MRP and HVMLYV after controlling for BE/ME

ratio
R -bar
ex. in.
P/F a; b; Vi HVMLV HVMLV

(Ri-R)e = a; + b; (RmM-Re)e + vi HVMLV, + ¢

Panel A: High BE/ME

High V/P 0.010 0.4674 0.4290 0.2166 0.2524
(-0.5675) (4.5536) (4.6634)

Low V/P -0.0010 0.4510 0.3955 0.2045 0.2582
(-1.1846) (3.0952) (2.6626)

Medium V/P -0.0012 0.4640 0.3793 0.2353 0.2742
(-1.2646) (3.8541) (2.9195)

Panel B: Medium BE/ME

High V/P -0.0026 0.3990 0.3850 0.2645 0.3151
(-1.6828) (4.8332) (2.1033)

Low V/P —-0.0003 0.3935 0.3726 0.2905 0.3693
(-0.8484) (3.4099) (2.0263)

Medium V/P -0.0011 0.3959 0.3388 0.2959 0.3535
(=1.0773) (3.3281) (2.3925)

Panel C: Low BE/ME

High V/P 0.0019 0.4636 0.2959 0.2774 0.3453
(-0.2616) (5.9236) (2.9337)

Low V/P -0.0006 0.4763 0.2806 0.2197 0.3485
(-1.2456) (6.7298) (2.4104)

Medium V/P —0.0003 0.4566 0.2654 0.2044 0.3432
(-1.1644) (6.4220) (2.8725)

Notes: bold numbers denote statistical significance at the 1% level. The column labeled “R? in.HVMLV” gives the
adjusted R? for a model with the HVMLYV risk factor and the column labeled “R? ex.HVMLV” gives the adjusted R? for
a model without the HVMLYV risk factor.

The results are similar with the regressions where we have taken into account the new intrinsic
value risk factor, in terms of sign, magnitude and statistical significance of the factor loadings.
Furthermore, the explanatory power of the model, in all cases, increases when the new intrinsic
value factor is included in the analysis.

Table 8 below presents the results of the regressions that have as dependent variable the
returns of the portfolios constructed based on the book value and intrinsic value of the sample
companies and as independent variables the returns of the four traditional risk factors (market
risk premium, size, book value and momentum), as well as the returns of the new risk factor. It
appears that there is once again a positive and strong relationship between the returns of the
dependent variables and the market risk premium. The size and the book value risk factor are
positively correlated with the returns of the portfolios and this relationship is statistically
insignificant in most cases, with the inclusion of the new intrinsic risk factor. This means that
the new risk factor absorbs a significant part of the information of the two previous factors.
Finally, the existence of the new risk factor does not affect the importance of the momentum
risk factor.
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Table 7. Regressions of V/P portfolios against Fama-French factors and HVMLYV after control-

ling for BE/ME ratio

R -bar
ex. in.
P/F o b; Si h; Vi HVMLV = HVMLV

(Ri-Rg)t = a; + b; (Rm-R¢)t + s; SMB; + h; HML, + v; HVMLV, + ¢;

Panel A: High BE/ME

High V/P —0.0001 0.4710 0.3789 0.5099 0.4867 0.3626 0.4243
(-0.8000) (5.1512) (1.6156) (2.0401) (2.8000)

Low V/P —-0.0021 0.4583 0.3555 0.1308 0.4153 0.3452 0.4465
(-1.3558) (3.8149) (1.4062) (1.1835) (2.3558)

Medium V/ -0.0025 0.4684 0.4227 0.0475 0.3975 0.3723 0.4698

P (-1.5283) (4.5012) (1.7262) (0.4310) (3.5283)

Panel B: Medium BE/ME

High V/P -0.0042 0.3971 0.5219 0.1801 0.4256 0.3097 0.4157
(-2.1651) (2.5277) (2.0812) (1.6576) (2.1651)

Low V/P —-0.0024 0.3752 0.7016 0.2638 0.4145 0.3743 0.3891
(-1.3187) (4.1088) (2.5642) (2.2329) (3.3187)

Medium V/ —-0.0029 0.3800 0.6347 0.1975 0.3964 0.3697 0.3762

P (-1.4611) (4.0614) (2.2872) (1.6454) (2.4611)

Panel C: Low BE/ME

High V/P 0.0012 0.4689 0.2848 0.3042 0.3865 0.3215 0.4448
(-0.3982) (6.5408) (1.3419) (2.3016) (3.3982)

Low V/P -0.0014 0.4859 0.2781 0.0040 0.3665 0.3448 0.4424
(-1.3765) (7.2461) (1.3301) (0.0183) (3.3765)

Medium V/ -0.0016 0.4562 0.4333 0.1199 0.3465 0.3407 0.4430

P (-1.5146) (6.9261) (2.1299) (1.4091) (2.5146)

Notes: bold numbers denote statistical significance at the 1% level. The column labeled “R? in.HVMLV” gives the
adjusted R? for a model with the HVMLYV risk factor and the column labeled “R? ex.HVMLV” gives the adjusted R? for
a model without the HVMLYV risk factor.

