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Abstract: This paper integrates the long-run covariance between aggregate consumption 

and firm earnings into the stock valuation process. After assuming that firms adjust their 

dividend payments toward a target dividend payout ratio, we use the intertemporal 

framework of the consumption capital asset pricing model (CCAPM) to explore the 

effect of systematic earnings risks on intrinsic stock values. Our main results show that 

the equilibrium price of a stock is positively related to its long-run earnings growth rate, 

and negatively related to its earnings-consumption beta, obtained from its long-run 

covariance between earnings growth and aggregate consumption growth. This suggests 

that long-run risk measured with earnings affects the theoretical value of a firm. Overall, 

our work suggests that the long-run concept of risk, using accounting earnings, 

represents an appropriate parameter for estimating the equity value of a firm. 

 

Keywords: Stock valuation; Accounting beta; Intertemporal model; Long-run risk; 

CCAPM. 

 

Reference to this paper should be made as follows: Bergeron, C., Gueyie, J-P. and 

Sedzro, K. (201X) ʻEarnings-consumption betas and stock valuationʼ, American J. 

Finance and Accounting, Vol. XX No. X, pp. XX-XX. 

 

Biographical notes: Claude Bergeron, PhD, is an Associate Professor of Finance at the 

University of Quebec (TÉLUQ), Canada. His research interests are in dividend policy, 

stock valuation, and intertemporal models. He has published research papers in 

international peer-reviewed journals such as Journal of Economics and Finance 

(Springer), Finance Research Letters (Elsevier), American Journal of Finance and 

Accounting (Inderscience), Finéco (Laval University), and International Journal of 

Economics and Finance (Toronto). Dr Bergeron is the corresponding author and can be 

contacted at: claude.bergeron@teluq.ca 

 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by R-libre

https://core.ac.uk/display/162158517?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:claude.bergeron@teluq.ca


2 Earnings-consumption betas and stock valuation 

 

 

 

January 2018  Author’s Final Version 

 

Jean-Pierre Gueyie, PhD, is an Associate Professor at the School of Management, 

University of Quebec in Montreal. He received his Ph.D. from Laval University, 

Canada. He has published several papers in refereed scientific journals.  

 

Komlan Sedzro, PhD, is a Professor at the School of Management of University of 

Quebec in Montreal (ESG-UQAM). Professor Sedzro has a broad range of research 

interests encompassing such areas as governance and performance evaluation of 

financial and microcredit institutions, corporate finance, optimal portfolio allocation, 

alternative investments including hedge funds, real estate and commodity derivatives, 

and the application of operational research methods in finance. He has published 

numerous articles and given presentations at various international conferences on these 

topics.  
 

 

 

1 Introduction 

 

According to Nekrasov and Shroff (2009), measurement of risk is perhaps the single-

most difficult task in valuing a security. In addition, according to the authors, if firm 

value is determined by fundamental variables such as earnings, then it would make 

sense to measure risk directly from fundamentals. These points of view are consistent 

with considerable research establishing the empirical or theoretical relation between 

accounting variables and market risk. For example, Beaver et al. (1970) find a 

significant correlation between standard market betas and accounting betas.1 Beaver 

and Manegold (1975) reveal a noteworthy association between market and 

accounting betas as measured under a variety of specifications. Ismail and Kim 

(1989) confirm prior findings about the significant relation between market betas and 

earnings betas, using four different accounting return variables.2 Karels and Sackley 

(1993) examine the statistical relationship between market and accounting betas in 

the U.S. banking industry. Their results indicate that the accounting betas are 

correlated with their market counterparts at levels similar to other (non-banking) 

studies. Baginski and Wahlen (2003) show that accounting betas are significantly 

positively related to the priced risk premiums in univariate regressions, but provide 

only limited explanatory power. Nekrasov and Shroff (2009) use the residual income 

valuation model to analytically derive a simple risk adjustment that equals the 

covariance between a firm’s return on book equity (ROE) and economy-wide risk 

factors. Overall, their empirical results validate their fundamental accounting risk 

measures.  

 

 In a recent paper, Da (2009) proposes a novel way to estimate systematic risk, 

using, exclusively, long-run accounting earnings and aggregate consumption data. 

