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Abstract

We present a model of managerial discretionary disclosure under litigation risk.  In our model, the manager bears a personal cost of litigation in addition to the costs prescribed by the legal system.  Investors share litigation damages with their attorneys and therefore are less than fully insured against market losses.  We find that the interaction between the manager’s level of aversion to litigation and investors’ degree of insurance determine the quality of the manager’s disclosure.  When the values of these two factors are aligned, then the manager provides a precise, fully-revealing forecast.  When preferences diverge, the manager provides noisy disclosure through a partition forecast containing her signal.  Finally we show that the partition equilibrium may hold even when manager’s preferences are not known by investors.  We conclude that our full disclosure and partition equilibria are consistent with the actual forecasting behavior of managers who provide point and range forecasts of earnings.

1. Introduction  
Regulators believe that the threat of shareholder litigation is the major cause of incomplete corporate disclosure of forward-looking information.  In testimony before Congress in 1995, former S.E.C. (Securities and Exchange Commission) Chairman Richard Breeden said:

“Shareholders are also damaged due to the chilling effect of the current system

on the robustness and candor of disclosure....  Understanding a company’s own

assessment of its future potential would be among the most valuable information

shareholders and potential investors could have about a firm.”

Congress and the SEC have attempted to remedy this situation by providing conditions more conducive to full disclosure through litigation reform legislation.   Managers share this concern over litigation risk, and frequently provide this issue as a justification for vague disclosures, or no disclosure.  

However, despite this legislation, the issue of inadequate disclosure of forward-looking information remains.  Harvey Pitt, the current S.E.C. Chairman, recently suggested that firms should provide more information about their projections of future cash flows because this is the information that really matters to investors.
  Indeed, the S.E.C. and Congress are now considering changing disclosure requirements to include such forecasts. 

We address these regulatory and managerial concerns in this paper by examining the impact of the current litigation environment on the quality of discretionary disclosure.  We take observed stylized facts as given, and do not derive optimal litigation rules that force full disclosure.
   We structure a model that is consistent with the following features of this environment: the typical class action lawsuit follows stock price declines associated with earnings below expectations, the amount of damages requested is equal to market losses, the case is settled out of court without admission of guilt, and lawyers receive a

 large proportion of the amount of settlement.

In our model, a manager with private information about future earnings chooses the quality of information to disclose in order to maximize share price, subject to an expected cost of litigation.  The impact of the expected litigation cost on the quality of the manager’s disclosure depends upon the manager’s attitude toward litigation.  By quality, we distinguish among  full disclosure where the manager makes a truthful and precise disclosure, biased disclosure where the manager adds a deterministic bias to her signal, and  partial disclosure where the manager provides a noisy form of her signal.
   Upon observing the manager’s disclosure, investors determine the market value of the firm’s securities.   Investors are risk neutral, and price the firm at their expectation of the future payoff from the firm, including their share of damages from litigation.  Investors may be incompletely insured against market losses due to sharing damages with lawyers.

Unlike some earlier models
 of discretionary disclosure, costs are not incurred by the mere act of disclosure.  Rather, the cost of disclosure arises from influencing investor expectations in a way that may subsequently trigger litigation.

We find that the interaction between the manager’s level of aversion to litigation and investors’ degree of insurance determine the quality of the manager’s equilibrium disclosure.  When the values of these two variables are such that the preferences of the manager and shareholders are aligned, then the manager provides a precise forecast revealing all her information.  When the preferences diverge, the manager provides noisy disclosure through a partition containing her signal.  To investigate the possibility of biased disclosure we next allow the manager’s litigation aversion parameter to be uncertain.  We find that an equilibrium where the manager makes a biased disclosure under litigation risk exists only under certain distributional assumptions.

Our result contributes to earlier work by Newman and Sansing [1994] and Gigler [1994].  These papers apply Crawford and Sobel’s [1982] model on strategic communication of non-verifiable information to voluntary financial disclosure settings.  Crawford and Sobel establish that a partition equilibrium emerges in a model where the sender has private information that cannot be verified, the receiver takes an action based upon the information, and this action determines the payoffs of both agents.  In Newman and Sansing’s and Gigler’s models, a manager (sender) discloses private payoff relevant information to two receivers (shareholders and a potential entrant/competitor).  In both of these papers, the conflicting objectives of the receivers provide the tension that precludes full disclosure, and leads to partition disclosure equilibria.
  Our paper, on the other hand, characterizes the necessary condition for full disclosure, as well as showing the existence of a partition disclosure equilibrium when the condition for full disclosure is not satisfied.  In addition, our paper addresses the issue of biased disclosure as described below.   