HVMLYV risk factor.

An alternative method for interpreting the intercepts of the regression models is by employing
the Gibbons et al. (1989) GRS statistic to test the hypothesis HO: ai = 0 V i, or simply to test the
intercepts jointly. The GRS test is performed by running all 36 regression models and computing
the intercepts or alphas and then testing whether the alphas are jointly zero. As the estimates of
intercepts increase in absolute value, so will the value of the GRS statistic. The equation for the GRS
test is presented below 2.

GR statistic — (1) ((T — '1‘) (1+p0 %) (a5 a) (11)

(N)
where:

T = number of observations

N = number of dependent variables
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k = number of explanatory variables in the regression

d = N x 1 vector of estimated intercepts

§ = unbiased estimates of the residual covariance matrix

pk = k x 1 vector of the factor portfolios’ means

Q = unbiased estimates of the factor portfolios’ covariance matrix

A larger value of the GRS statistic indicates that intercepts are jointly different from zero and, by
extension, the factors of the model cannot adequately explain the variation of returns for
a portfolio. A small p-value indicates that we can reject the null that Hy: ai = 0 for all i’s.

The GRS statistics are shown in Table 9. From the comparison of the 36 empirical models, it
is evident that when the intrinsic value risk factor (HVMLV) is added as an explanatory
variable, then the predictive power of the model increases, as it is indicated by a lower GRS

statistic.

Table 9. GRS statistics of the empirical models

Model GRS F-Statistic

ex. HYMLV ‘ in. HYMLV
Part A: Dependent Variables 3 V/P Portfolios
CAPM 4.72%%% 3.97%
Fama & French 3 Factor Model 3.38** 3.30%**
Carhart 4 Factor Model 2.95%** 2.65*

Part B: Dependent Variables 3 Large Cap V/P Portfolios

CAPM 5.11*+* 4,38**
Fama & French 3 Factor Model 3.69** 3.08**
Carhart 4 Factor Model 2,94+ 2.78%*

Part C: Dependent Variables 3 Small Cap V/P Portfolios

CAPM 4,93** 4,727
Fama & French 3 Factor Model 3.95%+* 3.59%*
Carhart 4 Factor Model 3.37%* 2.85**

Part D: Dependent Variables 3 High BE/ME—V/P Portfolios

CAPM 2.75%** 2.30**
Fama & French 3 Factor Model 2.93%* 2.38%*
Carhart 4 Factor Model 3.01* 2.69***

Part E: Dependent Variables 3 Medium BE/ME—V/P Portfolios

CAPM 2.85%* 2.55%*
Fama & French 3 Factor Model 2.15** 2.05%**
Carhart 4 Factor Model 1.93%* 1.88***

Part F: Dependent Variables 3 Medium BE/ME—V/P Portfolios

CAPM 2.86** 2.73%*
Fama & French 3 Factor Model 2.65* 2.43%
Carhart 4 Factor Model 2.53%* 2.31%
Notes: The null hypothesis is that model intercepts are jointly equal to zero for all 3 V/P portfolios. *, ** and *** denote

statistical significance at the 10%, 5% and 1% level, respectively.
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5. Conclusions, policy implications and suggestions for further research

In the present study, the RIM was used in a sample of Greek, Italian, Spanish and Portuguese firms to
provide evidence of whether the resulting V/P ratio can explain the cross section of stocks returns. In
doing so, an intrinsic value risk factor was constructed, and it was examined if it is a priced risk factor
in an asset pricing context. The results of the study contribute to the literature of both the residual
income model and asset pricing models in several ways. The utilization of a time series analysis for
the estimation of the main parameters of the RIM, complements previous research in the area of the
RIM that use analysts’ forecasts. In doing so, the study provides evidence on the usefulness of
historical data, which are easily available to investors, for the estimation of the intrinsic value of
a firm. Finally, the empirical results show that the resulting V/P ratio can be used as a basis for either
a profitable investment strategy or for the construction of an intrinsic value risk factor, which was
shown to be priced in the cross-section of the sample stock returns.

The results of the regression models showed that the market risk premium is quite stable, in
terms of size and sign, while it shows very little volatility between value to price portfolios. Based
on this finding, we conclude that the market risk premium, by itself, is not able to capture the
different risk profiles of intrinsic value-to-price portfolios. Therefore, based on the results, the
market risk premium, although proved to be a very important factor and should be present in all
asset valuation models, it does not, in any way, contain all the information about the cross section
of future returns of assets. This finding is in stark contrast to the core assumptions of the capital
asset pricing model (CAPM), which argues that market risk premium and the corresponding beta
coefficient are the only systemic risk factor. Our analysis clearly shows that there is more than one
factor that affects the performance of risky assets.