More precisely, the author proposes that the covariance between long-run accounting 

return and long-run aggregate consumption represents an appropriate empirical 

measure of risk. His results show that this measure of risk explains 58% of the cross-

sectional variation in risk premia. If we add a duration measure, the model explains 
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more than 80%. Likewise, Da and Warachka (2009) construct an analyst earnings 

beta that measures the covariance between the cash flow innovation of an asset and 

those of the market. They find evidence that this cash flow risk measure is priced in 

the cross-section of expected stock returns (see also Schlueter and Sievers, 2014). As 

Goyal (2012, p. 29) mentioned in his asset pricing literature review, Da’s model is 

very useful in explaining returns. Also, as Ball and Sadka (2015, p. 51) pointed out, 

studies on systematic earnings risk represent a promising avenue for further research. 

 

 In this paper, we construct a stock valuation model that integrates the long-run 

covariance between earnings and aggregate consumption. 

 

 Similarly to Da’s study, our stock valuation model extends the important 

concept of long-run risk, first initiated by Bansal and Yaron (2004) and Bansal et al. 

(2005). Bansal and Yaron (2004) reveal that that consumption and dividend growth 

rates include a small long-run component that, in conjunction with Epstein and Zin’s 

(1989) preferences, explains key asset market phenomena, and resolves the equity 

premium puzzle. Bansal et al. (2005) also show that cash flow betas, a measure of 

risk calculated by the long-run covariance between dividend growth and aggregate 

consumption growth, account for more than 60% of the cross-sectional variation in 

risk premia.  

 

 According to Beeler and Campbell (2012), the long-run risks model of Bansal 

and Yaron (2004) and Bansal et al. (2005), has attracted a great deal of attention, with 

important subsequent work by Hansen et al. (2008), Bansal et al. (2009), Bansal and 

Kiku (2011), and Bansal and Shaliastovich (2013), among others. Along these lines, 

Bergeron (2013-A) develops a theoretical stock valuation model that considers the 

long-run sensitivity of dividends to aggregate consumption, and Bergeron (2013-B) 

extends this model to various economic factors.  

 

 As Elton et al. (2014) noted, the correct way to determine the intrinsic value of 

stocks has occupied an enormous amount of effort over a long period of time.3 

Indeed, following the traditional models of Gordon (1962), Basu (1977) and Ohlson 

(1995), many other extension models have been proposed to estimate the value of a 

stock. Examples include Feltham and Ohlson (1999), Pastor and Veronesi (2003), 

Bakshi and Chen (2005), Dong and Hirshleifer (2005), Yee (2008, 2010), and Hurley 

(2013), in addition to Bergeron (2013-A, 2013-B).  

 

 Nevertheless, none of these above-mentioned works develop a theoretical stock 

valuation model that explicitly integrates the long-run covariance between earnings 

growth and aggregate consumption growth, directly into the intrinsic value. In this 

sense, we can argue that the motivation of the present paper comes from the 

following observations: (1) the success of the recent concept of long-run risk; (2) the 

empirical success of the long-run covariance between earnings and consumption, as 
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an appropriate measure of risk; (3) the importance of stock valuation in finance; (4) 

the absence of a theoretical stock valuation model that explicitly integrates the long-

run earnings-consumption covariance as a measure of risk.  

 

 The development of our model involves the following steps. First, we 

characterise the hypothetical economy, using the intertemporal equilibrium 

framework of the consumption capital asset pricing model (CCAPM) of Rubinstein 

(1976), Lucas (1978) and Breeden (1979). Then, we show, under certain conditions, 

that earnings and stock prices are perfectly cointegrated and that random future prices 

and earnings are directly and stochastically related. Next, we demonstrate that a 

stock’s earnings growth is positively related to its long-run covariance between 

earnings and aggregate consumption. Finally, we isolate the equilibrium stock price 

from the above relationship.  

 

 In this manner, we show that the intrinsic value of a stock is positively related 

to its long-run earnings growth rate, and negatively related to its earnings-

consumption beta, measured by the long-run covariance between the earnings growth 

rate of the stock and the long-run growth rate of the aggregate consumption, divided 

by the long-run growth rate of the aggregate consumption.  

