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Abstract
We generalize Ohlson (1995) to stochastic interest rates. Our analysis provides four
insights. First, the earnings capitalization multiple depends on the lagged rate, not the
current rate. Second, the abnormal earnings persistence parameter increases in the current
rate and decreases in the lagged rate. Third, it is not necessary to specify the stochastic
process underlying interest rates to relate stock prices and accounting numbers. Finally,
only the lagged rate is needed to capitalize current earnings to determine current stock
price, while both the lagged and current rates are needed to forecast next-period earnings

based on current earnings.



1. Introduction

Ohlson (1995) relates accounting numbers and stock prices under risk neutrality and
non-stochastic discount rates. The model specifies abnormal earnings as a first-order
autoregressive process.’ There are two extreme benchmark valuations. In mark-to-
market accounting, book values are equal to prices and abnorma earnings have no
persistence; in permanent-earnings accounting, prices are equal to capitalized earnings
net of dividends and abnormal earnings have a persistence of one. The earnings
capitalization multiple equals R/(R-1) where R denotes the risk-free discount rate. The
model also alows for convex combinations of the two extremes such that price is a
weighted average of book value and capitalized earnings net of dividends. The weight
depends on the persistence of abnormal earnings.

We generalize Ohlson (1995) to stochastic discount rates. The natural questions
are. How does the earnings capitalization multiple depend on the interest rates? What
linear information dynamic sustains the pricing equation under stochastic interest rates?
Does one need to specify the stochastic process underlying interest rates? How do the
interest rates affect the current earnings and price relation, and current earnings and next-
period expected earnings relation?

Our analysis provides the following answers. First, the earnings capitalization
multiple depends on the lagged rate, not the current rate. Second, the abnormal earnings
persistence parameter in the linear information dynamic increases in the current rate and
decreases in the lagged rate. Third, one need not specify the stochastic process
underlying interest rates to model the relationship between stock prices and accounting
numbers. Finally, only the lagged rate is needed to capitalize current earnings to
determine current stock price. The lagged rate is needed because the earnings rate for the
current period is the rate prevailing at the beginning of the period. In contrast, both the
lagged and current rates are needed to forecast next-period earnings based on current
earnings. Current earnings are divided by the lagged rate to arrive at the current price,
which is then multiplied by the current rate to arrive at the forecast of next-period

earnings.



We build our analysis of the four issues above by analyzing models with
increasing generality and complexity. Section 2 describes the notation and assumptions.
Section 3 anayzes the pure mark-to-market model. Section 4 analyzes the pure
permanent-earnings model. Section 5 analyzes the weighted average of the two models.
Section 6 analyzes the weighted average model with other information. Section 7

summarizes and concludes the paper.

2. Notation and Assumptions
At date t, the “preceding” period refers to the period from date t-1 to date t, and
the “forthcoming” period refers to the period from date t to date t+1.

X
I

earnings for the period t-1 to t, i.e., the preceding period

d:= dividends, net of capital contributions, date t

P.= ex-dividend market price of equity, datet

b= book value, datet

g=  P:.- b =goodwill, datet

rr=  risk freeinterest rate for the period t to t+1. (At datet, r; is the current rate and r.;
isthe lagged rate.)

Ri= 1+n

X=X - Ieabes = abnormal or residual earnings for the preceding period.

Assumptions:
1. Risk neutrality,® which yields:

_ E(Piatdu) (RN)
R

Note that R; is random beforet.

P

2. Clean surplus relation:
D1 = by + Xera - Ghas (CSR)

! See Frankel and Lee (1998), Dechow, Hutton, and Sloan (1999), and Lo and Lys (2000) for an empirical
assessment of the Ohlson (1995) model.

2 For risk aversion, one can replace the expectation operator E by the E* that reflects risk-adjusted
probabilities. See Huang and Litzenberger (1988).



Subsequent derivations are based on the following goodwill equation (GE), which
holdsif and only if one assumes risk neutrality and CSR:

- Et (gt+]_+ Xta+1)

R (GE)

9

3. TheMark-to-Market Model

We start with the simple but important benchmark -- the pure mark-to-market model.
As described in the introduction, we now examine the following four aspects of the mark-
to-market mode!:

1. The behavior of abnormal earnings:. Since there is no goodwill, the goodwill
equation (GE) yields Ex%+1= 0.

2. The pricing equation: P; = by.

3. Therole of the stochastic process underlying interest rates. Interest rates play no
role here because the book value subsumes information about interest rates. An
analogy to an investment fund is helpful. The prices of securities held by the fund
will generally depend on interest rates, but since mark-to-market accounting sets
the book value of each security to its market price, the book value will variations
in market value due to interest rates without having to model stochastic interest
rates.

