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A Consideration of the Functional Roles of the Valuation Parameters:
the Linkage of the Flow and the Stock Models

Aiichiro Suzuki

Abstract
The objective of the paper is having an insight for the OJ Model as of its structure with regard
to the following questions in comparison to the residual earnings model by Ohlson[1995]:
(1) the reason for not having "other" information
(2) only two periods' expecting profit without setting up the terminal value will suffice for
the valuation
Searching the reasons for those questions might also provide the clues for another question
about the treatment of an interest rate movement for the valuation process without falling

back on the stochastic process.

I Introduction: The Objective of the Paper

The Objective of the paper is to find out the clues for the questions with regard to the
structure of the Ohlson Juettener Nauroth Model, or the OJ model! in short, through
examining the framework of another famous valuation model by Ohlson(1995).

Generally speaking, in dealing with the valuation for the continuous payoffs such as
dividends or cash flows, you might not be able to avoid facing the problem in determining the
discount rate which is specifically called the issue of estimating the cost of equity capital.

However, the cost of capital is strongly related to each firm's strategy in a sense in
distributing a limited amount of the company resources that involves so much uncertainty
and that are beyond an accounting information in the corporate valuation models.

Consequently, more often than not, even though the discounting factor plays an role of
lynch pin, it oftentimes be treated like a "given" or "fixed" number. Is it safe enough for
implementing an accurate valuation? That’s the starting point of the discussion.

Going back to the subject of the OJ Model as of its structure, it may well to notice the
following two questions will pop up in comparison to the Ohlson’s original residual earnings model :

(1) the reason for not having "other" information

(2) only two periods' expecting profit without setting up the terminal value will suffice for

the valuation

Considering the reasons for those questions might also provide the clues for the question
about an interest rate movement. Therefore, what this paper focuses will not only on an
interest rate movement but some issues to be extended relating to those two questions above.

Ohlson started to make the discussion based on the two fundamental forms of the valuation

1 See Ohlson et.al [2006]



models based on the properties of an accounting information specifically called stock and flow.

"The stock model" is the one based on the cumulative amount of the discounted residual
earnings with the book value along with the clean surplus assumption. The Ohlson model is
one of these kinds. Meanwhile, "the flow model" uses only the information of the earnings.
The OJ Model, is one of the examples.

Ohlson contemplates the theoretical environment in accordance with the roles of
accounting information through those two basic fundamental models called the M-M and the
E-S models.

First, in the Mark to Market Model or the MM model in short, a corporate value, commonly
may be represented by its stock price, is always equal to the book value in this environment.
In other words, all information to affect the valuation will directly and instantaneously
reflected on the book value.

In the meantime, the Earnings Sufficiency Model or called the E-S model, only the discount
value of the cumulative residual earnings will be engaged in the valuation process. The

Ohlson model, in short, can be enunciated as the combination of the M-M and the E-S model.

I The M-M Model
Taking a precise look at each model through the following equations will be conducive to a

better understanding. Firstly, the M-M model is shown in the equation (1).
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In the equation, "t+1" means the expecting profit that is unknown from the point of "t".
However, the book value “b” is equivalent to the market price “P”. Then, any changes in an
accounting information will be reflected on the book value immediately. If there is any time
lag, the variance that will be supposed to account for the amount of good-will. However, in this

case, no presence of good-will will be perceived.
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In the valuation process, the residual income will be realized exactly as previously expected.
And that creates the expecting value of the residual income to be zero. It is shown in the
equation (2).

Overall, in the M-M model, only the stock information not the flow information will be

involved in the valuation process.

Il The E-S Model and the Formation of the Multiplier
Next, we will see the E-S model that uses only the information of the earnings. The point is its

earnings multiplier functioning to capitalize the subsequent earnings into the corporate value.



In this model, the Modigliani Miller theorem (called the MM theorem) plays an important
role. It sets force the condition the dividends has nothing to do with the outcome of the

valuation. In equation (3), "f (+)" will be the multiplier.
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The equation (4) shows the dividends will be reserved and will be re-invested out of that
reserve. Additionally, the situation, due to the MM theorem, the amount of the reserve and of
re-invested has no variance. But the point is not the amount but the sub-indices to be
attached to z. Making a comparison of those double zs shown in the parenthesis, the variance

is zero and that situation creates the multiplier to be shown in the equation (5).