 

 Thereby, the main contribution of the model is to demonstrate that earnings-

consumption betas affect firm theoretical values. In addition, our work suggests that 

the earnings-consumption beta represents an appropriate measure of risk (on the long-

run). Moreover, it supports the use accounting variables for estimating risk. Besides, 

it reveals that expected earnings growth rates should be positively related to risk, in 

theory.  

 

 The remainder of this paper is organised as follows. Section 2 presents the 

intertemporal equilibrium framework. Section 3 derives the intrinsic value of a stock, 

using earnings and aggregate consumption. Section 4 concludes.  

 

 

2 The intertemporal equilibrium framework 

 

Following Bergeron (2013-B, p. 187, and others before), our model’s intertemporal 

equilibrium framework considers a hypothetical economy, in which the representative 

investor maximises the time-separable utility function:4 
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subject to resource constraints, where stC 

~
 is the aggregate consumption at time st   

(   ..., 2, ,1 ,0s ), )(U  is an increasing concave and derivable function, and   is the 

time discount factor ( )10   . 

 

 The solution to this problem, given by the first order necessary conditions, can 

be used to show that the price of stock i, at time t, 
itP , equals:  
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where stiD  ,

~
 is the dividends of stock i at time st   (   ..., 2, ,1s ), and where the 

premium represents a derivative of a function.5  

 

 The right-hand side of Equation (2) corresponds to the present value of all 

future cash flows (dividends), where the stochastic discount factor is equivalent to the 

intertemporal marginal rate of substitution between t and st   ( stM 

~
): stM 

~
 ≡ 

)(/)
~

( tst

s CUCU 
 . With this notation, the equilibrium price of a stock becomes:  
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 Recursively, Equation (3) can be expressed for a single period (between t and 

t+1), in the following manner (see Cochrane, 2005, p. 27): 

 

 )]
~~

(
~

[ 1 ,1 ,1   titittit DPMEP , (4) 

 

where 1 ,

~
tiP  represents the price of stock i at time t+1, given the available information 

at time t. Moreover, since itP  is nonzero, and is known with the current information, 

it can thus be passed through the conditional expectation operator and divided on 

each side to indicate that: 

 

 )]~1(
~

[1 1 ,1   titt rME , (5) 

 

where 1 ,
~

tir  is the rate of return of stock i, between time t and t+1 

( 1 ,
~

tir )1/)
~~

( 1 ,1 ,   ittiti PDP . In the same manner, if there is a short-term riskless 

asset, we can write: 
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 )]1(
~

[1 1 ,1   tFtt rME , (6) 

 

where 1 , tFr  is the rate of return of the riskless asset between time t and t+1.  

 

 Equations (1) to (6) are well known. In the following section, we will combine 

these fundamental equilibrium conditions with earnings, to obtain a practical intrinsic 

value.  

 

 

3 Earnings and stock prices 

 

This section demonstrates that the equilibrium price of a stock is a function of its 

expected earnings growth rate, together with the covariance between its earnings and 

aggregate consumption. We begin by assuming that firms adjust their dividend 

payments toward a target dividend payout ratio. We then integrate earnings into the 

fundamental value of a long-lived asset to reveal that earnings and stock prices are 

cointegrated. Thereafter, we derive the intrinsic value of a stock using (first) the 

quadratic utility function, (second) the Taylor’s expansion theorem, (third) the normal 

distribution, and (fourth) the linear process for earnings.  

 

3.1 Quadratic utility function  

The quadratic utility function is commonly used in finance (and economics). As 

Huang and Litzenberger (1988, p. 207) noted, explicit pricing formulae can be 

derived by assuming that the representative agent’s utility function is quadratic. In 

addition, Huang and Litzenberger demonstrated that the risk-return relationship 

proposed by the canonical CCAPM can be easily derived using this simple utility 

function, which we also utilized in subsection 3.1.  