4. Therole of current and lagged rates: In mark-to-market accounting, goodwill and
expected abnormal earnings are zero. It also follows that Eixi+; = 1oy = rP.. Thus,
the expected forthcoming earnings depend only on the current rate.® The lagged
rate plays no direct role in the analysis because the book value captures al the

information.

4. The Permanent-Ear nings M odel
We now anayze the permanent-earnings model along these four dimensions. In
contrast to the mark-to-market model, the permanent-earnings model is more subtle and

complex because relating earnings to prices requires a specification of the earnings

% See Nissim and Penman (2000) for an empirical relationship between interest rates and accounting rates
of return.



capitalization multiple.* Ohlson (1995) specifies the permanent-earnings model with non-
stochastic interest rates as:
R
Pi=—x~d;
r
The earnings capitalization multiple equals R/r where R is the risk-free rate and r
=R-1.

4.1 The Pricing Equation under Stochastic Discount Rates

In the permanent-earnings model, price equals capitalized earnings minus
dividends. The main question is: When interest rates are stochastic, should the earnings
capitalization multiple be defined as R:.1/ri.1 or R/ri? It is important that the choice also
apply to the case of certainty, i.e., a savings account. We show that only the former
satisfies this criterion.

If at date t we observe x; as the earnings for the period t-1 to t, we can infer that

the savings account balance at t-1 was x/r..1. By t, the balance growsto x, + X = Ra Xt -

Fe1 e
The balance after the withdrawal d; is the price P.. The earnings rate for the period t-1to t
isthe rate prevailing at t-1, not t, so the capitalization factor used to interpret earnings for
the preceding period depends on the lagged rate not the current rate. Therefore, one
obtains the following pricing equation under certainty:

R

=]

P = X ~ dy

From the perspective of our analysis, the mgjor difference between certainty and
uncertainty is that abnormal earnings are zero under certainty, but not under uncertainty.
It remains to be seen whether the above earnings capitalization multiple extends to
stochastic discount rates in the spirit of the Ohlson (1995) model.

4.2 The Behavior of Abnormal Earnings and Earnings
Ohlson (1995) shows that in a permanent-earnings model under constant interest

rates the abnormal earnings persistence parameter is constant.

* See Ryan (1988).



X=Xt Eus
where E(gi+1) = 0.

We now specify the linear information dynamic that sustains the pricing equation
under stochastic interest rates to see how the abnormal earnings persistence parameter

depends on interest rates. We hypothesize the following linear information dynamic:
X?+1: (9 X? t Eraar
where w, can depend only on the history of interest rates. The two main issues are: Does

w, depend on the entire history of interest rates or is a smaller subset sufficient? Does w

oscillate around 1, which isits value when interest rates do not change across time?

Proposition 1: Given risk neutrality and clean surplus, p, =&Xt -d, implies

lt-1
e
M-1
Proof: See Appendix I.

The abnormal earnings persistence parameter depends only on the lagged and

current rate, not the entire history of interest rates. It decreases in the lagged rate and
increases in the current rate. If the distribution of interest rates satisfies reasonable
regularity conditions, then the median abnormal earnings persistence parameter is 1,
which isits value when the interest rates are constant.

The intuition underlying the functional form of the earnings persistence parameter
can be briefly stated as follows. The current abnormal earnings are first divided by the
lagged rate as a capitalization factor and are then multiplied by the current rate to

compute forecasted forthcoming abnormal earnings. Further details are in section 4.4.

The Random Walk of Earnings

Ohlson (1995) implies the following stochastic process for earnings:
EtX. =%*r A b

The first term represents the standard random walk model of earnings and is valid
only if there is no new investment and there are no changes in interest rates. The second

term represents the adjustment to expected earnings due to changes in investment levels



(Aby). It is easy to see that r will be replaced by r; when interest rates are stochastic
because expected earnings depends on the current rate applied to new investments. The
following corollary reveals changing r to r; is not enough; stochastic interest rates

introduce an additional term in the standard random walk model.

Corollary 1. EtX,, =X *riA b+9%A re x

Proof: See Appendix I.

The third term, which has not been recognized in prior research, shows the
direction of a change in interest rate, nor just the level of interest rates, affects earnings
forecasts; an uptick in interest rates lead to higher earnings forecasts, and vice versa.

