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Two models derived from the dividend discount model attracted
the attention of researchers: the residual income model (RIM) and
the Ohlson model. These models are said to be dualistic since
they combine both aspects of the economic and accounting
vision. We propose, in our study, to test the performance of
the dualistic evaluation model and to show the importance of
accounting information. To do this, we will calculate the value
of a listed company according to the actuarial valuation model,
namely: the available cash flow discounting model (DCF) and
the Ohlson model as a dualistic model. Then, we will determine,
based on the expectation and the variance of the signed
prediction error (SPE), the model that comes closest to the market
price in the case of a Tunisian listed company. The results found
in the Tunisian context show the superiority of the Ohlson model
in the prediction of stock market prices. This model underlies
the traditional belief that the company value is compounded of
two main parts: the net value of the investment made in it (book
value) and the present value of the period benefits (earnings) that
together bring the “clean surplus” concept of the shareholders’
equity value. Specifically, Ohlson (1995) motivates the adoption
of the historical price model in value relevance studies, which
expresses value as a function of earnings and book values.
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1. INTRODUCTION market has given birth to a practice called

“fundamental analysis”.

The evaluation of assets in general and businesses,
in particular, is an extremely important task for
making financial decisions. Determining the value of
the company in the financial market is of paramount
importance to investors since it is according to
the value of the perception of the company that
depends on their investment decisions. This need
to know the value of the company on the financial
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The practice of fundamental analysis refers to
the methods developed by financial analysts to
determine the key performance elements, the weak

points, and the competitive strengths of
the company and to estimate its value.
Analysts release “fundamental” indicators

following the analysis of the financial statements.
These indicators make it possible to estimate future
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results, cash flows, dividends, and the company’s
ability to generate surplus results.

The literature reveals several evaluation
methods. The most common ones are the discounted
cash flow, the method of Goodwill comparative
approach, and dualistic model, such as the Ohlson
model. Paradoxically, these methods often lead to
different values. Thus, the question of superiority
and complementarily between the different methods
of evaluation to become increasingly relevant arises.
We propose, in our study, to test the performance
of the dualistic evaluation model. To do this, we will
calculate the value of a listed company according to
the actuarial valuation models, namely: the updated
discounted cash flow (DCF) model and the Ohlson
model as a dualistic model. Then we will determine,
based on the expectation and the variance of
the signed prediction error (SPE), the model that
comes closest to the market price in the case of
listed Tunisian companies.

The structure of the paper is as follows.
Section 2 reviews the relevant literature. Section 3
develops the research hypothesis, on the other hand,
Section 4 analyzes the methodology that was used to
conduct empirical research on the relevance of
Ohlson’s model in the prediction of the stock price
and, finally, the results are discussed in a fifth
section.

2. LITERATURE REVIEW

2.1. Theoretical approach of value

The financial theory defines the value of any asset
in finance as the discounted sum of the revenue
streams that asset is likely to generate in the future.

From an evaluation perspective, Pene (1993)
states that the enterprise is at once a good like any
other that can be obtained, at least for listed
companies, on a particular market, the stock market,
and an extremely good commodity. The complex
which is characterized, among other things,
by the fact that it can have several values at
the same time.

As a result, it is difficult to determine the real
value of the business as a whole, which is why
business valuation usually comes down to stock
valuation.

Under the assumptions of capital market
perfection, investor rationality, and the absence of
uncertainty, the valuation of all shares is governed
by the following fundamental principle: the price
of a share must be such that the rate of profitability
of all actions will be the same over a given period of
time (Durand, 1957; Miller & Modigliani, 1961;
Gilbert & Yalenios, 2017).

Miller and Modigliani (1961) show that from
the fundamental valuation principle, four other
valuation methods can be formulated based on what
investors “actually” capitalize when they buy a stock.

At this level, there are four points of view:
the discounted cash flow approach, the investment
opportunity approach, investors capitalize
a “goodwill”, i.e., the goodwill that is added to
the current value of the company’s earnings, investors
directly capitalize on the dividend flow generated by
holding a share.
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2.2. The positive theory

Changes in the profitability of assets on the financial
market and the analysis of the link between
the accounting figures are part of the positive
accounting theory.

