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Abstract

Firms’ reputations are founded on the beliefs of external stakeholders (e.g., customers) about the reput-
ability of the firms’ actions. Governance policies obviously affect reputability by affecting managerial
incentives. When governance is transparent, governance decisions also affect firm reputation by affect-
ing the inferences external stakeholders draw from observing these decisions. The sort of inferences the
stakeholders draw depend on the expertise of governance policy makers, the degree to which the policy
makers are informational insiders. We show that, because of these inferential effects, neither increased
transparency nor increased expertise unambiguously favors governance policy choices that sustain repu-
tation. In fact, high expertise combined with high transparency tends to make reputations unsustainable.
Reputation sustainability depends instead on matching disclosure policy with expertise, and matching
both expertise and disclosure with firm characteristics.
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The role of pay as a symbol becomes evident when considering reactions of other stakehold-

ers...For example, high pay may signify potential organizational slack, which a supplier may

interpret as an exploitable opportunity to raise prices without fear of significant opposition...

Regulatory officials may also read into pay levels something of an industry’s financial health.

The wide publicity given to auto executives’ pay raises in 1984 brought calls for an end to im-

ported car quotas. Conversely, Lee Iacocca was able to use the symbolism of his pay to great

advantage. During Chrysler’s battle to recover from near-bankruptcy, he paid himself $1 in

compensation. This helped legitimize his plea for concessions from the unions and the govern-

ment. In sum, there is little doubt that various stakeholders respond—sometimes greatly—to

the amount and mix of pay a CEO receives.

–Finkelstein and Hambrick (1988)

1 Introduction

Reputation with external stakeholders—customers, suppliers, and regulators—is a major component of firm

value (e.g., Cole, 2012), and is founded on the stakeholders’ perceptions that firms will adopt operating

policies consistent with their priorities. Presumably this is why some firms pick governance policies that

commit themselves to external stakeholders’ priorities (Chakravarthy, deHaan, and Rajgopal, 2014; Eccles,

Ioannou, and Serafeim, 2014; Cai et al., 2022), and some firms disclose such governance policies to external

stakeholders (Grabner, Renders, and Yang, 2020).1

These firms’ actions raise obvious questions: When should firms focused on maximizing shareholder

welfare pick governance policies that commit them to external stakeholders’ priorities? Does it help if they

disclose governance policy to external stakeholders? What about when governance policies will clearly

commit the firms to stakeholder priorities? Will disclosure affect the governance policies firms choose?

To answer these questions, we develop an “open” governance model that ties firm value, governance

policy choices, and policy disclosures to preferences and perceptions of external stakeholders. Our ap-

proach is quite different from existing research which typically conceptualizes governance using “closed”

principal-agent-based models that are centered entirely on internal stakeholders like shareholders, man-

agers, and corporate boards (e.g., Shleifer and Vishny, 1997). Like closed models, our model contains the

managerial behavior channel through which governance policies shape manager behavior. It also features a

second channel, an inferential effect channel, which is not present in closed models. Through this channel,

governance policies, and the manager behavior they produce, affect external stakeholder beliefs and, in turn,

these beliefs shape the policies.

We show that, even when firm value is derived entirely from reputation with external stakeholders, value

maximization is often not consistent with governance policies that commit firms to the stakeholders’ prior-

1For example, according to a joint report from London Business School and PricewaterhouseCoopers, almost 50% of firms in the
FTSE 100 index disclose ties between executive pay and Environmental, Social, and Governance (ESG) targets, which enables the
firms to “communicate priorities and commitment internally and externally...[and] provide a clear indication of where a company
is placing its focus and what it expects to achieve” (Gosling et al., 2021)
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ities. However, there are conditions that support equilibria in which such governance policies are optimal.

These conditions vary across firms depending on their external and internal information environments as

well as characteristics such as profitability, monitoring effectiveness, and production technology.

Predictions from our model differ significantly from conclusions reached on the basis of closed principal-

agent-based models. For example, a significant body of research suggests that (abstracting from its costs)

increasing governance transparency through disclosure of governance policies benefits shareholders (e.g.,

Holmström and Kaplan, 2003; Bebchuk and Fried, 2005).2 Another body of research suggests that expert

shareholder-oriented governance policy makers increase shareholder welfare (e.g., Adams and Ferreira,

2007; Adams, Hermalin, and Weisbach, 2010). In contrast, in our model, policy-maker expertise paired

with governance transparency harms shareholders and renders corporate reputations unsustainable. How-

ever, both transparency without policy-maker expertise and expertise without transparency can enhance

reputation sustainability and raise shareholder welfare. To sustain reputations and raise shareholder wealth

in our model, policy-maker expertise and disclosure policies must be matched with firm characteristics:

There is an optimal configuration for each firm, but there is no one optimal configuration for all firms.

We construct our open governance model by embedding a standard shareholder-manager agency prob-

lem in a standard model of reputation. In the model, a firm produces goods of uncertain and unverifiable

“quality.”3 Their quality depends stochastically on the production technology the firm employs. To receive

private benefits, a manager can opportunistically choose an inferior production technology. The firm’s share-

holders can set governance policy, in the form of managerial compensation, to incentivize a manager to act

“reputably” and eschew the inferior technology.

We model the firm’s reputation using the oft-used multi-period incomplete information/hidden reputa-

tion framework of Kreps and Wilson (1982a) and Milgrom and Roberts (1982) (KWMR). In this framework,

insiders privately observe whether or not their firm is the “type” that is committed to reputable behavior, e.g.,

the “tough” monopolist type in Kreps and Wilson (1982a) and “honest (H)” producer type in Maksimovic

and Titman (1991). External agents cannot observe the firm’s type. They make inferences about the firm’s

type and rationally update their beliefs about its commitment to reputable behavior based on its observed

actions. The firm’s reputation reflects these beliefs.

In our model, the firm’s manager is an insider, and in some settings we consider, the firm’s shareholders

are also insiders. Buyers of the firm’s goods, its external stakeholders, are external agents. The firm’s type

depends on the effectiveness of its monitoring. Specifically, the firm can be the type that is committed to

reputable behavior because its monitoring is effective and completely blocks managerial opportunism, or

it can be a type with ineffective monitoring that does not block managerial opportunism.4 Buyers observe

2For example,“We start with a reform that we view as a ‘no-brainer’. . . the SEC should require public companies to make the
amount and structure of their executive pay packages more transparent” (Bebchuk and Fried, 2005, p. 19).

3The term “quality” represents some aspect of the goods and their production that matters to customers. The aspect that matters
depends on the firm’s circumstances. For example, if the goods are supplied to other corporations, the aspect could be reliability or
adherence to these corporations’ supplier codes of conduct. Alternatively, if the goods are supplied to retail consumers, the aspect
might be sustainable production practices or the goods’ carbon footprint.

4It is possible to “microfound” our specification of monitoring and firm type in many ways. Perhaps the simplest approach is
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quality only after purchasing goods. They may also observe governance policy choices. Goods’ prices

both reflect buyers’ beliefs about their quality and measure the firm’s reputation. A reputation for high

quality goods is valuable. For example, if the firm supplies goods to other firms, it stands to benefit from

a reputation for strict adherence to their environmental and labor codes for suppliers. We focus on the case

were the firm’s value is derived entirely from its reputation.

Governance policies in our model operate through the managerial behavior channel because they directly

affect manager behavior. They also operate through the inferential effect channel because buyers draw

inferences about the quality of goods directly from the governance policies they observe. Buyers also

draw inferences about the policy makers’ private information. Policy makers anticipate the effects of both

channels. They rationally recognize that governance policy will only protect the firm’s reputation if it (i)

ensures reputable manager actions and (ii) convinces stakeholders that the firm is committed to ensuring that

managers will act reputably.

We characterize equilibria in which shareholder welfare is maximized by adopting governance policies

that ensure reputable manager behavior. We refer to these equilibria as reputation equilibria. We examine

how reputation equilibria are influenced by the firm’s external and internal information environments. The

external information environment depends on disclosure and reflects how much buyers know about gov-

ernance policy: buyers observe governance policy if governance is transparent, but not when it is opaque.

The internal information environment reflects the expertise of the shareholders who control governance

policies. We consider settings where the policies are set by an uninformed blockholder who does not know

whether monitoring is effective. We also consider settings where the policies are set by an informed block-

holder who, like the manager, knows whether monitoring is effective.

A setting with an uninformed blockholder fits firms like Target and Pfizer that are controlled by “com-

mon owners,” large institutional investors (e.g., BlackRock, Fidelity) with significant share blocks in many

companies and in many countries (Fichtner and Heemskerk, 2020). Because common owners’ portfolios

are quite diversified, they cannot be expected to have significant private information about the operations

of the firms they control. A setting with an informed blockholder fits firms like Walmart and Ford that are

controlled by “mavericks,” blockholders whose wealth is concentrated in the firms, and who are likely to be

intimately familiar with the firms’ operations (Amel-Zadeh, Kasperk, and Schmalz, 2022). These two set-

tings describe most large U.S. firms and many large firms outside the U.S., which tend to be controlled either

by a maverick or by common owners (Amel-Zadeh, Kasperk, and Schmalz, 2022; Fichtner and Heemskerk,

2020).