4.3 The Lack of Need To Specify the Stochastic Process Underlying Interest Rates

The permanent-earnings model does not require a specification of the stochastic
process underlying interest rates because earnings subsume information about interest
rates. In the case of a savings account discussed in section 4.1, the lagged rate is
sufficient to infer the savings account balance from observed earnings and the current
rate is sufficient to compute the growth in the balance over the forthcoming period.
Expectation of future interest ratesis not needed.

4.4 The Role of Current and L agged Rates
A key insight of the paper is that only the lagged rate is needed to capitalize
current abnormal earnings and only the current rate is needed to capitalize expected

forthcoming abnormal earnings.

_Etxtn

Corollary 2: g, = and gtzi.

It It
Proof: See Appendix I.

The corollary brings out the crucia intuition that the earnings rate for a period is

the interest rate prevailing at the beginning of that period.



a

From the corollary, we get E; xf‘ﬂ:rtgt:rti, i.e., the abnormal earnings
=

persistence parameter ¢, =Tt Given current abnormal earnings, the higher the lagged
M-1

rate, the lower the current goodwill; the higher the current rate, the higher the abnormal

earnings that this goodwill is expected to generate.

5. A Weighted-Average of the Two Models
We now extend the weighted average of the permanent-earnings model and the
mark-to-market model presented in Ohlson (1995) to stochastic interest rates. To

facilitate comparison, we continue to study the four aspects listed in the introduction.

5.1 The Pricing Equation
Ohlson (1995) expresses price as a weighted average of the two models as

follows;
R
Ptzk (r_Xt_dt)+(1_k )bt

We specify the pricing equation as a weighted average of the permanent-earnings
model and the mark-to-market model under stochastic interest rates as follows:

R

l-1

Pt:k( Xt_dt)+(1_k)bt

where k0O[0]] .
Our objective is to derive the linear information dynamic and the modification to

the random walk of earnings that are implied by such a representation.

5.2 The Behavior of Abnormal Earnings
Ohlson (1995) shows that the above pricing equation under non-stochastic rates
implies the following linear information dynamic:

X?+1: a)xta * Es1
where E(&:+1) = 0 and

1+t
K+r

k.

w



We hypothesize the following linear information dynamic:
X1 = @ X+ Epan
As before, wx can depend only on the history of interest rates. One can ask

whether w, continue to increase in the current rate and decrease in the lagged rate, asin

the permanent earnings model.

Proposition 2: Given risk neutrality and clean surplus, p,=k (R“1 x—dp)+@-Kk )b
=
. . _1+ r k
impliesgy = ri—.
K+r: riea

Proof: See Appendix I.

Similar to the permanent-earnings model, the abnormal earnings persistence

Jdw
't

>

parameter decreases in the lagged rate and increases in the current rate (For k > 0,

Oand e < 0.) Asthe weight assigned to earnings in the pricing equation increases, the
=

abnormal earnings persistence parameter increases (aa—f‘ > 0). In the mark-to-market

model (k=0), wx = 0, while in the permanent earnings model (k=1), w = ri/re.1.
Although the sensitivity of the abnormal earnings persistence parameter to interest
rates may be expected, its functional form is not obvious. Rearranging the terms in wy

highlights the impact of changing interest rates on w.
— It d+rk

ra K+r
The first term reflects the “correction” due to the changing interest rates while the
second term equals w under constant interest rates. A further understanding of this
relationship requires a specification of how current goodwill relates to current earnings
and expected forthcoming earnings. These relationships are examined in Section 5.4.
So far, we have assumed that k, the weight assigned to permanent-earnings model, is

constant. One can question the extent to which our results depend on this assumption.



The robustness of our results is examined in Appendix Il, which allows k to vary across
time. It shows that «x continues to increase in the current rate and decrease in the lagged

rate when k varies over time but is known at the beginning of a period.

The Random Walk of Earnings
Ohlson (1995) implies the following expression for expected forthcoming

earnings in the weighted-average model:
Et X, = @(x +rAb) +(L-w)r b

Two features of the expression above are noteworthy. First, expected forthcoming
earnings are a weighted average of the expected forthcoming earnings under the two
models. Second, the weight assigned to permanent earnings equals the abnormal earnings
persistence parameter (w). The corollary below shows that under stochastic interest rates
the expected earnings continue to be a weighted average of earnings under the
permanent-earnings model and the mark-to-market model. It turns out, however, that the
weight is no longer equal to the abnormal earnings persistence.