It is Jensen and Meckling (1976) who is the first
to speak of “positive” accounting theory “why
accounting is what it is, why accountants do what
they do, and what effects these have on the use of
resources?” at the current level of research related
to the informational content of accounting figures.

Tremblay, Cormier, and Magnan (1993) state
that information content is divided into two
approaches:

1. The differential or informational approach
(also called event or yield studies), initiated by
Ball and Brown (1968), stipulates that accounting
information is considered useful by investors if it is
able to produce a stock market return abnormal
at the time of publication.

2. The valuation approach (price studies) seeks
to show whether the information contained in
the financial statements can explain the price of
a security at a given moment; in this case, we can
conclude that investors use this information
to evaluate this security. It is within this framework
that our research is integrated.

From Miller and Modigliani’s model (1961),
most research has tested the nature of
the relationship between the share price and
the result generated by the business. In fact, this is
only from the work done by Ohlson (1995) and
Feltham and Ohlson (1999) that the valuation
approach has been of great interest.

2.3. Agency theory and behavior of stock market
returns

Jensen and Meckling (1976) see the firm as
ameeting place for contracts between different
parties. The behavior of the firm is then guided by
the contractual relations that define it and by
the property rights contained in these different
contracts.

Paquet (1996) states that “since the market
value of the enterprise is the sum of the value of
the shares and the value of the debt, the managers
can increase the wealth of the shareholders by
increasing the value of the enterprise or by realizing
a transfer of value to the detriment of the creditors
and in favor of the owners.

It is in this last case that the conflict arises.
According to the agency’s theory, the conflicting
nature of the relationship between shareholders and
executives or managers and creditors can only
encourage companies to adopt rigorous management
tending to maximize the value of the company.
To maximize the value of the business, leaders often
have an interest in choosing the riskiest projects.
As a result, the risk of non-payment of debts
increases. According to Jensen and Meckling (1976),
investors’ anticipated flows are strongly influenced
by the extent of agency problems. When conflicts of
interest are important, the costs would be high and
agency expectations market players are down. This
ratio results in a market to book (MTB) less than
unity. And when governance mechanisms put
in place are adequate and effective, expectations of
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market players are on the rise. Thus, the difference
between the market value and asset value would be
favorable and the MTB ratio is greater than unity.

2.4. The fundamental analysis

Lev and Thiagarajan (1993), Clout, Falta, and
Willett (2015) note that fundamental analysis aims
to determine the value of a stock market by carefully
examining key information such as earnings, risk,
growth and competitive position. The approach of
the fundamental analysis is very different, on
the one hand, it is based on the idea that each title
has an intrinsic value, that sooner or Ilater,
the market will eventually recognize; On the other
hand, it consists in wusing all the available
information on the physical and financial qualities
of companies, as well as their development
prospects.

The value of the company is the value of its
economic assets that can be calculated by crossing
two approaches (direct and indirect). The direct
approach begins with the determination of the value
of the economic asset, from which, the value of
equity is then deducted. The indirect approach
is based on different methods of separately valuing
the company’s liabilities, equity, and net debt, and is
then summed to obtain economic value.

These two approaches are associated with
different evaluation methods. These have the same
theoretical basis and the same logic as for
the valuation of financial assets and can be grouped
into three broad categories:

1. The asset-based approach: it is based on
what the company owns and consists in carrying out
the algebraic sum of the market values or
the replacement of the different assets and
commitments of the company.

2. The “dynamic” approach: it is based on what
the company will report, it evaluates the assets
at the present value of future flows of income
they provide.

3. The analogue approach: it takes into account
the price (or more exactly the return) of comparable
assets paid by well-informed operators in organized
markets. It is based on the capitalization of various
profitability parameters of the company and makes
it possible to situate the value of a company
compared to others.

From this, we can identify the dividend
discounting method (DDM) and the discounted cash
flow method (DCF).

Recently, two models derived from the dividend
discount model have attracted the attention of
researchers: the residual income model (RIM) and
the Ohlson model. These models combine both
aspects of the economic and accounting vision.

