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Abstract 

This paper develops and tests a new valuation model. Callen and Morel (2000) apply the 

Lintner (1956) dividend model to the famous Ohlson (1995) valuation model and develop the 

Lintnerian linear accounting valuation model (henceforth, the CM model). However, Bauer 

and Bhattacharyya (2007) suggest that the Lintner dividend model does not fit firm dividend 

policy behaviour appropriately and decide to construct another dividend policy process. This 

study applies their dividend model to construct a new valuation model, which performs better 

than the original Ohlson and CM models empirically. 

Applying the Engle and Granger (1987) cointegration concepts, we examine the 

performance of the three models for the 1,564 firm-year panel data of US companies from 1973 

to 2006. Our findings indicate that all tested variables are stationary after the first order 

difference process and that all three models exhibit long-run equilibrium relations among 

equity price and explanatory variables. However, our model has the highest cointegration ratio, 

which is almost 100 percent of sample firms. Hence, our model is more suitable to evaluate the 

equity value and provides improvement for the previous accounting valuation models. 
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1. Introduction 

The Ohlson (1995) accounting valuation model has received considerable attention due to its 

significance in assessing stock price. In his famous model, Ohlson does not set any constraint 

for the dividend behaviour. Later, Callen and Morel (2000) apply the Lintner (1956) dividend 

model to the Ohlson (1995) model and develop the Lintnerian linear accounting valuation 

model (henceforth, the CM model). Lin et al. (2005) extend the Ohlson (1995) model and 

include dividend information to the valuation model. Their result shows that dividend 

information has value relevance to a firm’s equity price. 

However, Bauer and Bhattacharyya (2007) show that the Lintner (1956) dividend model 

has several problems. Firstly, according to Bond and Mougoue (1991), if earnings follow an 

autoregressive process, the Lintner’s dividend process will be an inappropriate process to 

model a firm’s dividend policy. Since the CM model applies the Lintner model to the Ohlson 

model under the assumption that earnings follow an autoregressive process, the CM model 

suffers from the logical paradox. Secondly, if a firm has its goal of payout rate and wants to 

achieve it, the targeted payout ratio of the firm will be realised eventually. However, it is 

difficult to ask the Lintner’s dynamic dividend behaviour to stop at the goal of payout rate. 

Thus, Bauer and Bhattacharyya (2007) establish an alternative dividend process to describe 

the dynamic behaviour of dividend policy. In this study, we apply the dividend model of 

Bauer and Bhattacharyya (2007) to the Ohlson (1995) model and develop a new valuation 

model which is superior to the Ohlson (1995) and CM models empirically. 

Prior researchers usually used cross-sectional or time-series approaches to test 

accounting valuation models. The former method, which focuses on the fundamental values 

and simultaneously tracks the stock prices and returns, is more popular in the literature 

(Abarbanell & Bernard 2000; Dechow et al. 1999; Francis et al. 2000; Penman & Sougiannis 

1998). However, it encounters a practical limitation due to the time-series nature of the 

accounting valuation model. Thus, recent empirical studies (Ahmed et al. 2000; Ballester et al. 

2002; Callen & Morel 2000) have adopted the time-series approach, examining the 

time-series relation among equity price, book values, earnings and other value-relevant 

variables. 

However, the time-series approach still has potential drawbacks. For example, Granger 

and Newbold (1974) and Phillips (1986) have shown that the ordinary least squares (OLS) 

regressions in nonstationary time-series data could generate spurious results. Therefore, 

accounting valuation models may also suffer from these problems. Qi et al. (2000) conduct 

the unit root test of Phillips and Perron (1988) to 95 US firms and find that market values for 

most of the sample firms are nonstationary. To avoid misleading interpretations of the OLS 

regression model, it is important to verify the cointegration of accounting variables with 

equity value. In this paper, we use the Engle and Granger (1987) test to examine cointegration 
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and stationarity of the variables in three different valuation models first, and then compare the 

effectiveness of the Ohlson, CM and our models.   