The loading of the size risk factor (SMB) has a positive correlation with the excess returns of the
V/P portfolios, in all models, while its highest value is always in the portfolios of small V/P index,
which shows that the effect of size plays a more important role in companies that are overpriced
(low V/P). The coefficient of the value risk factor (HML) is positive in all regression models and has
a higher absolute value in high V/P index portfolios but loses its statistical significance when the
HVMLYV factor is included in the valuation model. This essentially means that the new risk factor
absorbs the information content of the traditional HML factor and that intrinsic value, as derived
from the RIM, contains more information content than book value to explain the cross section of
returns. Finally, the HVMLV is positive for all regression models, with the highest value being in high
V/P portfolios. The implication of this finding is that we can conclude that the V/P ratio plays
a greater role in companies that are undervalued than in companies that are overvalued.

In the second part of the analysis, the portfolios that are the dependent variables are con-
structed considering two different factors. The first factor is the market capitalization and
the second is the ratio of intrinsic value to price (V/P). In this way, we essentially control the
results of the regressions for the effect of the size of the company on the intrinsic value.

The results showed, once again, that the beta coefficient of all regressions is positive and
statistically significant. This means that the returns of the size and intrinsic value portfolios
increase as the market risk premium increases. Also, the coefficient of the new risk factor is
positive and statistically significant, especially in portfolios consisting of low size companies,
which means that the intrinsic value factor plays a larger role in small companies in terms of
size. Therefore, the impact of the new risk factor mainly concerns small companies, which are
usually companies that show high growth rates and trade at low intrinsic value to price ratios.
Furthermore, the momentum factor (WML) has a negative relationship with the performance of
the dependent variables, which is statistically significant in all cases. The relationship between
the momentum factor and the returns of the dependent portfolios is higher in absolute terms
for portfolios consisting of large companies, which essentially means that the momentum factor
is more important for large companies. Turning now to the results of regressions with the new
risk factor, we observe that this is statistically significant mainly in small capitalization
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portfolios, revealing the special importance of the intrinsic value factor in small companies.
Finally, we observe that the loading of the new risk factor increases as we move from portfolios
consisting of companies with a low V/P ratio to portfolios with companies with a high V/P ratio.
This essentially means that the HVMLV factor plays a greater role in undervalued companies
than overpriced companies, something that has been seen from our previous analysis and
essentially here we confirm our initial findings.

The final stage of the empirical research involved regressions where the dependent variable is
the excess return of two-dimensional portfolios, which are based on the book value and the V/P
ratio, thus, exploring in combination the impact of the new risk factor on the accounting and
intrinsic value of companies. The results show that the loading of the new risk factor HVYMLV, which
is based on the V/P index and essentially reflects the relationship between intrinsic value, as
calculated by the residual income model, and current value, or other words whether a company
is overvalued or undervalued, has a positive correlation with the excess returns of all portfolios,
regardless of size characteristics, book value over market value, momentum and intrinsic over
market value. What is even more important, however, is that the adjusted coefficient of determi-
nation, for all regressions, is higher when we take into account the new risk factor, which means
that the HVMLV factor improves the explanatory power of the valuation models.

In summary, the creation of the new risk factor helps to better explain the cross section of
returns. Also, the new risk factor affects companies of small size and high book-to-market value.
Finally, the new risk factor absorbs the information content of the HML factor, which is based on
the book value, which we derive from the financial statements of a company. The implications of
our results are that market participants and investment professionals may adopt the RIM for the
formation of a profitable investment strategy. Furthermore, it was shown that investors can use,
the easily available, historical data for the estimation of the intrinsic value of a firm and do not
have to rely only on analysts’ forecasts. Finally, investors and financial analysts should take into
account, except the size and book value risk factors, the intrinsic value risk factor as an important
asset pricing factor when estimating the required rate of return of a company or its cost of capital
or when they evaluate and attribute the performance of professionally managed portfolios.

Future studies could examine the consistency with the findings of the present study if the
forecasts are made on the basis of analysts’ forecasts or other methods of forecasting the firm’s
cash flows, such as suggested by Dechow et al., 1997. The methodology of the present paper
involves the application of the RIM with the use of forecasts for the future ROE of the sample firms.
Future research may focus on forecast in other key parameters of the model such as predicting
future dividend rates or how capital costs are estimated for sample firms. In order to further
investigate, it would be very useful to examine the same phenomenon over a longer period of time
with a larger number of firms in order to examine whether the results and main findings of the
present study remain consistent over time and are independent of the countries concerned.
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