We show the existence of a biased disclosure equilibrium where the manager adds a bias that is inversely related to her litigation aversion.  Since the expected litigation cost depends on stock price in our model, the variation in the manager’s litigation aversion induces a preference ordering on stock price.  Investors are unable to undo the manager’s bias due to their uncertainty about the manager’s litigation aversion parameter.  An equilibrium exists only when the average stock price preferred across all managers equals the investors’ pricing.  The last condition in our model is satisfied only under very restrictive distributional assumptions, making a biased disclosure equilibrium unlikely.  Biased reporting is also investigated by Fischer and Verrecchia [2000] in a setting where a stock-price-maximizing manager faces an exogenously specified disclosure cost function that is quadratic in the disclosure bias added by the manager.  Investors do not know the manager’s objective function.  Under these  assumptions, Fischer and Verrecchia characterize a biased reporting equilibrium in which the magnitude of the manager’s bias is dependent on his degree of  benefit  from biased reporting.  Investors are unable to undo the manager’s bias as they are uncertain of the manager’s degree of benefit from biasing.  In contrast to our model, a biased reporting equilibrium always exists in F&V’s setting as their manager’s cost function is exogenously specified.

Our paper also adds to the earlier discussion on disclosure under litigation risk, where our predecessors are Trueman [1997] and Evans and Sridhar [2001].  Trueman [1997] analyzes the disclose versus non-disclose decision under litigation risk when managers have an affirmative duty to disclose.  In his model, informed managers either truthfully reveal their information or withhold it.  Because a known proportion of managers are uninformed, informed managers are able to withhold their information by pooling with the uninformed managers.   In their disclosure decision, managers balance the stock price and litigation effects, resulting in an equilibrium where very good news or bad news is revealed.   Litigation occurs when there is a large price decline and there has been no disclosure.  Due to the assumption of truthful disclosure, litigation does not occur when there has been a disclosure. 

In our model, we also assume that litigation is triggered by large prices declines.  However, since we make no assumption about truth-telling, litigation can occur even if the manager has disclosed.  Our model extends Trueman’s work because we investigate the impact of litigation upon the choice of disclosure quality, and we find that partial disclosure is more likely when managers are sued for misleading disclosure.

In Evans and Sridhar,  a manager with perfect information about future cash flows chooses a disclosure strategy while facing both the potential entrance of a rival firm and shareholder litigation.  They examine the impact of litigation on a manager’s disclosure when she is choosing disclosure to offset the conflicting objectives of releasing good news for shareholders and bad news to deter entry. In the absence of litigation, the manager either overstates the firm’s prospects so as to increase stock price, or understates it to deter entry.  When litigation is added, the manager’s disclosure becomes more credible because litigation perfectly reveals the manager’s information.  Like E&S, we do not assume truth telling. 

The focus of E&S is the impact of litigation on the truthfulness of the manager’s disclosure, while ours is the litigation impact on the quality, or precision, of the manager’s forecast.

Empirical evidence on the quality of forecasts shows that both point and range forecasts are made by managers.  Kasznik and Lev [1995] find that, of the quantitative forecasts made by managers prior to announcing earnings surprises in the period 1988-1990, 45% were point forecasts and 55% were range estimates.  In a study examining the impact of recent litigation reform legislation on the qualities of forecasts, Johnson, Kasznik, and Nelson [2000] find that the frequency of the two types in 1996 was 53% point and 47% range.  Since these two studies employ different data, it is not possible to conclude that the quality of managerial forecasts has improved.  In our analysis, we derive conditions under which managers will make point forecasts and range forecasts.

This paper’s major contributions to the disclosure literature can be summarized as follows.  We show that the threat of litigation alone may not lead to full disclosure by the manager.  An important factor is the consistency of the preferences of both the shareholders and manager about price.  A manager who has a low degree of aversion to litigation prefers a high security price.  However, if the shareholders of the firm receive a small proportion of the damages (i.e., low degree of insurance), they are not willing to pay a high price for the security.  These inconsistent preferences lead to partial disclosure.  Unlike other similar papers, we are also able to specify the conditions that will lead to full disclosure.  

In addition, our model incorporates several unique features reflecting institutional detail not seen in earlier disclosure models.  The probability of litigation, the cost of litigation to the manager, and the amount of damages received by investors are endogenous and jointly chosen by the manager and investors through their relative disclosure and pricing decisions.  

While reluctant to make policy recommendations based upon a model, we suggest the following.  Since the primary purpose of litigation reform is to decrease frivolous litigation, we can interpret this within our model as decreasing the probability of litigation.  If the likelihood of litigation is decreased, then managers who are averse to litigation should be more forthcoming with their information.  Since it is the match between managerial aversion and investor insurance that determines the precision of forecasts, an impact of regulation might be to reduce legal fees.  As investors become better insured and managers become less averse to litigation, then preferences should become more consistent and disclosure less noisy.

