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Abstract 

We extend the Ohlson (1995) accounting-based valuation model with linear information dynamics 

(LID) to a setting with two firms. We model LID with direct inter-firm information transfers as 

well as other information that is either common or firm-specific. We show how inter-firm 

information transfers in stock prices and returns rely on the underlying LID parameters. We then 

consider two cases. First, we demonstrate how stock prices and returns reflect information transfers 

between two firms that report financial statements with differing frequency, such as when one firm 

reports quarterly and the other reports semi-annually. Second, we derive accounting-based 

valuation for a nondisclosing firm based on inter-firm information transfers from a publicly 

disclosing peer. All our results extend to a setting with multiple firms. Finally, we analyze portfolio 

allocation guided by LID parameters. With multiple stocks, the return on the market portfolio 

depends on news from aggregate abnormal earnings and common other information. 
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1. Introduction 

In an influential paper, Ohlson (1995) studies a single firm and demonstrates how clean 

surplus accounting and linear information dynamics allow valuation based on book value of equity 

and current abnormal earnings. Bernard (1995) notes that Ohlson (1995) shifts attention from 

analyzing prices to forecasting abnormal earnings and that this approach to estimating intrinsic 

values comports with fundamental analysis. To date, accounting-based valuation models confine 

their analysis to a single firm, while other asset pricing models have been extended to multiple 

security settings (e.g., Garman and Ohlson 1980, Admati 1985, Holthausen and Verrecchia 1988). 

The lack of an analytical foundation linking accounting fundamentals of multiple firms to stock 

prices and returns is surprising, given the empirical literature documenting the importance and 

prevalence of inter-firm information. 

The empirical literature examines intra-industry information transfers (Foster 1981, 

Baginski 1987, Han, Wild, and Ramesh 1989, Han and Wild 1990, Dontoh and Ronen 1993, Wang 

2014) and the market’s and analysts’ reactions to peer firms’ disclosures (Freeman and Tse 1992, 

Ramnath 2002, Thomas and Zhang 2008, Shroff, Verdi, and Yost 2017). However, these studies 

lack a rigorous analytical framework. We fill this gap by generalizing accounting-based valuation 

settings to two (or more) related firms and providing analytical benchmarks for assessing 

information transfers from two sources: abnormal earnings and other information. 

The U.S. Securities and Exchange Commission (SEC) requires that firms disclose relative 

information about total shareholder returns in the financial statements (Ma, Shin, and Wang 2021). 

Analytical analysis of this and similar disclosure regulations requires valuation settings with two 

or more firms. Multi-firm accounting-based valuation settings allow calculation of portfolio 

returns from trading strategies in an efficient market with multiple securities.  

We initially extend the Ohlson (1995) model to a two-firm setting by specifying various 

linear information dynamics (LID) that permit inter-firm information transfers and closed form 

solutions when each firm’s abnormal earnings are directly affected by lagged abnormal earnings 
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of the other firm and affected by other information. Since prior analytical accounting-based 

valuation models consider a single firm, they cannot distinguish the roles of common and firm-

specific sources of information. We consider LID that encompass common or firm-specific sources 

of other information and demonstrate that the nature of other information, common or firm-

specific, affects how market values and stock returns respond to contemporaneous financial 

statement disclosures from a related firm. We focus on the simplest setting with two firms, which 

allows separate analyses and comparisons of common versus firm-specific other information. We 

then demonstrate that our results extend to a setting with multiple firms. 

We further consider inter-firm information transfers in two disclosure settings: (i) when 

firms report financial statements with differing frequency and (ii) when only one firm discloses 

financial statements. First, we extend accounting-based valuation to allow for two related firms 

with the same fiscal year-end to report interim financial statements with differing frequency. For 

example, the SEC requires that US domestic filers disclose financial statements quarterly. In 

contrast, Australia and the European Union (EU), among others, require that publicly traded firms 

disclose semi-annually. Arif and De George (2020) find weaker information transfers arising for 

quarters in which only a US firm discloses, relative to quarters in which a related, semi-annually 

disclosing non-US firm also discloses. Kajuter, Klassmann, and Nienhaus (2018) document 

information transfers within a single country. They show information spillover from large public 

Singaporean firms that must report quarterly to small firms that need only disclose semi-annually.1 

Relative to the benchmark case of two related firms that disclose with the same frequency, 

we find that stock prices reflect inter-firm information transfers differently only in periods where 

one firm is not disclosing. In contrast, stock returns reflect inter-firm information transfers 

 
1 Different mandatory disclosure frequencies arise across and within countries. First, large (small) public firms in 
Singapore with market capitalization above (below) S$75 million must report quarterly (semi-annually). Second, 
public (larger private) EU firms are required to disclose financial statements semi-annually (annually). Third, U.S. 
firms must report quarterly, while foreign private issuers registered with the SEC are required to report with only the 
same frequency as in their home country. Finally, we acknowledge that the variation in reporting frequency may be 
voluntary or mandatory around a policy change (Butler, Kraft, and Weiss 2007, Fu, Kraft, and Zhang 2012, Kraft, 
Vashishtha, and Venkatachalam 2018).  
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differently in every period. Therefore future empirical-archival analyses of information transfers 

between firms with different disclosure frequency should rely on stock prices when the more 

frequently disclosing firm is used as a control. 

Second, we derive accounting-based valuation of a nondisclosing private firm based on 

inter-firm information transfers from a disclosing publicly traded firm. Valuation of private firms 

that do not disclose financial statements is notoriously difficult. In addition, some public US firms 

are exempt from the periodic reporting, such as those with securities trading on the Pink Sheets 

that are below the SEC’s size or shareholders-of-record thresholds (Brüggemann et al. 2018).2 A 

proposed SEC rule suggests that regulators remain concerned about firms with securities trading 

on the Pink Sheets (SEC Release No. 34-87115, 2019). Our model assists in valuation of 

nondisclosing firms and more generally suggests that the effect of removing disclosure exemptions 

varies with the extent of inter-firm information transfers.3 

We make three main contributions. First, we present accounting-based valuation models 

with LID to value multiple firms. We consider three settings with two firms that (i) incorporate 

information about their peers’ abnormal earnings directly, (ii) have common other information, 

and (iii) have firm-specific other information. These models provide an analytical foundation for 

studying information transfers and the effects of common and firm-specific other information on 

prices and returns. We show how portfolio selection based on accounting-based valuation allows 

 
2 SEC Rule 15c2-11 requires that only the initial broker-dealer obtain financial statement information before starting 
to quote these securities in the market. Under the piggyback exception, subsequent broker-dealers rely on the initial 
filings reviewed by the initial broker-dealer. Thus disclosure of financial statements is voluntary for a substantial 
number of firms trading on the Pink Sheets and a significant proportion elect not to disclose financial statements 
(Brüggemann et al. 2018). 
3 Bushee and Leuz (2005) study U.S. firms that were not disclosing financial statements to investors but nonetheless 
were actively quoted on the Over-the-Counter Bulletin Board (OTCBB). They find that the eligibility rule in 1999, 
which introduced compliance with the periodic reporting requirements of the 1934 Securities Exchange Act for these 
firms to remain trading on the OTCBB, causes a negative market reaction but higher liquidity, consistent with both 
costs and benefits of mandatory disclosure. They also document evidence consistent with positive externalities to the 
firms that were already disclosing financial statements with the SECs prior to the eligibility rule. These firms 
experience positive stock returns and increases in liquidity after the eligibility rule took effect. Moreover, Burnett 
(2020) shows that stock prices reflect undisclosed financial statement information for OTCBB firms immediately 
before the eligibility rule. These findings are generally consistent with externalities from information transfers that we 
predict. Inter-firm information transfers is one channel through which firms benefit from their peers’ disclosures and 
through which undisclosed information is revealed. 



4 
 

investors to neutralize shocks in returns. Specifically, we provide an analytical foundation for the 

different relations between returns and earnings surprises at the firm level and at the aggregate, 

industry level, or economy level.  

Second, we develop a benchmark for the degree of inter-firm information transfers between 

firms that report financial statements with differing frequency. We show that financial statement 

information from more frequently reporting firms spills over into stock prices and returns of less 

frequently reporting firms but that this relation is not one sided. The prices of more frequent 

reporters are also altered in the absence of financial statement information from the less frequent 

reporters. Furthermore, firms’ returns differ, relative to a setting where firms disclose financial 

statement with the same frequency.  

Third, we derive an accounting-based valuation of firms that do not publicly disclose 

financial statements based on information transfers from related firms that do. This allows 

valuation of previously public U.S. firms that went private and therefore are exempt from 

reporting. We show that, in the presence of a related “private” firm that does not provide financial 

statements, returns may exhibit correlation over time, even in an informationally efficient market. 

Our findings should be of interest to investors and researchers, as they model information flows 

between firms and offer a benchmark for the degree of inter-firm information transfers in stock 

market values and returns. 

The paper proceeds as follows. Section 2 reviews the Ohlson (1995) accounting-based 

valuation model without other information and describes its extension to a two-firm setting with 

direct information transfers as a benchmark, before introducing two types of other information, 

common and firm-specific. Section 3 considers two settings where firms disclose with differing 

frequency. In the first setting, one firm discloses twice as frequently as the other. In the second 

setting, one firm must disclose every period, while the other never discloses after its initial 

financial statements. Section 4 concludes. Notation and variable names are defined in Appendix 

A. The remaining appendices present the proofs.  
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2. Accounting-based Valuation Model 

Ohlson (1995) presents a valuation model for companies that engage exclusively in 

operating activities, so that future abnormal earnings are correlated with current abnormal 

earnings.4 Ohlson (1995) shows that accounting-based valuation anchors on book value, such that 

a firm’s market value equals book value and the expected discounted sum of future abnormal 

earnings. Ohlson (1995) also assumes LID, such that the most recent abnormal earnings suffice 

for predicting all abnormal earnings, which simplifies the expression of firm value.  

2.1. Review of Accounting-based Valuation for One Firm 

Ohlson (1995) considers a single firm (denoted by 𝑗) and risk neutral investors. At the 

beginning of each period 𝑡, the firm has book value of equity denoted by 𝐵!(t − 1). By the end of 

period 𝑡, firm 𝑗 reports earnings of 𝑥!(t) and pays dividends (net of capital contributions) of 𝑑!(t). 

At the end of period 𝑡, book value of equity follows from Clean Surplus Relation (CSR): 

  𝐵!(t) = 𝐵!(t − 1) + 𝑥!(t) − 𝑑!(t). 

CSR merely describes how book value evolves over time, it increases with earnings, 𝑥!(t), and 

decreases with dividends paid, 𝑑!(t).5 

Prior literature assumes that firm 𝑗’s market value at time 𝑡,	𝑃!(t), equals the Present Value 

of Expected Dividends (PVED): 

𝑃!(t) = ∑ 𝐸"2𝑅#$%𝑑!(t + 𝜏)5&
%'( ,  

where 𝐸" denotes expectations taken using information available at time 𝑡 and 𝑅# = 1 + 𝑟 > 1 is 

one plus the risk-free interest rate, 𝑟. Interest rates remain constant over time for simplicity; that 

is, the term structure of interest rates is deterministic and flat. We also abstract from risk 

 
4 Feltham and Ohlson (1995) articulate that retained earnings are reinvested in risk-free (government) bonds, which 
do not generate future abnormal earnings. 
5 The implications, necessity, and validity of the CSR assumption are discussed by Preinreich (1936, 1938), Peasnell 
(1982), Ohlson (1995), and O’hanlon and Peasnell (2002), among others. 
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adjustments. These assumptions simplify exposition and are not critical, and the literature shows 

how to relax them.6 

Using PVED, we can value the firm based on CSR. Defining abnormal earnings for the 

firm as: 𝑥!)(t) = 𝑥!(t) − (𝑅# − 1)𝐵!(t − 1), CSR can be written as: 

(1) 𝑑!(t) = 𝑅#𝐵!(t − 1) − 𝐵!(t) + 𝑥!)(t). 

Using PVED yields: 

(2) 𝑃!(t) = 𝐵!(t) +8 𝑅#$%𝐸"2𝑥!)(t + 𝜏)5
&

%'(
. 

Alternatively, Penman (1992) expresses the market-to-book ratio, 𝑀𝐵!(t) =
*!(,)

.!(,)
, based on its 

future abnormal return-on-equity ratios, :𝑅𝑂𝐸!(t + 𝜏) − 𝑟<, as: 𝑀𝐵!(t) = 1 +

= 𝑅#$%𝐸" >
.!(,/%$()

.!(,)
:𝑅𝑂𝐸!(t + 𝜏) − 𝑟<?

&

%'(

.  

Ohlson (1995) introduces LID, and, without other information, it reduces to: 

(3) 𝑥@!)(t + 1) = 𝜔𝑥!)(t) + 𝜀!̃(t + 1), 

where the parameter is bounded with −1 ≤ 𝜔 ≤ 1 and the disturbance term, 𝜀!̃(t + 1), has zero 

mean and is independent over time. This simplified LID assumption reduces goodwill (the infinite 

sum in the second term of Equation 2) to the product 𝛼𝑥!)(t), where the constant 𝛼 = 0
(1"$0)

 

represents the sensitivity of price to abnormal earnings, which is increasing in 𝜔. We next extend 

this special case of LID without other information to a setting with two firms denoted by 𝑗 and 𝑘. 

2.2. Two Firms Without Other Information 

As a benchmark, we initially mute the role of other information. We also assume firms 

must disclose their financial statements simultaneously at the end of each period. This benchmark 

 
6 See Feltham and Ohlson (1999), Gode and Ohlson (2004), Christensen and Feltham (2009), Nekrasov and Shroff 
(2009), Clubb (2013), and Lyle, Callen, and Elliott (2013), among others. 
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allows us to characterize the effect of two firms’ simultaneous disclosure of their earnings and 

book values in the absence of other information. Formally, this benchmark involves LID for two 

firms where: 

(4) 𝑥@!)(t + 1) = 𝜔!!𝑥!)(t) + 𝜔!2𝑥2)(t) + 𝜀!̃(t + 1); 

(5) 𝑥@2)(t + 1) = 𝜔2!𝑥!)(t) + 𝜔22𝑥2)(t) + 𝜀2̃(t + 1). 

In the setting presented by Equations (4) and (5), the two firms are related, as captured by the 

parameters 𝜔!2 and 𝜔2!, which permit direct inter-firm information transfers. These parameters 

might be nonzero, because the two firms share customers, suppliers, or engage in transactions, 

such as a sale from one to the other. Throughout the paper, all parameters are common knowledge 

and the disturbance terms, 𝜀!̃ and 𝜀2̃, have mean zero, variances 𝜎!3 = 𝑉𝐴𝑅2𝜀!̃(t + 1)5 and 𝜎23 =

𝑉𝐴𝑅[𝜀2̃(t + 1)], and are independent of each other and independent over time.7  

 

THEOREM 1: Given PVED and the LID presented in equations (4) and (5), firm values are 

determined by 

(6) 𝑃!(t) = 𝐵!(t) + α!!𝑥!)(t) + α!2𝑥2)(t); 

(7) 𝑃2(t) = 𝐵2(t) + α2!𝑥!)(t) + α22𝑥2)(t); 

where the alpha coefficients are: 

α!! = 𝛥$(P𝜔!!(𝑅# − 𝜔22) + 𝜔!2𝜔2!Q α!2 = 𝛥$(𝑅#𝜔!2 

 α2! = 𝛥$(𝑅#𝜔2!    α22 = 𝛥$(P𝜔22:𝑅# − 𝜔!!< + 𝜔2!𝜔!2Q 

and 𝛥 = :𝑅# − 𝜔!!<(𝑅# − 𝜔22) − 𝜔!2𝜔2! ≠ 0. 