IV The Multiplier for Forecasting the Value
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In the equation (6), the sub-indices attached to "x" shows the time is the present (t) whereas
that of the multiplier in the parenthesis is that of the past (t-1).

In the equation (7), the time period for the numerator is stochastic?. But the denominator is
a fixed number not stochastic even if it relates to the future event. The clue for considering
the reason could be found in the multiplier in the equation (6). The key of the idea is a time lag.

In the previous case, it was the past to the present, however, in this case it is a current period

to the next. When there is a time-lag, you don’t have to worry about it to be stochastic or not.

V The E-S Model and the Inheritance of the Past Information

In terms of the inheritance of the past information to the present, the comparison between
the M-M and the E-S will be shown in the equation (8) which shows the theoretical structure
of the M-M model.
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2 The status of being stochastic is indicated by tilde(~).



P is the price that is equivalent to the book value since anything happen, a direct transition
in no time is the rule and that made it have no time lag between P and the multiplier ( r ).
However, there should be the variance of the amount between the planned and the realized.
That will never be known until the present.

Because of that situation, the parameter of e (epsilon) is attached to absorb the difference as
an error term which can be called the “white” noise meaning no trend or tendency is observed
in terms of the pattern of the occurrence of such errors. Without any multiplier to the
parameter of e (epsilon), the information about the error term in the previous period will be
perfectly inherited.

In the equation (9), again, the variance between the planned and the realized is also
attached. But the multiplier attached is the reverse number. It is based on the suppositional
condition that we are already in the future to look “back” into the present. Accordingly, the
time that multiplier indicates should be backward. That situation indicates t-1 is involved.
But it is only through the analysis of the related equations. In reality, however, the
sub-indices of “t” not just “t-1” will be involved.

Obviously, it has a contradiction caused by the fact the analysis is made only by the
earnings not by the residual earnings. This is called the theorem of reduction of absurdity
meaning to prove something not true indirectly by presenting something to cause a
contradiction. In this case the M-M model is not true. However, the purpose of doing so is to
compare the multiplier with that of the E-S model through the inheritance of the past
information as of the MM model, it shows the perfect inheritance of the past information
which is unlikely to happen. Meantime, the multiplier in the E-S model shows only a partial
inheritance will take place due to the time lag.

It triggers to consider how the multiplier has come into being; the difference of the
numerator and the denominator is caused by the time lag, not by the difference of the amount.
The point is without a time lag, the multiplier will eventually lose its meaning. The
implication of the observation is, as the limitation of a numerical analysis, the sub-indices for
e (epsilon) shows only t-1, however, ¢ (epsilon) was derived from the comparison of the
valuation of the previous and the present, so the sub-indices of "t" must be needed. And that
could be one of the reasons to use the residual income rather than using only the income.

In due course, we will see the residual income next instead of the income.

VI The E-S Model and the Residual Earnings

Naturally, the application of the residual earnings to the E-S model will be considered at first.
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The equation (10) shows the situation the cost of equity never changes. Additionally, in the
equation (11), the attaching error term e (epsilon) has the sub-indices indicating the time is
"t+1" meaning the actual number is unknown because it relates to a future event.

To support the condition, the parameter is stochastic but the expecting mean value is zero
as the expectation should always coincide with the outcome. The interpretation of the
equation (10) is without having any multiplier, it turns out to be stochastic and it follows a
random walk process. Without doubt, we should avoid facing the event and that makes us
attach the parameter whose value must not be 1 that is shown in the equation (12).

The point is again, first, to deny the possibility for being a random walk process. Second,
having a time lag shown in the parameter that was created by taking advantage of the nature
of the residual earnings which is to compare the present with the future. By doing so, the
parameter of ® which was originally meant to be the duration of the residual earnings, but it
turns out to be the multiplier for the valuation model.

Reviewing the points above, the E-S model is the model to make the earnings into the
valuation. It must have something to capitalize the information of the earnings into the
outcome. Also the multiplier to be attached ought not to be zero.

Next, we will consider the reason for another key question: the reason for the flow model to

work without having “other” information unlike the stock model like the Ohlson Model.