The remainder of the paper proceeds as follows.  We present the basic model in Section 2, and derive the disclosure equilibria in Section 3.  A summary of our analysis is provided in Section 4.
2. Description of the Model

We consider three points in time in an economy in which the risk-neutral manager of a firm receives an imperfect signal of the amount of the firm’s future cash flows (or earnings), and issues a forecast of future cash flows.  At the initial point in time, investors and the manager have identical beliefs about the distribution of future cash flows.  The manager becomes privately informed at the second point, and chooses the quality of her forecast.  We do not assume that the manager tells the truth.  Investors observe only what the manager chooses to disclose, and price the firm’s security accordingly.  At the final point in time, the cash flow is realized and is observed by the manager and investors.  Only the actual cash flow is publicly observable; the manager’s private information never becomes observable.  If the firm’s security price declines sufficiently relative to investor expectations, then investors may initiate litigation against the manager for misleading disclosure.  We assume that all litigation is successful
, that the manager is assessed damages, and that shareholders and lawyers share the damages.
  The amount of damages is the difference between the stock price at the second point in time and the stock price when the cash flow is realized.
  When pricing the firm’s security, investors are able to assess the likelihood of a price decline leading to litigation, and thus incorporate their estimate of expected damages into the security price.

Our model has important features that require further discussion.  The first is that the manager bears personal costs of litigation  in addition to the monetary penalties imposed by the legal system.  There are many sources of these personal costs: a manager may anticipate a return to the managerial labor market where a reputation for being named in disclosure-related litigation  affects their reservation wages; a manager may feel a strong ethical obligation to provide truthful disclosure
; and corporate cultures may result in sanctions assessed managers for misrepresentation.
  We assume that the personal cost is proportional to the monetary penalties, and use the term α to denote the sum of these two costs.  We define the type α manager as having a personal cost of α, such that a higher α indicates a higher degree of aversion to litigation. 

The second major feature is that shareholders are partially insured against stock price declines, where we denote as n as the degree of insurance, where  .
  When pecuniary damages are imposed on the manager in successful litigation, shareholders receive the proportion n of the damages, and attorneys receive 1-n .
   The value of n is exogenous in this analysis.  It would be determined through negotiation between the lawyer and shareholders.  The higher the n, the higher is the degree of insurance, and the less concerned investors will be about price declines.  Therefore, when pricing the security, investors take into account this degree of insurance.  

The distributional assumptions are as follows.  Initially, the managers and investors have homogeneous beliefs that the future cash flow (or earnings), x, is the sum of two random variables as follows:


.




(1)

In (1),  is distributed with mean μ and variance .   The random noise term  is normally distributed with mean 0 and variance .  The manager receives the private signal that the realization of   is y.  Upon learning y, the manager’s conditional expectation and variance of x are , and .

After learning the value of y, the manager chooses to disclose to the market  which can differ from y.  The manager observes y, publicly discloses , and investors observe only and make inferences about the underlying signal. 

The manager chooses her disclosure strategy in order to maximize her total expected utility over three points in time: she wants to maximize the current share price as well as minimize future costs of litigation.
   This two-part objective function creates a tension that is similar to that in earlier disclosure models where the manager preferred to disclose good news  to maximize share prices for the shareholders, and disclose bad news to deter an action on the part of a competitor or entrant.

Shareholders observe the manager’s disclosure, estimate their expected loss recovery from litigation, and price the firm’s security as .  Recall that n is the proportion of market losses recovered by shareholders through litigation.

In this model we make assumptions about litigation that are consistent with observed class action lawsuits.  When the cash flow x occurs, the stock price will be x.  Since it is commonly said that shareholder class action suits are triggered by a stock price decline
, we assume that litigation is triggered by a cash flow that falls below a “confidence interval” defined by the courts.  Consistent with statistical hypothesis testing, we assume that litigation occurs when the actual cash flow x is






(2)

We define the trigger point for litigation as z to simplify notation, and  use the parameter β to indicate the rigor of the legal system.  This trigger-point for litigation offers some protection to the manager of a firm with highly variable cash flows.
 

In actual shareholder litigation cases, damages are usually determined by application of the market model backwards in time.
  Assuming a discount rate of zero, we accordingly define damages as .  The manager pays the full damages, and shareholders receive the proportion n.

The following time line summarizes the sequence of events described in the above discussion.

Time Line: 

t=0




t=1



t=2

|-------------------------------------------------|----------------------------------------|



Investors and managers

      Manager observes y


x is observed


   have homogeneous beliefs
      Manager chooses disclosure 
Security price = x
Security price = μ

      Security price = 

Investors sue if x < z
3. The Disclosure Equilibria

The Manager’s Problem
The manager chooses her disclosure  after observing the signal y.  We do not constrain the manager’s disclosure: it may be truthful or biased.  The manager’s objective is to choose a  to maximize the following:  


. 



(3)

The tension in this objective function is clear: the manager’s utility function is increasing in price through the first term, and decreasing in price through the second term.  The magnitude of the loss in utility from litigation is increasing in α, the manager’s coefficient of litigation aversion.