 

 
7 We assume the parameters 𝜔## , 𝜔#$ , 𝜔$# , and 𝜔$$ are bounded between -1 and 1. We refer to direct inter-firm 
information transfer when at least one off-diagonal LID coefficient is nonzero; that is, 𝜔#$ ≠ 0, for 𝑗 ≠ 𝑘. 
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Our proof of Theorem 1 follows Ohlson (1995) closely, although it involves solving a two-

dimensional system with slightly more general coefficient (see Appendix B). Consistent with the 

single firm setting without information transfers and without other information, the sensitivity of 

firm 𝑗 value to its own abnormal earnings, α!!, is increasing in 𝜔!!. Similarly, the sensitivity of 

firm 𝑘 value to its own abnormal earnings, α22, is increasing in 𝜔22.  

As for the inter-firm information transfers, the sensitivity of firm 𝑗 to firm 𝑘’s abnormal 

earnings is captured by α!2, while the sensitivity of firm 𝑘 to firm 𝑗’s abnormal earnings is captured 

by α2! . When α!2 (α2!) is positive, the abnormal earnings of firm 𝑗 (𝑘) have a positive association 

with the lagged abnormal earnings of firm 𝑘 (𝑗).  

When both α!2 and α2! are positive, the firms’ abnormal earnings have a complementary 

effect over time: when one has higher abnormal earnings, the other is expected to have higher 

abnormal earnings in the next period, ceteris paribus. However, when both α!2 and α2! are 

negative, the firms’ abnormal earnings have a substitution effect over time: when one firm has 

lower abnormal earnings, the other is expected to have higher abnormal earnings in the next period, 

ceteris paribus.  

In the special case of absence of direct inter-firm information transfers, that is, 𝜔!2 =

𝜔2! = 0, firms are valued independently, equivalent to Ohlson (1995) without other information. 

In another special case, when direct inter-firm information transfers are one-sided, such as when 

𝜔!2 = 1 and 𝜔2! = 0, firm 𝑗’s valuation is equivalent to Ohlson (1995), where abnormal earnings 

of firm 𝑘 could be considered as other information (for example, from a bellwether firm), that 

affects firm 𝑗’s next period’s abnormal earnings. 

Theorem 1 can be used to characterize the relation between market-to-book ratio and 

return-on-equity ratios. We extend Penman (1992) to a setting with LID and inter-firm information 

transfers. 
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COROLLARY 1: Given PVED and the LID presented in equations (4) and (5), market-to-book 

ratio of firm 𝑗 can be expressed as: 

𝑀𝐵!(t) = 1 + α!!
.!(,$()

.!(,)
:𝑅𝑂𝐸!(t) − r< + α!2

.%(,$()
.!(,)

(𝑅𝑂𝐸2(t) − r). 

 

Firm 𝑗’s market-to-book ratio depends on the return-on-equity ratios of both firms, where 

Firm 𝑗’s own return-on-equity ratio is adjusted by its book value growth, .!
(,$()

.!(,)
, consistent with 

Penman (1992), and where firm 𝑘’s return-on-equity ratio has two multiplicative adjustments, due 

to (1) its book value growth, .%(,$()
.%(,)

, and (2) the difference in scale between the two firms, .%(,)
.!(,)

.  

While Theorem 1 and Corollary 1 characterize the relation between market values and 

accounting variables, some papers characterize the relation between stock returns and accounting 

variables, including Ohlson (1995), Easton and Harris (1991) and Easton and Pae (2004). 

Following Ohlson (1995), we define one-period-ahead excess stock returns of firm 𝑗 for as: 

𝑅𝑒𝑡V !(t + 1) =
4*5!(,/()/6!(,/()$1"*!(,)7

*!(,)
. 

 

THEOREM 2: Given PVED and the LID presented in equations (4) and (5), excess stock returns 

of firm 𝑗 are given by: 

𝑅𝑒𝑡V !(t + 1) = :1 + α!!<
𝜀!̃(t + 1)
𝑃!(t)

+ α!2
𝜀2̃(t + 1)
𝑃!(t)

. 

 

Theorem 2 shows that each firm’s stock returns are independent over time. However, for 

any period 𝑡, two firms’ stock returns are correlated through both firms’ abnormal earnings 

disturbance terms. 
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Theorem 2 allows constructing a portfolio that exclusively exposes investors to one firm’s 

abnormal earnings disturbance terms. By appropriately choosing two portfolio weights, which add 

up to one, the disturbance term of one firm can be fully diversified (see proof in Appendix C.1).  

Moreover, Easton, Harris, and Ohlson (1992) investigate how simultaneous aggregation 

over time of both firm-level stock returns and earnings affect the returns–earnings relation and 

changes its goodness-of-fit. Theorem 2 allows us to characterize aggregate stock returns. Appendix 

C.2 proves how to incorporate aggregation from one to two periods in the presence of direct inter-

firm information transfers. 

2.3. Two Firms with Other Information 

2.3.1. Common Other Information 

When other information is common for both firms, we assume that: 

(8)  𝑥@!)(t + 1) = 𝜔!!𝑥!)(t) + 𝜔!2𝑥2)(t) + 𝑣(t) + 𝜀!̃(t + 1); 

(9) 𝑥@2)(t + 1) = 𝜔2!𝑥!)(t) + 𝜔22𝑥2)(t) + 𝑣(t) + 𝜀2̃(t + 1); 

(10) 𝑣@(t + 1) = 𝛾𝑣(t) + 𝜀8̃(t + 1); 

where 𝑣(t) denotes common other information (COI) with persistence 𝛾 that is bounded between 

-1 and 1. 

Both firms directly incorporate information about their own abnormal earnings as well as 

the other firm’s abnormal earnings. In addition, COI is a leading indicator of future abnormal 

earnings for both firms. 

 

THEOREM 3: Given PVED and LID with COI as presented in equations (8)–(10), firm values 

are determined by: 

(11) 𝑃!(t) = 𝐵!(t) + α!!𝑥!)(t) + α!2𝑥2)(t) + 𝛽!𝑣(t); 

(12) 𝑃2(t) = 𝐵2(t) + α2!𝑥!)(t) + α22𝑥2)(t) + 𝛽2𝑣(t); 
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with the four alpha coefficients (α!! , α!2, α22, and α2!) are as stated in Theorem 1 for the setting 

without other information and: 

𝛽! = 𝛥$(𝑅#
:𝑅# − 𝜔22 + 𝜔!2<

(𝑅# − 𝛾)
; 

𝛽2 = 𝛥$(𝑅#
:𝑅# − 𝜔!! + 𝜔2!<

(𝑅# − 𝛾)
. 

 

The four alpha coefficients are the same with and without COI, because LID assumes that 

abnormal earnings are determined by lagged COI and that COI’s effect is independent of each 

firm’s abnormal earnings disturbance terms.8  

Theorem 3 suggests that the firm’s price is shaped by its own and its peer’s abnormal 

earnings as well as by COI. This relationship represents inter-firm information transfers. However, 

for each firm, COI may be priced differently, as the beta coefficients (𝛽! and 𝛽2) reflect both the 

firm’s and its peer’s underlying information dynamic. COI has the same valuation effect on both 

firms (i.e., 𝛽! = 𝛽2), when the sum of the parameters is the same across firms (i.e., 𝜔!! + 𝜔!2 =

𝜔22 + 𝜔2!).  

COI still affects the valuation of both firms in the special case without direct inter-firm 

information transfers (i.e., 𝜔!2 = 𝜔2! = 0). Specifically, when α!2 = α2! = 0, then: 

𝛽! =
𝑅#

(𝑅# − 𝛾):𝑅# − 𝜔!!<
; 

𝛽2 =
𝑅#

(𝑅# − 𝛾)(𝑅# − 𝜔22)
. 

 

THEOREM 4: Given PVED and the LID with COI as presented in equations (8)–(10), excess 

stock returns of firm 𝑗 are:  

 
8 This result might not hold if LID were replaced with nonlinear information dynamics, following Finn and Ye (1999). 
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𝑅𝑒𝑡V !(t + 1) = :1 + α!!<
𝜀!̃(t + 1)
𝑃!(𝑡)

+ α!2
𝜀2̃(t + 1)
𝑃!(t)

+ 𝛽!
𝜀8̃(t + 1)
𝑃!(t)

. 

 

When firm 𝑗 and firm 𝑘 have COI, the returns of the firms equal the weighted sum of firm 

𝑗’s and firm 𝑘’s disturbance terms and the disturbance term of the common information.  

2.3.2. Firm-specific Other Information 

When other information is firm-specific, we assume the following.  

(13)  𝑥@!)(t + 1) = 𝜔!!𝑥!)(t) + 𝜔!2𝑥2)(t) + 𝑣!(t) + 𝜀!̃(t + 1); 

(14) 𝑥@2)(t + 1) = 𝜔2!𝑥!)(t) + 𝜔22𝑥2)(t) + 𝑣2(t) + 𝜀2̃(t + 1); 

(15)  𝑣@!(t + 1) = 𝛾!𝑣!(t) + 𝜀8̃!(t + 1); 

(16)  𝑣@2(t + 1) = 𝛾2𝑣2(t) + 𝜀8̃2(t + 1); 

where 𝑣! 	(𝑣2) represents other information, specific to firm 𝑗	(𝑘) with persistence 𝛾! 	(𝛾2) that is 

bounded between -1 and 1. Firm-specific other information (FOI) evolves over time based on prior 

period FOI and disturbance terms. 

 

THEOREM 5: Given PVED and LID with FOI as presented in equations (13)–(16), market prices 

are: 

(17) 𝑃!(t) = 𝐵!(t) + α!!𝑥!)(t) + α!2𝑥2)(t) + 𝛽!!𝑣!(t) + 𝛽!2𝑣2(t); 

(18) 𝑃2(t) = 𝐵2(t) + α2!𝑥!)(t) + α22𝑥2)(t) + 𝛽2!𝑣!(t) + 𝛽22𝑣2(t). 

The four alpha coefficients (α!! , α!2, α22, and α2!) are as stated in Theorem 1 for the setting 

without other information, and the beta coefficients (𝛽!! , 𝛽!2, 𝛽22, and 𝛽2!) are given by: 

𝛽!! = 𝛥$(𝑅#
(𝑅# − 𝜔22)
(𝑅# − 𝛾!)

										𝛽!2 = 𝛥$(𝑅#
𝜔!2

(𝑅# − 𝛾2)
 

𝛽2! = 𝛥$(𝑅#
𝜔2!

(𝑅# − 𝛾!)
												𝛽22 = 𝛥$(𝑅#

:𝑅# − 𝜔!!<
(𝑅# − 𝛾2)

. 
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The four alpha coefficients are unchanged, relative to the setting without other information 

presented in Theorem 1, and the setting with COI presented in Theorem 3, because LID renders 

FOI independent of each firm’s abnormal earnings disturbance terms.  

Theorem 5 shows that the firm’s own other information and its peer’s other information 

are priced. The sensitivity of firm 𝑗’s value to its own other information (𝛽!!) depends on firm 𝑘’s 

abnormal earnings response to its lagged abnormal earnings (𝜔22). This indicates that the 

sensitivity of firm 𝑗’s value to its own other information is shaped by the inter-firm information 

transfers. 

In the special case where 𝑅# = 𝜔22 + 𝜔2! = 𝜔!! + 𝜔!2, it follows that 𝛽!! = 𝛽2! and 

𝛽22 = 𝛽!2, such that both firms have the same sensitivity to firm-specific other information. 

Moreover, FOI of a peer firm does not affect valuation in the special case where 𝜔!2 = 𝜔2! = 0, 

since 𝛽!2 = 𝛽2! = 0 and 

𝛽!! =
𝑅#

(𝑅# − 𝛾!):𝑅# − 𝜔!!<
; 

𝛽22 =
𝑅#

(𝑅# − 𝛾2)(𝑅# − 𝜔22)
. 

Lastly, comparing the settings where other information is common and firm-specific, the 

sensitivity of market prices to other information remains the same when 𝜔!2 = 𝜔2! = 0 and 𝛾! =

𝛾2, that is, when information transfer does not occur and when FOI persistence parameters are the 

same across firms. 

 

THEOREM 6: Given PVED and the LID with FOI as presented in equations (13)–(16), excess 

stock returns of firm 𝑗 are: 

𝑅𝑒𝑡V !(t + 1) = :1 + α!!<
𝜀!̃(t + 1)
𝑃!(t)

+ α!2
𝜀2̃(t + 1)
𝑃!(t)

+ 𝛽!!
𝜀8̃!(t + 1)
𝑃!(t)

+ 𝛽!2
𝜀8̃2(t + 1)
𝑃!(t)

. 
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Firm 𝑗’s stock returns reflect the disturbance terms of abnormal earnings and FOI of both 

firms. The price and the returns of firm 𝑗 reflect both the inter-firm information transfers and the 

different sources of other information. 

The literature classifies disclosure effects as competitive or contagious (Wang 2014). The 

competitive (contagious) effect arises when favorable news from firm 𝑘 triggers a negative 

(positive) abnormal stock return for firm 𝑗. Theorem 6 shows that these effects could arise from 

either direct information transfers, where a negative (positive) α!2 induces a competitive 

(contagious) effect, or from firm-specific other information, where a negative (positive) 𝛽!2 

induces a competitive (contagious) effect. 

2.4. Discussion 

Our model offers analytical foundations and guidance for studying information transfers 

and correlations across firms. Specifically, we characterize how inter-firm information transfers 

vary cross-sectionally with accounting fundamentals and how the underlying LID parameters have 

nonlinear moderating effects on firm values and stock returns. Our characterization of 

nonlinearities in the relation to underlying LID parameters could guide the empirical specifications 

used for studying inter-firm information transfers.  

Moreover, our analysis implies that, if COI is observable, the LID parameters can be 

estimated in a single-stage approach. However, if COI is unobservable, a two-stage approach 

might first estimate LID parameters, based on observable abnormal earnings, and then estimate 

the effect of unobservable common other information from stock prices or stock returns (as 

explained below). More generally, method of moments estimation can exploit data from abnormal 

earnings and stock prices simultaneously. 

However, when LID parameters are known, our results can be used to mute the effect of 

individual components of stock returns. In section 2.2, we discuss how to construct a portfolio that 

eliminates a firm’s abnormal earnings disturbance terms. Nevertheless, the disturbance terms of 
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COI and FOI can also be eliminated. Theorem 4 implies that investors can construct a portfolio 

using two firms such that the portfolio returns are unaffected by COI (see Appendix C.3). Theorem 

6 implies that investors can construct a portfolio using two firms such that the portfolio returns are 

unaffected by firm-specific other information (see Appendix C.4). Similarly, investors can also 

construct a portfolio that fully diversifies other information using many firms. Overall, our model 

permits constructing diversifying portfolios based on accounting fundamentals and LID. 

Our results generalize to a multiple firm setting with two sources of unobservable other 

information, that is, common and firm-specific. Even absent direct inter-firm information transfers 

between firms (i.e., 𝜔!2 = 0, for 𝑗 ≠ 𝑘), researchers may not be able to separate the two sources 

of unobservable common information based on two firms. However, a value-weighted portfolio 

constructed using 𝑛 firms will have portfolio returns that follow COI in the limit for 𝑛 → ∞ (see 

Appendix C.5). As the number of firms in the portfolio grows, disturbance terms of firms’ 

abnormal earnings are fully diversified, and the value-weighted portfolio only captures disturbance 

terms to COI. Furthermore, even in the presence of FOI, the value-weighted portfolio is a COI-

mimicking portfolio. This portfolio’s returns allow the identification of COI and can be used to 

empirically identify observable variables that are leading indicators of future abnormal earnings.9 

Lastly, empirical research aggregates stock returns and earnings across firms to investigate 

the relation between the returns on an aggregate market portfolio and cross-sectional aggregate 

earnings surprise (Kothari, Lewellen and Warner 2006, Sadka 2007, Ball and Sadka 2015). 