2.5. The discounted cash flow model (DCF)

The cash flow method, also referred to as DCF,
is widely accepted in asset valuation and translates
financially that an asset “is worth what it pays”.
In general terms, the value of the business is
calculated as follows:

> E(CF,)

eETaL S
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This method presents several difficulties: one
in the calculation of the cash flow, another in
the estimation of the discount rate, and another
in the estimate of the terminal value.

2.6. Ohlson model

Ohlson’s model is similar to the residual profitability
model developed by Edwards and Bell (1961), which
is a dualistic model whose enterprise value is equal
to the discounted sum of residual profits from
future activities, with:

V, = CPt+Z

Et(Et+L)

(1+K,)! (2)

where,
V: the intrinsic value of the enterprise according to
the valuation model by the residual profit;
CP,: book value of the company;
Ef,;: abnormal or residual income;
K,: cost of equity.

Bernard (1995) in his study showed that over
a finite horizon T the value of the firm according to
the Ohlson model is calculated as follows:

Vo = CP0+Z

(ROE; — K,)CP,_,

(1+K,)t (3)

where,

Vo: the value of the title i according to the Ohlson
model in year 0 which varies between the years of
the estimation;

K,: cost of equity;

CP,: the value of equity in year 0 = equity;

ROE,: return on equity =income/value of equity
in year t.

T: the estimated horizon of two years;

(ROE; — K,)CP;_4: abnormal earning realized during
the year t.

3. HYPOTHESIS DEVELOPMENT

In their study, Courteau, Kao, and Richardson (2000),
Barth, Clinch, and Israeli (2016) found that
the residual income valuation model (RIVM) performs
better than the other two models (DDM and DCF).

Tham (2001), Courteau, Kao, and Richardson
(2013), by comparing the intrinsic value calculated
according to the DDM model and the RIM, concludes
that by complying with the Modigliani and Miller’s
conditions, the models provide the same value.

Lee (1999), Li and Mohanran (2014),
Senthilnathan (2013), Silvestri and Veltri (2012) have
tried to see whether the traditional indexes and
the base indexes of the Ohlson model can predict
equity income, they found that traditional indices
have low predictability of the outcome while
the basic indexes of the Ohlson models are more
efficient.

Courteau et al. (2000) compare the dividend
discount models, the cash flow discount model, and
the residual profit model. To do this, they use two
measures, namely, the prediction error SPE and
the absolute value of the error “absolute prediction
error” (APE).
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The results found allow us to conclude that
the equivalence or the superiority of the model
depends on the conditions allowing to calculate
the intrinsic value.

Courteau et al. (2000), Saha and Bose (2017)
found that the RIM performs better when forecasts
are not available. As a result of this literature review,
it has been noted that the majority of research
assimilates the Ohlson model to the RIM and studies
its relevance by comparing it to other models:
DDM and DCF.

Thus, we can formulate our hypothesis:

HI: The Ohlson model is more performing than
the free cash flow model in quoted price forecasting.

4, METHODOLOGY

4.1. Strategy of verification

The objective of this work is to determine
the performance of the Ohlson model compared to
the actuarial model in the prediction of stock market
prices in the Tunisian context. The study is spread
over a period of four years from 2012 to 2015.
Indeed, the number of companies varies from year
to year.

4.2. The models used

In order to achieve our objective and verify
our hypothesis, which consists in comparing
the performance of the DCF and the Ohlson model,
we will adopt the same methodology as Penman and
Sougiannis (1998), Francis (2000), Tham (2001), and
Courteau et al. (2000), which consists in calculating
the intrinsic value of the share successively according
to the available cash flow discounting model,
and the Ohlson model (1995) for our sample, and
throughout the study period using the flowing
equations.

The estimation horizon is set at two years.

The calculation of the forecast error is done by
applying this equation:

Vi — P,
SPE = ( ltp't lt) (4)
L

The mean and the variance of this error will
enable us to judge the performance of these models
in the estimation of the theoretical value.

The snapshot analysis examines the degree of
year-to-year correlation between the value of the
business using DCF’s valuation models and
the Ohlson model and the value of the securities on
the Tunisian securities exchange.

Presentation of the econometric model:

Pp=a+bV"™+ g (5)
where,
V%% the value of title i to year t calculated using

the Ohlson model over a two-year estimation horizon;
P, ;: the price of the title i at the end of the year t.
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4.3. Measurement of variables
4.3.1. Free cash flow

The available cash flow is calculated as follows:
Free cash flow = Net income + Non-cash expenses +
Increase in working capital - Capital expenditures.