Karathanassis and Spilioti (2003) employed panel data analysis to compare the 

explanation ability of the Ohlson model with that of the dividend valuation model. The panel 

data approach not only renders more efficient and unbiased estimators but also allows more 

degrees of freedom for estimation. Similarly, we use the panel data approach in this study. 

According to the result of 1,564 firm-year panel data of US companies from 1973 to 2006, all 

three models have long-run equilibrium relations. However, our model, which follows the 

Bauer and Bhattacharyya (2007) dividend model and applies more complicated current 

earnings, cointegrates for almost 100 percent of sample firms and shows superior ability to 

describe equity value. 

The remainder of the paper  is as follows. Section 2 reviews the relevant literature and 

section 3 discusses our research design and sample selection. Section 4 presents our empirical 

results and section 5 concludes.  

2. Literature Review 

2.1 Ohlson Model 

The underlying mathematics of the Ohlson (1995) model has been described extensively in 

the literature. With three fundamental assumptions including the dividend discount model 

(DDM), the clean surplus accounting relationship (CSR), and the linear information 

dynamics (LID), Ohlson (1995) shows that market value of firm is equal to book value plus a 

linear function of current residual income and a scalar variable which represents other 

information. 

tttt RIBVV  21   (2-1) 

Where: 

Vt = the market value of the firm’s equity at date t, 

BVt = (net) book value at date t, 

RIt = the residual income (abnormal earnings), defined as current accounting 

earnings minus a cost for the capital use (the product of the beginning book value 

and the cost of capital), 

νt = information other than residual income, 

α1, α2=parameters. 
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Equation (2-1) suggests the dependency of the market value on the book value, where 

the book value is adjusted for (i) the current profitability measured by the abnormal earnings, 

and (ii) other information modifying the prediction of future profitability.  

2.2 Lintner Linear Model 

The Ohlson (1995) model doesn’t set any constraint on dividends. Later, Callen and Morel 

(2000) apply the Lintner (1956) dividend model to the Ohlson (1995) model and develop the 

Lintnerian linear valuation model. In the Lintner (1956) dividend model, he assumes that 

firms have a constant target payout ratio to reflect the reluctance of managers to increase 

dividends unless earnings increase permanently. Accordingly, Callen and Morel assume that 

firms establish real dividends by comparing target dividends with the return on last year’s 

book value of equity. Their dividend policy can be modeled as below: 

*
1 1( 1) ( 1)t f t t f td R BV e d R BV         (2-2) 

Where: 

e is the adjustment speed, 

*
td is target dividend, 

fR  is one plus the firm's required rate of return for equity, and 

1tBV   is the beginning book value of equity at period t. 

They combine this equation with a fixed long-run target payout ratio to develop a new 

dividend dynamic model as below: 

*
1(1 )( 1)t t f td e k NI e R BV                (2-3) 

where *k  is the target payout and NIt  is earnings for the period from time t-1 to t. With other 

assumptions similar to those of Ohlson model (DDM, CSR and LID), Callen and Morel 

develop their Lintnerian accounting valuation model as below: 

*(1 ) 1

( )(2 ) 2t t t t
f

e k e e
V NI BV

R e e



  

  
  

           (2-4) 

where t  is the intercept term and ω is the parameter of the process. 
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2.3 Bauer and Bhattacharyya Dividend Model 

Bauer and Bhattacharyya (2007) show that the Lintner (1956) dividend model has theoretical 

drawbacks and fails to fit firm dividend policy behaviour appropriately. Therefore, they 

develop another dividend model by assuming that earnings and dividend can be expressed as 

below: 

1 l n ( )t t t tN I N I N I d     (2-5) 

t
t

t

d
r

NI
   (2-6) 

The earnings in time t+1 is equal to the earnings in time t and the reward produced due 

to investment out of earnings in time t. The logarithmic function reflects the diminishing 

return to investment and θ is a function that models the impact of exogenous variables and 

traps managers’ inter-temporal allocation decisions. Firm managers consider the following 

optimisation problem and choose rt to maximum the expected total payoff for the 

shareholders.  