Consistent with the literature, the analysis presented in Appendix C.5 shows that, when firm value 

is affected by both COI and FOI, the returns on the aggregate market portfolio depend only on 

COI. Our analysis also reconciles prior firm-level and aggregate-level findings. When estimating 

the cross-sectional association between value-weighted market returns and aggregate earnings 

 
9 Early empirical tests of Ohlson (1995) include the work of Frankel and Lee (1998) and Dechow, Hutton, and Sloan 
(1999). Myers (1999) investigates observable other information. Also, recent empirical studies that decompose 
common and firm-specific other information include those by Bhojraj, Mohanram, and Zhang (2020) and Jackson, 
Plumlee, and Rountree (2018).  
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surprises, we expect variables that are correlated with COI (e.g., unemployment) to have a 

significant explanatory power, while variables that are correlated with firm-specific other 

information (e.g., order backlog; see Myers 1999) likely have lower explanatory power, relative 

to firm-level estimation.  

 

3. Accounting-based Valuation of Two firms Reporting with Different Frequency 

Thus far we have assumed all firms disclose their financial information simultaneously at 

the end of each period. Nevertheless, two related firms may have different disclosure requirements 

and disclose with different frequencies. Therefore we relax this assumption and examine two 

settings. First, we consider a setting with two firms, where one provides financial statements twice 

as often as the other. Second, we analyze a setting where one firm discloses financial statements 

every period, while another discloses only once.  

3.1. Different Reporting Frequency 

We derive the accounting-based valuation of two firms that disclose their financial 

statements with different frequencies. For example, publicly traded firms in the US (registered 

with the SEC) must disclose quarterly financial statements. In contrast, publicly traded firms in 

the EU must disclose semi-annually. As a result, when comparing two firms with the same fiscal 

year-end, one listed in US and the other in EU, both will disclose financial statement information 

semi-annually. However, at the end of the first and third fiscal quarters, only the US firm discloses 

its financial statements. Our model also applies to valuation of private EU firms that are required 

to file their financial statements only annually and not as often as public EU firms.10  

We consider a setting where firms have direct inter-firm information transfers, and, for 

simplicity, we abstract from common and firm-specific other information. We assume that both 

 
10 Larger private EU firms must publicly disclose financial statements annually, while public EU firms must publicly 
disclose financial statements semi-annually; see Kausar, Shroff, and White (2016) and Bernard, Burgstahler, and Kaya 
(2018). 
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firm 𝑗 and firm 𝑘 disclose at time 2𝑡, ∀𝑡, such that, by the end of the period, investors know the 

firms’ book values and abnormal earnings as disclosed and the total dividends paid by the firms, 

which is public knowledge.11 However, at the end of the next period, 2𝑡 + 1, ∀𝑡, only firm 𝑗 

discloses, and investors update their information using only the information disclosed by firm 𝑗 

and the total dividends paid by both firms. Since firm 𝑘 does not provide information about its 

current book value and abnormal earnings, investors use the available information to form 

expectations about firm 𝑘’s book value and abnormal earnings. In the following period, 2𝑡 + 2, ∀𝑡, 

when both firms disclose again, the information is updated using both firms’ disclosures and 

dividends paid.12 In period 2𝑡 + 3, ∀𝑡, when only firm 𝑗 discloses, the information set is updated 

again using only the disclosed information from firm 𝑗 and dividends paid, and so on from one 

period to the next.  

Overall, the information available in even periods (i.e., periods where both firms disclose, 

denoted by 2𝑡	∀𝑡) differs from that available in odd periods (i.e., periods where only firm 𝑗 

discloses, denoted by 2𝑡 + 1	∀𝑡); therefore the information used to value the firms differs in even 

periods and odd periods. At the end of any even period, both firms 𝑗 and 𝑘 disclose and thus, as in 

the benchmark setting, firms’ values are based on the most recently disclosed information: 

P𝐵!(2t); 𝑥!)(2t); 𝐵2(2t); 𝑥2)(2t)Q. At the end of any odd period, only firm 𝑗 discloses, and investors 

fill the informational gap by forming expectations based on LID and CSR regarding firm 𝑘’s book 

value and abnormal earnings. Overall, in odd periods, firms’ values are based on the most recently 

 
11 At the end of each period, investors know how much dividends each firm paid. This assumption is based on the fact 
that current investors know their percentage ownership as well as how much dividends they received, and hence they 
know the total dividends paid by the firm. 
12 To derive firm values in this setting, we assume investors can perfectly infer the book values and the abnormal 
earnings of firm 𝑘 in each of the last two quarters from the firm’s semi-annual disclosures. Even if investors are not 
presented with information concerning each of the two last quarters, they can use prior information disclosed and other 
sources of information to assess the firm’s performance in each of the two quarters separately. Alternatively, we 
assume that the semi-annual disclosures provide financial information pertaining to the two quarters it covers 
separately. This assumption essentially requires that the two firms provide comparable information, information 
relating to the same period, even if the disclosure of one firm may not be as timely as the disclosure of its peer.  



18 
 

disclosed information by firm 𝑗 and the information disclosed in the previous period by both firms: 

P𝐵!(2t + 1); 𝑥!)(2t), 𝑥!)(2t + 1); 𝐵2(2t); 𝑥2)(2t); 𝑑2(2𝑡 + 1)Q.13  

 

THEOREM 7: Given PVED and the LID presented in equations (4)–(5):  

(i) When both firms 𝑗 and 𝑘 disclose at time 2𝑡	∀𝑡, firm values are determined by: 

(19) 𝑃!(2𝑡) = 𝐵!(2𝑡) + 𝛼!!𝑥!)(2𝑡) + 𝛼!2𝑥2)(2𝑡); 

(20) 𝑃2(2𝑡) = 𝐵2(2𝑡) + 𝛼2!𝑥!)(2𝑡) + 𝛼22𝑥2)(2𝑡); 

where the alpha coefficients (α!! , α!2, α22, and α2!) are the same as in Theorem 1.  

(ii) When only firm 𝑗 discloses at time 2𝑡 + 1	∀𝑡 (i.e., firm 𝑘 does not disclose), firm values are 

determined by: 

(21) 𝑃!(2t + 1) = 𝐵!(2t + 1) + δ!𝑥!)(2t + 1) + δ!!𝑥!)(2t) + δ!2𝑥2)(2t); 

(22) 𝑃2(2t + 1) = 𝑅9𝐵2(2t) − 𝑑2(2t + 1) + δ2𝑥!)(2t + 1) + δ2!𝑥!)(2t) +

δ22𝑥2)(2t); 

where:  

𝛿! = α!! 														𝛿!! = α!2𝜔2! 																																												𝛿!2 = α!2𝜔22  

δ2 = α2! 													δ2! = 𝛥$(𝜔2!P𝑅#:𝑅# − 𝜔!!<Q												δ22 = 𝛥$(𝜔22P𝑅#:𝑅# − 𝜔!!<Q. 

 

Investors do not observe firm 𝑘’s book value or abnormal earnings at 2t + 1, as firm 𝑘	does 

not provide financial statements in odd periods. Theorem 7 uses CSR to express investors’ beliefs 

about firm 𝑘’s undisclosed book value and LID to express their beliefs about undisclosed abnormal 

earnings: 

 
13 Firm 𝑘 does not provide financial statement information at time 2𝑡 + 1, and thus investors do not observe 
𝐵$(2t + 1). Instead investors use CSR and information about the dividends paid by firm 𝑘 at 2𝑡 + 1 to estimate 
𝐵$(2t + 1). Using CSR we can express the expected value of firm 𝑘’s book value at 2𝑡 + 1 as	𝐸&'()[𝐵$(2t + 1)] =
𝐵$(2t + 1)4 = 𝑅*𝐵$(2t) − 𝑑$(2t + 1) + 𝑥$+(2t + 1)4 , where 𝑥$+(2t + 1)4 = 𝐸&'()[𝑥$+(2t + 1)]. 
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𝐸3"/([𝐵b2(2t + 1)] = 𝑅9𝐵2(2t) − 𝑑2(2t + 1) + 𝐸3"/([𝑥@2)(2t + 1)]; 

𝐸3"/([𝑥@2)(2t + 1)] = 𝜔2!𝑥!)(2𝑡) + 𝜔22𝑥2)(2𝑡). 

 The valuation formulas presented in Theorem 7 oscillate between even and odd periods. In 

even periods, both firms provide financial statement information, and Equations (19) and (20) 

characterize prices that rely only on the most recently disclosed information by both firms. In odd 

periods, only firm 𝑗 provides financial statement information, and Equations (23) and (24) 

characterize prices that use the most recently disclosed information by firm 𝑗 and the information 

disclosed by both firms 𝑗 and 𝑘 in the previous period. Because the available information differs 

between even and odd periods, the pricing functions along with the pricing coefficients differ as 

well. In particular, the pricing functions and pricing coefficients differ not only for firm 𝑘 but also 

for firm 𝑗, as, in the odd periods, investors use expectations about the nondisclosing firm (firm 𝑘) 

to update firm 𝑗’s price. In periods where only firm 𝑗 discloses, investors base prices on the best 

estimate of the unobservable information, i.e., expectations about firm 𝑘’s undisclosed financial 

information.  

 

THEOREM 8: Given PVED and the LID presented in equations (4) and (5): 

(i) Firms’ excess stock returns from period 2𝑡, where both firms disclose, to period 2𝑡 + 1, where 

only firm 𝑗 discloses, are given by: 

𝑅𝑒𝑡V !(2t + 1) = (1 + α!!)
:;!(3,/()

*!(3,)
; 

𝑅𝑒𝑡V 2(2t + 1) = α2!
𝜀!̃(2t + 1)
𝑃2(2t)

.	 

(ii) Firms’ excess stock returns from period 2𝑡 + 1, where only firm 𝑗 discloses, to period 2𝑡 + 2, 

where both firms disclose, are given by: 

𝑅𝑒𝑡V !(2𝑡 + 2) = (1 + 𝛼!!)
:;!(3"/3)

*!(3"/()
+ 𝛼!2

:;%(3"/3)
*!(3"/()

; 
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𝑅𝑒𝑡V 2(2t + 2) = 𝛼2!
𝜀!̃(2t + 2)
𝑃2(2t + 1)

+ (1 + 𝛼22)
𝜀2̃(2t + 2)
𝑃2(2t + 1)

+ 𝑅#
𝜀2̃(2t + 1)
𝑃2(2t + 1)

. 

 

Theorem 8 indicates that the firms’ excess stock returns also change with publicly available 

information. In odd periods, the excess returns of both firms depend only on the disturbance term 

of firm 𝑗. Nevertheless, in even periods, following disclosures of financial information from both 

firms, the returns depend on the disturbance terms of both firms. The returns of firm 𝑘, 

𝑅𝑒𝑡V 2(2t + 2), also depend on prior disturbance terms, since the realization of these disturbance 

terms becomes observable only in even periods, when firm 𝑘’s current and prior financial 

information is disclosed. While the firms’ returns exhibit correlation in even and in odd periods, 

firm 𝑘’s returns in even periods also exhibit autocorrelation, since they are correlated with 

historical information (i.e., earnings information from the previous period). This occurs as 

additional information about firm 𝑘′𝑠 past performance is revealed in even periods. 

Overall, our analysis indicates that different disclosure frequencies alter the pricing 

coefficients of firms that provide more frequent disclosures as well as those that disclose less 

frequently. Arif and De George (2020) compare US firms that disclose every quarter to non-US 

firms that disclose semi-annually. They document that information transfers from US firms’ 

announcements to non-US firms’ stock returns are larger for quarters in which only the US firms 

disclose. 

Our analytical results are consistent with Arif and De George’s (2020) findings. 

Nevertheless, we also show that US firms’ pricing may use abnormal earnings differently in 

periods where non-US firms disclose, relative to periods where information from non-US firms is 

unavailable. Therefore inter-firm information transfers may also arise for US firms in periods 

where non-US firms do not disclose, as, in these periods, prices for US firms reflect expectations 

about the undisclosed information by non-US firms. Consequently, returns may be altered for both 

US and non-US firms, relative to the hypothetical benchmark where all firms disclose with the 
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same frequency. Our results suggest that empirical research should consider the role of information 

disclosure dynamics in firms’ valuation by financial statements users. Furthermore, since returns 

may be shaped by disclosure frequency, returns in periods where all firms disclose may not be an 

appropriate control group for evaluating information transfers. 

3.2. Valuation When One Firm Does Not Disclose  

Not all firms publicly disclose financial statement information. For example, firms listed 

on the Pink Sheets below the SEC’s size or shareholder-of-record thresholds are exempt from the 

1934 Exchange Act’s periodic reporting requirement. Furthermore, other firms that had publicly 

disclosed financial statement information may cease to do so, e.g., firms that abandon an IPO or 

public firms that were acquired and privatized. Givoly, Hayn, and Katz (2010) note that US firms 

with private equity but public debt also need to comply with the periodic reporting requirement. 

But these firms are exempt from periodic reporting to the SEC after their public debt is retired. 

Investors can value firms that discontinue periodic reporting based on financial statement 

information of related firms. We propose an accounting-based valuation model that relies on the 

firm’s last available financial statement disclosure before it ceased to provide financial statements 

to the public and subsequent financial statement information disclosed by related firms. We 

consider a setting with two firms, where firm 𝑗 discloses every period and firm 𝑘 only disclosed 

initially at time 0 and never thereafter. To illustrate, consider firm 𝑗 as a public firm that discloses 

every period (e.g., every quarter or every year) and firm 𝑘 as either a firm that abandoned an IPO 

or a public company that has gone private and last provided financial information at time 𝑡 = 0.  

In this setting, we assume the firms have direct inter-firm information transfer and no 

common or firm-specific other information. The available information for investors at time 0 is 

given by P𝐵!(0); 𝑥!)(0); 𝑑!(0); 𝐵2(0); 𝑥2)(0); 𝑑2(0)Q, and, in each subsequent period 𝑡 > 0, 

investors’ information is expanded with the additional information disclosed by firm 𝑗 and with 
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the observed dividends paid: P𝐵!(t); 𝑥!)(t); 𝑑!(t); 𝑑2(t)Q.14 Although firm 𝑘 does not provide 

financial statement information after time 𝑡 > 0, investors perfectly infer total dividends from the 

dividend payments they receive, provided they know the fraction of the firm they own.15  

Both firms disclose at 𝑡 = 0, and therefore prices are characterized by Theorem 1. In the 

next period, 𝑡 = 1, only firm 𝑗 discloses, and prices are described by Theorem 7(ii). Moreover, 

following Theorem 8, excess stock returns at time 𝑡 = 1 are given by: 

𝑅𝑒𝑡V !(1) = :1 + α!!<𝜀!̃(1)/𝑃!(0) and 𝑅𝑒𝑡V 2(1) = α2!𝜀!̃(1)/𝑃2(0). 

In contrast to Theorem 2, in this setting with asymmetric disclosures, stock returns at time 

𝑡 = 1 simplify and do not depend on 𝜀2̃(1). Moreover, since investors know the realizations of 

𝑥!)(0), 𝑥!)(1) and 𝑥2)(0), at the end of period 𝑡 = 1, investors perfectly infer the realization of the 

disturbance term in the abnormal earnings of firm 𝑗: 𝜀!(1) = 𝑥!)(1) − 𝜔!!𝑥!)(0) − 𝜔!2𝑥2)(0). For 

ease of presentation, we use the realizations of the disturbance terms and the posterior beliefs about 

disturbance terms to value the firms. 