VI A consideration for “Other” Information

Again, we will see the ordinary income not the residual to be seen in the equation (13).
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The reason for doing so is probably we don’t need to consider the complicated relations of
each component such as the treatment of the dividend to be re-invested or not. In this
equation, the three parts which is the profit, the book value and "other" information, will
simply be laid out. But it has a deeper insight more than just simplicity: to correspond “k”
which used to be nothing but a distributing ratio of the M-M and the E-S models with “o”. It
shows originally the duration of the residual earnings, that makes it possible to think about
the structure of the model without being bothered by the relation of those components in the
way how each of them will give an impact for its valuation.

We also need to mention the necessity for inspecting the validity of its auto regression
process by examining of the multiplier to be stochastic or not. That means it will not be
enough to look only the value of the multiplier; the time to be shown in the sub-indices needs
to be stressed. Without a time lag, the E-S model never works. As previously mentioned, the

changes of an interest rate from "t-1" to "t" was explained by attaching the parameter in the



form of a fraction whose numerator is either a period ahead or behind to the denominator.
Anyhow, that time lag makes the parameter work. Otherwise, the equation will fall into a
random walk and that makes the model virtually impossible to make a further analysis.

In the equations (14) and (15), the information dynamics showing how "other" information
will be attached to the Ohlson Model. Those also give us an additional implication about the
roles of the parameters introduced in the equations. As reviewed all those points above, in
those equations also show the same situation by attaching the sub-indices of "t+1" not just "t"
to the future residual income since it is unknown at the present. And the error term or to be
called the “white” noise is also attached.

By the way, what does "other" mean? It is something other than an accounting information.
The parameters of @ and vy, both of them are originally meant to be the duration of the
numbers to be attached. Those parameters, at the same time, will be attached to the
equations in the form of an auto regression process. They both assume the function to deny

the equation to follow the random walk process unless whose value are happened to be 1.
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The equation (16) is made out of the earnings rather than the residual earnings but this
time, the sub-indices of the time period is attached. Another objective by showing in the
equation (16) is to make a further analysis of those parameters of @ and y.

Specifically, both of the parameters will be expressed by the other parameters that are k
and B. That are shown in the equations (17) and (18). The parameter of k originally means the
distribution ratio of the M-M and the E-S models whereas B is the durability of "other"
information.

However, in this case, staying away from the original property, those will be used for the
sensitivity test to see the influence of an interest rate change on the information content of

the residual earnings in terms of its timing in a sense how near or far from now.

V. The sensitivity Analysis Using the Parameters of ® and y
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The equations (19) and (20) show the result of the sensitivity test for only to the parameter
of ® not for B.3

The analysis shows ® will be larger than zero under the condition of the present rate
whereas it will be less than zero with the previous rate. It means as for the sensitivities of the
parameter of @ experiencing the change of an interest rate, it will be more sensitive if it is at
the present than in the past. Those are shown in the equations (19) and (20).

In the equation (21), @ increases its amount in line with the changing of the parameter of k
meaning the information contents of the income gets larger as the timing of an interest rate
gets closer to now, rather than back into the past.

We also have to mention another important implication; the information contents of the
residual earnings which will be represented in o will also gets larger as the information
contents of the earnings grows which is shown in k, now we can confirm that the residual
earnings and the earnings are closely related. This is important because w is related to the
behavior of the residual earnings and k is to the earnings and that o and k can now be used
inter-changeably. That is the bottom line.

Concerning the equation (21), as the timing get closer to the present from the past, the
information contents of the earnings grows. That gives the foundation for creating the
multiplier consisting of the numerator and the denominator whose timing is by a period
lagged each other. The parameter o representing the persistence of the residual earnings has
even more strong effect than that of the earnings which is shown in the equation (21). The

point is, again, the parameter o can be substituted for the parameter of k.

IX «©&0 Show High Sensitivities toward an Interest Rate Movement
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In the equation (22), the expecting income will be explained by the income and the book
value using the parameter ® as the distribution ratio. In the equation (23). in stead of
tacking the time sub-indices on to ®, another parameter 0 is introduced. After introducing 6,
the equation will be accompanied with "other" information resulting to express the Ohlson
Model.