We employ four settings to demonstrate the effects of the firm’s information environment on reputa-

tion equilibria. In the first setting, our baseline, the controlling blockholder is uninformed and governance is

transparent: Buyers can observe compensation policy but, because the blockholder is uninformed, the policy

cannot reveal the firm’s type. Based on the policy buyers observe, they project the manager’s future actions

based on the conceptualization of monitoring in Shleifer and Wolfenzon (2002) and Johnson et al. (2000): monitoring imposes
pecuniary and/or non-pecuniary costs on agents who act opportunistically. Under this interpretation, effective monitoring can be
viewed as imposing costs on opportunism high enough to ensure that opportunism is a dominated strategy.
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through the inferential effect channel. Transparent governance enables the blockholder to effectively pub-

licly commit to assuring reputable manager actions by adopting a reputation-assuring compensation policy

that incentivizes the manager to act reputably. However, adopting such a policy is never optimal when buy-

ers expect monitoring to be highly effective; reputation equilibria exist only when buyers have a low level of

“trust” in monitoring. The threshold for buyer trust that supports reputation equilibria depends on the firm’s

profitability and production technology.

Next, we identify the effects of governance transparency by considering a setting where the blockholder

is uninformed but governance is opaque. The inferential effect channel no longer operates. Public commit-

ment to reputable behavior is not feasible, and buyers update their beliefs about the firm’s commitment only

based on the observed quality of its goods. Because of the lagged and stochastic relationship between mana-

gerial behavior and quality, the costs of defection from a policy of offering reputation-assuring compensa-

tion are lower under opaque governance. Thus, when the controlling blockholder is uninformed, governance

transparency and the inferential effect channel promote reputation equilibria and commitment to reputable

manager actions.

In the final two settings, the controlling blockholder is informed. Since buyers attempt to infer the

blockholder’s private information from its policy decisions, the effects of transparency and the inferential

effect channel are quite different. In the setting where governance is transparent compensation policies

aimed to ensure reputable managerial behavior can signal that the blockholder knows monitoring is inef-

fective. To avoid signaling this adverse private information the blockholder may opt to “fake it and hope

to make it,” i.e., eschew reputation-assuring compensation policies and hope that managerial opportunism

will not result in low product quality goods and a reputation scandal. In the setting where governance is

opaque the inferential effect channel shuts down, which prevents governance policies from signaling the

blockholder’s information. When monitoring is effective, the blockholder knows reputable manager actions

are assured without paying reputation-assuring compensation. When monitoring is ineffective, the block-

holder rationally anticipates a higher cost to defecting from reputation-assuring compensation policies than

an uninformed blockholder that believes that there is some probability that monitoring is ineffective.

Consequently, when the blockholder is informed, governance opacity favors reputation equilibria and

commitment to reputable manager actions. Thus, the effect of governance transparency is quite different

from the settings when the blockholder is uninformed. The conditions for reputation equilibria are also

quite different: Reputation equilibria exist only when buyers expect monitoring to be highly effective, so

the anticipated loss of buyer trust as result of defecting from reputation-assuring compensation is large.

Once again, conditions that support reputation equilibria depends on the firm’s profitability and production

technology.

We show that the firm’s time horizon also matters for reputation equilibria. How it matters changes

with both transparency and blockholder expertise. When governance policy is opaque, whether or not the

blockholder is informed, the blockholder has an incentive to defect from reputation equilibria to a policy of

no reputation-assuring compensation. With no incentive to eschew opportunism, the manager will always
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act opportunistically and the firm risks a damaged reputation for its entire horizon. Hence, when governance

is opaque, reputation equilibria exist when the cost of this defection is sufficiently large because the time

horizon is sufficiently long.

The effect of the time horizon is completely different when governance is transparent, and the effect

varies with the blockholder’s information. When the blockholder is uninformed, buyers accurately price the

firm’s commitment to reputable behavior. The marginal benefit of committing for an additional period is

declining, so defection from a reputation equilibrium depends only on the cost of lowering the commitment

by a single period. We show that this cost is independent of the horizon, so the horizon does not matter

for reputation equilibria. When the blockholder is informed, reputation equilibria exist only if reputation-

assuring compensation does not signal that the blockholder knows monitoring is ineffective. When the

horizon is sufficiently long, these equilibria do not exist because defection to a policy of no reputation-

assuring compensation becomes attractive when monitoring is effective. Thus, a longer horizon makes

reputation equilibria less likely.

In summary, our analysis shows that, even when firm value is derived entirely from reputation with ex-

ternal stakeholders, value maximization is often not consistent with governance policies that commit firms

to the stakeholders’ priorities. It also shows that, once we consider firm reputation with external stake-

holders, the quality of the controlling blockholder’s information and the transparency of the controlling

blockholder’s decision making are strategic substitutes. When the blockholders are informationally disad-

vantaged relative to managers, as is likely if the blockholders are common owners with significant share

blocks in many companies, making governance decisions transparent facilitates reputation sustainability.

When the blockholders are not informationally disadvantaged, as is likely if the blockholders are mavericks

with wealth concentrated in the firms and intimate familiarity with their operations, governance opacity fa-

cilitates sustainability. Thus, neither governance transparency nor opacity unequivocally favors reputation

sustainability and economic efficiency. At the same time, the optimal degree of informational divergence

between controlling blockholders and managers also depends on firm characteristics. Thus, governance that

supports economic efficiency requires matching blockholder expertise and the disclosure regime with the

operating characteristics of firms. It also depends on the firm’s time horizon.

Related literature

Prior research has shown that, in principal-agent models, revelation of information to the principal (in our

setting, the controlling blockholder) can be deleterious for the principal. In Holmström (1979) the channel

for the deleterious effect is reduced agent effort incentives; in Crémer (1995) it is a weakened ability to

commit to not renegotiate contracts; in Prat (2005) it is agents ignoring valuable private signals and instead

conforming actions to the expectations created by the information. While our analysis also demonstrates

that revealing information can harm principals, our definition of “transparency” is different and our channel

for the harm is novel. Transparency in principal-agent models reflects the degree of asymmetry between

the principal’s and agent’s information endowments, i.e., the “internal information environment” in our

language. Our conception of transparency depends on the degree of asymmetry between the information
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endowments of firm-insider and external third-party agents, i.e., the “external information environment.”

The channel for the harmful effects of transparency in the principal-agent models is its effects on actions

of agents. In our analysis, the harmful effects arise because principals change their actions out of concern

about the impact of transparency on how third-parties interpret firm actions.

In this sense, our model is actually closer to models based on third-party effects, e.g., proprietary in-

formation models (e.g., Dye, 1986). In these models, transparency reveals information to competitors and

thus weakens the firm’s competitive position. Although proprietary information theories consider the ex-

ternal information environment, they do not consider the internal information environment like our model

does. In our setting, the effects of transparency depend on the interaction between the external and internal

information environments. Thus, there are no close analogues to our results in either the principal-agent or

proprietary information literatures because papers in these literatures do not model both internal and external

information environments.

“Signal jamming” models consider actions that cater to the beliefs of firm outsiders (Holmström and

Costa, 1986; Gibbons and Murphy, 1992; Holmström, 1999). DeMarzo and Duffie (1995); Hirshleifer,

Chordia, and Lim (2001); and Almazan, Suarez, and Titman (2009) consider the effects of transparency.

Our model is different along three dimensions. First, in our model, a blockholder concerned with firm

value caters to the beliefs of external actors, not managers with career concerns. Second, in our analysis

the relevant outsiders are the firm’s outside stakeholders, not the managerial labor market. Third, in our

analysis, the information environment has two dimensions (internal and external) because, in contrast to

signal jamming models, we consider both internal (shareholder/manager) and external (blockholder/external

stakeholder) agency conflicts.

Our work is connected to a small literature on the effects of stakeholders, other than managers and

shareholders, on corporate policies. Almazan, Chen, and Titman (2017) develop a model in which capital

budgets are set with an eye toward influencing the beliefs of employees because the beliefs affect employee

effort decisions. Like ours, their analysis focuses on stakeholders that are not typically modeled by corporate

finance researchers. However, they do not focus on information structure, monitoring or compensation.

More generally, our analysis relates to a growing literature in theoretical mechanism design on how

principals can affect the behavior of strategic agents through the design of information environments and,

thereby, induce outcomes that maximize welfare (e.g., Bergemann and Morris, 2016). Although our object-

ives are closely aligned with the objectives of this research, the structure of our analysis is quite different. We

consider a specific setting, manager/shareholder conflicts in shareholder-owned firms, rather than a general

Bayesian game. We assume a dynamic setting, as opposed to the static settings deployed in this literature.

We consider two fixed information environments for uninformed third parties: transparency and opacity.

We choose these environments based on observed disclosure regimes rather than attempting to derive the,

perhaps stochastic, optimal information design for implementing reputation equilibria.

6



2 Model

Consider an economy with a risk free rate of zero that operates at dates T = {0,1,2, . . .T}, ∞ > T ≥ 2.5

We refer to the interval of time between adjacent dates t−1 and t as “period t.” The economy has one firm.

If the firm operates in a period, it produces one unit of a good, which we refer to as the period t good. The

firm sells each good for the numeraire good, “cash.” There is no storage technology, thus cash and all goods

must be consumed immediately.

Agents All agents in the economy are risk-neutral. The agents are a continuum of buyers of the firm’s

goods, a continuum of manager candidates, and shareholders who own the firm. The shareholders have

sufficient cash in each period to fund all the firm’s needs, including paying all the firm’s financial obligations.

One of the shareholders, “the blockholder,” controls the firm by virtue of owning a large block of shares. The

blockholder maximizes expected firm value.6 The utility or payoff for each buyer is given by her expected

future cash flows plus the expected value of the goods she purchases. The utility for each manager is given

by his expected future cash flows and private benefits.

Manager To operate in a period, the firm must have a manager. The blockholder selects a manager at

date zero. All managers have identical abilities and preferences, both of which are common knowledge.