In period 𝑡 = 2, firm 𝑗 continues to disclose but firm 𝑘 does not disclose for two 

consecutive periods. Although investors do not know the realizations of 𝜀2̃(1), 𝜀!̃(2) and 𝜀2̃(2),  

investors do know the realizations of 𝑥!)(0), 𝑥!)(1), 𝑥!)(2), and 𝑥2)(0), and thus they update their 

beliefs regarding 𝑥@2)(1), 𝜀2̃(1), and 𝜀!̃(2) conditional on the realizations of the abnormal earnings. 

Using Equation (4), firm 𝑗’s abnormal earnings at 𝑡 = 2 can be expressed as: 𝑥!)(2) = 𝜔!!𝑥!)(1) +

𝜔!2 f𝜔!!𝑥!)(0) + 𝜔!2𝑥2)(0) + 𝜀2̃(1)g + 𝜀!̃(2).  

To price the firms, we use the posterior distributions of 𝜀2̃(1) and 𝜀!̃(2) at time 𝑡 = 2. We 

assume that investors hold the belief that disturbance terms are normally distributed to derive 

 
14 That is, investors’ information set at time t is: 9𝐵#(0), 𝐵#(1), … , 𝐵#(t − 1), 𝐵#(t); 𝑥#+(0), 𝑥#+(1), … , 𝑥#+(t −
1), 𝑥#+(t); 𝑑#(0), 𝑑#(1), … , 𝑑#(t − 1), 𝑑#(t); 𝐵$(0); 𝑥$+(0); 𝑑$(0), 𝑑$(1), … , 𝑑$(t − 1), 𝑑$(t)<. 
15 For example, all UK private firms must file annually a return statement with a statement of capital and the names 
of the firm’s directors. These firms also submit a confirmation statement with details of shareholders’ names and 
holdings. 
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prices at time 𝑡 = 2 and the resulting stock returns for period 2 (see Appendix D). In each period, 

investors update their beliefs, using the information disclosed by firm 𝑗, and price the realized and 

expected disturbance terms.   

Overall, while at 𝑡 = 0, the firm values are given by Theorem 1, in later periods, firm 

values depend on the initially disclosed information at 𝑡 = 0 and the realizations of the abnormal 

earnings of firm 𝑗. As time passes, investors continue to use the information that was initially 

disclosed (𝑥!)(0), 𝑥2)(0), and 𝜀!(1)) as well as new information that becomes available, i.e., more 

recent disturbance terms. See Appendix D for the firms values at 𝑡 > 0. 

In each period 𝑡 > 0, the disturbance terms may have a nonzero expected value, given the 

realizations of the abnormal earnings of firm 𝑗, and thus investors also price these conditional 

disturbance terms. The effect of the conditional disturbance terms on the price appears to persist, 

suggesting that, while new information is disclosed by firm 𝑗, information pertaining to the 

disturbance terms remains relevant for valuation.  

While a firm may not provide public disclosures, it may still have a stock price that reflects 

new information. For example, some firms listed on the Pink Sheets have stock prices without 

public disclosure of abnormal earnings. If privately informed traders possess information about 

the undisclosed abnormal earnings, then stock prices partially reflect that information.16 

Uninformed investors and researchers may use our model to infer the undisclosed abnormal 

earnings from stock prices. Furthermore, if stock prices are also affected by COI, researchers can 

infer multiple sources of undisclosed information (corresponding to firm 𝑘’s abnormal earnings in 

section 3.2 along with unobservable COI), using stock returns for two or more firms.  

 

 
16 Burnett (2020) provides empirical-archival evidence that stock returns reflect financial statement information, even 
when not publicly disclosed. For OTCBB firms where stock returns are observable, researchers can infer undisclosed 
abnormal earnings by relying on LID. 
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COROLLARY 2: Assume that the disturbance terms in abnormal earnings are normally 

distributed with variances 𝜎!3 and 𝜎23, respectively. If 
<!
,

<%
, ≠ −𝜔!23

((/=!!)
((/=!!0%!)

, then  

(i) 𝑅𝑒𝑡V !(1) and 𝑅𝑒𝑡V !(2) are correlated, and  

(ii) 𝑅𝑒𝑡V 2(1) and 𝑅𝑒𝑡V !(2) are correlated.  

Further, if 
<!
,

<%
, ≠ −𝜔!2

1-/0%%/=%!0!%
=%!

, then  

(iii) 𝑅𝑒𝑡V 2(1) and 𝑅𝑒𝑡V 2(2) are correlated, and  

(iv) 𝑅𝑒𝑡V !(1) and 𝑅𝑒𝑡V 2(2) are correlated. 

 

Given that the firms’ valuation depends on prior disturbance terms, excess stock returns 

may exhibit correlation across firms and over time. Corollary 2 illustrate this for 𝑡 = 1,2 and shows 

that the returns of firm 𝑗 and firm 𝑘 are autocorrelated. Even though stock returns exhibit 

correlation, the stock markets are informationally efficient. In each period following the last 

disclosure by firm 𝑘, investors learn about the previous periods through the disclosures of firm 𝑗. 

While the firms’ valuations anchor on the initially disclosed information and are updated using 

new financial information disclosed by firm 𝑗, as we move away from the last date when firm 𝑘 

provided financial information, investors price more disturbance terms, which may create 

correlation in returns.  

According to Corollary 2, returns may exhibit patterns that are consistent with post-

earnings announcement drift. Empirical studies document that, in periods following an earnings 

announcement, abnormal returns tend to be positively correlated with subsequent earnings 

surprises, implying a correlation between returns and earnings information that was disclosed in 

prior periods. Post-earnings announcement drift is often interpreted as a market anomaly, that is, 

a mispricing by investors who do not fully incorporate all the available earnings information into 

returns in a timely manner (Bernard and Thomas 1989, Abarbanell and Bernard 1992). 
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Nevertheless, Dontoh, Ronen, and Sarath (2003) show that patterns consistent with post-earnings 

announcement drift may arise in a rational expectations model, due to variation in share supply. 

Our results show that post-earnings announcement drift may also be driven by the information 

available in each period to rational investors operating in an informationally efficient market. 

When some firms do not provide financial statements, investors react to prior periods’ 

disturbance terms. This may explain the observed correlation between historical earnings 

information and current returns. As more information is revealed with respect to firm 𝑗, investors 

updated the posteriors of the disturbance terms of both firms, such that it appears as if historical 

earnings information is reflected in current returns with a delay. Thus the observed earnings drift 

is not due to mispricing or nontimely incorporation of information but rather arises from updates 

of investors’ beliefs about undisclosed financial information. Overall, our result is consistent with 

information revelation and does not violate semi-strong market efficiency, as in each period all 

publicly available information is priced.  

 

4. Conclusion 

We extend Ohlson’s (1995) accounting-based valuation setting from one firm to two 

related firms. This allows us to study inter-firm information transfers arising directly from another 

firm’s abnormal earnings and indirectly from other information. We consider both common and 

firm-specific other information and show their effects on accounting-based valuation. We 

demonstrate that these results extend to a setting with multiple firms. 

We evaluate inter-firm information transfers in three settings. In the first benchmark 

setting, two firms disclose with the same frequency at the end of each period. In the second setting, 

two firms with the same fiscal year-end disclose their interim financial statements with different 

frequency, such as semi-annually and quarterly. We show that prices of both are altered in periods 

where only one firm discloses, relative to the benchmark where both disclose in all periods. 

Moreover, returns change in all periods when one firm discloses less frequently (semi-annually 
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instead of quarterly). In the third setting, we characterize information transfers between a 

disclosing firm and a nondisclosing one. This third setting permits valuation of firms listed on Pink 

Sheets, public firms that were privatized, and private firms that abandoned IPOs, among others. 

We show that, in a setting with only one disclosing firm, returns exhibit correlation across firms 

and over time, because subsequent announcements revise investors’ information about previous 

announcements. 

Following the analytical accounting-based valuation literature, we consider stock returns 

for longer time intervals, from instantaneously after an announcement of financial statements to 

instantaneously after the following announcement. We show how stock returns depend on the 

disturbance terms of the firm, its peer, and other information. However, stock returns can also be 

calculated for instantaneous short periods, from immediately before an announcement of financial 

statements to immediately afterward. This approach would allow the comparison of short-horizon 

stock returns around consecutive announcements of financial statements, as considered in recent 

research by Noh, So, and Verdi (2021). 

Finally, we characterize various portfolios with portfolio weights selected based on LID 

parameters. These portfolios involve muting the shocks from each firm’s abnormal earnings and 

other information as well as mimicking the effect of common other information. In sum, 

accounting-based valuation of multiple firms has different implications for portfolio selection in 

the presence of both common and firm-specific other information. Future research on portfolio 

selection might follow Feltham and Ohlson (1999) to explicitly incorporate risk aversion in 

accounting-based valuation through a change in probability measure. Lyle and Yohn (2021) 

consider risk aversion and portfolio selection articulating the link between accounting 

fundamentals and stock returns but do not model information trasfers. Future analytical research 

might also use accounting fundamentals to select firms for an equity portfolio with no initial cash 

outlay, taking a long position in some stocks and a short position in others.  
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Appendix A: Variable Definitions 

𝑛 Number of firms 

𝑗, 𝑘 Firm indicators in two-firm setting 

𝑡 Time indicator 

𝐵!(t) Firm	𝑗’s book value of equity at date 𝑡 

𝑥!(t) 

𝑥!)(t) 

Firm 𝑗’s earnings at date 𝑡 

Firm 𝑗’s abnormal earnings at date 𝑡 

𝑑!(t) Dividends paid by firm	𝑗 at date 𝑡 

𝑃!(t) Ex-dividend market price of firm 𝑗 at date 𝑡 

𝑅# One plus the risk-free interest rate (1 + 𝑟) 

𝑀𝐵!(t) Market-to-book ratio of firm 𝑗 at date 𝑡 

𝑅𝑂𝐸!(t) Return on equity of firm 𝑗 at date 𝑡  

𝜀!̃(t + 1) Disturbance term to firm 𝑗’s abnormal earnings 

𝑅𝑒𝑡V !(t + 1) One-period ahead excess stock returns of firm 𝑗 

𝑣(t) Common other information at date 𝑡 

𝜀8̃(t + 1) Disturbance term to common other information 

𝑣!(t) Firm 𝑗’s firm-specific other information at date 𝑡 

𝜀8̃!(t + 1) Disturbance term to firm 𝑗’s firm-specific other information 
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  APPENDIX B: PROOFS 

PROOF OF THEOREM 1 

We initially follow Ohlson (1995) and assume that full information set, Ω#(t), is common knowledge 

at any time t: 

Ω#(t) = &𝐵$(0), 𝑥$%(0), 𝐵&(0), 𝑥&%(0), 𝐵$(1), 𝑥$%(1), 𝐵&(1), 𝑥&%(1), … , 𝐵$(t), 𝑥$%(t), 𝐵&(t), 𝑥&%(t)-. 

We express LID without other information as: 𝑋'(t + 1) = 𝑅(𝑀'𝑋'(t) + 3
)*!(,-#)
)*"(,-#)

4 

Where 𝑋'(t) = 5/!
#(,)
/"
#(,)
6 is a 1 ⨯ 2-vector and 𝑀' = 𝑅(0# 3

𝜔$$ 𝜔$&
𝜔&$ 𝜔&&4 is an invertible 2 ⨯ 2-matrix with 

non-zero determinant: |𝑀'| = 𝑅(0';𝜔$$𝜔&& −𝜔$&𝜔&$=. The LID assumption implies that the most 

recent information, &𝐵$(t); 𝑥$%(t); 𝐵&(t); 𝑥&%(t)-, forms a sufficient statistic for all prior periods 

information with regards to valuation of both firms. Following Appendix 1 in Ohlson (1995):  

𝑅(0#𝐸1@𝑥A$%(t + 1)B = (1 0)𝑀'𝑋'(t) 

and for 𝜏 > 1: 

𝑅(02𝐸1@𝑥A$%(t + 𝜏)B = (1 0)𝑀'
2𝑋'(t). 

We evaluate Ohlson’s goodwill expression: 

𝑔$(t) = 𝑃$(t) − 𝐵$(t) =H𝑅(02𝐸1@𝑥A$%(t + 𝜏)B
3

24#

= (1 0) IH𝑀'
2

3

24#

J𝑋'(t) 

= (1 0)(𝑀' +𝑀'
' +𝑀'

5 +⋯)𝑋'(t) = α$$𝑥$%(t) + α$&𝑥&%(t). 

Assuming that the maximum characteristic root of the matrix 𝑀' is less than one, it follows that the 

infinite sum of the matrix series (𝑀' +𝑀'
' +𝑀'

5 +⋯) converges to the 2 ⨯ 2-matrix 𝑀'(𝐼' −𝑀')0# 

where 𝐼' = 𝑑𝑖𝑎𝑔(1	, 1) is the 2 ⨯ 2-identity matrix. Thus, the vector of valuation coefficients is: 

;α$$ 		α$&= = (1 0)𝑀'(𝐼' −𝑀')0#. 

Proceeding similarly for firm k, we find that: 

𝑔&(t) = 𝑃&(t) − 𝐵&(t) = (𝑀' +𝑀'
' +𝑀'

5 +⋯)𝑋'(t) = α&$𝑥$%(t) + α&&𝑥&%(t) 

Such that: ;α&$ 			α&&= = (0 1)𝑀'(𝐼' −𝑀')0# 

The comparative statics for Theorem 1 are as follows: 
67!!
68!!

= 𝛥0'(𝑅( −𝜔&&)' > 0                                      67!!
68""

= 𝛥0'𝑅(𝜔$&𝜔&$ 

67!!
68!"

= 𝛥0'𝑅(;𝑅( −𝜔$$=𝜔&$                                         
67!!
68"!

= 𝛥0'𝑅(;𝑅( −𝜔$$=𝜔$& 

	67!"
68!!

= 𝛥0'𝑅((𝑅( −𝜔&&)𝜔$&                                        67!"
68""

= 𝛥0'𝜔$&𝑅(;𝑅( −𝜔$$= 

67!"
68!"

= 𝛥0'𝑅(;𝑅( −𝜔$$=(𝑅( −𝜔&&) > 0                    67!"
68"!

= 𝛥0'𝑅(𝜔$&' > 0 
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We note that the proof of Theorem 1 generalizes to multiple firms without other information. Consider 

an 𝑛-firm setting with LID is given by:  

U

𝑥#%(t + 1)
𝑥'%(t + 1)

⋮
𝑥9%(t + 1)

W = 𝑅(𝑀9,; U

𝑥#%(t)
𝑥'%(t)
⋮

𝑥9%(t)

W + U

𝜀#̃(t + 1)
𝜀'̃(t + 1)

⋮
𝜀9̃(t + 1)

W, 

where 𝑀9,;  is a 𝑛 ⨯ 𝑛-matrix. The vector of valuation coefficients of any firm 𝑗 is:  

;α$#		α$'…α$$ …	α$9= = (0 0… 1… 0)𝑀9,;;𝐼9 −𝑀9,;=
0#, 

where 𝐼9 = 𝑑𝑖𝑎𝑔(1	… 		1) is the 𝑛 ⨯ 𝑛-identity matrix. In the absence of direct inter-firm information 

transfers, 𝑀9,; = 𝑅(0#𝑑𝑖𝑎𝑔(𝜔## …… . 𝜔99). 