1+
Corollary 3: EgX., =6, (x * rl\b+ %A rix) +(1-9)ribx where 6, =" K

+rt
Proof: See Appendix I.

In contrast to the non-stochastic case, now the weight, 8;, assigned to permanent

earnings in the random walk equation differs from the abnormal earnings persistence

parameter, w. In fact, g, =Ea)t, and 6; depends only on the current rate while w

It
depends on both the current and the lagged rate.
There is, however, a key similarity between the non-stochastic and stochastic
case. In both cases, the weight assigned to permanent earnings in the expected earnings

equation increases with k. (Both wy and 6; increasein k.)

5.3. The Lack of Need to Specify the Stochastic Process of Interest Rates



The weighted-average model does not require that we specify the stochastic
process underlying interest rates because the earnings and book value subsume this
information. This is not because k is time independent in our model. Appendix Il shows
that we do not need a specification of the stochastic process even if k varies through time

but is known at the beginning of a period.

5.4 TheRole of Current and Lagged Rates

The permanent-earnings model showed that one needs only the lagged rate to
capitalize current abnormal earnings and only the current rate to capitalize expected
forthcoming abnormal earnings. The corollary below shows that this intuition extends to

the weighted-average model.

a
k+re BtXieq

a
Corollary 4: g, =~ and g, =k 2.

freoort re-1
Proof: See Appendix I.

There is a key difference between the weighted-average model and its two

extremes (the permanent-earnings model and the mark-to-market model). At both
extremes, gt xf‘+1= rt 9t aNd E¢ xt+1=rt Pt - This, however, is no longer true in the weighted
average of the two models. The following restatement of the relationship between
expected forthcoming abnormal earnings and current goodwill reveals why thisis so:

a _ 1+rt
Etxt+1_ k+rt rt gt .

I, is the earnings rate from the current goodwill over the forthcoming period.

Since k<1, Lt g, 17k

>1. When k = 1 (the permanent-earnings model),
K+rt K+rt

EtXy1 = rt o - When k <1 (the weighted-average model), (x> rt g in addition to the

1-k
+

earnings from the current goodwill, a part of the current goodwill itself (k ) is
rt

expected to be booked as earnings, i.e., the current goodwill is expected to decay over
time as it is gradually transformed into book value through earnings. (In the mark-to-
market model, goodwill isidentically zero and so are expected abnormal earnings.)

10



6. The Role of Other Value Relevant Information

So far, we have generalized the Ohlson (1995) model without “other”
information. We have established how stock prices and forecasts of forthcoming earnings
depend on accounting numbers alone when interest rates are stochastic. The main insight
from the preceding analysis is that both the lagged and current rates are needed to
forecast forthcoming earnings based on current earnings. Current earnings are first
divided by the lagged rate to capitalize them and are then multiplied by the current rate to
arrive at the forecast of forthcoming earnings.

We now extend our analysis to include the Ohlson (1995) model with “other”
information. It is interesting to determine whether the current and future rates continue to
play the same role in the presence of such other value relevant information.

Ohlson (1995) allows for non-accounting value-relevant information and expresses price

as follows
R
P =k (r_Xt_dt)+(1_k)bt+ﬁ Ut

The linear information dynamic is specified as follows

a
Xt =@ X Ut Eren

Ut ™ Y Ot éEn
_ _ : _ kR

where Ei(€1t+41) = 0, Efe2+1) = 0. Ohlson (1995) then derives w = " and

+r
=R - K+r
4 B
We allow stochastic interest rates and specify price as follows:
Pk (R d) + @K+ B oy
t-1

The linear information dynamic is as follows:

Xis1 = (ot Xta TU T E1tn

U1~ ViUt t 2141

where Ei(€11+1) = 0 and Ei(e21+1) = 0. We hypothesize that wy and y; depend only on the
history of interest rates.

11



One can ask whether the introduction of “other” information change the
functional form of w, and whether y; depends on the lagged rate. Note that «x depends on
the lagged rate because the lagged rate is needed to interpret current earnings. Vy; is,
however, not expected to depend on the lagged rate.

Proposition 3: Given risk neutrality and clean surplus,

. +1 K ‘K
Po=k Ry —d)+@-k)by + B, implies @y ==, ——andy, = R -~
li-1 ritk  re r8

Proof: See Appendix I.