The market for managers is competitive. Thus, managers cannot command rents because of their abilities

or preferences. The per-period reservation wage for managers is zero, which lowers the minimum level of

managerial compensation and thus increases the likelihood of managerial opportunism. The blockholder and

managers have the same time horizon, T . We assume that the blockholder cannot replace the manager. In

Section 6.1, we will show that this assumption is made for convenience and has no effect on our conclusions.

Goods Each good the firm produces may be either high, h, or low, l, quality. Quality can represent any

aspect of the good that consumers value, from being fit-for-purpose to being environmentally friendly or the

production technology being socially responsible (Kitzmueller and Shimshack, 2012). A good’s quality is

neither verifiable nor contractible. All agents observe the period t good’s quality after it has been consumed

by a buyer. Hence, the period t good’s quality is common knowledge at the end of period t.

Goods’ prices and reputation Buyers engage in Bertrand competition for each good. The price they set

for the period t good represents a bid that will be filled if the good is produced.7 Prices are verifiable and

contractible. Buyers have identical preferences and their preferences are common knowledge. They assign

a value of one to a high-quality good and zero to a low-quality good. Consistent with Bertrand competition,

5Our finite time setting is a feature of the KWMR framework that facilitates a unique equilibrium. It also enables us to examine
the effect of the firm’s time horizon on governance policy and reputation. Assuming a zero discount rate improves exposition. We
would obtain identical results if all agents use the same positive discount rate.

6Shareholders neither extract private benefits nor exert personal effort on monitoring. So, assuming their collective interest is
represented by the blockholder simply makes the analysis more compact.

7This timing for buyer bids ensures that in each period there is a price for the good on which contracts can be written. If prices
are set after production, in any period in which the firm does not produce, the good would not have a price and a contract based on
the period’s price would be ill defined. Our results would be unchanged if we assumed price setting after production and extended
the definition of “price” to include the “null price,” and specified contracts over this extended set. However, this would add to
complexity without producing insight. Allen and Gale (1988) make a similar assumption.
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we assume that the period t price equals buyers’ expected valuation of the period t good. This assumption

rules out a “trivial” equilibrium in which buyers believe the good is worthless and bid zero, the good is

not produced and, because buyers orders are never filled, Bayes rule cannot be applied to consumer beliefs.

Because goods’ prices reflect buyers’ beliefs about their quality, the period t good’s price measures firm

reputation in period t.

Operating policy Each period, after observing the price set by buyers, the blockholder chooses whether

the firm will operate and produce a good or shut down and not produce. When the blockholder decides the

firm will operate, shareholders supply capital worth e. When the blockholder shuts down production for the

period, shareholders supply no capital. However, they cover any financial obligations during the period.

Production technology The manager must invest all the shareholder-supplied capital, e, in a reliable tech-

nology that produces a high quality good with probability one or an unreliable technology that lowers product

quality with probability 1−δ , 0 < δ < 1. Unlike the reliable technology, the unreliable technology yields a

private benefit of c > 0 to the manager. The manager’s technology choice is unobservable.

Because buyers assign a value of 1 to high-quality goods and 0 to low quality goods, the unreliable

technology produces goods with an expected value of δ , the probability the unreliable technology produces

a high quality good. Adopting the unreliable technology also increases the manager’s payoff in the period

by the private benefit, c. Thus, the expected benefit from adopting the unreliable technology in a period is

δ + c. We assume that this benefit is less than the cost of production, and thus operating the firm as a “low

quality producer” is not socially efficient or economically viable.

Assumption 1. e > c+δ .

Monitoring and opportunism The firm has protocols to regulate the quality of its goods. These protocols

are enforced by monitoring. Monitoring can be effective, type-E, or ineffective, type-I. If monitoring

is ineffective, the manager can choose between the reliable and unreliable technologies. If monitoring is

effective, the manager can only invest in the reliable technology.8

For better exposition, we sometimes refer to the monitoring type as firm type. We refer to the manager’s

choice of the unreliable technology as opportunism. If, in a given period, the manager follows the strategy

of choosing the reliable technology if and only if monitoring is effective, we will say that the manager acts

opportunistically during the period. If no period qualification is used, acting opportunistically should be

interpreted as acting opportunistically in all periods. If, in a given period, the manager follows the strategy

of choosing the reliable technology regardless of whether monitoring is effective or ineffective, we will say

that the manager acts reputably in that period.

8Our results will be qualitatively unchanged if ineffective monitoring blocks opportunism with a positive probability. As ex-
plained previously, we can“microfound” our specification of monitoring using the conceptualization of monitoring developed in
Shleifer and Wolfenzon (2002) and Johnson et al. (2000): Monitoring imposes a cost on manager opportunism. Monitoring is
effective when the cost is high enough to ensure that opportunism is a dominated strategy. When the cost is too low, monitoring is
ineffective. For simplicity we set the cost to zero when monitoring is ineffective. These assumptions ensure that, when monitoring
is effective, the firm is committed to a strategy, just like the “tough” monopolist type in Kreps and Wilson (1982a) and “honest (H)”
producer type in Maksimovic and Titman (1991).
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Management compensation The firm faces an agency problem because the manager may be able to unob-

servably choose the unreliable technology to earn a private benefit. To mitigate the agency problem, the firm

contracts with the manager. The blockholder chooses the contract, which specifies a non-negative payment

to the manager in each period t. The contracted payment at t can only be conditioned on the history of prices.

If the firm doesn’t have sufficient revenue to cover the period t payment, shareholders cover the shortfall.

Note that the blockholder’s operating policy decision and the manager’s technology choice in period

t are made after the period t good’s price is set. Thus, neither decision affects the good’s price in period

t. Because the contracted compensation payment in period t depends only on the history of goods’ prices

in periods 1 through t, this implies that the actions of the firm and manager in period t do not affect the

manager’s contracted period t payment.

Information The blockholder’s operating policy decisions and good prices are observed by all agents, i.e.,

the blockholder, managers, and buyers. All buyers observe the quality of a good after it is purchased. At date

zero, informed agents observe whether monitoring is effective and uninformed agents do not. In the baseline

setting, we assume that managers are the only informed agents; the blockholder, like buyers, is uninformed.

We will also consider settings where both managers and the blockholder are informed. In the baseline

setting, governance is transparent, i.e., buyers observe the manager’s compensation contract. We will also

consider settings where governance is opaque, i.e. buyers do not observe the manager’s compensation

contract.

Uninformed agents have a common prior distribution over the monitoring type. At the start of period 1,

they believe that it is effective with probability θ1 ∈ (0,1). We refer to θ1 as the buyers’ initial level of trust

in monitoring. We assume θ1 is large enough to ensure that production is economically viable:

Assumption 2. θ1 > e.

Assumption 2 ensures that production is viable even in the absence of any governance actions aimed

to ensure high-quality production. Absent this assumption, we would have to consider whether the firm

would operate at all. This would distract from the questions we consider: when firms operate, how do their

governance choices align with stakeholder preferences, and how do their information environments affect

their ability to sustain their reputations?

Note that the firm can only produce a low quality good if the manager chooses the unreliable technology,

which is only possible if monitoring is ineffective. Thus, conditioned on the production of a low quality

good, the probability that monitoring is effective equals 0. If the firm has produced a low quality good in

any previous period and revealed that its monitoring is ineffective, we will say the firm is revealed.9 If the

firm has not produced a low-quality good in any previous period we will say the firm is unrevealed.

9In our model, a firm is revealed in the first period in which it produces a low quality good, and 1−δ represents the probability
it will be revealed in the period if the manager opts for the unreliable technology. In the real world, however, revelation may
occur after a long lag. For example, the use of pollutants may be discovered only a long time after a firm has abandoned a mine.
Permitting a longer lag before revelation in our model will strengthen the incentive to act opportunistically. It will also complicate
the analysis without yielding new insight into the inferential effect channel, which depends only on when and whether stakeholders
observe governance policy.
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Equilibrium The shareholders’ payoff in a given period t is the sum of expected cash flows in period

t and all subsequent periods. The manager’s payoff in period t is the sum of expected cash flows and

expected private benefits in period t and all subsequent periods. We refer to the shareholders’ (manager’s)

date 0 payoff (before operation is commenced but after the compensation contract has been fixed) as the

shareholder’s (manager’s) ex ante payoff. We refer to payoffs at subsequent dates as ex post payoffs.

An equilibrium is an initial (date 0) compensation contract for the manager and a set of blockholder and

manager strategies, prices for goods, and outsider beliefs for each period that constitute a Perfect Bayesian

Nash equilibrium, i.e.,

(a) the compensation contract is incentive compatible,

(b) the blockholder’s shut down/operate strategy is incentive compatible in each period,

(c) the manager’s opportunism strategy is incentive compatible in each period,

(d) in each period, buyers set prices equal to the goods’ expected quality conditioned on blockholder and

manager strategies, and

(e) in each period, belief updating by uninformed agents is consistent with Bayes’ rule.

A compensation contract is called optimal if is selected in some equilibrium.

When the blockholder is informed, uninformed buyers will try to infer the blockholder’s private inform-

ation from the blockholder’s governance policy choices. To characterize equilibria, we will need a dynamic

incomplete information framework. Developing this framework now will require us to navigate unnecessary

complications in settings where the blockholder is uninformed and the incomplete information framework

is superfluous. Therefore, in the interest of brevity and clarity we will defer developing the framework untill

we examine a setting in which it is needed.

3 Buyer trust, reputation equilibria, and the assured reputation-horizon

We start by establishing properties of operating policies and manager behavior that are independent of the

firm’s information environment. We show that maintaining buyer trust in monitoring is necessary to sustain

firm reputation and for governance policies to be effective. Then, we describe how governance policies

operate through the managerial behavior channel and the resulting pattern of manager opportunism. Proofs

appear in the appendix.