 

PROOF OF THEOREM 2  

Following Ohlson (1995), we define one-period ahead excess stock returns of firm 𝑗 as: 

𝑅𝑒𝑡] $(t + 1) = 3�̂�$(t + 1) + 𝑑$(t + 1) − 𝑅(𝑃$(t)4 /𝑃$(t) 

Proceeding as in Easton and Pae (2004), we rewrite the numerator of excess returns of firm j as: 

𝐵$(t + 1) + 𝑑$(t + 1) − 𝑅(𝐵$(t) + α$$𝑥$%(t + 1) + α$&𝑥&%(t + 1) − 𝑅(α$$𝑥$%(t) − 𝑅(α$&𝑥&%(t)  

The first three terms on the right-hand side reduce by CSR to abnormal earnings, 𝑥$%(t + 1). By 

substitution of the definition of abnormal earnings for both firms, the remaining terms can be rewritten 

as: 

;1 + α$$=𝑥$%(t + 1) + α$&𝑥&%(t + 1) − 𝑅(α$$𝑥$%(t) − 𝑅(α$&𝑥&%(t) = ;1 + α$$= 3𝜔$$𝑥$%(t) +

𝜔$&𝑥&%(t) + 𝜀$̃(t + 1)4 + α$& 3𝜔&$𝑥$%(t) + 𝜔&&𝑥&%(t) + 𝜀&̃(t + 1)4 − 𝑅(α$$𝑥$%(t) −

𝑅(α$&𝑥&%(t) = ;1 + α$$=𝜀$̃(t + 1) + α$&𝜀&̃(t + 1) + 𝜁$$𝑥$%(t) + 𝜁$&𝑥&%(t)  

Given the alpha coefficients from Theorem 1 we get:  

𝜁$$ = ;1 + α$$=𝜔$$ + α$&𝜔&$ − 𝑅(α$$ = 0 

𝜁$& = ;1 + α$$=𝜔$& + α$&𝜔&& − 𝑅(α$& = 0 

Therefore, 𝑅𝑒𝑡] $(t + 1) = ;1 + α$$=𝜀$̃(t + 1)/𝑃$(t) + α$&𝜀&̃(t + 1)/𝑃$(t) and similarly, 𝑅𝑒𝑡] &(t +

1) = (1 + α&&)𝜀&̃(t + 1)/𝑃&(t) + α&$𝜀$̃(t + 1)/𝑃&(t). 

We next present the variances of the firms’ returns and the covariance of their returns: 

𝑉𝐴𝑅@𝑅𝑒𝑡] $(t + 1)B = 3;1 + α$$=
'𝜎$' + α$&' 𝜎&'4 / 3𝑃$(t)4

'
 

𝑉𝐴𝑅@𝑅𝑒𝑡] &(t + 1)B = ;(1 + α&&)'𝜎&' + α&$' 𝜎$'=/;𝑃&(t)=
'
 

𝐶𝑂𝑉@𝑅𝑒𝑡] $(t + 1), 𝑅𝑒𝑡] &(t + 1)B = 3;1 + α$$=α&$𝜎$' + (1 + α&&)α$&𝜎&'4 / 3𝑃$(t)𝑃&(t)4 
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Where 𝜎$' = 𝑉𝐴𝑅@𝜀$̃(t + 1)B and 𝜎&' = 𝑉𝐴𝑅[𝜀&̃(t + 1)]. Hence, the correlation between the returns of 

firm 𝑗 and the returns of firm 𝑘 is: 

𝜌 = 𝐶𝑜𝑟𝑟@𝑅𝑒𝑡] $(t + 1), 𝑅𝑒𝑡] &(t + 1)B =
3;1 + α$$=α&$𝜎$' + (1 + α&&)α$&𝜎&'4

3;1 + α$$=
'𝜎$' + α$&' 𝜎&'4

#/'
;(1 + α&&)'𝜎&' + α&$' 𝜎$'=

#/'
 

Theorem 2 shows that the stock returns are independent over time. Further, stock returns for any given 

period 𝑡 are correlated between firms 𝑗 and 𝑘, through the firms’ abnormal earnings disturbance terms. 

The variance of returns and the covariance between the firms’ returns can be expressed as the weighted 

sum of the disturbance terms’ variances. 

 

PROOF OF THEOREM 3 

We define LID with common other information as follows: 𝑋5(t + 1) = 𝑅(𝑀5𝑋5(t) + l
𝜀$̃(t)
𝜀&̃(t)
𝜀=̃(t)

m, 

where 𝑋5(t) = l
𝑥$%(t)
𝑥&%(t)
𝑣(t)

m is a 3 ⨯ 1-vector, and 𝑀5 = 𝑅(0# l
𝜔$$ 𝜔$& 1
𝜔&$ 𝜔&& 1
0 0 𝛾

m, is an invertible 3 ⨯ 3-

matrix with non-zero determinant: |𝑀5| = 𝑅(0';𝜔$$𝜔&& −𝜔$&𝜔&$=𝛾. Following Appendix 1 in Ohlson 

(1995): 

𝑅(0#𝐸1@𝑥A$%(t + 1)B = (1 0 0)𝑀5𝑋5(t) 

and for 𝜏 > 1: 

𝑅(02𝐸1@𝑥A$%(t + 𝜏)B = (1 0 0)𝑀5
2𝑋5(t) 

As in proof of proposition 1, we evaluate the Ohlson’s goodwill expression:  

𝑔$(t) =H𝑅(02𝐸1@𝑥A$%(t + 𝜏)B
3

24#

= (1 0 0) IH𝑀5
2

3

24#

J𝑋5(t) = α$$𝑥$%(t) + α$&𝑥&%(t) + 𝛽$𝑣(t). 

Goodwill for firm 𝑘 is derived similarly as:  

𝑔&(t) = (0 1 0) IH𝑀5
2

3

24#

J𝑋5(t) = α&$𝑥$%(t) + α&&𝑥&%(t) + 𝛽&𝑣(t). 

To extend to the proof for the common other information setting with 3 firms denoted by 𝑗, 𝑘, and 𝑙, 

we would define the invertible 4 ⨯ 4-matrix, 𝑅(0#U

𝜔$$ 𝜔$&
𝜔&$ 𝜔&&

𝜔$> 1
𝜔&> 1

𝜔>$ 𝜔>&
0 0

𝜔>> 1
0 𝛾

W, with non-zero determinant:  

𝐷𝑒𝑡 = 𝑅(05;𝜔$$𝜔&&𝜔>> −𝜔$$𝜔&>𝜔>& −𝜔$&𝜔&$𝜔>> +𝜔$&𝜔&>𝜔>$ +𝜔$>𝜔&$𝜔>& −𝜔$>𝜔>$𝜔&&=𝛾. 

The generalized setting with 𝑛 firms and common other information would require a (n + 1) ⨯

(n + 1)-matrix. In the absence of direct inter-firm information transfers, this matrix reduces to a 



35 
 

diagonal matrix 𝑅(0#𝑑𝑖𝑎𝑔(𝜔## …… . 𝜔99 𝛾) with non-zero determinant 𝐷𝑒𝑡 =

𝑅(09(𝜔##𝜔''…… .𝜔99)𝛾. 

 

PROOF OF THEOREM 4 

To derive the stock returns with common information, we proceed as the proof of proposition 2 based 

on Easton and Pae (2004), we use CSR to rewrite the numerator in stock returns of firm 𝑗 as: 

𝑃$(t + 1) + 𝑑$(t + 1) − 𝑅(𝑃$(t) = ;1 + α$$=𝑥$%(t + 1) + α$&𝑥&%(t + 1)+𝛽$𝑣(t + 1) − 𝑅(α$$𝑥$%(t) −

𝑅(α$&𝑥&%(t) − 𝑅(𝛽$𝑣(t)  

Substitution of abnormal earnings for both firms and common other information, the right-hand side 

becomes: 

;1 + α$$= 3𝜔$$𝑥$%(t) + 𝜔$&𝑥&%(t) + 𝑣(t) + 𝜀$̃(t + 1)4 + α$& 3𝜔&$𝑥$%(t) + 𝜔&&𝑥&%(t) + 𝑣(t) + 𝜀&̃(t +

1)4+𝛽$;𝛾𝑣(t) + 𝜀=̃(t + 1)= − 𝑅(α$$𝑥$%(t) − 𝑅(α$&𝑥&%(t) − 𝑅(𝛽$𝑣(t) = ;1 + α$$=𝜀$̃(t + 1) +

α$&𝜀&̃(t + 1) + 𝛽$𝜀=̃(t + 1) + 𝜁$$𝑥$%(t) + 𝜁$&𝑥&%(t) + 𝜁$=v(t)  

Where given the alpha coefficients are the same as in Theorem 1, it follows from proof of Theorem 2 

that	𝜁$$ = 𝜁$& = 0, and we verify that: 𝜁$= = ;1 + α$$= + α$& + 𝛽$𝛾 − 𝑅(𝛽$ = 0. 

Hence, stock returns for firm 𝑗 is: 

Ret$(t + 1) = ;1 + α$$=𝜀$̃(t + 1) + α$&𝜀&̃(t + 1) + 𝛽$𝜀=̃(t + 1) 

Stock returns for firm 𝑘 follows immediately by symmetry. 

Moreover, let 𝜎=' = 𝑉𝐴𝑅[𝑣A(t + 1)], then the variance of returns of firm 𝑗 is 𝑉𝐴𝑅@𝑅𝑒𝑡] $(t + 1)B =

3;1 + α$$=
'𝜎$' + α$&' 𝜎&' + 𝛽$'𝜎='4 / 3𝑃$(t)4

'
 and the covariance between firms’ returns is: 

𝐶𝑂𝑉@𝑅𝑒𝑡] $(t + 1), 𝑅𝑒𝑡] &(t + 1)B = 3;1 + α$$=α&$𝜎$' + (1 + α&&)α$&𝜎&' + 𝛽$𝛽&𝜎='4 / 3𝑃$(t)𝑃&(t)4.  

 

PROOF OF THEOREM 5 

LID with firm-specific other information can be written as:  

𝑋?(t + 1) = 𝑅(𝑀?𝑋?(t) +

⎝

⎜
⎛
𝜀$̃(t + 1)
𝜀&̃(t + 1)
𝜀=̃$(t + 1)
𝜀=̃&(t + 1)⎠

⎟
⎞
, 

where 𝑋?(t) =

⎝

⎜
⎛
𝑥$%(t)
𝑥&%(t)
𝑣$(t)
𝑣&(t)⎠

⎟
⎞

 is a 4 ⨯ 1-vector, and 𝑀? = 𝑅(0#U

𝜔$$ 𝜔$&
𝜔&$ 𝜔&&

1 0
0 1

0 0
0 0

𝛾$ 0
0 𝛾&

W is an invertible 4 ⨯

4-matrix with non-zero determinant: |𝑀?| = 𝑅(0';𝜔$$𝜔&& −𝜔$&𝜔&$=𝛾$𝛾&. 
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Following Appendix 1 in Ohlson (1995):  

𝑅(0#𝐸1@𝑥A$%(t + 1)B = (1 0 0 0)𝑀?𝑋?(t) 

and for 𝜏 > 1: 

𝑅(02𝐸1@𝑥A$%(t + 𝜏)B = (1 0 0 0)𝑀?
2𝑋?(t) 

As in proof of proposition 1, we evaluate the Ohlson’s goodwill expression:  

𝑔$(t) =H𝑅(02𝐸1@𝑥A$%(t + 𝜏)B
3

24#

= (1 0 0 0)IH𝑀?
2

3

24#

J𝑋?(t) 

= α$$𝑥$%(t) + α$&𝑥&%(t) + 𝛽$$𝑣$(t) + 𝛽$&𝑣&(t) 

As in the proofs of Theorem 1, the solution is symmetric for firm 𝑘 and yields:  

𝑔&(t) = (0 1 0 0) IH𝑀?
2

3

24#

J𝑋?(t) = α&$𝑥$%(t) + α&&𝑥&%(t) + 𝛽&$𝑣$(t) + 𝛽&&𝑣&(t). 

To extend to the proof for a common other information setting with 3 and 𝑛 firms, we would need 6 ⨯

6-matrix and (2n) ⨯ (2n)-matrices, respectively. 

 

PROOF OF THEOREM 6 

To derive the returns with common information, we proceed as the proof of proposition 2 based on 

Easton and Pae (2004), we use CSR to rewrite the numerator in returns of firm 𝑗 as: 

𝑃$(t + 1) + 𝑑$(t + 1) − 𝑅(𝑃$(t) = ;1 + α$$=𝑥$%(t + 1) + α$&𝑥&%(t + 1)+𝛽$$𝑣(t + 1) + +𝛽$&𝑣&(t +

1) − 𝑅(α$$𝑥$%(t) − 𝑅(α$&𝑥&%(t) − 𝑅(𝛽$$𝑣(t) − 𝑅(𝛽$&𝑣&(t)  

Substitution of abnormal earnings for both firms and common information, the right-hand side 

becomes: ;1 + α$$= 3𝜔$$𝑥$%(t) + 𝜔$&𝑥&%(t) + 𝑣$(t) + 𝜀$̃(t + 1)4 + α$& 3𝜔&$𝑥$%(t) + 𝜔&&𝑥&%(t) +

𝑣&(t) + 𝜀&̃(t + 1)4+𝛽$$ 3𝛾$𝑣$(t) + 𝜀=̃$(t + 1)4+𝛽$&;𝛾&𝑣&(t) + 𝜀=̃&(t + 1)= − 𝑅(α$$𝑥$%(t) −

𝑅(α$&𝑥&%(t) − 𝑅(𝛽$$𝑣(t) − 𝑅(𝛽$&𝑣&(t) = ;1 + α$$=𝜀$̃(t + 1) + α$&𝜀&̃(t + 1) + 𝛽$$𝜀=̃$(t + 1) +

𝛽$&𝜀=̃&(t + 1) + 𝜁$$𝑥$%(t) + 𝜁$&𝑥&%(t) + 𝜁$,=$𝑣$(t) + 𝜁$,=&𝑣&(t)  

It follows from proof of Theorem 2 that	𝜁$$ = 𝜁$& = 0, and we verify that: 

𝜁$,=$ = ;1 + α$$= + 𝛽$$𝛾$ − 𝑅(𝛽$$ = 0 

𝜁$,=& = α$& + 𝛽$&𝛾& − 𝑅(𝛽$& = 0 

Hence, stock returns for firm 𝑗 is: 

𝑅𝑒𝑡] $(t + 1) = ;1 + α$$=𝜀$̃(t + 1)/𝑃$(t) + α$&𝜀&̃(t + 1)/𝑃$(t) + 𝛽$$𝜀=̃$(t + 1)/𝑃$(t) + 𝛽$&𝜀=̃&(t +

1)/𝑃$(t)  
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Let 𝜎=$' = 𝑉𝐴𝑅@𝑣A$(t + 1)B and 𝜎=&' = 𝑉𝐴𝑅[𝑣A&(t + 1)] then the variance of returns of firm 𝑗 is 

𝑉𝐴𝑅@𝑅𝑒𝑡] $(t + 1)B = 3;1 + α$$=
'𝜎$' + α$&' 𝜎&' + 𝛽$$' 𝜎=$' + 𝛽$&' 𝜎=&' 4 / 3𝑃$(t)4

'
, and the covariance 

between firms’ returns is 𝐶𝑂𝑉@𝑅𝑒𝑡] $(t + 1), 𝑅𝑒𝑡] &(t + 1)B = 3;1 + α$$=α&$𝜎$' + (1 + α&&)α$&𝜎&' +

𝛽$$𝛽&$𝜎=$' ++𝛽$&𝛽&&𝜎=&' 4 / 3𝑃$(t)𝑃&(t)4. 