1
t

t t
r

Max   d E(NI )   (2-7) 

Bauer and Bhattacharyya show that their model performs well empirically in 

cross-sectional Tobit regression and time series fitting. Specifically, the results of the Tobit 

regression are quite consistent with the predictions of their model. In the time series testing, 

their model can fit the empirical data in 96% of the cases for firms with longer data series of 

35 years or more. 

3. Research Design 

3.1 Valuation Model of This Study 

Our model incorporates the spirit of the Bauer and Bhattacharyya (2007) dividend model and 

follows similar assumptions of the Ohlson (1995) model. Equity price is the present value of 

expected future dividends under current information (DDM). The clean surplus relation 

remains unchanged and earnings follow first order autoregressive processes. Compared to the 

CM model, our model uses the Bauer and Bhattacharyya dividend model to describe the 

dividend behaviour. Thus, our model can be described as below: 
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( )t t tV R E d










   (dividend discount model)    (3-1) 

1t t t tBV BV NI d                  (clean surplus relation)         (3-2) 

1 1,  1

1 2 ,  1

t t t t

t t t

N I N I v

v v

  
 

 

 

  

 
        (linear information dynamic) (3-3) 

1 1 1ln( )t t t tNI NI NI d      (dividend policy)                    (3-4) 

Where: 

tV   the market value of equity at date t, 

td   net dividends paid at date t, 

tNI   earnings for the period from time t-1 to t, 

tBV  (net) book value at date t, 

, ,    parameters of the processes, 

 νt = information other than residual income, 

1, 1 2, 1,t t     unpredictable mean-zero disturbance terms. 

Equation (3-4) suggests that earnings are affected by not only previous earnings but also 

by the return of investment decision proposed by Bauer and Bhattacharyya (2007). Besides, 

  presents managers’ real investment decisions.  

We combine equation (3-2) and (3-4) to yield the following equation:  

1 1 1= -( )- ln( )t t t t t td NI BV BV BV BV     (3-5) 

This equation shows that current dividends payout is affected by the next earnings and 

the difference of book value of common stock equity. It is different from the dividend model 

of the CM model showed in equation (2-3), which emphasises the relation of current 

dividends to current earnings and last book value of common stock equity. 

Finally, we apply the Bauer and Bhattacharyya (2007) dividend model and develop our 

valuation model as the following (details are shown in the appendix): 

 

 

2

( 1)

( 1)

t

t

NI

t t NI
f

f

e
V NI

R
e R

 


 








 




                            (3-6) 
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where Rf is one plus the risk-free interest rate. Although both models have similar 

assumptions with the Ohlson (1995) model, the same item of our model and the CM model is 

only the first item in equation (3-6). The second item, consisting of the natural exponential 

element and fR , presents the sum of the difference of book value of equity. Therefore, our 

model applies more complicated current earnings in the valuation model than the CM model, 

which fails to consider the influence of book value on the valuation. 

3.2 Methodology 

To test whether our model is superior to the Ohlson and CM models empirically, we employ 

cointegration concepts proposed by Engle and Granger (1987). Before the cointegration 

concept is introduced, most prior researchers use ‘difference method’ to resolve 

non-stationary problems. However, the ‘difference process’ would destroy valuable 

information in the long-term relationship between original variables. Engle and Granger 

suggest using the original time-series data in evaluating the long-term relationship between 

non-stationary variables, since cointegration implies that long-term equilibrium can still exist 

even for non-stationary variables. 

The procedures for the cointegration test are as follows. Firstly, the unit root test is 

conducted to determine whether a variable is stationary and whether all variables have the 

same order of integration. This step is quite important since all variables should be integrated 

of the same order if the cointegration relationship exists. If the result shows that two variables 

( ty  and tz ) are integrated in the first order, we can continue to estimate the long-run 

relationship: ttt ezy  10  . The residual series from this equation, tê , measures the 

deviations from the long run relationship. If tê  is stationary, the variables ty  and tz  are 

cointegrated. In practice, we can conduct the unit root test to examine the residual series and 

determine the cointegration relation.   

In this study, we test whether a long-run relationship exists among equity price and the 

explanatory variables in three valuation models (Ohlson 1995, CM and our model). 