3.1 The importance of buyer trust in monitoring

Governance policies are effective only if buyers trust the firm’s monitoring. To see this, note that the man-

ager’s contract payment in period t depends only on the history of prices through period t. These prices,

including in period t, are set before the manager’s period t technology choice. Therefore, the blockholder

cannot influence the manager’s period t action with a period t contract payment. Only payments after period

t can influence the manager in period t. This is not possible in the last period. So, governance policy is

completely ineffective in shaping the manager’s period T choice. As we demonstrate in the following pro-

position, even in prior periods, policies can be effective only if buyers have at least some trust in monitoring.

Only then can the manager’s actions change buyers’ quality expectations and goods’ prices. Once the firm
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is revealed, both buyer trust in monitoring and the incentive effects of contracts are destroyed.

Proposition 1. (i) If the firm operates in period T , the manager will act opportunistically in period T . (ii) If

the firm is revealed in period T , the firm will not operate in period T . (iii) If the firm is revealed in period t,

the manager will act opportunistically in period t and in all subsequent periods. (iv) If the firm is revealed

in period t, the firm will shut down in period t and in all subsequent periods.

The intuition behind Claim (iii) is frequently encountered in reputation models: unraveling. As a con-

sequence, in periods after the firm is revealed, payments to the manager become performance insensitive

and thus cannot incentivize the manager to eschew opportunism. The underlying argument, which relies on

backward induction, can be summarized as follows: Note that the manager’s period T −1 action only affects

his period T compensation payment through the effect of the action on the period T good’s price. Buyers

know the manager will act opportunistically in period T . If the firm has been revealed in period T −1, they

will price the period T good at δ . Since the period T good’s price is fixed at δ , the manager’s period T

compensation will be insensitive to his period T − 1 action and the manager will act opportunistically in

T −1. Hence, the period T −1 good’s price will also be fixed at δ . These arguments extend backwards to

all periods following revelation.

Claims (ii) and (iv) follow directly from claim (iii). Once buyers lose trust in monitoring, they will only

pay δ for the firm’s goods. However, because Assumption 1 requires that e > δ , in this case the firm can

only operate at a loss. Hence, the firm will shut down once buyers lose trust in monitoring.

There is no incentive for reputable behavior in the final period, T , a defining feature of KWMR-type

models. One may ask whether we might amend the model to change this by, perhaps allowing the firm

to offer say, deferred stock compensation at a later date T + 1. However, a bit of thought shows that the

deferred compensation cannot affect managerial behavior in period T . To see this suppose the firm retains

its period T revenue to fund deferred compensation for the manager instead of making a final payout to the

firm’s owners, and ties the compensation to the price of the firm’s stock at T +1. Because revenue in period

T is not affected by the quality of the good produced in period T , both the deferred compensation and the

price of the firm’s stock at T +1 would also be insensitive to the quality of the good produced in period T .

Thus, the deferred compensation would have no effect on the manager’s incentives in period T .

The only way to create a compensation scheme that affects managerial incentives in period T is to

assume that quality is verifiable in period T and permit contracting on the period T good’s quality. One

approach to implementing this idea is to assume that, in period T , the manager can receive two payments.

As in the baseline model, the manager could be paid at the start of period T based on the period T good’s

price. The manager could also receive a second “final” payment at the end of the period based on the period

T good’s quality. However, there is an obvious problem with this approach: There is no obvious reason

for quality to be contractible in period T but not in earlier periods. If quality were contractible in every

period, the model would essentially cease to be a model of reputation and external stakeholders’ beliefs

would cease to matter: Firms would specify contracts with managers based on the objective quality of the

goods produced in each period rather than prices, which depend on stakeholders’ beliefs.
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Proposition 1 demonstrates that, to sustain firm reputation, the blockholder has to adopt governance

policies that prevent managerial opportunism and revelation. In typical hidden action/hidden information

reputation models, reputation survives only so long as outsiders are uncertain about the firm’s “type.” In our

model, monitoring effectiveness determines firm type and reputation collapses once monitoring is revealed

to be ineffective. Revelation also renders governance policies completely ineffective. Thus, buyer trust in

monitoring forms the foundation of firm reputation as well as governance. The centrality of monitoring is a

direct consequence of the crucial role played by buyers’ perceptions, a central feature of reputation models

that is absent from principal/agent models.

3.2 Reputation equilibria

We are concerned with the viability of equilibria with desirable welfare properties. Assumption 1 and

Assumption 2 ensure that the increase in value generated by choosing the reliable technology, 1−δ , exceeds

the manager’s private benefit loss from ensuring high-quality output, c. Thus, the reliable technology is

socially efficient. The first-best solution is to use the reliable technology and always produce high-quality

goods. Competition between buyers ensures that the surplus generated by production is shared by the firm

and manager, but would be entirely captured by the firm absent the agency conflict.

Proposition 1 demonstrates that no equilibria exist in which high quality production can be assured in

the final period. From a welfare perspective, the second-best outcome is the firm producing in every period

and no opportunism occurring before period T . We refer to equilibria that support this second-best outcome

as reputation equilibria. When a reputation equilibrium exists, the blockholder, acting in the interests of

the shareholders, not society, chooses governance policies that ensure the second-best outcome from the

perspective of social welfare.

3.3 Managerial compensation and opportunism

Like standard principal/agent models, there is a managerial behavior channel which captures the effect of

compensation policy on manager behavior. To avoid distracting complications, we assume that the firm

compensates managers using simple contracts. A simple contract commits the firm to pay the manager

bt ≥ 0 at date t if the firm is unrevealed at date t and pay the manager 0 if the firm is revealed at date t.

Thus, a simple contract is a vector bbb = (b1,b2, . . . ,bT ) ∈ RT
+ of payments made at each date conditioned on

the firm being unrevealed at that date. In Section 4.1, we show that simple contracts can be implemented

by conditioning on price histories. In Section 6.2, we show that expanding the contract space to include

non-simple contracts cannot support equilibria producing strictly higher shareholder payoffs.

The manager’s only choice is whether to act opportunistically. Since this is only possible when monit-

oring is ineffective, we focus on manager behavior under ineffective monitoring. Claim (iii) in Proposition

1 shows that a contract will not incentivize a manager to act reputably once the firm is revealed, so we focus

on situations in which the firm is unrevealed.

Each period, the manager weighs the costs and benefits of his actions. If the manager acts opportunist-

ically in a period, he will receive the private benefit c. With probability 1− δ the firm will produce a low
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quality good and be revealed. If it is revealed, the manager’s continuation value is zero because the firm will

shut down, and the manager is effectively terminated. The firm will remain unrevealed with probability δ .

If it remains unrevealed, the manager continues to enjoy compensation payments and private benefits. We

denote their expected value by vM(t), the manager’s value function in period t when monitoring is ineffective

and the firm is unrevealed in period t.

In period t, the manager’s payoff from opportunism if the firm is unrevealed equals the bonus payment

for period t (which is invariant to the manager’s period t action), plus the private benefit, c, plus the man-

ager’s expected continuation value, (1−δ )×0+δ vM(t +1). By acting reputably the manager forgoes the

private benefit but ensures that revelation will not occur, resulting in a payoff that equals the bonus payment

plus continuation value vM(t + 1). If the firm does not operate (i.e. the firm shuts down for period t), the

manager cannot act and his payoff simply equals the bonus payment, bt plus continuation value, vM(t +1).

Hence, conditioned on the firm being unrevealed at date t, the manager’s value function is given by

vM(t) =

bt +max [vM(t +1),δ vM(t +1)+ c)] firm operates in period t

bt + vM(t +1) firm shuts down in period t
. (1)

The value function provides crucial insights into the manager’s incentives, the timing of opportunism,

and optimal compensation design. Comparing the manager’s two possible payoffs in case the firm operates,

we see that the manager will act reputably in period t so long as

(1−δ )vM(t +1)≥ c. (2)

Inequality (2) is the manager’s incentive compatibility condition for reputable behavior. The term on the

left captures the manager’s “expected cost of opportunism.” This condition shows that the manager will act

reputably in period t only when vM(t +1) is large.

Since bt ≥ 0, equation (1) shows that

vM(t)≥ vM(t +1). (3)

Thus, the manager’s continuation value and expected cost of opportunism (weakly) decrease in t and the

manager’s incentive to act opportunistically (weakly) increases in t. Consequently, the set of periods in

which the manager acts opportunistically is an order interval: either the manager will act opportunistically

in every period, or there will exist τ ∈ {1,2, . . .T −1} such that the manager will not act opportunistically

during or before period τ , and will act opportunistically in every period after τ . We will refer to τ , the last

period in which the manager’s actions completely protect the firm’s reputation, as the assured-reputation

horizon. The following example demonstrates that these effects arise because, with each passing period,

the manager has less to lose from acting opportunistically. Simply put, fewer periods remain in which the

manager can be paid and act opportunistically while remaining undetected.
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Example 1. We use three simple contracts in this example to illustrate the dynamics of managerial op-

portunism and how it is affected by contracts. We present each compensation contract, bbb, the exogenous

parameters, T , c, δ , θ1, and e, and the manager’s unrevealed value function, vM, in Table 1. In this example,

the firm operates in a given period if and only if it is unrevealed in that period.

t 1 2 3 4 5 6 7

Contract #1

bbb1 0 0 0.100 0 0.005 0 0.080
vM 0.635 0.635 0.635 0.535 0.535 0.520 0.480
opportunism? no no no no yes yes yes

Contract #2

bbb2 0 0 0 0 0.005 0 0.080
vM 0.535 0.535 0.535 0.535 0.535 0.520 0.480
opportunism? no no no no yes yes yes

Contract #3

bbb3 0 0 0 0 0.010 0 0
vM 0.535 0.535 0.535 0.535 0.535 0.500 0.400
opportunism? no no no no yes yes yes

Parameters: T = 7, c = 2/5, δ = 1/4, θ1 = 11/15, and e = 2/3

Table 1: Dynamics of managerial opportunism and compensation contracts. In this example, the blockholder follows
the policy of operating if and only if the firm is unrevealed.