 

Dividend payout ratio 

Similarly to Bakshi and Chen (2005) and Dong Hirshleifer (2005), our valuation 

stock model focuses on earnings and begins by assuming that dividends relate to 

earnings according to:  

 

 stistiisti XdD    , , ,
~~~
 , (7) 

with 
 

 0] ,~[]~[  , ,   stitstit COVE  ,  

 



C. Bergeron, J-P. Gueyie and K. Sedzro  7 

 

 

 

January 2018   Author’s Final Version 

 

where id  is the dividend payout ratio of stock i; stiX  ,

~
 is the earnings of stock i, at 

time st  ; and 1 ,
~

ti  is the usual residual random term associated to Equation (7) for 

stock i at time st   (   ..., 2, ,1s ).  

 

 The second line of Equation (7) simply supposes that the usual random term, 

given the available information in time t, displays a zero mean value and a zero 

covariance with any other random variables. As Dong and Hirshleifer (2005) 

mentioned, this parameterisation is inspired by the classic survey of Lintner (1956), 

which found that firms adjust toward a target dividend ratio. Thereby, integrating 

Equation (7) in Equation (3) indicates that:  
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The standard assumptions regarding the residual terms sti  ,
~  also indicate that:  
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As before, since the earnings value of stock i at time t, 
itX , is known given the 

available information at time t, it thus be passed through the conditional expectation 

operator of Equation (9), to exhibit: 
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or, if we assemble the elements of the summation term: 
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1







 . To simplify 

the notation, we can also express Equation (10b) in this compact form: 

 

 ititit XP  , (10c) 

 

where ]
~

[ ittit HE . Moreover, if the sequence of variables itH
~

 (t = 0, 1, 2, …, ∞) is 

independent and identically distributed (i.i.d.), then we can write: 
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iitit XP  . (11) 

 

Therefore, given the available information at time t, Equation (11) suggests that the 

future price of the stock and the corresponding earnings are stochastically related in 

the following manner: 

 

 ititi XP 1 ,1 ,

~~
  . (12) 

 

Integrating Equations (7), (11) and (12) into the single period expression of the price 

of an asset, as formulated by Equation (4), allows us to write that: 
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and the standard assumption regarding the residual term, allows us to express that: 
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Dividing each side of Equation (14) by 
iitX  and , gives, after simple manipulations: 
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Rearranging also indicates that:  
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where 
E

tig 1 ,
~

  is the earnings growth rate of stock i, between time t and t+1 

( 

E
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~ )1/

~
1 ,  itti XX .  

 

 Equation (16) presents a particular form of the Euler equation, expressed with 

earnings. Taking the expectation on each side permits us to release the index t of the 

conditional operator, to reveals that: 
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In the same manner, taking the expectation on each of Equation (6), permits us to 

write:  
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 )]1(
~

[1 1 ,1   tFt rME . (18) 

 

Equation (17) minus Equation (18), gives, after simples manipulations, the following 

equality: 
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The mathematical definition of covariance indicates that: 
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From Equation (18), we have: 
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and the basic properties of mathematical covariance reveal, after simple 

manipulations, that:  
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Therefore, we can isolate the expected earnings growth rate of a stock, to show that 

equilibrium conditions predicate that:  
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To get an explicit pricing formula, we will now make a standard assumption on the 

individual utility function.  

 

Utility function 

We assume that the utility function of the representative investor is quadratic, which 

implies, more specifically, that: 
2
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1/b. Integrating this specific utility function into Equation (23) shows that:  
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Using, again, the basic properties of covariance allows us to see that:  



10 Earnings-consumption betas and stock valuation 

 

 

 

January 2018  Author’s Final Version 

 

 

  E

tit

t

tF

ii

tFE

ti gCCOV
CU

br

d

r
gE 1 ,1

1 ,

1

1 ,

1 ,
~ ,

~

)(

)1(

1

1
]~1[ 





















. (25) 

 

Multiplying both sides of Equation (25) by 
tC , and rearranging, indicates that: 
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or, if we prefer (knowing that the covariance of a random variable with a constant is 

equal to zero): 

 

  E

ti

C

t

t

ttF

ii

tFE

ti ggCOV
CU

bCr

d

r
gE 1 ,1

1 ,

1

1 ,

1 ,
~ ,~

)(

)1(

1

1
]~1[ 





















, (26b) 

 

where C

tg 1
~