The first-order condition for the type α  manager’s optimal choice of ,  given her private signal y, is:


,




(4)

where .

We formulated the manager’s problem in equation (3) as the choice of .   As shown in (4), the choice of , z, and P are equivalent.  Therefore, for ease of exposition, we will henceforth refer to the manager’s choice as a choice of price, P*, where .

The following Lemma characterizes the manager’s choice of P*.

Lemma 1.  The manager chooses P* such that and .

Proof.
The proof appears in Appendix 1.

The results in Lemma 1 are intuitively obvious for the litigation-averse manager.  She is more willing to choose a higher price the better her information, and she is more likely to choose a lower price as her degree of litigation aversion increases.

Determination of Market Price
Investors, knowing their degree of insurance, n,  observe  and price the security as: 


.



(5)

In (5),   represents the investors’ density function of x conditional on .  We reexpress (5) as:


.



(6)

Equation (6) cannot be solved explicitly because appears also on the right-hand-side in the z term.

After differentiating  with respect to n, and some algebraic manipulations, we can show that 


.

Price is determined by the manager according to equation (4) and by investors according to (6).  Through her choice of  the litigation-averse manager chooses an optimal price that trades off the tension for the manager between maximizing current price and minimizing future litigation costs.  At the same time, investors consider their expectation of cash flows from the firm and loss recovery to competitively determine a market price that is consistent with their level of insurance.  There is a possibility here that the manager and investors may not agree on price.  An equilibrium price will exist only when both choices are consistent, which may not always be the case.  For example, a manager who is highly averse to litigation (i.e., high α) selects a low price through her disclosure.  However, if investors are well insured against losses (i.e., high n), the competitive market price is high.  Such a lack of consistency results in a failure to attain a fully revealing disclosure equilibrium.  We now derive the disclosure equilibrium. 

The Disclosure Equilibrium
We first consider the case where the manager’s type α is common knowledge.  Proposition 1 outlines the condition for a fully revealing disclosure equilibrium.

Proposition 1.
Given a value of n, there exists a corresponding  αn such that the type αn manager

discloses truthfully in an equilibrium where the manager’s type is common knowledge and investors have rational expectations.

Corollary.
If α ( αn, then a fully revealing disclosure equilibrium never exists.

Proof.
The proof appears in Appendix 1.

If the manager’s type α is common knowledge, investors can perfectly infer y from the manager’s choice of .   For the type αn manager, her choice of P* coincides with the equilibrium price for

investors with the degree of insurance n (given in equation 6).   If on the other hand the manager is of the type α (αn, the manager is not satisfied with investors’ pricing of , and wishes to adjust her disclosure to achieve the desired price for her α.  Due to this mismatch between the manager’s optimal price  and investors’ rational price ,  the fully revealing equilibrium of Proposition 1 in which is invertible cannot exist.  

However, when there is a mismatch between the prices chosen by the manager and the investors, a partition disclosure equilibrium may exist.  In a partition equilibrium, the support of y is partitioned into m intervals with endpoints {y0, y1, y2,...,ym}, and the manager discloses  when , j=1,...,m.

Proposition 2.
If α ( αn , then any disclosure equilibrium is a partition equilibrium characterized by the following:

3. a set of signals {y1, y2, ...ym-1} such that, when the manager observes yj, she is indifferent between disclosing  and  , and she prefers  to  ( to ) if she observes

y < yj  (y > yj), j = 1, 2, ...m-1,

3. y0 and ym are the respective lower and upper bounds of the distribution of y, and

3. a set of prices {, , ... , } such that investors price the firm as

, 

 where   when they observe . 

Proof.  The proof appears in Appendix 1.

The fully revealing disclosure equilibrium of Proposition 1 exists only when the manager’s and investors’ preferences are congruent in that they choose the same security price.  This price is consistent with both the manager’s level of aversion to litigation and investors’ degree of insurance against losses.  When the preferences of the manager and investors are not congruent, the manager chooses not to fully reveal her information, but adds noise so that there is a partially revealing partition equilibrium.  

This equilibrium has the following characteristics.  The first characteristic in Proposition 2 states that a manager observing a given value of yj that is equal to the end point of two adjacent partitions, will be indifferent between being included in either partition.   Lemma 1 ensures that a manager observing a signal higher(lower) than yj will prefer the higher(lower) partition.  This results in a “sorting” of managers with different private signals into different disclosure intervals.  If our managerial objective function and investor pricing function were simpler, we could solve for the number of intervals in the partition equilibrium.

The second characteristic in Proposition 2 states that the lower support of the lowest interval and the upper support of the highest interval coincide with the lower and upper support of the probability distribution function of y.  These are the boundary conditions that uniquely determine the number of intervals in a partition equilibrium, given a certain value of m.  The third characteristic states that pricing is rational:  if investors conjecture that the manager discloses   when she observes , then they will base their expectation of x on the set () when they observe .