Consider Contract 1. If the firm is unrevealed at the terminal date, the manager receives the bonus

payment b1
T = 0.08 (since the firm is unrevealed at the start of the period). There is no continuation value

for the manager and acting opportunistically maximizes his payoff (as shown by Proposition 1). Thus,

because T = 7, vM(T ) = c+ b1
7 = 0.48. Working backwards to t = T − 1 = 6, the manager’s payoff from

acting opportunistically equals b1
6+c+δ vM(7) = 0+0.40+(1/4)(0.48) = 0.52, and his payoff from acting

reputably equals b1
6+vM(7) = 0+0.48 = 0.48. Hence, the manager will also act opportunistically in period

6. In period 5, the manager’s payoff from acting opportunistically equals b1
5+c+δ vM(6) = 0.005+0.40+

(1/4)(0.52) = 0.535, and his payoff from acting reputably equals b1
5+vM(6) = 0.005+0.52 = 0.525. Once

again, the manager will act opportunistically, and vM(5) = 0.535.

In period 4, the continuation value increases further and the balance between opportunistic and reput-

able behavior switches. In this period, the manager’s payoff from acting opportunistically equals b1
4 + c+

δ vM(5) = 0+ 0.40+(1/4)(0.535) = 0.53375, and his payoff from acting reputably equals b1
4 + vM(5) =

0+0.535 = 0.535. Hence, the manager will act reputably in period 4. Because the manager’s continuation

value is at least as large in periods 1, 2, and 3, as it is in period 4, equation (2) shows he will also act

reputably in periods 1, 2, and 3 as well. Thus, τ = 4 is the assured reputation horizon under Contract 1.
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Now consider Contract 2. The only change from Contract 1 is that Contract 2 does not include the period

3 bonus provided by Contract 1. This period 3 bonus payment does not affect the manager’s incentives in

period 4 or later. Thus, Contract 2 will also result in the assured reputation horizon τ = 4. While Contracts

1 and 2 elicit the same manager behavior, expected compensation is lower under Contract 2: If monitoring

is ineffective, under both contracts, the manager will act reputably in periods 1 and 2 and the firm will

remain unrevealed in period 3 with probability 1. Therefore, under Contract 1, the manager will receive the

period 3 bonus with probability 1. When monitoring is effective, it prevents opportunism, and once again

the manager will receive the bonus payment with probability 1. Hence, the expected Contract 1 payment is

0.10 higher than the expected Contract 2 payment.

Finally, consider Contract 3, which is Contract 2 without the period 7 bonus and an additional period 5

bonus payment of 0.005. Contract 2 and Contract 3 produce the same managerial continuation values, vM,

until period 4 and the same managerial behavior through period 7. Thus, the Contract 2 bonus payment in

period 7, has the same effect on the manager’s incentive to act opportunistically in period 4 as a payment of

0.005, sixteen-times smaller, in period 5. However, Contract 3 is less costly for shareholders.

To see this, note that the manager will act opportunistically in periods 5 and 6 if monitoring is ineffective.

If so, the probability that the manager will be unrevealed in period 7 equals δ 2 = 1/16. Thus, conditioned

on monitoring being ineffective, the expected bonus payment is the same under Contracts 2 and 3: the

payment of 0.08 in period 7 under Contract 2 is made with probability 1/16 and the increased payment in

period 4 under Contract 3, 0.005, is made with probability 1. However, if monitoring is effective, both

the bonus payment in period 7 and the bonus payment in period 5 are made with probability 1. Since the

prior probability that monitoring is effective, θ , equals 11/15, expected compensation under Contract 3 is

(11/15)(0.08−0.005) = 0.033̄ less than under Contract 2.

Example 1 and the discussion preceding it show that the manager will act reputably up to a cutoff period

and opportunistically after that period. Proposition 1 demonstrates that opportunism is the strictly optimal

strategy for the manager in period T . Thus, the longest possible assured reputation-horizon is T −1. In the

following lemma, we formalize the pattern managerial opportunism follows and the minimum compensation

required to set the assured reputation-horizon to T −1 when monitoring is ineffective.

Lemma 1. (i) Either the manager will act opportunistically in every period, or there will exist an assured

reputation-horizon τ ∈ {1,2, . . .T−1}, such that the manager will not act opportunistically during or before

period τ , and will act opportunistically in every period after τ . (ii) The manager will act reputably until

period T−1 so long as the firm gives him a contract that pays a minimum period T bonus of bT = cδ/(1−δ )

so long as the firm is unrevealed until period T .

4 Reputation equilibria when the blockholder is uninformed

Using the insights we have developed into operating policies and the manager behavior channel, we invest-

igate sustainability of reputation equilibria. In this section, we focus on settings where the blockholder is

uninformed and does not know the effectiveness of monitoring. This case fits firms like Target and Pfizer
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that are controlled by common owners, large institutional investors (e.g., BlackRock, Fidelity) with signi-

ficant share blocks in many companies. We show that, with common owners, governance transparency has

a fundamental effect on manager and blockholder behavior.

We start by showing how goods’ prices and buyer expectations respond to the quality of goods. Then,

we characterize optimal operating policies and cost-efficient compensation policies. Finally, we characterize

equilibrium outcomes; first when governance is transparent and then when it is opaque.

4.1 Buyer learning and goods’ prices

Each period, the good’s price will reflect buyers’ expectation about its quality. This expectation depends on

both buyers’ beliefs about the effectiveness of monitoring and their conjecture about the manager’s action

in the period. Buyers’ beliefs about monitoring will evolve as they observe the quality of the good in each

period. Prices will evolve as buyers update their beliefs about monitoring and change their conjectures about

the manager’s action.

When the blockholder is uninformed, we assume that its actions cannot change buyer beliefs about

monitoring. Of course, Bayes rule assures that this must always be the case along the equilibrium path. We

restrict attention to equilibria in which uninformed agent actions (blockholder actions in this case) will not

affect buyer beliefs off the equilibrium path as well. Buyer beliefs that do not satisfy this restriction are

inconsistent with the criteria for a Perfect Sequential Equilibrium (Kreps and Wilson, 1982b). Perhaps more

importantly, they are obviously not very sensible.

How prices evolve depends on whether the firm is revealed or unrevealed. Suppose the firm enters period

t revealed. Then, in period t and all subsequent periods, buyers will assign zero probability to monitoring

being effective. Moreover, according to Claim (iii) in Proposition 1, the good’s price in period t and all

subsequent periods will equal δ .

Suppose instead that the firm enters period t unrevealed. Let θ̂t represent the buyers’ belief that monit-

oring is effective (type E) at the start of period t. Their belief entering period t +1, θ̂t+1, will depend on the

period t good’s quality. If the firm shuts down in period t, there is no period t good and no information is

produced that can revise beliefs. Thus, the buyers’ belief does not change from period t to period t +1, i.e.,

θ̂t+1 = θ̂t . If the firm operates in period t and produces a low quality period t good, it will start period t +1

revealed and θ̂t+1 = 0. If the firm produces a high quality period t good, it will remain unrevealed at the start

of period t + 1. As we demonstrate shortly, how θ̂ evolves in this case will depend on buyers’ conjecture

about the manager’s period t action and, thus, the period t good’s price.

Let pt represent the period t price of the good when the firm is unrevealed at the start of period t. If

buyers conjecture the manager will act reputably in period t, then pt = 1. Since buyers will expect the firm

to remain unrevealed at the start of period t + 1 with probability 1, by Bayes rule, their beliefs about the

effectiveness of monitoring will remain unchanged after observing a high quality period t good. If buyers

conjecture the manager will act opportunistically in period t, then pt = mt < 1, where

mt = θ̂t+1 +(1− θ̂t+1)δ . (4)
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We will refer to mt as the monitoring price, since it reflects a good’s expected quality when managerial op-

portunism is constrained only by monitoring. The monitoring price, mt , also represents uninformed agents’

assessment that the firm will not be revealed by a low quality period t good. After observing a high quality

period t good, buyers will update their beliefs about the firm’s type in accordance with Bayes rule to θ̂t+1,

where

θ̂t+1 =
θ̂t

θ̂t +(1− θ̂t)δ
=

θ̂t

mt
and 1− θ̂t+1 =

(1− θ̂t)δ

θ̂t +(1− θ̂t)δ
=

(1−θt)δ

mt
. (5)

The definition of the monitoring price, equation (4), and Bayesian updating, equation (5), imply that

1−mt+1

1−mt
=

(
1− θ̂t+1

1− θ̂t

)
and

(
1− θ̂t+1

1− θ̂t

)
=

δ

mt
. (6)

Equation (6) implies that
1−mt+1

1−mt
=

δ

mt
=⇒ mt+1 = 1+δ − δ

mt
.

Thus, the period t + 1 monitoring price will be given by the updating function, Γ, applied to the period t

monitoring price:

mt+1 = Γ[mt ], where Γ[m] = 1+δ − δ

m
, m ∈ [δ ,1]. (7)

Neither buyers’ valuations of goods nor the probability of revelation directly depend on the probability that

monitoring is effective. Instead, they depend on the probability that the good is high quality. So, we simplify

the exposition of price dynamics by expressing Bayesian updating in terms of the monitoring price, m, we

have just described rather than beliefs about monitoring effectiveness.