By symmetry, the results follow for firm 𝑘.  

 

PROOF OF THEOREM 7  

For any number of periods in the future, 𝜏, we need to evaluate 𝐸1@𝑥A$%(2t + 𝜏)B and 𝐸1[𝑥A&%(2t + 𝜏)]. 

Assume that in period 0 both firm 𝑗 and 𝑘 disclose, thus, the information set is given by: Ω@(0) =

&𝐵$(0); 𝑥$%(0); 𝐵&(0); 𝑥&%(0)-. In the next period, only firm j discloses, therefore the information set is 

given by: 

 Ω@(1) = &𝐵$(0), 𝐵$(1); 𝑥$%(0), 𝑥$%(1); 𝐵&(0); 𝑥&%(0)- = Ω@(0)𝑈&𝐵$(1); 𝑥$%(1)-.  

That is, in period 1, the information set is updated using the disclosed information by firm 𝑗, 

while in the following period, period 2, when both firms disclose again, the information set is updated 

using both firms’ disclosures and is given by:	Ω@(2) = Ω@(1)𝑈&𝐵$(2); 𝑥$%(2); 𝐵&(2); 𝑥&%(2)-. In 

period 3, when again, only firm 𝑗 discloses, the information set is updated again using only the 

disclosed information from firm 𝑗: Ω@(3) = Ω@(2)𝑈&𝐵$(3); 𝑥$%(3)-. For any future date 𝜏 > 3, the 

same dynamics proceed, and the information sets are updated given the available disclosures, using 

financial statements information from both firms in even periods, and using financial statements 

information from firm 𝑗 only in odd periods. 

Under these assumptions, the information sets are different in “even” periods (i.e., period 

where both firms disclose) and “odd periods” (i.e., periods where only firm 𝑗 discloses). At the end of 

any even period, denoted by 2𝑡, both firms 𝑗 and 𝑘 have disclosed and thus as in the Theorem 1, the 

most recently disclosed information, &𝐵$(2t); 𝑥$%(2t); 𝐵&(2t); 𝑥&%(2t)-, forms a sufficient statistics for 

all prior periods information and the pricing coefficients are as in Theorem 1. At the end of any odd 

period, denoted by (2𝑡 + 1), only firms 𝑗 disclosed and thus to value the firms we require the most 

recently disclosed information by firm 𝑗, as well as the information discloses in the previous period by 

both firms:	&𝐵$(2t), 𝐵$(2t + 1); 𝑥$%(2t), 𝑥$%(2t + 1); 𝐵&(2t); 𝑥&%(2t)-. 

In period 2𝑡	∀𝑡, when both firms disclose their book values and earnings, the expected abnormal 

earnings are formed using all the available current information and are given by: 

𝐸'1@𝑥A$%(2t + 𝜏)B = 𝐸'1@𝑥A$%(2t + 𝜏)|𝑥$%(2t), 𝑥&%(2t)B 

𝐸'1[𝑥A&%(2t + 𝜏)] = 𝐸'1@𝑥A&%(2t + 𝜏)|𝑥$%(2t), 𝑥&%(2t)B	
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And we assume LID without other information is given by: 

𝐸'1@𝑥A$%(2t + 1)B = 𝜔$$𝑥$%(2t) + 𝜔$&𝑥&%(2t) 

𝐸'1[𝑥A&%(2t + 1)] = 𝜔&$𝑥$%(2t) + 𝜔&&𝑥&%(2t) 

In period 2𝑡 + 1	∀𝑡 where only firm 𝑗 discloses, investors believe the non-disclosed report 

from firm 𝑘 to be: 𝐸'1-#[𝑥A&%(2t + 1)] = 𝜔&$𝑥$%(2𝑡) + 𝜔&&𝑥&%(2𝑡), and the expected abnormal earnings 

are formed using all the available current and prior information and are given by: 

𝐸'1-#@𝑥A$%(2t + 1 + 𝜏)B = 𝐸'1-#@𝑥A$%(2t + 1 + 𝜏)|𝑥$%(2t + 1), 𝑥$%(2𝑡), 𝑥&%(2𝑡)B 

𝐸'1-#[𝑥A&%(2t + 1 + 𝜏)] = 𝐸'1-#@𝑥A&%(2t + 1 + 𝜏)|𝑥$%(2t + 1), 𝑥$%(2𝑡), 𝑥&%(2𝑡)B 

Thus, LID without other information can be written as follows: 

𝐸'1-#@𝑥A$%(2t + 2)B = 𝜔$$𝑥$%(2t + 1) + 𝜔$&𝐸'1-#[𝑥A&%(2t + 1)] = 𝜔$$𝑥$%(2𝑡 + 1) + 𝜔$&𝜔&$𝑥$%(2t) +

𝜔$&𝜔&&𝑥&%(2𝑡)  

𝐸'1-#[𝑥A&%(2t + 2)] = 𝜔&$𝑥$%(t) + 𝜔&&𝐸'1-#[𝑥A&%(2t + 1)] = 𝜔&$𝑥$%(2𝑡 + 1) + 𝜔&&𝜔&$𝑥$%(2𝑡) +

𝜔&&𝜔&&𝑥&%(2𝑡)  

 

The available information oscillate between periods in which both firms disclose and periods 

in which only firm 𝑗 discloses. This suggests that the pricing coefficients oscillate as well. Therefore, 

to value the firm, we need to consider two scenarios: (i) the valuation in periods when both firms 

disclose and (ii) the valuation in periods when only firm 𝑗 discloses.  

In periods when both firms disclose, the solution and proof follow Theorem 1. In periods when 

only firm 𝑗 discloses, we evaluate the Ohlson’s goodwill expression at 2t + 1	∀t as: 𝑃$(2t + 1) −

𝐵$(2t + 1) =H 𝑅(02𝐸'1-#@𝑥A$%(2t + 1 + 𝜏)B
3

24#
 

To assess firm values, we consider the expected abnormal earnings for both firms simultaneously in 

periods where only firm 𝑗 discloses as well as in periods where both firm 𝑗 and 𝑘 disclose. We can now 

express the Ohlson’s goodwill expression as the sum of expected abnormal earnings in even and odd 

periods: 

�
∑ 𝑅(02𝐸'1@𝑥A$%(2t + 1 + 𝜏)B3
24#

∑ 𝑅(02𝐸'1[𝑥A&%(2t + 1 + 𝜏)]3
24#

� = 𝑅(0# �
𝐸'1-#@𝑥A$%(2t + 2)B
𝐸'1-#[𝑥A&%(2t + 2)]

� + 𝑅(0'(𝐼 + 𝑀'(𝐼' −

𝑀')0#) �
𝐸'1-#@𝑥A$%(2t + 3)B
𝐸'1-#[𝑥A&%(2t + 3)]

�  

�
∑ 𝑅(02𝐸'1-#@𝑥A$%(2t + 1 + 𝜏)B3
24#

∑ 𝑅(02𝐸'1-#[𝑥A&%(2t + 1 + 𝜏)]3
24#

� = 𝑅(0# �
𝐸'1-#@𝑥A$%(2t + 2)B
𝐸'1-#[𝑥A&%(2t + 2)]

� + 𝑅(0' �
𝐸'1-#@𝑥A$%(2t + 3)B
𝐸'1-#[𝑥A&%(2t + 3)]

� +

𝑅(0'∑ 𝑅0A-' 3
𝜔$$ 𝜔$&
𝜔&$ 𝜔&&4

A0'
∗ �𝐸'1-#@𝑥A$

%(2t + 3)B
𝐸'1-#[𝑥A&%(2t + 3)]

�3
A45   

It follows from LID that: 
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�𝐸'1-#@𝑥A$
%(2t + 2)B

𝐸'1-#[𝑥A&%(2t + 2)]
� = �

𝜔$$𝑥$%(2t + 1) + 𝜔$&𝜔&$𝑥$%(2t) + 𝜔$&𝜔&&𝑥&%(2t)
𝜔&$𝑥$%(2t + 1) + 𝜔&&𝜔&$𝑥$%(2t) + 𝜔&&𝜔&&𝑥&%(2t)

�, and 

�𝐸'1-#@𝑥A$
%(2t + 3)B

𝐸'1-#[𝑥A&%(2t + 3)]
� =

�
(𝜔$$𝜔$$ +𝜔$&𝜔&$)𝑥$%(2t + 1) + 𝜔$&(𝜔&$𝜔$$ +𝜔&&𝜔&$)𝑥$%(2t) + 𝜔$&(𝜔&&𝜔$$ +𝜔&&𝜔&&)𝑥&%(2t)
(𝜔&$𝜔$$ +𝜔&&𝜔&$)𝑥$%(2t + 1) + 𝜔&$(𝜔&$𝜔$& +𝜔&&𝜔&&)𝑥$%(2t) + 𝜔&&(𝜔&$𝜔$& +𝜔&&𝜔&&)𝑥&%(2t)

�  

Substituting and rearranging, we get that for firm 𝑗 Ohlson’s goodwill expression is given by:  

∑ 𝑅(02𝐸'1-#@𝑥A$%(2t + 1 + 𝜏)B3
24# = 8!"8"!-8!!(B$08"")

CB$08!!D(B$08"")08!"8"!
𝑥$%(2t + 1) +

𝜔$&𝜔&$
8""-(B$08"")

CB$08!!D(B$08"")08!"8"!
𝑥$%(2t) + 𝜔&&𝜔$&

8""-(B$08"")
CB$08!!D(B$08"")08!"8"!

𝑥&%(2t)  

which we can write as: ∑ 𝑅(02𝐸'1-#@𝑥A$%(2t + 1 + 𝜏)B3
24# = 𝛿$𝑥$%(2t + 1) + 𝛿$$𝑥$%(2t) + 𝛿$&𝑥&%(2t)  

where: 

𝛿$ =
8!"8"!-8!!(B$08"")

CB$08!!D(B$08"")08!"8"!
; 	𝛿$$ =

B$8!"8"!
CB$08!!D(B$08"")08!"8"!

; 𝛿$& =
B$8""8!"

CB$08!!D(B$08"")08!"8"!
   

 

To complete the proof, we proceed similarly for firm 𝑘, and find that:  

∑ 𝑅(02𝐸'1-#[𝑥A&%(2t + 1 + 𝜏)]3
24# = 𝛿&𝑥$%(2t + 1) + 𝛿�&$𝑥$%(2t) + 𝛿�&&𝑥&%(2t)  

where: δ& =
B$8"!

CB$08!!D(B$08"")08!"8"!
 , 𝛿�&$ = 𝜔&$

8!"8"!-8""CB$08!!D
CB$08!!D(B$08"")08!"8"!

, and  

𝛿�&& = 𝜔&&
8"!8!"-8""CB$08!!D

CB$08!!D(B$08"")08!"8"!
. 

 

Since investors do not know firm 𝑘’s book value at time 2𝑡 + 1, we use CSR to express the expected 

value using the information previously disclosed: 𝐸'1-#[�̂�&(2t + 1)] = 𝑅(𝐵&(2t) − 𝑑&(2t + 1) +

𝐸'1-#[𝑥A&%(2t + 1)] = 𝑅(𝐵&(2t) − 𝑑&(2t + 1) + 𝜔&$𝑥$%(2t) + 𝜔&&𝑥&%(2t). The firm value is then 

given by: 𝑃&(2t + 1) = 𝑅(𝐵&(2t) − 𝑑&(2t + 1) + δ&𝑥$%(2t + 1) + δ&$𝑥$%(2t) + δ&&𝑥&%(2t)  

where: 

δ&$ = 𝜔&$
𝑅(;𝑅( −𝜔$$=

;𝑅( −𝜔$$=(𝑅( −𝜔&&) − 𝜔$&𝜔&$
 

δ&& = 𝜔&&
𝑅(;𝑅( −𝜔$$=

;𝑅( −𝜔$$=(𝑅( −𝜔&&) − 𝜔$&𝜔&$
 

 

PROOF OF THEOREM 8 

We can express excess returns in odd periods, when only firm 𝑗 discloses as: 

𝑅𝑒𝑡] $(2t + 1) = 3�̂�$(2t + 1) + 𝑑$(2t + 1) − 𝑅(𝑃$(2t)4 /𝑃$(2t) 
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𝑅𝑒𝑡] &(2t + 1) = 3�̂�&(2t + 1) + 𝑑&(2t + 1) − 𝑅(𝑃&(2t)4 /𝑃&(2t) 

and in even periods, when both firms disclose as: 

𝑅𝑒𝑡] $(2t + 2) = 3�̂�$(2t + 2) + 𝑑$(2t + 2) − 𝑅(𝑃$(2t + 1)4 /𝑃$(2t + 1) 

𝑅𝑒𝑡] &(2t + 2) = 3�̂�&(2t + 2) + 𝑑&(2t + 2) − 𝑅(𝑃&(2t + 1)4 /𝑃&(2t + 1) 

Given Theorem 7, excess returns for firm 𝑗 at 2t + 1 is given by: 

𝑅𝑒𝑡] $(2t + 1) = 3(1 + δ$)𝜀$̃(2t + 1) + ;(1 + δ$)𝜔$$ + δ$$ − 𝑅(𝛼$$=𝑥$%(2𝑡) + ;(1 + δ$)𝜔$& + δ$& −

𝑅(𝛼$&=𝑥&%(2𝑡)4 /𝑃$(2t)  

Since ;1 + δ$=𝜔$$ + δ$$ − 𝑅(𝛼$$ = 0, and ;1 + δ$=𝜔$& + δ$& − 𝑅(𝛼$& = 0, we get that:	𝑅𝑒𝑡] $(2t +

1) = (1 + δ$)𝜀$̃(2t + 1)/𝑃$(2t).  

Similarly, for firm 𝑘, we express excess returns as: 𝑅𝑒𝑡] &(2t + 1) = 3δ&𝜀$̃(2t + 1) + ;δ&𝜔$$ + δ&$ −

𝑅(𝛼&$=𝑥$%(2𝑡) + ;δ&& + δ&𝜔$& − 𝑅(𝛼&&=𝑥&%(2𝑡)4 /𝑃&(2t)  

Since δ&𝜔$$ + δ&$ − 𝑅(𝛼&$ = 0, and δ&& + δ&𝜔$& − 𝑅(𝛼&& = 0, we get that: 𝑅𝑒𝑡] &(2t + 1) =

3δ&𝜀$̃(2t + 1)4 /𝑃&(2t). 

 

Given Theorem 7, excess returns for firm 𝑗 at 2t + 2 is given by: 𝑅𝑒𝑡] $(2t + 2) = 3(1 +

𝛼$$)𝜀$̃(2t + 2) + 𝛼$&𝜀&̃(2t + 2) + ;(1 + 𝛼$$)𝜔$$ + 𝛼$&𝜔&$ − 𝑅(δ$=𝑥$%(2t + 1) + ;(1 +

𝛼$$)𝜔$&𝜔&$ + 𝛼$&𝜔&&𝜔&$ − 𝑅(δ$$=𝑥$%(2t) + ;(1 + 𝛼$$)𝜔$&𝜔&& + 𝛼$&𝜔&&𝜔&& − 𝑅(δ$&=𝑥&%(2t)4 /

𝑃$(2t + 1)  .  