The partition disclosure equilibrium is a “cheap talk” equilibrium, where the manager’s information signal is not verifiable, and the manager’s and investor’s preferences are not aligned.  The cheap talk equilibrium was derived by Crawford and Sobel [1982], and applied to disclosure issues by Newman and Sansing [1993] and Gigler [1994].   This equilibrium can justify why we observe many managers issuing range forecasts of future earnings rather than point estimates.
  We can also follow the arguments of Crawford and Sobel and conjecture that the greater the difference between the manager’s and investors’ prices,  the noisier will be disclosure in that there will be fewer partitions.  

When investors’ and the manager’s optimal prices are similar, we have full disclosure.  As the two prices become farther apart, the manager adds more noise through increasing the size of the partition intervals (i.e., reducing number of intervals).  For investors desiring full disclosure, they must find a manager with an α consistent with their n.  For example, investors in an economy with high insurance against losses cannot obtain full disclosure unless they find a manager with a high tolerance to litigation risk.  In the U.S., managers issue both range forecasts and point estimates of earnings.  Such a phenomenon can be explained by a mismatch between the manager’s α and investors’ n.

There are two provisions of the Private Securities Litigation Reform Act of 1995 that could lead to an improvement in disclosure quality through alignment of the preferences of managers and investors.  First, the courts are to appoint as lead plaintiff the person or group with the largest financial interest at stake in the specific case.  In terms of our model, this may increase the bargaining power of the shareholders in negotiations with the lawyer over the determination of “n”.  The second provision is that attorney’s fees will be limited to a reasonable percentage of a damage award, thereby (in our model) leading directly to an increase in “n”.

The Disclosure Equilibrium When the Manager’s Type is Not Common Knowledge 
In this section we investigate the possibility that the manager chooses to make a point forecast that is biased and misleading in an equilibrium.  Our concept of biasing is similar to that in Fischer and Verrecchia [2000] who model biased reporting, where a manager maximizes stock price subject to an exogenously specified cost related to reporting bias.  In our model, the cost of biased disclosure is endogenously determined by shareholders in litigation triggered by a substantial decline in stock price.

Further, as in Fischer and Verrecchia’s paper, we introduce uncertainty about the manager’s objective function which prevents a manager’s biased disclosure from fully revealing her private signal.
  We assume that the manager can be one of two types, and managerial type is not observable by investors.   We define managerial type as α , where α = h, l,  where the type h manager is more averse to litigation than the type l  manager, and the prior probability of a type h manager is p and that of the type l  manager is 1 - p.  From Proposition 1, we know that in the specific case where α = αn and there is a match between manager and shareholder preferences, the manager truthfully reveals her information.  Therefore, if the manager’s litigation aversion parameter α ( αn and α is not common knowledge, being known to the manager but unknown to investors, a biased disclosure equilibrium may exist.

As in the certainty case, the type α  manager chooses to disclose which can differ from y. 

Let denote the optimal disclosure and Pα* the optimal price that maximizes (3) for the type α manager, α = h, l, observing private signal y.

Let and  denote investors’ conjectures about the type h and l  managers’ private signals, respectively, when they observe .  Then, investors believe that  has been disclosed by a type h manager with probability and by a type l  managers with probability .  Let q denote investors’ posterior belief that the manager’s type is h when is disclosed.  Based on the above conjectures and Bayes’ rule investors’ posterior belief that the manager disclosing  is type h is written as:

It follows that the posterior belief that the manager disclosing  is type l  is 1-q.
Recall from equation (6) that investors price the firm’s security as 

Since investors are unsure of the manager’s type, they are uncertain of the underlying value of the manager’s private signal y when they observe a disclosure .  Therefore, the conditional density and conditional expectation , of x given a disclosure, that the investors will use in the pricing equation are: 





(7)

and





(8)

A biased disclosure equilibrium is defined by the set {he(y),  le(y), and
Pe(,n)}, where 

· the type α manager   chooses her optimal disclosure, , to achieve her optimal price, Pα*(y),
 that satisfies (4),  

· investors price the firm rationally as P(,n) to satisfy (6), and 

· the manager’s and investors’ prices are mutually consistent. 

In a biased disclosure equilibrium Ph*(y1) = Pl*(y2) = P(), where P() satisfies (6) conditional on (7) and (8) and  Ph*(y1) and Pl*(y2) satisfy (4) for α = h, l and y1 = yh() and y2 = yl().  Proposition 3 provides a set of conditions for the existence of a biased disclosure equilibrium.

Proposition 3. A biased disclosure equilibrium exists if and only if 

· For a pair of types α = h, l, there is at least one pair of private signals y1 and y2 such that 
· Ph*(y1)  = Pl*(y2) = P(); and 

· (P()/(yα() = 1, for α = h, l, where  y1 = yh() and y2 = yl().