  is the growth rate of aggregate consumption, between time t and t+1 

( 
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1  tt CC . Multiplying on each side by the variance of the aggregate 

consumption growth rate, ]~[ 1

2 C

tg  , gives: 
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Rearranging, allows us to see that: 
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 Since all the following values )( and ,, ],~[ , , 1

2

1 , tt

C

ttF CUbCgr 
   are positive, 

by construction, then the parameter t  is also positive )0( t . The parameter CE

it  

can be viewed as an accounting consumption beta. More precisely, CE

it  represents 

the short-run earnings-consumption beta of stock i, at time t, measured by the 

covariance between the earnings growth rate of the stock and the aggregate 

consumption growth rate, divided by the variance of the aggregate consumption 
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growth rate. It measures the sensitivity of a company’s earnings to aggregate 

consumption (reflecting economic activity).  

 

 Equation (28) represents an equilibrium condition for one period. It could be 

extended over several periods, or, if we prefer, in the long run.  

 

Many periods 

In the long run, the relationship between the company’s earnings growth rate and its 

sensitivity to aggregate consumption can be obtained by summing from time zero (t = 

0) to time T-1 (t = T-1), that is to say: 
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or, if we prefer, by using the basic properties of the summation operator: 
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Multiplying by the scalar value 
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 Here, the estimators E

ig , Fr  and   represent, respectively, the arithmetic 

average of time values ]~[ 1 ,

E

tigE  , 1 , tFr  and t , while CE

i  can be viewed as the 

weighted average sensitive coefficients of time values CE

it  (t = 1, 2, 3, …, T-1).  
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 To put it differently, E

ig  represents the long-run expected earnings growth rate 

of stock i; while CE

i  represents the long-run earnings-consumption beta of stock i, 

or, more simply, the earnings-consumption beta of stock i. Rearranging Equation 

(32), we can write: 
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or if we prefer: 
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At time t = 0, Equation (11) indicates that: 00 / iii XP ; where the right hand side of 

the equality corresponds to the current price-earnings ratio of stock i. Therefore, we 

can write: 
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In this manner, we can easily isolate the equilibrium price of a stock to obtain a 

simple formula, expressed with accounting earnings. This may be written as:  
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Equation (37) represents our main result. It shows that the equilibrium price of a 

stock depends on its current distributed earnings, expected earnings growth, and 

earnings-consumption beta. More precisely, Equation (37) reveals that the current 

equilibrium price of the stock is positively related to its current distributed earnings 

and its future earnings growth rate, and negatively related to its earnings-consumption 

beta, obtained from the long-run covariance between earnings and aggregate 

consumption. 

 

 Because the relationship between the price of the stock and its earnings-

consumption beta is negative, the last parameter is viewed as a rightful measure of 

risk.6 In this sense, the above stock price expression supports the use of fundamental 

variables (as earnings) for estimating risk.  



C. Bergeron, J-P. Gueyie and K. Sedzro  13 

 

 

 

January 2018   Author’s Final Version 

 

 

 From Equation (37), determining the intrinsic value of a stock requires the 

following steps: (1) establishing the economic exogenous variables (such as the rate 

of return of the riskless asset and the aggregate consumption growth rate), (2) 

observing the stock’s current earnings distribution, and (3) estimating the stock’s 

expected earnings growth rate and the stock’s earnings-consumption beta. If the stock 

exhibits no covariance with aggregate consumption or no risk, then the determination 

of its intrinsic value is analogous to the classic constant growth model, with 

earnings.7  

 

 Besides, if we accept that the earnings-consumption beta represents a measure 

of risk, then Equation (32) suggests that a company’s expected earnings growth rate 

is positively related to risk (in the long run). This point of view is intuitively 

appealing. It is also consistent with classic studies on the association between 

accounting variables and risk, in its standard form.8 Indeed, if we accept that growth 

in earnings arises from the return on new investment, and if we accept that return is 

positively related to risk, then we must accept that the earnings growth rate is 

positively related to risk.9 Our contribution, with Equation (32), is to characterise this 

theoretical relationship with a long-run accounting risk measure.  

 

The estimation of   

We can use the observable values of the market portfolio to facilitate the estimation 

of parameter  . Indeed, from Equation (35) we can write: 

 