To summarize, if the unrevealed firm does not operate in period t, the monitoring price in period t +1,

mt+1, will equal the monitoring price in period t, mt . If the firm operates, and buyers conjecture that the

manager will act reputably, the price of the good in period t, pt , will equal 1 and the monitoring price in

period t + 1, mt+1, will equal mt if the quality of the good is high. If the quality of the good is low, which

buyers expect to occur with probability 0, the firm will be revealed and the monitoring price will equal δ .

If the unrevealed firm operates and buyers conjecture that the manager will act opportunistically, the price

of the good in period t, pt , will equal mt . If the quality of the period t good is high, which occurs with

probability mt , the monitoring price in period t + 1 will equal Γ[mt ]. If the quality of the period t good is

low, which occurs with probability 1−mt , the firm will be revealed and the monitoring price will equal δ .

Using the parameters from Example 1, we illustrate the dynamics of learning and prices in Table 2.

Remark 1. Note that equation (4) ensures that m1 > δ , the revealed price in period t. The definition of the

updating function, Γ ensures that Γ[m]≥ m, thus mt ≥ m1, for all t ∈ {1,2, . . .T}. The unrevealed price, pt ,

satisfies pt ≥ mt . Thus, the price of the period t good is weakly greater than m1 if and only if the firm is not

revealed in period t. Hence, a simple contract that conditions the payment to the manager only on whether

the firm is revealed can be implemented by a contract that depends only on the history of goods’ prices as

follows: Each period t, the manager receives a bonus payment bt if the period t price of the good at least
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t 1 2 3 4 5 6 7

monitoring price, m 0.800 0.800 0.800 0.800 0.800 0.9375 0.9833̄
opportunism? no no no no yes yes yes
price, unrevealed 1.000 1.000 1.000 1.000 0.800 0.9375 0.9833̄
price, revealed N/A 0.250 0.250 0.250 0.250 0.250 0.250

Table 2: Example of price dynamics. For the parameters generating the price dynamics, see Example 1.

equals m1 and a payment of 0 if the good’s price is less than m1.

4.2 Optimal operating policies and cost-efficient compensation

The manager’s behavior is shaped by private benefits from acting opportunistically and expected compens-

ation. The manager can only capture private benefits if the firm operates. Proposition 1 shows that the

firm will shut down once it is revealed. In the following lemma, we show that the blockholder will always

choose to operate the firm so long as it is unrevealed. Conjoined with Proposition 1, this lemma establishes

that the blockholder will always follow a policy of operating the firm when and only when the firm is unre-

vealed. This allows us to develop our discussion and proofs in this section without explicitly analyzing the

blockholder’s operating policy.

Lemma 2. Conditioned on any simple compensation contract, in any equilibrium, the unique best response

for the blockholder in any period in which the firm is unrevealed is to operate the firm.

This result is intuitive. Assumption 2 ensures that, in any period t, so long as the firm is unrevealed, the

good’s price, pt , exceeds its production cost, e. Thus, period payoffs are always higher when the unrevealed

firm operates. If the manager acts reputably in period t, operating will not affect either the probability

of revelation or the monitoring price. Thus, in this case, operating in period t does not affect the firm’s

continuation value and shutting down is not optimal. If the manager acts opportunistically in period t,

operating does affect continuation value. Operating generates a positive probability 1−mt that the firm will

be revealed in the next period. In this case, the good’s price will fall to δ and the firm will shut down in all

subsequent periods. The firm will remain unrevealed the next period with probability mt . In this case, the

price of the period t +1 good’s will rise to Γ[mt ]. The gamble is fair, i.e., from the definition of the updating

function (equation (7)) it follows that mt = δ (1−mt)+mtΓ[mt ]. However, the blockholder has the option

to shut down after revelation which makes the shareholders’ value function convex. Hence, shareholders’

expected continuation value increases by accepting the gamble and, acting in the shareholders’ interest, the

blockholder will strictly prefer operating to shutting down.

Lemma 1 shows that the manager acts reputably up to a cutoff period τ and opportunistically after-

wards. Knowing that the blockholder will operate the firm even after period τ so long as the firm remains

unrevealed, we can find the manager’s expected stream of private benefits and his continuation value. In

the next lemma, we characterize the minimum cost the firm must incur to establish τ ≥ 1 as the assured-

reputation horizon.
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Lemma 3. A (single) payment

b∗τ+1 =
cδ T−τ

1−δ
(8)

in period τ +1 contingent only on the firm being unrevealed at the start of period τ +1 minimizes the cost

of compensation for the assured reputation-horizon τ ∈ {1,2, . . .T −1}.

Lemma 3 formalizes insights from Example 1. The lemma shows that the blockholder can ensure the

manager acts reputably until period τ with a simple contract that makes only one bonus payment to the

manager. The payment is made immediately following the assured reputation-horizon, in period τ +1. The

right hand side of equation (8) shows that the bonus payment is proportional to the stream of future private

benefits the manager expects to enjoy after period τ .

4.3 Transparent governance

Consider the problem facing the uninformed blockholder when governance is transparent. Firm profitability,

gross of payments to the manager, will be higher when buyers expect higher quality. The blockholder could

rely solely on monitoring to control the manager’s opportunism and maintain quality. However, monitoring

may be ineffective. While contracting with the manager can control opportunism and reputation risk, con-

tracting is costly. Whether the firm attains a reputation equilibrium depends on this tradeoff between higher

goods’ prices and the cost of contracting with the manager.

The inferential effect channel operates when governance is transparent. The blockholder knows that

buyers will infer the assured reputation-horizon, τ , by observing the compensation contract it offers the

manager. In periods 1, 2, . . . τ , buyers will anticipate that the manager will act reputably and set goods

prices equal to one. In periods τ +1 onwards prices will equal monitoring prices so long as the firm remains

unrevealed.

The lowest cost bonus payment securing a reputation-assured horizon of τ , b∗
τ+1, which we describe in

Lemma 3, is increasing in τ . Hence, the blockholder’s optimal contracting problem reduces to trading off

this higher cost against the benefit of increasing the assured reputation-horizon τ . The benefit takes two

forms: Postponing the risk of revelation, which eliminates profit opportunities in future periods, and raising

buyers’ quality expectations and thus operating profits until period τ . Based on its cost-benefit tradeoff, the

blockholder may choose to not protect the firm’s reputation for even one period and offer the manager no

compensation. It might also choose to deter opportunism for a few periods by offering a bonus payment

before period T . When the condition in the following proposition is satisfied, the blockholder will choose

T −1 as the assured reputation-horizon and a reputation equilibrium is sustainable.

Proposition 2. Whenever

m1 < 1− cδ

(1− e+δ )(1−δ )
, (9)

the firm will offer the manager a payment of (cδ )/(1− δ ) in period T conditional on the firm remaining

unrevealed at the start of period T . The manager will not act opportunistically in any period before T .
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Proposition 2 demonstrates that the firm can attain a reputation equilibrium despite shareholder/manager

conflict. Moreover, the firm can do so with ineffective monitoring and an uninformed controlling block-

holder. The equilibrium only requires that (1) the manager’s compensation is deferred to the end of his

tenure and (2) buyers do not know whether monitoring is effective.

Expression (9) demonstrates that reputation equilibria exist when m1 is sufficiently small. The exact level

of m1 depends on firm profitability (1−e) and its production technology (δ and c). Since m1 is increasing in

θ1, reputation equilibria will exist when initial trust in monitoring is sufficiently low. Moreover, for a range

of low values of initial trust in monitoring, the firm’s reputation is not related to trust in its monitoring. This

is intuitive. The shareholders’ gain from assuring buyers about the quality of goods, pt−m1, is largest when

trust in monitoring is low.

In contrast, if trust in monitoring starts sufficiently high, the blockholder optimally eschews incentive

compensation. Instead, it relies only on monitoring to maintain product quality and firm reputation. Over

this range, monitoring crowds out incentive compensation, and firm reputation is monotonically increasing

in the level of trust in monitoring. However, increased reliance on monitoring leads to the possibility of

opportunism in our analysis. Therefore, firm reputation is lower when trust in monitoring is high than when

trust is low.

The reputation equilibrium condition (9) in Proposition 2 does not depend on the time horizon, T . As we

have shown in Section 3.3, ensuring reputable behavior in period T automatically ensures reputable behavior

in previous periods. Since the marginal gains from increasing the assured reputation horizon are decreasing,

whether it is optimal to follow the reputation equilibrium strategy, i.e., ensuring reputation until period T ,

only depends on whether ensuring reputation until T produces a larger payoff than ensuring reputation until

T −1. The cost of assuring reputation is compensation, and the compensation required to ensure reputation

depends on the number of periods remaining but not the number of preceding periods. Thus, whether T

equals two or two hundred has no effect on the optimality of ensuring reputation until T .

Independence from the time horizon results from special features of the uninformed blockholder/transparent

governance setting: governance is transparent so consumers can observe the manager’s compensation con-

tract, learn the assured-reputation horizon, and correctly price goods based on the firm’s equilibrium com-

mitment to ensuring reputation until period T . Off-equilibrium deviations from this commitment are also

correctly priced. As we will show below, when we depart from the uninformed blockholder/transparent

governance setting by changing the internal or external information environments reputation equilibrium

conditions become dependent on the time horizon.

4.4 Opaque governance

In the baseline case we just examined, only the manager is informed about monitoring. The blockholder

and buyers are uninformed. Governance policies are transparent to buyers and the inferential effect channel

is operative, allowing the firm to use governance policy to signal its commitment to quality. Are these

assumptions reasonable? How important is it for the firm to be able to signal commitment to reputation

with governance policies? Now we address these questions and characterize reputation equilibria when
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governance is opaque.