Proposition 3 is derived from the fact that for a biased disclosure equilibrium to exist, given a pair of types α = h, l, there must exist for each private signal y1 observed by one type of manager a corresponding private signal y2 observed by the other type such that both types optimally choose the same disclosure   This is required to prevent investors from identifying a disclosure with any one type of manager.  Further, investors’ pricing in response to disclosure must be consistent with both types’ optimal price choices.

From Lemma 1, we know that  (Pα*(y)/(α < 0 and (Pα*(y)/(y > 0.  Therefore, for any h > l, there always exists a pair y1 < y2 such that Ph*(y1) = Pl*(y2).  In addition, given that P(,n) is continuous in yα(), for α = h, l, there will always be a pair of manager type and manager private signal pairs {h,y1} and {l,y2}, such that P() = Ph*(y1) = Pl*(y2), where y1 = yh() and y2 = yl().  In addition, since  (Pα*(y)/(y = 1 (see proof of Lemma 1), if we also have (P(, n )/(yα() = 1, then we ensure that the equilibrium condition listed prior to Proposition 3 holds.  In other words, the second condition in Proposition 3 ensures that investors change their price with respect to changes in  the same manner as the manager changes her price with respect to changes in y.

The condition (P(, n)/(yα() = 1 will hold only under specific distributional assumptions about y and α.  For example, it can be shown that if the investors’ prior beliefs are p = ½ and the manager’s private signal is uniformly distributed as  y ~U[a, b], then a biased disclosure equilibrium exists over a subset [a(, b(], where a < a (< b( < b.  The assumption p = ½ ensures that the condition P() = Ph*(y1) = Pl*(y2) is satisfied by at least one pair of signals y1 and y2, while y being uniformly distributed ensures that q = p, which in turn ensures  that  (P(, n)/(yh() = (P(, n)/(yl() = 1.  Under other and less specific distributional assumptions, the investors’ and manager’s prices do not coincide and a biased disclosure equilibrium does not exist.

The above non-existence result (other than under specific distributional assumptions) contrasts sharply with the biased reporting equilibrium in Fischer and Verrecchia’s paper.  The key difference between Fischer-Verrecchia and our results is due to the way disclosure costs are specified in the two models.  In the Fischer-Verrecchia model, the cost of disclosure is directly related to the actual amount of the bias while in the our model this cost depends on investors’ beliefs about this bias.  In the former case the equilibrium disclosure policy equates the marginal benefit (stock price change) with the marginal cost of disclosure.  Since the marginal cost of disclosure is a function of exogenously specified parameters only, an equilibrium disclosure policy always exists.

In our model, on the other hand, as the marginal benefit (change in stock price) and expected litigation cost both depend on investor beliefs, the manager’s benefit-cost trade off depends only on investors’ interpretation of disclosure.  Therefore, the manager focuses on investor beliefs and in an equilibrium, the disclosure bias is chosen to ensure that the stock price determined by investors (based on the biased disclosure) is consistent with the manager’s optimal choice of stock price.  Since the manager and investors do not in general determine stock price in an identical fashion, consistency between their respective prices and thus a biased disclosure equilibrium may not be automatic.  As shown in the previous section, when the manager’s and investors’ preferences do not coincide, the only type of disclosure equilibria possible under the current private securities litigation environment are partition equilibria.
4. 
Summary and Conclusions

In our model we examine the quality of disclosure chosen by a manager with private information about future cash flows.  Shareholders initiate litigation when future earnings fall significantly less than expectations.  Managers bear a personal cost of litigation in addition to the costs imposed by the legal system.  Shareholders share damages awarded in litigation with their attorneys, and are therefore less than fully insured against their market losses.

When the manager and shareholders have consistent preferences about price, a fully revealing equilibrium exists in which the manager provides full disclosure of her information. When preferences are not consistent, then full disclosure cannot occur.  An example of such inconsistent preferences is when highly insured investors choose a high price and their highly litigation-averse manager chooses a low price.  When preferences are not aligned, the manager provides noisy disclosure through a partition that contains her signal.

We then examine the manager’s decision when investors do not know the degree of litigation-aversion of their manager.  We find that, unlike some earlier research, a biased disclosure equilibrium exists only under certain conditions.  We conclude that our full disclosure and partition equilibria are consistent with the actual forecasting behavior of managers who provide point and range forecasts of earnings.

Our major conclusions are that the threat of litigation alone may not lead to full disclosure by a manager.  An important factor is the consistency of shareholder and managerial preferences about price.  We believe that this analysis may be useful to regulators whose recent goal has been to reduce the litigious nature of the environment in which discretionary disclosure occurs.  We find that a reduction in the likelihood of litigation may result in an improvement in the quality of disclosure, but only if it improves the alignment of the manager’s preferences with those of shareholders.  The factor that has been overlooked by regulators is the proportion of damages taken by attorneys.