Specifically, we run the OLS regression (called the cointegrating regression) to verify the 

relation of market value and explanatory variables in these valuation models. Then, we use the 

Augmented Dickey-Fuller Test to examine whether the residuals, tê , from all regressions are 

stationary. The existence of cointegration indicates that the evaluation model can well describe 

a long-term relationship between the equity price and explaining variables empirically. Finally, 

we compare the percentage of firms cointegrated in each model to identify which model is 

better. 
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3.3 Sample and Data 

Our sample firms are US-based listed firms on the NYSE, NYSE Amex and NASDAQ 

exchanges. All relevant data come from the COMPUSTAT and CRSP US stock databases as 

well as the Data Library of Kenneth R. French. The CRSP Database contains daily and 

monthly market data for securities with primary listings on the NYSE, NYSE Amex and 

NASDAQ exchanges while the COMPUSTAT database collects quarterly and yearly 

financial statement information. These two databases are renowned for their accuracy and are 

heavily used for academic research in the literature. Since we need complete panel data for all 

variables in our co-integration test from 1973 to 2006, our sample is reduced to 1,564 

firm-years. Specifically, all selected firm-years need to meet the following criteria: (1) 

financial statement data are available from COMPUSTAT; (2) stock return data are available 

from CRSP; and (3) stock prices are different in fiscal year. These selection criteria are 

commonly used in the literature for US empirical study. We also use the one-month t-Bill rate 

from Ibbotson and Associates as the cost of capital.  

4. Empirical Results 

4.1 Descriptive Statistics 

Table 1 reports descriptive statistics of the sample from 1973 to 2006. The means of all 

variables are greater than medians, indicating that all variables have right-skewed distribution. 

Market value volatility (std. dev. is 20.78) is greater than book value volatility (std. dev. is 

5.57). The possible reason is that book value is the accounting number from financial 

statements and is more stable than market value.  

 

Table 1: Sample Descriptive Statistics  
 Mean Std. Dev Q1 Median Q3 

tV  39.26 20.78 25.00 35.56 48.62 

tBV  5.20 5.57 1.28 1.68 7.00 

tNI  2.57 1.40 1.64 2.30 3.13 

tRI  2.13 1.45 1.21 1.83 2.69 

tr  0.12 0.06 0.10 0.11 0.16 

θ 0.05 1.20 -0.54 0.03 0.52 

ω 0.48 0.21 0.36 0.48 0.59 
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Note: This table presents descriptive statistics of the sample. The units for all variables are in million dollars. 

tV  is market value of common equity at the end of fiscal year t. tBV  is book value of common equity at the end 

of fiscal year t. tNI  is net income. tRI  is residual income, calculated as 1t t tRI NI rBV   . tr  is the cost 

of capital, computed as yearly rate from the one-month Treasury bill. θ and ω are parameters, estimated from 

1 1 1ln( )t t t tNI NI NI d      and 1 1 1, t t t tNI NI v     by linear ordinary least squares. 

4.2 Tests for Stationarity and Cointegration 

To test these three models empirically, we employ the cointegration method proposed by 

Engle and Granger (1987). Firstly, we verify whether all variables are stationary and have the 

same order of integration to avoid spurious regressions. From Augmented Dickey-Fuller 

(ADF) unit root tests without time trend (unreported), all those variables (book value, net 

income, residual income and market value) cannot reject the null hypothesis of 

nonstationarity. Therefore, we need to apply a difference process to these variables before we 

can test the cointegration effect. 

Table 2 presents the ADF statistical results of all the variables after first order difference. 

All the mean and median ADF statistical values are lower than the critical value (-2.93) at the 

0.05 level, which rejects the null hypothesis of nonstationarity. Thus, all test variables are 

stationary after the first order difference process. The ratios of stationarity in market value, 

book value, net income, and residual income are 100, 76.09, 95.65 and 97.83 percent of 

sample firms respectively, which suggests the test valuables in our sample have the same 

order of integration. Therefore, we can continue to test the cointegration among variables in 

Ohlson, CM, and our model. 