Since	;1 + 𝛼$$=𝜔$$ + 𝛼$&𝜔&$ − 𝑅(δ$ = 0, ;1 + 𝛼$$=𝜔$&𝜔&$ + 𝛼$&𝜔&&𝜔&$ − 𝑅(δ$$ = 0, and	;1 +

𝛼$$=𝜔$&𝜔&& + 𝛼$&𝜔&&𝜔&& − 𝑅(δ$& = 0, we get that excess returns for firm 𝑗 is: 𝑅𝑒𝑡] $(2𝑡 + 2) =

3(1 + 𝛼$$)𝜀$̃(2𝑡 + 2) + 𝛼$&𝜀&̃(2𝑡 + 2)4 /𝑃$(2𝑡 + 1)  

Similarly, for firm 𝑘 at 2t + 2, excess returns are given by: 

𝑅𝑒𝑡] &(2t + 2) = 3𝐵&(2𝑡 + 2) + 𝑑&(2t + 2) − 𝑅(𝑅E𝐵&(2t) + 𝑅(𝑑&(2t + 1) + 𝛼&$𝑥$%(2𝑡 + 2) +

𝛼&&𝑥&%(2𝑡 + 2) − 𝑅(δ&𝑥$%(2t + 1) − 𝑅(δ&$𝑥$%(2t) − 𝑅(δ&&𝑥&%(2t)4 /𝑃&(2t + 1)  

We know from CSR that:	𝑥&%(2𝑡 + 2) + 𝑅(𝑥&%(2𝑡 + 1) = 𝐵&(2𝑡 + 2) − 𝑅(𝑅(𝐵&(2t) + 𝑅(𝑑&(2t +

1) + 𝑑&(2t + 2), therefore:	𝑅𝑒𝑡] &(2t + 2) = 3𝛼&$𝑥$%(2𝑡 + 2) + (1 + 𝛼&&)𝑥&%(2𝑡 + 2) −
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𝑅(δ&𝑥$%(2t + 1) + 𝑅(𝑥&%(2𝑡 + 1) − 𝑅(δ&$𝑥$%(2t) − 𝑅(δ&&𝑥&%(2t)4 /𝑃&(2t + 1), which can be 

simplified and presented as follows:17  

𝑅𝑒𝑡] &(2t + 2) = 5𝛼&$𝜀$̃(2t + 2) + (1 + 𝛼&&)𝜀&̃(2t + 2) + 𝑅(𝜀&̃(2t + 1) + ;𝛼&$𝜔$$ + (1 +

𝛼&&)𝜔&$ − 𝑅(δ&=𝑥$%(2t + 1) + ;𝑅(𝜔&$ + (1 + 𝛼&&)𝜔&&𝜔&$ + 𝛼&$𝜔$&𝜔&$ − 𝑅(δ&$=𝑥$%(2t) + 3(1 +

𝛼&&)𝜔&&𝜔&& + 𝛼&$𝜔$&𝜔&& + 𝑅(𝜔&& − 𝑅(δ&&4 𝑥&%(2t)6 /𝑃&(2t + 1)  

Since 𝛼&$𝜔$$ + (1 + 𝛼&&)𝜔&$ − 𝑅(δ& = 0 ,𝑅(𝜔&$ + (1 + 𝛼&&)𝜔&&𝜔&$ + 𝛼&$𝜔$&𝜔&$ − 𝑅(δ&$ = 0, 

and(1 + 𝛼&&)𝜔&&𝜔&& + 𝛼&$𝜔$&𝜔&& + 𝑅(𝜔&& − 𝑅(δ&& = 0, we get that:	𝑅𝑒𝑡] &(2t + 2) =

3𝛼&$𝜀$̃(2t + 2) + (1 + 𝛼&&)𝜀&̃(2t + 2) + 𝑅(𝜀&̃(2t + 1)4 /𝑃&(2t + 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
17 Not that at t=2, the realization of 𝑥$+(2𝑡 + 1) is known, hence we can replace 𝑥$+(2𝑡 + 1) with: 𝜔$#𝑥#+(2t) +
𝜔$$𝑥$+(2t) + 𝜀$̃(2t + 1). 
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APPENDIX C: Proofs of Portfolio Results Discussed in Text 

C.1 Diversifying each firm’s abnormal earnings 

Based on Theorem 2, we consider a portfolio that invests a fraction of wealth, 𝑦$, in the shares of firm 

𝑗 and the remaining fraction ;1 − 𝑦$= in the shares of firm 𝑘. The single period excess returns on this 

portfolio are: 𝑦$𝑅𝑒𝑡] $(t + 1) + ;1 − 𝑦$=𝑅𝑒𝑡] &(t + 1). This portfolio’s returns are unaffected by the 

disturbance terms to the abnormal earnings of firm 𝑘 provided that:	𝑦$𝑃&(t)α$& + ;1 − 𝑦$=𝑃$(t)(1 +

α&&) = 0, such that 𝑦$ =
F!(,)(#-7"")

F!(,)(#-7"")0F"(,)7!"
= F!(,)(B$08!!)

F!(,)(B$08!!)0F"(,)8!"
 and 1 − 𝑦$ =

0F"(,)8!"
F!(,)(B$08!!)0F"(,)8!"

.  

Similarly, we can construct a portfolio that invests a fraction of wealth, 𝑦&, in the shares of firm 𝑗 and 

the remaining fraction (1 − 𝑦&) in the shares of firm 𝑘 such that the portfolio’s returns are unaffected 

by the disturbance terms to the abnormal earnings of firm 𝑗: 𝑦&𝑃&(t);1 + α$$= + (1 − 𝑦&)𝑃$(t)α&$ =

0, such that 𝑦& =
0F!(,)7"!

F"(,)(#-7!!)0F!(,)7"!
= 0F!(,)8"!

F"(,)(B$08"")0F!(,)8"!
 and 1 − 𝑦& =

F"(,)(B$08"")
F"(,)(B$08"")0F!(,)8"!

. 

 

C.2 Aggregation over time of stock returns and abnormal earnings disturbance terms 

Based on Theorem 2, we extend Easton, Harris and Ohlson (1992) to allow for direct inter-firm 

information transfers. We define one-period ahead excess returns firm 𝑗 as:	𝑅𝑒𝑡] $(t + 1) =

3�̂�$(t + 1) + 𝑑$(t + 1) − 𝑅(𝑃$(t)4 /𝑃$(t), and two-period ahead excess returns as : 𝑅𝑒𝑡] $(t, t + 2) =

3�̂�$(t + 2) + 𝑑$(t + 2) + 𝑅(𝑑$(t + 1) − 𝑅('𝑃$(t)4 /𝑃$(t). Adding and subtracting 𝑅(�̂�$(t + 1), 

𝑅𝑒𝑡] $(t, t + 2) reduces to 𝑅𝑒𝑡] $(t, t + 2) = 3�̂�$(t + 2) + 𝑑$(t + 2) − 𝑅(�̂�$(t + 1)4 /𝑃$(t) +

𝑅(𝑅𝑒𝑡] $(t, t + 1) = 𝑅𝑒𝑡] $(t + 1, t + 2) 3�̂�$(t + 1)/𝑃$(t)4 

By the definition of excess returns, it follows that:  

𝑅𝑒𝑡] $(t, t + 1) = ;1 + α$$=𝜀$̃(t + 1)/𝑃$(t) + α$&𝜀&̃(t + 1)/𝑃$(t)	  

𝑅𝑒𝑡] $(t + 1, t + 2) = ;1 + α$$=𝜀$̃(t + 2)/𝑃$(t + 1) + α$&𝜀&̃(t + 2)/𝑃$(t + 1)  

𝑅𝑒𝑡] $(t, t + 2) = ;1 + α$$=𝜀$̃(t + 2)/𝑃$(t) + α$&𝜀&̃(t + 2)/𝑃$(t) + 𝑅(;1 + α$$=𝜀$̃(t + 1)/𝑃$(t) +

𝑅(α$&𝜀&̃(t + 1)/𝑃$(t)  

Thus:	𝑅𝑒𝑡] $(t, t + 2) = ;1 + α$$= 3𝜀$̃(t + 2) + 𝑅(𝜀$̃(t + 1)4 /𝑃$(t) + α$&;𝜀&̃(t + 2) + 𝑅(𝜀&̃(t + 1)=/

𝑃$(t)  

Aggregate disturbance terms (sum of disturbance terms over time) for both firms are needed to model 

stock returns. 
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C.3 Diversifying common other information 

Based on Theorem 4 we construct a portfolio such that the portfolio returns are unaffected by 

disturbance terms to common other information, 𝜀=̃(t + 1), provided that: 

𝑦$𝑃&(t)𝛽$ + ;1 − 𝑦$=𝑃$(t)𝛽& = 0 then 𝑃$(t)𝛽& = 𝑦$;𝑃$(t)𝛽& − 𝑃&(t)𝛽$= or 𝑦$ =
F!(,)G"

CF!(,)G"0F"(,)G!D
=

F!(,)(B$-8"!08!!)
F!(,)CB$-8"!08!!D0F"(,)CB$-8!"08""D

  

 

C.4 Diversifying 𝒌’s firm-specific other information  

Based on Theorem 6, we construct a portfolio with returns that are unaffected by disturbance terms in 

firm-specific other information, 𝜀=̃&(t + 1), provided that: 

𝑦$𝑃&(t)𝛽$& + ;1 − 𝑦$=𝑃$(t)𝛽&& = 0 then 𝑃$(t)𝛽&& = 𝑦$;𝑃$(t)𝛽&& − 𝑃&(t)𝛽$&= or 𝑦$ =
F!(,)G""

CF!(,)G""0F"(,)G!"D
= F!(,)(B$08!!)

F!(,)(B$08!!)0F"(,)8!"
.  

This portfolio weight also eliminates inter-firm information transfers as the portfolio diversifies 

disturbance terms to firm 𝑘’s abnormal earnings (see Appendix C.1).  

The same approach can be applied in order to diversify firm 𝑗’s firm-specific other information 

 

C.5 Value-weighted market returns and aggregate earnings  

Consider a setting with two firms and no other information. We construct the value-weighted portfolio 

such that investors invest a fraction 𝑓$ = 𝑃$(t)/ 3𝑃$(t) + 𝑃&(t)4 in firm 𝑗 and the remaining fraction 

𝑓& = 𝑃&(t)/ 3𝑃$(t) + 𝑃&(t)4 in firm 𝑘. These weights add up to one: 𝑓$ + 𝑓& = 1. The return on this 

portfolio is: 𝑅𝑒𝑡] HI(𝑡 + 1) = 𝑓$𝑅𝑒𝑡] $(𝑡 + 1) + 𝑓&𝑅𝑒𝑡] &(𝑡 + 1) = 3;1 + 𝛼$$ + 𝛼&$=𝜀$̃(𝑡 + 1) + ;1 +

𝛼&& + 𝛼$&=𝜀&̃(𝑡 + 1)4 / 3𝑃$(𝑡) + 𝑃&(𝑡)4  

Assume that the firms are identical, such that 𝜔$$ = 𝜔&& and 𝜔$& = 𝜔&$, then:	𝑅𝑒𝑡] HI(𝑡 + 1) =

;1 + 𝛼$$ + 𝛼&$=
J)*!(1-#)-)*"(1-#)K

JF!(1)-F"(1)K
.  

Under this assumption the returns on the value-weighted portfolio depends only on aggregate abnormal 

earnings disturbance terms scaled by the market value of the value-weighted portfolio. 

 

Consider next a setting with 𝑛 firms setting and without other information. With 𝑛 stocks we 

construct the value-weighted portfolio such that investors invest a fraction in firm 𝑗: 𝑓$ =

𝑃$(t)/𝑃L(n, t), where 𝑃L(𝑛, 𝑡) = 𝑃#(𝑡) + …+ 𝑃9(𝑡)  is the market value of 𝑛 stocks. These weights 
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add up to one: 𝑓# +⋯+ 𝑓9 = 1. If firms are identical such that 𝜔$$ = 𝜔&& and 𝜔$& = 𝜔&$ for any 𝑗 ≠

𝑘, then:	𝑅𝑒𝑡] HI(𝑡 + 1) = ;1 + 𝛼$$ + 𝛼&$=
C)*%(1-#)-⋯…-)*&(1-#)D

F'(9,1)
. 

With identical firms, 𝑃L(𝑛, 𝑡) grows in the number of firms. If all disturbance terms, 𝜀$̃(𝑡 + 1), are 

independent normally distributed, then value-weighted portfolio returns are also normally distributed 

with a variance that converges to zero in the number of firms. 

 

Lastly, consider a setting with 𝑛 firms and COI, but without direct inter-firm information 

transfers (i.e., 𝜔$& = 0 for any 𝑗 ≠ 𝑘), then:	𝑅𝑒𝑡] HI(t + 1) = ;(1 + α##)𝜀#̃(t + 1) +⋯+ (1 +

α99)𝜀9̃(t + 1)=/𝑃L(n, t) + 𝐵9𝜀=̃(t + 1)/𝑃L(n, t), where 𝐵9 = 𝛽# + 𝛽' +⋯+ 𝛽9.  

If firms are identical such that 𝜔$$ = 𝜔&& and 𝜔$& = 𝜔&$ for any 𝑗 ≠ 𝑘, it follows that:	𝑅𝑒𝑡] HI(t +

1) = ;1 + αPP=;𝜀#̃(t + 1) +⋯+ 𝜀9̃(t + 1)=/𝑃L(n, t) + 𝐵9𝜀=̃(t + 1)/𝑃L(n, t)  

where 𝐵9 = n𝛽P. Furthermore, assume that 𝑃L(n, t) grows with 𝑛, meaning that the total market value 

increases with the number of firms. If all disturbance terms are normally distributed then the first term 

vanishes (goes to zero with probability one). In the limit, the portfolio’s return is: 𝑃𝑙𝑖𝑚9→3	𝑅𝑒𝑡] HI(t +

1) = 𝐵9𝜀=̃(t + 1)/𝑃L(n, t). Thus, the portfolio’s return is the product of (i) the disturbance term in 

common other information, 𝜀=̃(t + 1), and (ii) a scalar, 𝐵9/𝑃L(n, t)=	𝛽#/(𝑃L(n, t)/n).  

If instead we consider a setting with 𝑛 firms and both COI and FOI, but without direct inter-

firm information transfers, then: 

𝑅𝑒𝑡] HI(t + 1) = ;(1 + α##)𝜀#̃(t + 1) +⋯+ (1 + α99)𝜀9̃(t + 1)=/𝑃L(n, t) + 𝐵9𝜀=̃(t + 1)/

𝑃L(n, t) + (𝐵##𝜀=̃#(t + 1) +⋯+ 𝐵99𝜀=̃9(t + 1))/𝑃L(n, t)  

If firms are identical such that 𝜔$$ = 𝜔&&, 𝜔$& = 𝜔&$ and 𝛾$ = 𝛾& for any 𝑗 ≠ 𝑘, it follows that: 

𝑅𝑒𝑡] HI(t + 1) = ;1 + αPP=;𝜀#̃(t + 1) +⋯+ 𝜀9̃(t + 1)=/𝑃L(n, t) + 𝐵9𝜀=̃(t + 1)/𝑃L(n, t) +

n𝛽PP((𝜀=̃#(t + 1) +⋯+ 𝜀=̃9(t + 1))/𝑃L(n, t)  

If all disturbance terms are normally distributed then 𝑃𝑙𝑖𝑚9→3	𝑅𝑒𝑡] HI(t + 1) = 𝐵9𝜀=̃(t + 1)/𝑃L(n, t). 