4.3.2. The discount rate

We will use the cost of equity (K,) calculated
according to the CAPM (capital asset pricing model)
for the Ohlson model.

K, = Rp + Bi(E(Rn) -Rp) (6)

where,

K,: cost of equity;

B: the coefficient of the volatility of the action i
compared to the market.

_ cov(Ry, Ry)
" wvar(Ry)

R;;: the rate of return of the security i at the date t.

_ Gy =Gy + Dyt

Ry = e —
it—1

C;;: the course of the company i at the beginning of

the period ¢

Cit—1: the course of the company i at the date t-1;

D;;: dividend of the company i at date ¢

R,,: market rate of return.

I, the market index;
Rp: the risk-free rate in the Tunisian financial market
during our study period.

equity
totalassets

wacc = ( VKe + Kg(1 = T) (o) (D)

totalassets

where,

WACC: the weighted average cost of capital, is
a calculation of a firm’s cost of capital in which each
category of capital is proportionately weighted;

K,: the cost of equity calculated according to
the CAPM,;

K,: the cost of debt;

T: tax rate.

The abnormal benefit = (ROE, -K,) CP,_4 (8)

earnings

ROEy = —7p-

CP,: book value of equity.
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5. RESULTS

Table 1 presents the value of the securities
according to the Ohlson model over a two-year
estimation horizon as well as the results of
the analysis in instantaneous cuts.

Table 1. Company values according to the Ohlson

model
vi2/2 V13/2 Vi14/2 V15/2
Mean 0.773 0.973 1.524 1.674
Standard deviation 0.103 0.0567 0.021 0.027
t-statistic 3.565 5.091 6.043 6.472
Adj. R? 0.664 0.755 0.7824 0.873
F-statistic 37.842 | 62.837 | 62.521 | 67.784

The analysis of the correlation between
the share price on the Tunis Stock Exchange and its
value according to Ohlson’s valuation model for all
listed companies during the year 2012 to 2015,
allows us to conclude the existence of significant
explanatory power of the model studied.

This analysis shows the existence of
a significant correlation between the price of
the share quoted on the Tunis Stock Exchange and
its value according to the Ohlson model.

For the year 2015, we find an increase in the
degree of the explanatory power of the econometric
model. The results of the correlation tests show that
for an estimation horizon of two years.

Table 2 presents the securities values according
to the free cash flow model over a two-year
estimation horizon as well as the results of
the analysis in instantaneous cuts.

Table 2. Company values according to the DCF

model
vi2/2 V13/2 Vi14/2 V15/2
Mean 0.245 0.945 0.967 1.356
Standard deviation | 0.0125 0.0145 0.0247 0.0235
t-statistic 2.043 1.879 2.045 2.236
Adj. R? 0.436 0.445 0.546 0.583
F-statistic 24.439 | 27.369 | 30.145 31.789

The results from Table 2 show that even
the DCF model is significant in determining
the firm’s value. However, it is less correlated
to the market price than the Ohlson model.

The explanatory power of the DCF model is
weaker than the explanatory power of the Ohlson
model which confirms our hypothesis.

To reinforce our results, we verify our
hypothesis differently by calculating the expectancy
and the variance of the signed prediction error of
the two study models, namely the model DCF and
Ohlson model.

Examination of Table 3 on the measurement of
esperances and variances of signed predictions error
from the different valuation models reveals
the following conclusions.

Table 3. Expectations and variances of the different

errors
SPE (DCF) SPE (Ohlson)
Year E v E v
2012 0,583 0,143 -0,256 0,070
2013 -0,08 0,382 -0,18 0,191
2014 0,146 0,511 -0,344 0,039
2015 0,277 0,651 -0,42 0,053
VIRTIS,
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The Ohlson model SPE has the lowest
esperance and variance over our study period.
The Ohlson model has the lowest variance during
the period of studying.