 00 /1)]1/()1/[(1 mmmF

CE

m

E

m PXdrg   , (38) 

 

where the index m indicates the market. Thus, after simple manipulations, we have: 

 

 
CE

mmmF

E

m Ydrg  /)]1/()1(1[  , (39) 

 

where 
00 / mmm PXY  . The last value simply refers to the earnings-price ratio of the 

entire market, which corresponds to the inverse of the popular price-earnings ratio.10 

So, if we estimate (for example) that: (1) the earnings-consumption beta of the market 

is equal to 1, (2) the riskless asset equals 6%, (3) the earnings growth rate of the 

market equals 5%, (4) the market distribution ratio equals 50%, and (5) the market 

price-earnings ratio equals 15, then we can propose that parameter   should be equal 

to 2.42%, as shown below; 

 

 1/)]15/5.01/()06.01(05.01[  ,  

 %42.2)0333.1/()06.1(05.1  .  
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 A value of 1, for the earnings-consumption beta of the market, can be justified 

(for practical applications) knowing that the canonical CCAPM establishes an 

equivalency between market-dividend and aggregate-consumption.  

 

 In this section we used the quadratic utility function, for the sake of simplicity. 

However, this restrictive assumption can be ignored, using the Taylor series 

expansion, as we will demonstrate in the next section.  

 

3.2 Taylor series 

According to Taylor’s theorem, we can evaluate the function )(xfy   around the 

point a in terms of its derivatives as follows: 
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When N is equal to 1, the Taylor series approximation indicates that: 

 

 ))(()()( axafafxf  .  

 

Therefore, as Breeden et al. (1989, p. 233) observed, an approximation of the 

marginal rate of substitution (MRS) can be obtained from the first-order Taylor 

series. Indeed, around 
tC , we have: 
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Integrating Equation (40) into Equation (23) suggests that the expected earnings 
growth of a stock approaches the following value: 
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Using the basic properties of mathematical covariance, and then rearranging, 
indicates that: 
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Multiplying by Ct on each side of Equation (42) shows that: 
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Multiplying by ]~[ 1

2 C

tg   on each side of Equation (43) reveals that:  
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Rearranging, allows us to see that: 
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with 
 

 )(/)( ttt CUCUCRRA  . 

 

 Here, the term RRA represents the relative risk aversion evaluated at Ct. Its 

value is necessarily positive, because the second derivative of the utility function 

must be negative, by construction, and the other values in the parameter must be 

positive. As a result, t̂  is also positive ( 0ˆ t ), if we admit that the variance of a 

random variable and the risk-free rate of return are greater than zero, just as the 

parameter .  

 

 Given this, if we replicate the derivation from Equation (28) to Equation (32), 

we get (ignoring the approximation): 
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 Thus, using Equations (33) to (37), we can reproduce our main result 

concerning the equilibrium price of a stock. That is: 
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where 
CE

i ˆ and ˆ  are similar to CE

i  and  derived previously, except that they do not 

refer to the quadratic assumption.  

 

 In the next section, we will increase the model’s robustness using the usual 

normal distribution, without any specific utility function. 

 

3.3 Normal distribution 

According to Stein’s lemma: if variable x~  and variable y~  are bivariate normal, the 

function )~(xf  is differentiable, and the expectation of )~(xf   is <  , then (see 

Cochrane 2005, p. 164): 
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So, if we suppose that 1

~
tC  and 1 ,

~
tiX  are bivariate normally distributed, then, from 

Equation (23), we can write that: 
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is equivalent to the following equality: 
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Again, using the basic properties of mathematical covariance, and then rearranging, 
we get: 
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Also, multiplying by ]~[ 1

2 C

tg   on each side of Equation (50) indicates that:  
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Rearranging, one more time, allows us to see that: 

 

 
CE

ittiitF

E

ti drgE   

 )1/()1(]~1[ 1

1 ,1 , , (52) 

 

where, )(/)]
~

([)1)(1](~[ 11 ,1

2

ttttF

C

tt CUCUECrg   . 

 

 As before, we can easily prove that the parameter t  is positive ( 0t ). 

Again, using Equations (28) to (32), we can write: 
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Therefore, using Equations (33) to (37), we can express: 
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where CE

i  and   are also similar to 
CE

i ˆ and ˆ  derived previously, except that they 

do not refer to an approximation.  

 

 In the following section, we will conciliate the model’s robustness using a linear 

assumption. Breeden et al. (1989, p. 233), Bansal et al. (2005, p. 1644), and Bergeron 

(2013-B, p. 186) inspired this procedure (with earnings).  

 

 