The proposition shows that the functional form of abnormal earnings persistence
(w) is unaffected by the introduction of “other” information. The persistence of other
information (y;) depends only on the current rate, not the lagged rate.

Thus, this paper generalizes Ohlson (1995) to stochastic interest rates and
highlights the role of current and lagged rates in valuation and forecasting. The next
section describes the empirical implications of our results.

7. Summary and Implications

The analysis in this paper yields a number of striking observations. First, the
generaization of Ohlson [1995] hinges on a thorough understanding of how the
benchmark settings — mark-to-market and permanent-earnings accounting — can allow for
stochastic interest rates. Neither of these two cases leaves any choice as to how one
models value as it relates to book value and earnings, respectively, when interest rates
change. In particular, with respect permanent earnings it is clear that the capitalization
depends solely on the lagged interest rate. Second, given the two benchmarks it is
reasonably straightforward to expand the modeling to weighted-average settings, and to
include so-called “other information”. Third, in all of these cases the lagged interest rates
serves the critical role of scaling current earnings so one can infer how current value
relates to current earnings. Fourth, current interest rates enter the analysis by influencing

the forecast of next-period’'s expected earnings. Whether one considers current book

12



value or current capitalized earnings, the current interest rate thus determines the earnings
ratein atraditional sense.

From an empirical perspective, it may seem unsatisfactory that current rates do
not show up explicitly in the valuation function. It is, after al, well known that
unexpected changes in interest rates correlate with market returns. But this observation is
actually entirely consistent with this paper’s analysis. Interest rate changes are relevant
because they modify perceptions about long run earnings relative to the current interest
rate. The most general version of the Ohlson [95] model here subnames this case.
Simply consider the possibility of having other information (v;) depend on the current
interest rate; that is, the innovation (ex+1) May correlate negatively with unexpected
changes in interest rates. This aspect of the model completes the analysis in that the
model developed is fully consistent with the idea that current rates should influence

current market values.
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Appendix |: Proofs
Proof of Proposition 1
We can restate the expression for P; as.

a

R:Q+M
le-1
That is:
Xa
9=
I

From the goodwill equation (GE) we get,

a
X a o
Rt _ E, X+ 3@y, which smplifiesto
Mt It

i Xa1 = —x@. Thus, ¢y =1 QED.

M1 Me-1

Proof of Corollary 1

From Proposition 1 we get, E; xf‘ﬂzixf‘. Substituting the expression for abnormal

M-

earnings, we get

Et X1~ reby :L(Xt = riab) , which smplifiesto
M1

Et X =X tri(b—beo) + (r- rt—l)ri ,0r
t-1

EtXt+1:X(+rtA by + %A ri X

Proof of Corollary 2

From Proposition 1 we get, E; xtaﬂ:ixf‘. From the proof of proposition 1, we get

I

g,= X Substituti ng, we get E; xiv =r:9,. QED

l-1

14



It is interesting to examine the relationship between expected forthcoming earnings and

current stock price. Substituting the expression for abnormal earnings in E; x{y, :tha

l-1

we Qet, Etxﬁl—rtbt:L(xt—rt_lbt_l). Using CSR, we can restate this as

M1

— Xi _ R:-
Etxt+1_rt(_t+xt_dt)_rt( =
M1 Me-1

Xt—dt)=rtPt-

An analogy to the savings account brings out the relationship between prices and
expected earnings. The earnings x; for the period (t-1, t) imply that the savings account
balance at t-1 was xi/r.1. The balance at t equals the balance at t-1 plus the earnings over
the period (t-1, t) minus the withdrawals over that period (xi-d;). The earnings rate for the
period (t, t+1) isr:.

Proof of Proposition 2

The pricing equation p, =k (—=x,-d,)+(@-k )b, can berestated asfollows:

l-1

Ria

Me-1

P.=k ( X~ di —by) + b

From the clean surplus relation, we get b; + d; = x; + b.;. Substituting for b; + d; in the

expression above, we get

R %~ +b =k (ZE—b) + by

lt-1 lt-1

P =k (

a
Substituting for the expression of abnormal earnings, we get p, =k -t +p,, which
It

a
implies g, =k 2.
re-1

Using the goodwill equation (GE) we get,

Rk - =Eg(k “H+x2)
It It
. + a L .
Ep, = I rk =& whichimplies @ = Lrr: rtLQED
I + l-1 It + k l—

15



Proof of Corollary 3

From Proposition 2 we get, E; x4 = 1:; rthf‘. Substituting for abnormal earnings
It l-1
1+ —I'taa b
we get, EtX,,= I rk (% —rt-1br-1) +r.b
retk M1
Define g, = 141, Kk
K+r:

Thus, E¢X.,=6; [L(xt —reabig) * r‘b‘J +(1-6,)r. by » which can be restated as follows:
r

t-1

EtXa= B (x. *+ rldb + %A re x) +(1-6)r b QED.