This means that the intrinsic value calculated
according to the Ohlson model is the closest to
the market value observed of Tunisian listed
companies from 2012 to 2015. Our results are
similar to those found by Penman and Sougiannis
(1998) who likened the Ohlson model to the RIVM
and found the superiority of RIVM over DCF and
DDM. Lee and Swaminathan (1998), Francis, Ohlson,
and Oswald (2000), Courteau et al. (2000), Tham
(2001), concluded that the Ohlson model is more
efficient in estimating intrinsic values than the DDM
and DCF models.

Indeed, the Ohlson model (1995) made a hit
in the market-based accounting research, because
the financial information was considered as a value
component. This model underlies the traditional
belief that the company value is compounded of two
main parts: the net value of the investment made
in it (book value) and the present value of the period
benefits (earnings) that together bring the “clean
surplus” concept of the shareholders’ equity value.
Specifically, Ohlson (1995) motivates the adoption of
the historical price model in value relevance studies,
which expresses value as a function of earnings and
book values.

Book value and earnings perform a central
reference role in the companies’ valuation process.
However, the way that both variables impact
the price behavior in the market remains a question
to answer. There are empirical results of different
markets that bring some references of what to
expect with the Tunisian data (Nasfi & Albouy, 2020),
but in general, the knowledge about how
the accounting variables interact in the value
generation is still restricted.

6. CONCLUSION

Our research of the Ohlson model suggests that it
extends the literature on valuation. It has allowed us
to review empirical research to test the robustness
of Ohlson’s evaluation model. This model, which is
qualified as an accounting model, upon the more
solid foundation of Modigliani and Miller (1963).
Finally, the model is elegant and lends itself to
extensions that analyze accounting issues such as
conservatism and growth, as demonstrated by
Feltham and Ohlson (1995) and Lo and Lys (1999).

The Ohlson model considers that accounting
data is an instrument for measuring the company’s
capacity to create value and it is not only a simple
indicator of the company’s potential to distribute
dividends.

The objective of our empirical analysis was to
analyze the degree of correlation between the price
of the listed security in the Tunisian financial
market and its value calculated on the basis of
Ohlson’s valuation model. As a result, our research
answered the following fundamental question: Are
the prices of shares listed on the Tunis Stock
Exchange correlated with their values calculated by
Ohlson’s valuation model? Regarding the analysis on
annual data, our research has shown the existence of
a significant correlation for all years studied and
whatever the horizon of the estimate chosen, except
for the year 2012. In fact, 2012 is a year of transition
@
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that comes just after the revolution. It requires
an in-depth analysis of the fact that agents are wary
of accounting data since there is too much talk
of fraud and corruption.

Kothari and Sloan (1992) estimate that the
disconnect between the financial market and
accounting is essentially due to the manipulation of
accounting results since the variation in future stock
prices leads to the variation of the anticipated
accounting results.

Thus, this correlation between the share price
and its value according to the Ohlson model varies
from one year to another to reach percentages of
explanation, in 2015, greater than 67%. Indeed, this
high degree of correlation for the year 2015 can be
explained by the upward trend in the Tunis Stock
Exchange that existed between 2012 and 2013 and
ended in 2015. Therefore, we can say that after
the revolution, the actors in the Tunisian financial
market are increasingly using accounting data when
determining the price of the transaction and
rewarding companies with sound financial
indicators. This last conclusion supports the idea
that the accounting information used in Ohlson’s
valuation model is becoming increasingly useful for
investors’ decision-making.

This is explained by the fact that the theoretical
works of Ohlson (1995) and Feltham and Ohlson
(1995) start from a logic based on the distribution of
wealth (model of the discounted dividends) to orient
their analysis towards the measurement of
the creation of wealth from the model. Residual
income discounted. According to Lee (1999),
the measurement of the value of a firm through
residual income emanates from the empirical work
in financial economics of Preinreich (1938) - later
taken up in the research work of Edwards and
Bell (1961) and Peasnell (1982). Generally speaking,
this model expresses the value of a company by
the sum of capital invested and future wealth created
by the company. When translated into accounting
terms, the model becomes equal to the sum of
the carrying amount of the equity and the discounted
residual income.

The valuation approach by abnormal profits is
considered as a “mixed” approach to value because
it includes information from the balance sheet and
the income statement.

From a theoretical point of view, the valuation
approach based on abnormal profits is part of
an overall financial valuation approach to the wealth
created by the company.
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