3.4 Linear function 

We assume that the relationship between earnings and consumption growth rates is 

generated by the following linear function: 
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with 
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where E

it  is the intercept for stock i at time t; CE

it  is (again) the earnings sensitivity 

to consumption for stock i at time t; and 
E

ti 1 ,
~

  is the usual random term for stock i at 

time t+1.11  

 

 Besides, we can easily prove that the coefficient of the earnings sensitivity to 

consumption (the beta expressed into the last equation), is equivalent to the parameter 

presented previously:12 
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Integrating Equation (55) into Equation (23) indicates that the expected earnings 
growth of a stock equals: 
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Using the basic properties of covariance, one more time, allows us to write: 
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Rearranging also allows us to write: 
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  is, by construction, negative. Using 

Equations (28) to (32), we get: 
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 Finally, using Equations (33) to (37), we have: 
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where 
CE

i


 and   are also similar to CE

i  and   derived previously, except that they 

come from the earnings linear process expressed by Equation (55).  

 

 

4 Conclusion 

 

Following the traditional discounted cash flow approach, many extension models 

have been proposed to estimate the value of a stock. The primary contribution of this 

paper is to develop a new stock valuation model that takes into account the long-run 

covariance between earnings and aggregate consumption. Put it differently, the 

primary contribution of this theoretical paper is to develop a new stock valuation 

model that integrates the recent concept of long-run risk, using accounting 

variables.13  

 

 Starting from the intertemporal framework of the CCAPM, we showed that the 

equilibrium price of a stock is positively related to its long-run earnings growth rate, 

and negatively related to its earnings-consumption beta, obtained from its long-run 

covariance between earnings growth and aggregate consumption growth. In so doing, 

this paper extends the recent and promising concept of long-run risk to accounting 

earnings.14 In addition, it supports the use of accounting variables for estimating risk. 

Moreover, it demonstrates that the relationship between expected earnings growth 

and risk is positive. Overall, it offers a new tool for stock valuation (especially for 

ordinary stocks).  

 

 Finally, the intertemporal equilibrium framework of our model considered a 

hypothetical economy, in which the representative investor maximises a time-

separable utility function. For future research, it may be suitable to see how we could 

generalize the utility function.  

 

 

Notes 
 

1 In general, an accounting beta represents the covariance between the earnings of a company and the 

market earnings, divided by the variance of the market earnings. Random earnings (E1) can be deflated 

by current prices (P0), book values (B0), or earnings (E0), using the following ratios: E1/P0, E1/B0, and 

E1/E0. 
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2. In their study, Ismail and Kim (1989) use four accounting variables: (1) income available to 

common equity; (2) income available to common equity plus depreciation; (3) income available to 

common equity plus depreciation and deferred taxes; and (4) cash flows generated from continuing 

operations.  

 

3 See Chapter 18 in Elton et al. (2014). 

 

4 In this document, the operators Et, VARt, and COVt refer respectively to mathematical expectation, 

variance, and covariance, where index t implies that we consider the available information at time t. 

Furthermore, the tilde (~) indicates a random variable. 

 

5 See Rubinstein (1976) or Cochrane (2005), Chapter 1. 

 

6 Equation (28) demonstrates that λt is positive (for every t). As a result, parameter λ in Equation (37) 

is also positive. 

 

7 See the constant growth model, Chapter 18, in Elton et al. (2014). 

 

8 On the positive relationship between growth and risk, see, for example, the classic study of Beaver et 

al. (1970), and others. 

 

9 See, again, Chapter 18 in Elton et al. (2014). 

 

10 The earnings-price ratio (earnings divided by price) is sometimes called the earnings-yield. 

 

11 The second line of Equation (55) assumes (as before) that the random standard term (Ɛ) presents a 

zero mean value and a zero correlation value with any other variables. 

 

12 If x, y and e represent general variables, and if y = a + bx + e, where COV(x, e) = 0, then COV(x, 

y) = COV(x, a + bx + e) = COV(x, x)b. Therefore: b = COV(x, y)/σ2(x). 

 

13 Ohlson (1995), Feltham and Ohlson (1999), and Bergeron (2013-A), for example, also present 

theoretical papers on stock valuation that offer direct practical implications. 

 

14 According to Ferson et al. (2013), the long-run risk model following Bansal and Yaron (2004) has 

been a phenomenal success. 
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