The point in this expression is 6 which has the function to show the distribution ratio of

which the value is obviously not 1. That prevents the equation from following the random

3 As the flow model does not have “other” information, we do not need anything about B.



walk process either.

Another point is for both of the equations (21) and (22), the first term of the right hand side
of those equations have the information of the book value. Those are the parts not to be
absorbed into the book value since those equations are made out of the E-S model concept. It
shows a clear-cut distribution of the amount of the M-M and the E-S models. However, it is
hardly be able to make it even if the parameter of the distribution ratio has been introduced.

Still, that is not to be a crucial issue. The point is, instead, because of the expecting income,
during the lapse of the time from "t-1" to "t", the amount of 6 grows in line with the increase of
an interest rate. In other words, as time goes by, the information contents of the E-S model
will be opulent.

The implication of the mechanism is under the condition of a high interest rate, the
accounting information contents will decrease which is one of the reasons why the model
needs to have "other" information.

However, in the flow model which lacks the book value as well as "other" information, the
valuation process must be implemented only through an accounting information.

Probably, one of the answers to beat such a strict restriction is deemed to be the OJ model.

X The Additional Triple Weighted Average Model
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Now we have to get rid of "other" information from the OJ model. Ohlson presented another
suppositional equation which is the triple weighted average of the three elements that are the
book value, the earnings and the expecting income shown in the equation (25).

The purpose of the analysis is to consider the linkage of the interest movement and that of
the expecting profit. Skipping the proof process, let’s take a look at the result directly.

The higher the interest rate, the lower the amount of the term with the distribution
parameter w1, w2. However, only the one with w3 will increase to be shown in the equations
through (26) to (28).

In short, increasing an interest rate will make the information contents of accounting
scanty whereas that of the expecting profit will become rich.

The result will be extended to apply the OJ model which obviously spares "other"

information that is supposed to fill the gap of something an accounting information misses.



Again, that makes it possible to use the expecting profit without being bothered by paying
attention to "other" information.

Although this is nothing but an analogical reasoning lacking an empirical back-up, it ought
to be the foundation for the clue to the question presented at the beginning not to have "other"
information in the flow models.

The problem about dealing with the movement of an interest rate, the answer can be found
in another question : why we don’t have to worry about the stochastic process of an interest
rate changes, contrariwise, pay all attention to just two consecutive periods movement? The

answer is, again, to be shown in the parameter of .

X I The Versatility of the Parameter ®
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In the equation (29), there is the multiplier whose timing will be a period lagged behind to
that of the earnings. The timing of the interest rate to be applied by the number is that of the
previous term. It leads to a sort of the self explanatory conclusion: only two periods of

information can make sense to let the parameter work and that suffices for the valuation.
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The equation (30) shows @ itself. The denominator of "R" is comprised of 1 and r, in due
course, "r" which is the numerator will function to realize the value. The point of the
mechanism of the parameter of ® is taking advantage of the time lag in comparison of the
expecting and the realized to create the variance which will be construed as the residual
income. And that settles to require the information for only two consecutive terms.

In the equation (30), @ shows the duration of the residual income. The parameter of tilde (~)
with the error term indicates the equation is about the future event whose outcome will never
be known until now.

By the same token, the expecting residual income has also the parameter of tilde. The
equation holds the form of an auto regression process but by attaching the parameter of ®
whose amount must not be 1 in order for the equation to stay out of being stochastic. It is
consistent with the nature of the residual income described above. In other words, only two
consecutive periods’ information will be enough for the valuation expurgating a random walk

process from the formation of the residual earnings.

X I The Conclusive Remark
Wrapping up the entire discussion, the first point is the parameter of @ that will play the

two different roles other than the duration of the residual income:



(1) the denial of random walk process of the equation to be attached
(2) makes it possible for the information for only two consecutive terms to suffice for the
valuation which makes the OJ model come into being without considering the

stochastic process.

Next point is the expecting profit that should be the precursor of the valuation to hold what
beyond an accounting information stands for in the model and that makes it possible without
having "other" information in the flow models.

The two questions with regard to the point how the OJ model has been formulated have now

found their clues through examining the back ground of the Ohlson’s residual earnings model.
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