Since governance policies can increase prices, the firm has every incentive to make verifiable disclos-

ures about governance and no incentive to keep its policies secret.10 However, buyers may be blocked from

learning from governance policies if there are no disclosure systems capable of verifying firm reports, which

seems far fetched in advanced economies. Governance would also be effectively unobservable if buyers

simply fail to observe verifiable disclosures because of either some behavioral bias or rational inattention.

Regardless of the plausibility of these scenarios, opaque governance policies will change the information en-

vironment and the inferential effect channel will no longer operate. We will show that the parameter set that

supports reputation equilibria in the baseline model contains the set with opaque governance, highlighting

the important role of the inferential effect channel and commitment signaling through governance policy.

In the baseline case, the optimal contract rewards the manager for acting reputably and punishes him

if the firm is revealed. Blocking buyers from observing compensation policies does not change these un-

derlying principles of the optimal contract design. The contract we describe in Lemma 3, still minimizes

payments to the manager when monitoring is ineffective even though governance is opaque. Hence, this

compensation scheme remains optimal even in our new setting.

When buyers cannot base their decisions on observed governance policies, they must decide on the

basis of a conjectured governance policy. Suppose buyers conjecture that the blockholder will choose a

compensation policy that sets the assured reputation-horizon to T −1. Then, so long as they do not observe

a low quality good, goods’ prices until period T −1 will equal one, and in period T the price will equal m1.

Taking the buyers’ conjecture as given at date zero, the blockholder will choose an “actual compensa-

tion policy” which will fix the “actual assured reputation-horizon.” Suppose the blockholder sets the actual

assured reputation-horizon to τ . Let n = T −1− τ , i.e., n equals the number of periods between the conjec-

tured and actual assured reputation-horizons. For expositional ease, we will refer to a compensation policy

that induces reputable behavior only until a period n periods before T − 1 as an n-defection. A reputation

equilibrium will be sustainable with opaque governance if and only if no n-defection where n 6= 0 produces

a higher firm value than assuring reputation until period T −1.

An n-defection will have two effects on the shareholders’ payoff. First, regardless of whether monitoring

is effective or ineffective, an n-defection will lower the cost of compensating the manager. If n = T − 1

and the blockholder opts to pay no compensation at all, shareholders save the entire reputation-ensuring

period T payment of cδ/(1− δ ). Otherwise, the n-defection will lower required compensation from the

level required to prevent opportunism through period T −1 to the payment required to prevent opportunism

10If anything, the firm might want to make secret “subtractions” from the manager’s disclosed compensation, e.g., strike a deal
with the manager whereby the manager agrees to return some or all of the disclosed bonus to the firm as a condition of employment.
However, enforcing such an agreement seems problematic as the very fact that the agreement is sub rosa would make it difficult for
the legal system to verify. If such an agreement could be enforced, compensation would be effectively unobservable by buyers as
they would not be able to ascertain net compensation, compensation less any secret payment by the manager to the firm.
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through T −1−n. From equation (8) it follows that the firms’ cost saving is given by

cδ

1−δ
−δ

n cδ

1−δ
= (1−δ

n)
cδ

1−δ
.

Second, an n-defection will assure reputation for fewer periods. Because, governance is opaque, lower-

ing the number of periods for which reputation is assured by a single period from T − 1 will not affect

buyers’ conjectures about the firm. Hence, it will not trigger a fall in the period T − 1 good’s price. How-

ever, it will expose the firm to possible revelation in period T −1, which will cost shareholders the period T

operating rent m1−e. An n-defection where n > 1, also risks rents in prior periods. In each of these periods,

the operating rent is 1− e > m1− e. Thus, conditional on ineffective monitoring, an n-defection lowers the

shareholders’ operating profits by

n−1

∑
k=1

(
(1− e)−δ

k (1− e)
)
+((m1− e)−δ

n (m1− e)) =

(1−δ
n)

(
(1− e)

(n−1)(1−δ )−δ
(
1−δ n−1

)
(1−δ ) (1−δ n)

+(P1− e)

)
.

No n-defection will increase the firm’s expected payoff so long as the compensation cost savings does not

offset the operating profit loss from the defection. The following proposition formalizes these insights and

demonstrates that governance opacity restricts the model parameters that support reputation equilibria to a

subset of those that support reputation equilibria when governance is transparent.

Proposition 3. If condition (9) in Proposition 2 for existence of a reputation equilibrium with transparent

governance is satisfied and

(i) δ c− (1−m1) (m1− e)< 0, and

(ii) T > 2
(

1−m1
1−e + 1−δ

1−m1

)
,

then a reputation equilibrium can be sustained with opaque governance.

Proposition 3 shows that conditions for reputation equilibria become more restrictive when moving from

the baseline setting with an uninformed blockholder and transparent governance to a setting with opaque

governance. There is a substantial change in the importance of the time horizon: While T is irrelevant in

the baseline setting, it is crucial that T is sufficiently large when governance is opaque. The change arises

because opacity creates an incentive to defect from the equilibrium commitment to reputable behavior.

In the baseline setting, consumers can observe and correctly price any defection from the firm’s equilib-

rium commitment to reputable behavior until period T . When governance is opaque, defections from this

commitment are not observed or priced correctly, i.e., goods’ prices do not fall after a defection until a low

quality good reveals the defection. Therefore, defection to zero-compensation policies that do not ensure

reputation in any period becomes attractive despite the attendant risk of revelation and having to shut down

the firm if and when the defection is revealed. As a consequence, the marginal gain from increasing the
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reputation assurance horizon is no longer decreasing and the optimality of the reputation strategy can no

longer be verified by verifying that the gain from increasing the horizon from T −2 to T −1 is positive.

Whether defection to zero compensation is optimal depends on the cost of defection. This cost arises

from the future profits lost due to shutting down the firm following revelation, which depend on the time

horizon. With a sufficiently long time horizon (condition (ii)), the negative effect of defecting is large enough

that, if any defection increases shareholder welfare, defection to assuring reputation for just one period less

than T − 1 is an optimal defection. In this case, as shown by condition (i), defection is only optimal when

the initial monitoring price is high relative to the cost of reputation ensuring compensation and also close to

the cost of production. The time-horizon condition, condition (ii) of Proposition 3, is very hard to satisfy

when T is very small. In fact, if the prior probability that the monitoring is effective is at least 1/2, and

T = 2, the conditions for Proposition 3 cannot be satisfied.11

Proposition 3 is intuitive. Reputation equilibria require reputation-assuring compensation. In the baseline

setting with an uninformed blockholder and transparent governance there are two incentives to pay reputation-

assuring compensation: A commitment effect, that operates through the inferential effect channel, and a

fundamental effect, that operates through the managerial behavior channel.

The commitment effect is produced because buyers observe both the implementation of reputation-

assuring compensation as well as the failure to pay such compensation. When buyers observe compensation

that ensures reputation in a given period, they bid up the good’s price in that period. The fundamental effect

results because opportunism by the manager risks revelation, and revelation eliminates firm rents in future

periods.

Making governance opaque turns off the inferential effect channel and the commitment effect of com-

pensation without affecting its fundamental effect. This attenuates the blockholder’s incentive to adopt

reputation-assuring compensation. The lower likelihood of attaining a reputation equilibrium relative to the

baseline model shows that, when controlling blockholders are at an information disadvantage relative to

managers, as is likely to be the case when blockholders are common owners with significant share blocks in

many companies, improving governance transparency increases both firm reputation and social welfare.

5 Reputation equilibria when the blockholder is informed

Managers are unlikely to be better informed than controlling blockholder when firms are privately held,

controlled by a family, part of a private equity portfolio, or have large strategic investors (e.g., Cornelli

and Karakaş, 2008; Anderson and Reeb, 2004). When blockholders are informed, blockholder actions will

depend on their information about the effectiveness of monitoring, so the inferential effect channel will

operate quite differently. Bayesian buyers, who do not know whether monitoring is effective, will make

inferences about what the blockholder knows about monitoring effectiveness after observing blockholder

actions. When governance is opaque, the only blockholder action buyers observe is the blockholder’s oper-

ating policies. When governance is transparent, buyers observe both the operating policies and governance

policy, i.e., managerial compensation.

11This is a Mathematica result.
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5.1 Opaque governance

We first consider opaque governance. Like the setting where the blockholder is uninformed and governance

is opaque, buyers do not observe compensation and the inferential effect channel is blocked. Buyers set

prices based on a conjectured governance policy and the quality of goods they observe. In equilibrium

their conjectures about governance policies must be confirmed. In a reputation equilibrium, buyers must

conjecture that the firm will operate in every period and produce high-quality goods with probability 1 in

every period except perhaps the last period, T . So long as the firm is unrevealed, the price of a good will

equal 1 for all periods t < T and equal m1 in period T .

Shutting down the firm is off the equilibrium path. Thus, buyer beliefs conditioned on a shut down

cannot be fixed by Bayes rule. We verify the conditions for a reputation equilibrium under the assumption

that buyer beliefs about monitoring are not affected by the operating policy, i.e., if the blockholder defects

from the reputation equilibrium strategy of operating the firm, the monitoring price in the period following

defection is the same as the monitoring price in the period of defection. Thus, we assume that the inferential

effect of shutdown when the blockholder is informed is the same as its effect when the blockholder is

uninformed.

It would be easier to verify a reputation equilibrium under the assumption that a shut down signals that

monitoring is ineffective. However, as the next result shows, we do not need any belief revision effect to en-

sure that shutting down is not an optimal policy. The underlying logic is the same as the logic for Lemma 2.