APPENDIX 
Proof of Lemma 1 

dP*(y)/dy >0: Since P*(y) = z*(y)+ and z*(y) solves (4), we need to differentiate (4) fully with respect to y.   Recall that , where E represents E(x|y) in the rest of this appendix; and  .  Differentiating individual terms in the first order condition (4) with respect to y, we get the following: and .

Differentiating the first order condition and substituting for the individual terms, we obtain :

For the final step, above, we use the result .

dP*(y)/d <0: Again differentiating individual terms in the first order condition (4) with respect to , we get:  and   .

Differentiating the first order condition with respect to α and substituting the above, we obtain:

the denominator of the last expression is 

If z* satisfies the second order condition for a maximum, then the right hand side is, which implies that dP*/d<0. 

Q.E.D.
Proof of Proposition 1 

In a rational expectations equilibrium P*(y)=P((), where (=(*(y), and P*(y)= z*+,  z* is the manager’s optimal choice that satisfies (4) and P(() is investors’ pricing that satisfies (5).  Let the manager’s type be 

αn, where n is the shareholders’ degree of insurance.

(
Since the manager’s type n is common knowledge, the true signal y can be correctly inferred from  (, i.e.,  E(x|() = E(x|y) = y.

(
From the result in Lemma A1 and expression (A1) below, we can write 

P(() = E(x|y) + h(n) = y + h(n).

(
Using Lemma 1, we can write P*(y)=y+k(), where (k()/(<0.  Also from the proof of lemma 1 it can be shown that, in the interval ([0,(], k(=0)(( and k((()(-(.  

Therefore, for a given n we can always find an n (except in the non-generic case where P(() and P*(y) have identical slopes) such that y+k(n)=E+h(n), and the type  n manager discloses truthfully, (e(y)=y.

Lemma A1 If E(x|()=E(x|y) and the distribution of x conditional on y is Normal with mean E(x|y)=y and variance σε2, then (P(()/(E(x|()= (P(()/(E(x|y)=(P(()/(y=1, where P(() is the investors’ pricing function.

Proof of Lemma A1  Under the assumption of Normality we can write 

  Substituting this into (5) and simplifying, we get:

Differentiating (A1) with respect to E(x|y) we get:

Since P-=z, we have (z/(E(x|y)=(P/(E(x|y) and the above expression can be simplified to:

Q.E.D.
Proof of Corollary If  >(<)n, then it follows from Proposition 1 and the second result in Lemma 1 that P*(y)<(>)P((, n), where in expression (6) for P((, n), the conditional expectation E(x|()=E(x|yα(()) and yα(()=y.  Here yα(() denotes investors’ inferred y when they observe (, knowing that the manager’s type is α.   Therefore, given that investors can infer the realized signal from the manager’s disclosure, the manager will always wish to understate (overstate) her disclosure further.  This implies that no invertible disclosure equilibrium can exist.

Q.E.D.
Proof of Proposition 2  Since (n, by Corollary 1 P*(y)(P(() for all y, implying that |P*(y)-P(()|(, where >0.  Therefore, truthful disclosure is never optimal.  

 Let V(P,y) denote the manager’s objective function in terms of stock price P and her private signal y, and V(((y),yADVANCE \d1) be the manager’s objective function in terms of her disclosure ( and her private signal y.  

Consider any two equilibrium prices P( and P(.  By Lemma 1, the optimality of (*(yADVANCE \l3

ADVANCE \u1(ADVANCE \d1) and continuity of V, there exists a yADVANCE \l3

ADVANCE \u1(ADVANCE \d1 such that the manager’s objective function V(P(,yADVANCE \l3

ADVANCE \u1(ADVANCE \d1)=V(P(,yADVANCE \l6

ADVANCE \u1(ADVANCE \d1)<V((*(yADVANCE \l3

ADVANCE \u1(ADVANCE \d1),yADVANCE \l3

ADVANCE \u1(ADVANCE \d1) and P(<P((*(yADVANCE \l3

ADVANCE \u1(ADVANCE \d1))<P(.  It follows that the manager prefers P( to P( if she observes y<yADVANCE \l3

ADVANCE \u1(ADVANCE \d1, prefers P( to P( if she observes y>yADVANCE \l3

ADVANCE \u1(ADVANCE \d1, and is indifferent between P( and P( if she observes y=yADVANCE \l3

ADVANCE \u1(ADVANCE \d1.  For any sequence y0, y1, ..., yj-1 and yj+1>yj-1, we can find yj((yj-1,yj+1) such that V((j,yj)=V((j+1,yj).  Since, (P*(y)/(y>0, if the manager observes y<yj, she prefers (j and the manager who observes y>yj prefers (j.



Therefore, there exists a set of signals {y1, y2, ...ym-1} such that when the manager observes yj she is indifferent between disclosing (j and (j+1, and she prefers (j to (j+1 ((j+1 to  (j) if she observes y<yj  (y>yj), j=1,2,...,m-1. 