Table 2: Augmented Dickey-Fuller Unit Root Test of First Order Difference  

 Mean Std. Dev Q1 Median Q3 Percentage of Stationarity 

tV  -6.65 1.81 -7.70 -6.70 -5.27 100.00 

tBV  -4.96 3.25 -7.28 -5.80 -2.89 76.09 

tNI  -6.02 1.55 -6.96 -6.23 -5.00 95.65 

tRI  -6.33 1.55 -7.04 -6.36 -5.31 97.83 

Note: This table presents the statistics of the Augmented Dickey-Fuller (ADF) unit root test for all variables 

(market value, book value, net income and residual income) after the first order difference process. The critical 

value for this Augmented Dickey-Fuller unit root test without trend at the 0.05 level is -2.93 and the null 

hypothesis means nonstationary. 

Table 3 presents the cointegration test results of the three models. First, we run the 

cointegrating regression and collect the residuals. Then, we test the stationarity of the residual 
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to examine whether long-run equilibrium exists among the variables in these valuation 

models. The mean and median statistics of these models are all less than the critical value of 

-2.93 at the 0.05 level. Obviously, the mean and median statistics of the cointegration test in 

our model are the most negative among all models, indicating a stronger rejection of the null 

hypothesis of non-cointegration. Moreover, the standard deviation in our model for 

cointegration test is only 0.06, compared to 1.11 and 1.08 in the Ohlson and CM models 

respectively. 

The Ohlson model, without any constraint on the firm dividend policy, has 86.96% of 

the sample firms cointegrated in the equity evaluation. The CM model, applying Lintner’s 

(1956) dividend policy, has 89.13% of the sample firms cointegrated. Our model, assuming 

the dividend policy of Bauer and Bhattacharyya (2007), has almost 100% of the sample 

cointergrated. This empirical result indicates that our model performs better than the Ohlson 

(1995) and CM models in describing the behaviour of equity value under the long-term 

equilibrium. 

Table 3: Cointegration Test with Ohlson, CM and Our Model 

Models Mean Std. Dev Q1 Median Q3 Percentage of Stationary 
Ohlson -3.79 1.11 -4.45 -3.74 -3.17 86.96 
       
CM -3.93 1.08 -4.61 -3.84 -3.24 89.13 
Our Model -5.76 0.06 -5.75 -5.74 -5.74 100.00 

Note: This table reports the results of the cointegration test for the Ohlson, CM, and our model. The mean and 

median statistics of the ADF unit root test for the residual from the cointegration regression are presented. The 

critical value of the ADF test without trend at the 5 percent level is -2.93. The null hypothesis means no 

cointegration relationship. 

5. Conclusion 

This study applies the dividend policy model of Bauer and Bhattacharyya (2007) to the 

Ohlson (1995) valuation model to develop a new valuation model. Using the panel data of US 

listed firms from 1973 to 2006, we compare the empirical performance of our model with 

those of the Ohlson (1995) and Callen and Moral (2000) models under the cointegration 

method. Although all models show a long-run equilibrium relation, our model outperforms 

others by considering more complicated current earnings information to evaluate equity value. 

Specifically, almost 100 percent of the sample shows cointegration between equity value and 

explanatory variables in our model, which is more suitable to describe equity price than the 

Ohlson (1995) or Callen and Moral (2000) models.  
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APPENDIX 

As mentioned in the text. Our model applies the following assumptions: 

1

( )t t tV R E d










                (dividend discount model)      (3-1) 

1t t t tBV BV NI d                                    (clean surplus relation)           (3-2) 

1 1,  1

1 2 ,  1

t t t t

t t t

N I N I v

v v

  
 

 

 

  

                  
(linear information dynamic) (3-3) 

1 1 1ln( )t t t tNI NI NI d                          (dividend policy)                   (3-4) 

Because of (3-5) equation, we can have the following two equations:    

1ln( )t t tBV NI NI                                                                    (3-7) 

And, 

 

1

1

t tNI NI

t tBV BV e 
 

                                                                       (3-8) 

 

Applying (3-7) and (3-8) to (3-1), 
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Generally, 

( 1)
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Thus, we can get below: 
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Finally, we can express accounting valuation as below: 
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Provided that < fR and 
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