As the number of firms in the portfolio grow, disturbance terms of firms’ abnormal earnings and FOI 

are fully diversified and the value-weighted portfolio only captures disturbance terms to COI. 
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Appendix D: Valuation When One Firm Does Not Disclose 

Assume that firm 𝑗 always discloses while firm 𝑘 disclose only once, at 𝑡 = 0. In this setting, the initial 

information set at 𝑡 = 0  is given by: Ω(0) = &𝐵$(0); 𝑥$%(0); 𝑑$(0); 𝐵&(0); 𝑥&%(0); 𝑑&(0)-, and in every 

period after 𝑡 > 0, investors’ information set is given by: Ω(𝑡) = &𝐵$(0), 𝐵$(1), … , 𝐵$(t −

1), 𝐵$(t); 𝑥$%(0), 𝑥$%(1), … , 𝑥$%(t − 1), 𝑥$%(t); 𝑑$(0), 𝑑$(1), … , 𝑑$(t −

1), 𝑑$(t); 𝐵&(0); 𝑥&%(0); 𝑑&(0), 𝑑&(1), … , 𝑑&(t − 1), 𝑑&(t)-.  

In period 𝑡 = 0, both firms provide financial disclosers and firm values are determined by Theorem 1. 

At this point, book values and abnormal earnings are available for both firms. However, in period 𝑡 =

1, the first period where only firm 𝑗 discloses, current book values and abnormal earnings are available 

only for firm 𝑗. Since firm 𝑘 does not provide financial statement information, investors use CSR and 

LID to derive the firm’s price. Specifically, firm 𝑘’s expected book value, �̂�&(1), can be expressed as:	

𝐸#[�̂�&(1)] = 𝑅(𝐵&(0) − 𝑑&(1) + 𝐸#[𝑥A&%(1)] = 𝑅(𝐵&(0) − 𝑑&(1) + 𝜔&$𝑥$%(0) + 𝜔&&𝑥&%(0) and firm 

values are as characterized by Theorem 7.18 

In period 𝑡 = 1, investors know the realizations of 𝑥$%(1), 𝑥$%(0) and 𝑥&%(0), thus, they can infer the 

realization of the disturbance term in the abnormal earnings of firm 𝑗: 𝜀$(1) = 𝑥$%(1) − 𝜔$$𝑥$%(0) −

𝜔$&𝑥&%(0). Therefore, we can present the firm values at 𝑡 = 1, as: 

(23) 𝑃$(1) = 𝐵$(1) + λ$$#(1)𝜀$(1) + λ$$(1)𝑥$%(0) + λ$&(1)𝑥&%(0) 

(24) 𝑃&(1) = 𝑅(𝐵&(0) − 𝑑&(1) + λ&$#(1)𝜀$(1) + λ&$(1)𝑥$%(0) + λ&&(1)𝑥&%(0) 

where the pricing coefficients for 𝑡 = 1 are given by: 

λ$$#(1) = α$$ 																λ$$(1) = α$$𝜔$$ + α$&𝜔&$ 																								λ$&(1) = α$$𝜔$& + α$&𝜔&&  

λ&$#(1) = α&$ 														λ&$(1) = α&$𝜔$$ + α&&𝜔&$ +𝜔&$ 										λ&&(1) = α&$𝜔$& + α&&𝜔&& +𝜔&&  

At 𝑡 = 1 1, 𝜀&̃(1) and 𝜀$̃(2) are independent random variables with normal prior distribution, where 

𝜀&̃(1)~𝑁(0, 𝜎&') and 𝜀$̃(2)~𝑁;0, 𝜎$'=, while 𝑥A&%(2) has a normal prior distribution with mean 

𝜇#&𝑥$%(2)- = 𝜔$$𝑥$%(1) + 𝜔$& 3𝜔&$𝑥$%(0) + 𝜔&&𝑥&%(0)4 and variance 𝜎#'&𝑥$%(2)- = 𝜔$$'𝜎$' +𝜔$&' 𝜎&'. 

At 𝑡 = 2, investors do not know the realizations of 𝜀&̃(1), 𝜀$̃(2) and 𝜀&̃(2). However, investors do 

know the realization of 𝑥$%(2) and they hold the prior that 𝜀&̃(2)~𝑁(0, 𝜎&'), and knowing the 

realizations of 𝑥$%(1) and 𝑥$%(2), investors update their prior beliefs regarding 𝜀&̃(1) and 𝜀$̃(2) 

conditional on these realizations. Specifically, the posterior of 𝜀&̃(1) is conditional on the realization 

 
18 The discounted sum of the firms’ future abnormal earnings are given by: ?

∑ 𝑅*./𝐸)A𝑥#+(1 + τ)C0
12)

∑ 𝑅*./𝐸)[𝑥$+(1 + τ)]0
12)

D =

𝑀&(𝐼& −𝑀&).) ?
𝑥#+(1)

𝐸)[𝑥$+(1)]
D. 
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of 𝑥$%(1) and 𝑥$%(2), while the posterior of 𝜀$̃(2) is conditional on the realization of 𝑥$%(2), and both 

posteriors are normally distributed with 𝜇'&𝜀&(1)|𝑥$%(2)- =
RSHT/!

#('),)"(#)U∗W"

W%X/!
#(')Y

;𝑥$%(2) −	𝜇#&𝑥$%(2)-= 

and 𝜇'&𝜀$(2)|𝑥$%(2)- =
RSHT/!

#('),)!(')U∗W!

W%X/!
#(')Y

;𝑥$%(2) −	𝜇#&𝑥$%(2)-=.  

Using CSR, LID, and the posteriors 𝜇'&𝜀&(1)|𝑥$%(2)- and 𝜇'&𝜀$(2)|𝑥$%(2)-, we can present the firm 

values at 𝑡 = 2 as:19 

(25) 𝑃$(2) = 𝐵$(2) + λ$$#(2)𝜀$(1) + λ$$'(2)𝜇'&𝜀$(2)|𝑥$%(2)- +

λ$&#(2)𝜇'&𝜀&(1)|𝑥$%(2)- + λ$$(2)𝑥$%(0) + λ$&(2)𝑥&%(0) 

(26) 𝑃&(2) = 𝑅E'𝐵&(0) − 𝑅(𝑑&(1) − 𝑑&(2) + λ&$#(2)𝜀$(1) + λ&$'(2)𝜇'&𝜀$(2)|𝑥$%(2)- +

λ&&#(2)𝜇'&𝜀&(1)|𝑥$%(2)- + λ&$(2)𝑥$%(0) + λ&&(2)𝑥&%(0) 

where the pricing coefficients are given by:  

λ$$#(2) = α$$𝜔$$ + α$&𝜔&$ 																														λ$$'(2) = α$$𝜔&$ 													λ$&#(2) = α$$𝜔$&  

λ$$(2) = α$$;𝜔$$' +𝜔$&𝜔&$= + α$&;𝜔$$𝜔&$ +𝜔&&𝜔&$=																																												  

	λ$&(2) = α$$;𝜔$$𝜔$& +𝜔$&𝜔&&= + α$&;𝜔&&' +𝜔$&𝜔&$=  

 

λ&$#(2) = α&$𝜔$$ + (1 + α&&)𝜔&$ 																λ&$'(2) = α&$ 														λ&&#(2) = 𝑅E +𝜔&& + α&$𝜔$&     

λ&$(2) = ;𝑅( +𝜔$$=𝜔&$ +𝜔&&𝜔&$ + α&$;𝜔$$' +𝜔$&𝜔&$= + α&&;𝜔$$𝜔&$ +𝜔&&𝜔&$= 

λ&&(2) = (𝑅( +𝜔&&)𝜔&& +𝜔$&𝜔&$ + α&$;𝜔$$𝜔$& +𝜔$&𝜔&&= + α&&;𝜔&&' +𝜔$&𝜔&$=  

 

At 𝑡 = 2, 𝑥A&%(3) is unknown and has a normal prior distribution with mean 𝜇'&𝑥$%(3)- = 𝜔$$𝑥$%(2) +

𝜔$&𝜔&$𝑥$%(1) + 𝜔$&𝜔&& 3𝜔&$𝑥$%(0) + 𝜔&&𝑥&%(0)4 and variance 𝜎''&𝑥$%(3)- = 𝜔$$'𝜎$' +𝜔$&' 𝜎&'. At 

time 𝑡 = 3, the posteriors of 𝜀&̃(1), 𝜀&̃(2),	𝜀$̃(2) and 𝜀$̃(3) are conditional on the realization of 𝑥$%(1), 

𝑥$%(2) and 𝑥$%(3), and are also normally distributed, with 𝜇5&𝜀&(1)|𝑥$%(3)- =

RSHT/!
#(5),)"(#)U∗W"

W(X/!
#(5)Y

;𝑥$%(3) −	𝜇'&𝑥$%(3)-=, 𝜇5&𝜀&(2)|𝑥$%(3)- =
RSHT/!

#(5),)"(')U∗W"

W(X/!
#(5)Y

;𝑥$%(3) −

	𝜇'&𝑥$%(3)-=, 𝜇5&𝜀$(2)|𝑥$%(3)- =
RSHT/!

#(5),)!(')U∗W!

W(X/!
#(5)Y

;𝑥$%(3) −	𝜇'&𝑥$%(3)-= and 𝜇5&𝜀$(3)|𝑥$%(3)- =

 
19 The sum of the firms’ abnormal earnings is given by: ?

∑ 𝑅*./𝐸&A𝑥#+(2 + τ)C0
12)

∑ 𝑅*./𝐸&[𝑥$+(2 + τ)]0
12)

D = 𝑀&(𝐼& −𝑀&).) ?
𝑥#+(2)

𝐸&[𝑥$+(2)]
D ; 

and firm k’s book value is conditional on the realization 𝑥#+(2) and is given by: 𝐸&A𝐵$(2)|𝑥#+(2)C = 𝑅3&𝐵$(0) −
𝑅3𝑑$(1) − 𝑑$(2) + 𝜔$#𝜀#(1) + (𝑅* +𝜔$$)𝜇&9𝜀$(1)|𝑥#+(2)< + I𝑅*𝜔$# +𝜔##𝜔$# +𝜔$$𝜔$#J𝑥#+(0) + (𝑅3𝜔$$ +
𝜔$$& +𝜔$#𝜔#$)𝑥$+(0). 
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RSHT/!
#(5),)!(5)U∗W!

W(X/!
#(5)Y

;𝑥$%(3) −	𝜇'&𝑥$%(3)-= respectively. Investors still hold the prior that 

𝜀&̃(3)~𝑁(0, 𝜎&'). Investor can follow the process described for 𝑡 = 2, and use CSR, LID and the 

posteriors 𝜇5&𝜀&(1)|𝑥$%(2)-, 𝜇5&𝜀&(2)|𝑥$%(3)-, 𝜇5&𝜀$(2)|𝑥$%(2)-, 𝜇5&𝜀$(3)|𝑥$%(3)- and 

𝐸'@𝐵&(2)|𝑥$%(2)B to value the firms at 𝑡 = 3,  

 

Given CSR, PVED and the LID presented in equations (3) – (4), the generalized form of firms’ values 

at time 𝑡 are determined by: 

(27) 𝑃$(t) = 𝐵$(t) + ∑ λ$$2(𝑡)	𝜇1&𝜀$(𝜏)|𝑥$%(t)-1
24# + ∑ λ$&2(𝑡)	𝜇1&𝜀&(𝜏)|𝑥$%(t)-1

24# +

λ$$(𝑡)𝑥$%(0) + λ$&(𝑡)𝑥&%(0) 

(28) 𝑃&(t) = 𝑅E1𝐵&(0) − ∑ 𝑅(102𝑑&(𝜏)1
24# +∑ λ&$2(𝑡)𝜇1&𝜀$(𝜏)|𝑥$%(t)-1

24# +

∑ λ&&2(𝑡)𝜇1&𝜀&(𝜏)|𝑥$%(t)-1
24# + λ&$(𝑡)𝑥$%(0) + λ&&(𝑡)𝑥&%(0) 

The information initially disclosed at 𝑡 = 0 by both firms, along with the conditional disturbance terms 

are priced. Moreover, the effect of the conditional prior disturbance terms on the price persists, 

suggesting that while new information is disclosed by firm 𝑗, prior information pertaining to the 

disturbance terms remains relevant for valuation. 

 

PROOF OF COROLLARY 2  

Using the firm value at 𝑡 = 1,2, we can now express the firms’ excess returns as:  

𝑅𝑒𝑡] $(1) =
))Z(#)-[!!%(#)))Z(#)

F!(\)
             𝑅𝑒𝑡] $(2) =

(#-[!!(('))](X)!(')|/!
#(')Y-(8!"-[!"%('))](X)"(#)|/!

#(')Y

F!(#)
  

𝑅𝑒𝑡] &(1) =
["!%(#)))Z(#)

F"(\)
																				𝑅𝑒𝑡] &(2) =

["!((')](X)!(')|/!
#(')Y-[""%(')](X)"(#)|/!

#(')Y

F"(#)
  

We can express 𝑅𝑒𝑡] $(2) as: 

𝑅𝑒𝑡] $(2) =
(#-[!!(('))

F!(#)

RSHT/!
#('),)!(')U∗W!

W%X/!
#(')Y

5𝑥$%(2) −	𝜔$$𝑥$%(1) + 𝜔$& 3𝜔&$𝑥$%(0) + 𝜔&&𝑥&%(0)46 +

(8!"-[!"%('))
F!(#)

RSHT/!
#('),)"(#)U∗W"

W%X/!
#(')Y

5𝑥$%(2) −	𝜔$$𝑥$%(1) + 𝜔$& 3𝜔&$𝑥$%(0) + 𝜔&&𝑥&%(0)46  

Replacing 𝑥$%(1) = 𝜔$$𝑥$%(0) + 𝜔$&𝑥&%(0) + 𝜀_�(1), we get:	

𝑅𝑒𝑡] $(2) =
(#-[!!(('))

F!(#)

RSHT/!
#('),)!(')U∗W!

W%X/!
#(')Y

5𝑥$%(2) −	𝜔$$𝜀_�(1) − 𝜔$$ 3𝜔$$𝑥$%(0) + 𝜔$&𝑥&%(0)4 +

𝜔$& 3𝜔&$𝑥$%(0) + 𝜔&&𝑥&%(0)46 +
(8!"-[!"%('))

F!(#)

RSHT/!
#('),)"(#)U∗W"

W%X/!
#(')Y

5𝑥$%(2) −	𝜔$$𝜀_�(1) +

𝜔$$ 3𝜔$$𝑥$%(0) + 𝜔$&𝑥&%(0)4 − 𝜔$& 3𝜔&$𝑥$%(0) + 𝜔&&𝑥&%(0)46. 
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𝑅𝑒𝑡] $(1) and 𝑅𝑒𝑡] $(2) are correlated if 𝐶𝑂𝑉@𝑅𝑒𝑡] $(1), 𝑅𝑒𝑡] $(2)B ≠ 0: 

(#-[!!(('))
F!(#)

RSHT/!
#('),)!(')U∗W!

W%X/!
#(')Y

3−	𝜔$$𝜀_�(1)4 +
(8!"-[!"%('))

F!(#)

RSHT/!
#('),)"(#)U∗W"

W%X/!
#(')Y

3−	𝜔$$𝜀_�(1)4 ≠ 0  

RSHT/!
#('),)!(')U∗W!

RSHT/!
#('),)"(#)U∗W"

≠ −
J8!"-[!"%(')K

J#-[!!((')K
, which simplifies to:	

W!
*

W"
* ≠ −𝜔$&'

(#-7!!)
(#-7!!8"!)

. 

 Furthermore, 𝑅𝑒𝑡] &(1) and 𝑅𝑒𝑡] $(2) are correlated if and 𝐶𝑂𝑉@𝑅𝑒𝑡] &(1), 𝑅𝑒𝑡] $(2)B ≠ 0:  

["!((')](X)!(')|/!
#(')Y-[""%(')](X)"(#)|/!

#(')Y

F"(#)
≠ 0, which simplifies to: 

W!
*

W"
* ≠ −𝜔$&

B$-8""-7"!8!"
7"!

. 