Proof of Corollary 4

From Proposition 2 we get, E; x4 = Ltr: rtk—xf‘. From the proof of proposition 2, we

retk lt-1

a
get gy =k —. Substituting we get, EtXta+1= 14::( rege - QED
rt—1 rt

Substituting for abnormal earnings and goodwill in the equation above, we get:
rt
EtX4q~rtht = ——Re(Py —hy)
7 retk !
Upon simplification, we get:
EtX = —— (Rt Pt - @-K)by)
re+k

Proof of Proposition 3
R4

M-

gt:Pt_bt:k( Xt_dt_b[)"'ﬂUt

Substituting for b, from the clean surplus relation, by + d; = x; + by.;, and using the
definition of abnormal earnings we get:

Xt

M1

gt:k +ﬁUt

Using the goodwill equation (GE) we get,

16



Rk Ky RBu = Et(k M"'ﬁUHl'i'X?ﬂ)

Mt It

SINCE = Y, Ui+ Eapin» WE Qe

a re+l Xt It
Bt =— 1k ——+ -
tX[+1 rt+k It Fia rt+k ,B (RI yt)Ut
Thisimplies,
It R I
rt+k ﬁ (Rt yt)_l
rt+k

=R - ED
V=R rtﬁ Q

Appendix I1: The Weighted Average Model with Variable but Known Weights
We now examine a setting where the weights can vary over time, but are known
at the beginning of aperiod. Thus, priceis expressed as follows:

P, = ki Ra

M1

Xt _dt) + (1_ kt) b[

From the above equation, it is clear that g, = k(== x.—d,~ by
M1

Using CSR, by + di = x; + br.1, we get 9t=kti
r

t-1

Using the goodwill equation (GE) we get,

a a
Xt _ Xi+1
=Et (kt+1

=1 I

R: ki + Xev1)

Since kt+1 is known at timet, we get: °

a ret

EtX, =
P re+tk

t+1 M1

Thus, the abnormal earnings persistence parameter is represented by

_ It +1 ki
rh——
retkea rea

a
S |f ke is NOt known at time t, we would need to know the covariance of ki.; and ity
It

17



As discussed earlier, wx continues to depend on the current and lagged rates. Specifically,
it increases in the current rate and decreases in the lagged rate. We do not perceive a
constant w to be plausible scenario. This can be seen by restating the expression above in
terms of Ki.1.

k
kt+1:LR( : It
X

Fea

A constant wy implies that the expression for weights used in the pricing equation is
recursive (ki+1 depends on k;), which implies that generaly the weights depend on the
entire history of interest rates. Only in the special case of ki = mr.;, (where m is a
constant) we get the following expression where the persistence parameter depends only
on the current rate.

m
1+m

w = R

Although, this results in a ssimple specification of the linear information dynamic, there is
no straightforward economic interpretation of this scenario. The analysis above shows
that Ohlson (1995) can be generalized to allow for variable weights in the pricing
equation.

18



Bibliography
Dechow, Patricia M., Hutton, Amy P., and Sloan, Richard G. (1999). An empirica

assessment of the residual income valuation model. Journal of Accounting and
Economics, 1-34.

Frankel, Richard M., and Lee, Charles M. C. (1998). Accounting valuation, market
expectation and cross-sectional returns. Journal of Accounting and Economics, 283-320.

Huang, C. and R. H. Litzenberger. Foundations of Financia Economics, North Holland,
1988.

Lo, Kin and Thomas Lys 1999, The Ohlson Model: Contribution to Vauation Theory,
Limitations, and Empirical Applications, Journal of Accounting, Auditing and Finance.

Nissim, Doron, and Stephen Penman, 2000, The Empirical Relationship Between Interest
Rates and Accounting Rates of Return, Columbia University Working Paper.

Ohlson, James A., 1995, Earnings, Book Values, and Dividends in Equity Valuation,
Contemporary Accounting Research VVol. 11 No. 2 (Spring 1995) pp 661-687.

Ryan, S., 1988, Structura Modes of the Accounting Process and Earnings, Ph.D.
Dissertation, Stanford University.

19