Given the definition of investor pricing in expression (5) and that  P(()/(E(x|()=1>0 by Lemma A1,  it follows that P( is never the rational price if investors expect the discloser to have observed y>yADVANCE \l3

ADVANCE \u1(ADVANCE \d1

ADVANCE \d1.  Similarly, P( is never the rational price if investors expect the discloser to have observed y<yADVANCE \l3

ADVANCE \u1(ADVANCE \d1.  Therefore, P(<P(()<P(, where  investors expect the manager to have observed yADVANCE \l3

ADVANCE \u1(ADVANCE \d1 when ( is disclosed.  Since |P*(y)-P(()|(, it follows that  |P(-P(|(>0.  Therefore, the prices corresponding to two adjacent partitions must be a finite distance apart.  Investors’ rational response to the manager’s optimal disclosure strategy above, is to base P((j) on the conjecture that (j is disclosed when y([yj,yj+1], is observed.  Therefore, 

where  z=P-ε and .

Q.E.D.
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�  New York Times, February 3, 2002. 


�  Mirrlees [1976] shows that full disclosure can be induced by a contract that imposes massive  penalties when incomplete disclosure is detected.


�  Trueman [1997] and Kasznik & Lev [1995] use the terms full and partial disclosure in this manner.


�  Examples of models in which the act itself of disclosure is costly are Jovanovic [1982] and Verrecchia [1983].


�  Fischer and Stocken [2001] and Morgan and Stocken [2001] extend the Crawford and Sobel analysis to a situation where informed financial analysts provide information to investors.  


�  The assumption that all litigation is successful and results in the imposition of damages is consistent with actual pre-trial settlement rates of about 95%.  This assumption does not affect our results because in both successful litigation and pre-trial settlement, damages are imposed on the manager. 


�  We do not model the role of the lawyer in our model, but assume that investors and lawyers share the assessed damages.  The division of the damages between investors and lawyers is exogenously specified in our model.  


�  This amount of damages approximates the damages imposed in actual litigation.


�  The tax compliance literature provides similar reasoning about moral obligation, or lack thereof, when analyzing why some taxpayers are scrupulously honest in paying taxes when the probability of detection is low (see Andreoni, Erard, & Feldstein [1998]).


�  In the Cendant fraud case, Walter Forbes was found by a special audit to be primarily responsible for the accounting fraud because he had “failed to create a corporate culture intolerant of inaccurate financial reporting” (New York Times, 8/28/98). 


�  In Trueman [1997], the lawyer receives all of the damages, or n = 0 in our notation. 


�  Alexander [1991] presents evidence that individual shareholders receive only 22-40% of their market losses as damages.  In a recent shareholder lawsuit against 3Com, the plaintiff’s lawyers asked for 25% of the settlement of $259 million (Wall Street Journal, November 6, 2000).  In our model, n would then equal .75 for the 3Com case. 


�  We assume that the manager cares about the current stock price because her compensation is tied to it explicitly or implicitly.


�  Examples of these models are Darrough and Stoughton [1990 ] and Wagenhofer [1990].


�  The following quotes come from interviews with attorneys that appeared on 9/29/97 on a website of Nasdaq Financial Executive Journal.  “When a price drops sharply - 10, 15, or 20 points in one day - after the company reveals information inconsistent with the positive information that it has been putting into the marketplace before the decline, many people are going to call their lawyer”, William S. Lerach, plaintiff counsel.  “... if a company’s stock drops more than 25 percent in a relatively short period, it and its management have a high probability of being named as defendants in a securities class action.”, Tower J. Snow, Jr., defense counsel.


�  Such protection is consistent with the safe harbor rules meant to protect managers from frivolous litigation when a poor outcome is due to bad luck and not fraudulent disclosure.  


�  See Beaver, Malernee, and Keeley (1994) and Cornell and Morgan (1990).


�  The first-order condition presented in (4) is a simplification of the first-order condition expressed as   .  In this form, the left-hand side is the marginal








increase in expected damages, conditional on no litigation.  The right-hand side is the marginal benefit of disclosure through the impact on price.


�  In Trueman [1997] where n = 0, the shareholder’s expectation of damages is not priced.  Trueman discusses this in footnote 11 in his paper.


�  See Crawford and Sobel [1982] for an example. 


�  This disclosure pattern has been documented by many empirical researchers, including Kasznik and Lev [1995] and Frankel, McNichols, and Wilson [1995].


�  The provisions of the PSLRA are discussed in Johnson, Kasznik, and Nelson [2001].


�  In Fischer and Verrecchia’s analysis the uncertainty in the manager’s objective function adds noise that prevents investors from backing out the manager’s private signal from her disclosure. 


�  We now define P* as a function of y because price will be a function of different values of y.


�  A proof is available from the authors.