However, its derivation is much simpler because, when buyers are uninformed, unrevealed prices never

adjust in response to managerial opportunism when opportunism is not revealed by low quality production.

Result 1. When blockholders are informed and governance is opaque, if buyers believe that the firm will

act reputably whenever the firm is unrevealed, not operating the firm when the firm is unrevealed is never

optimal.

Since governance is opaque, the blockholder’s only concern when setting governance policy is its ef-

fect on managerial opportunism. When monitoring is effective, opportunism is not possible so the block-

holder will set compensation equal to 0. When monitoring is ineffective, the firm must pay compensa-

tion to assure firm reputation. The optimal compensation we previously characterized with an uninformed

blockholder minimized the firm’s expected cost and exactly satisfied inequality (2) (the manager’s incent-

ive compatibility condition for reputable behavior). Even when the blockholder is informed, compensa-

tion must satisfy condition (2) to ensure the manager behaves reputably when monitoring is ineffective.

Hence, to set τ ∈ {0,1, . . . ,T −1} as the assured-reputation horizon it is optimal for the blockholder to pay

b∗(τ +1) = cδ T−τ/(1−δ ) in period τ +1 if and only if the firm is unrevealed until then.12

Thus, verifying the existence of a reputation equilibrium simply requires determining conditions that en-

sure that, when the unrevealed price of the good will equal 1 for all periods t < T and equal m1 in period T ,

the blockholder will choose to offer reputation-assuring compensation when monitoring is ineffective. De-

12For a verification of this assertion, see Remark A-2 in the proof of Lemma 3.
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fection from the equilibrium will involve the blockholder unobservably setting an actual assured-reputation

horizon of τ ∈ {0,1, . . . ,T −2}. The blockholder will defect when firm value rises because of the defection.

Computing firm value following defection is straightforward. Whenever t > τ , the manager will act

opportunistically. The firm will be revealed at the start of period t+1 (producing a continuation payoff of 0)

with probability 1−δ and remain unrevealed with probability δ . So long as t < T and the firm is unrevealed,

the good’s price will equal 1 and shareholders’ will receive 1−e. Let vo
S(t) represent shareholders’ continu-

ation value, excluding the cost of compensation, in periods t ∈ {τ +1,τ +2, . . .T −1} when monitoring is

ineffective and the firm is unrevealed. Then, vo
S will satisfy the following recursion relation:

vo
S(t) = (1− e)+(1−δ )vo

S(t +1) t ∈ {τ +1,τ +2, . . .T −1},

vo
S(T ) = m1− e.

Solving this relation yields

vo
S(τ +1) =

(1− e)
(
1− (1−δ )T−1−τ

)
δ

+(1−δ )T−1−τ (m1− e)+(1− e)τ.

Hence, firm value from setting an actual assured-reputation horizon τ equals vo
S(τ +1) plus operating profits

up to period τ of τ (1−e), and, if τ > 0, less the cost of reputation-assuring compensation, b∗(τ). Therefore,

we can represent shareholder payoffs for each possible value of τ by the function vS : {0,1, . . .T}→R, where

vS(τ) =

(1− e)τ + vo
S(τ +1)− cδ T−τ

1−δ
τ ∈ {0,1, . . .T −1}

vo
S(1) τ = 0

. (10)

Since the blockholder sets the assured-reputation horizon equal to T − 1 in a reputation equilibrium, a

reputation equilibrium will exist if and only if

vS(T −1)≥max{vS(τ) : τ ∈ {τ +1,τ +2, . . .T −2}}.

Simple algebra yields the following proposition about the viability of reputation equilibria.

Proposition 4. With an informed blockholder and opaque governance, reputation equilibria exist if and

only if

m1 ≥ e+ c, and (a)

T (1− e)(1−δ )δ +m1 δ
(
1−
(
(1−δ )T +δ

))
≥

(1− e(1−δ ))
(
1− (1−δ )T )−δ

2 (1− c).
(b)

Inequalities (a) and (b) in Proposition 4 are necessary and sufficient conditions for the existence of
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reputation equilibria. They show that, holding other parameters fixed, the set of initial monitoring prices

that support reputation equilibria must be empty or an interval of the form (mo
1,1), where mo

1 ∈ (e,1). Thus,

increasing m1 makes it more likely that the reputation equilibrium conditions will be satisfied.

The conditions for reputation equilibria in Proposition 4 are quite different from the condition in Pro-

position 2 for the baseline information environment, where the blockholder is uninformed and governance

is transparent. This difference is intuitive. In the current setting, the blockholder knows whether monitoring

is effective. When it is ineffective, the blockholder knows monitoring alone will not block opportunism. At

the same time, because governance is opaque, the blockholder can unobservably deviate from reputation-

assuring compensation policies. The cost of deviation is the possible loss of future operating profits due

to revelation. The higher the monitoring price, the larger the loss. Thus, greater buyer trust in monitor-

ing increases the likelihood that the blockholder offers reputation-assuring compensation. Consequently,

in contrast to the baseline environment (uninformed blockholder/transparent governance), the level of trust

in monitoring and reputation-assuring compensation policies are complementary mechanisms for deterring

managerial opportunism.

The effect of the time horizon, T , on reputation equilibria in the informed blockholder/opaque gov-

ernance setting (condition (b)) is similar to its effect in the uninformed blockholder/opaque governance

setting. Governance opacity implies that defection to zero-compensation policies is only detected through

revelation. This makes defection to zero-compensation policies attractive when the horizon is short. Thus,

with a short time horizon it is difficult to sustain reputation when controlling blockholders are informed and

governance is opaque.

Another interesting feature of the informed blockholder/opaque governance setting is the role of δ , the

probability that the vulnerable technology produces a high quality good. In contrast to the uninformed

blockholder settings, the time horizon-independent condition for reputation equilibria (condition (a)) does

not dependent on δ . This implies that when the time horizon is sufficiently long, and the initial monitoring

price (which captures consumer’s initial trust in monitoring) is high, reputation can be sustained even when

the probability that defection from reputation-assuring governance policies will be revealed by a low quality

good is low.

Condition (a) of Proposition 4 is independent of δ because extending the assured-reputation horizon for

one more period, from T − 2 to T − 1 increases shareholder payoffs. The cost of extending the assured-

reputation horizon is that the payment to the manager must increase from b∗(T − 2) to b∗(T − 1), which

equals δ c. The cost of not extending the horizon equals the expected loss of the period T − 1 operating

profits if the firm is revealed in period T − 2, which equals δ (m1− e). Because both the costs of exten-

sion and non-extension are proportional to δ , which cost is larger is independent of δ . In contrast, in the

baseline information environment, the viability of reputation equilibria is quite sensitive to δ . Thus, although

both the uninformed blockholder/transparent governance environment and the informed blockholder/opaque

governance environment support reputation equilibria, the parameters under which they support reputation

equilibria are quite distinct, as we illustrate in Figure 1.
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Figure 1: In the figure, e = 0.80, c = 0.17, and T = 3. The vertical axis represents the initial monitoring price, m1,
and the horizontal axis represents δ , the probability the unreliable technology produces a high-quality good. The
region over which uninformed blockholder and transparent governance can support reputation equilibria is labeled
“UBTG” and is horizontally hatched. The region over which informed blockholder and opaque governance can support
reputation equilibria is labeled “IBOG” and is vertically hatched. The boundaries of these regions are outlined with
thick gray lines. The dashed curve labeled Ca represents the boundary of the region where condition (a) in Proposition 4
is satisfied. The dotted curve labeled Cb represents the boundary of the region where inequality (b) is satisfied.

Figure 1 shows combinations of m1 and δ that support reputation equilibria in the baseline, unin-

formed blockholder/transparent governance (UBTG) information environment and in the informed block-

holder/opaque governance (IBOG) environment. It shows that, even though we have selected a fairly short

time horizon, T = 3, except when δ is very close to its upper boundary (imposed by Assumption 1), the

binding constraint for the existence of reputation equilibria in the IBOG environment is condition (a) of Pro-

position 4. We also see that, except when δ is very low, and trust in monitoring is very high, the parameters

that support reputation equilibria in one information environment, UBTG or IBOG, do not support reputa-

tion equilibria in the other. This shows there is no “one-size fits” all information environment for ensuring

reputable firm behavior. For firms with some characteristics, only an uninformed blockholder combined with

transparent governance supports reputation equilibria, for firms with other characteristics, only an informed

blockholder combined with opaque governance supports reputation equilibria.

These observations raise an obvious question. When controlling blockholders are uninformed, transpar-

ency always expands the scope for reputation equilibria because of the commitment effect. Does transpar-

ency have the same effect when the controlling blockholder is informed? In the next section, we show that,

because the inferential effect channel operates quite differently when controlling blockholders are informed,
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the answer to this question is “no.” In fact, when controlling blockholders are informed and governance is

transparent, reputation equilibria do not exist under quite general conditions.

5.2 Transparent governance

Suppose the blockholder is informed, but buyers are not. Buyers know that the blockholder knows whether

monitoring is effective, and the blockholder has an incentive to choose governance policies to manipulate

buyers’ beliefs about the nature of the blockholder’s private information. Does the blockholder’s ability to

manipulate buyer beliefs make reputation equilibria more viable? The answer to this question will obviously

depend on how viability is defined.

Clearly Perfect Bayesian Equilibria (PBEs) exist that support reputation equilibria. To see this, consider

a candidate equilibrium in which the firm offers reputation-assuring compensation regardless of the monit-

oring type. Not offering this compensation is off the equilibrium path. Thus, buyer beliefs in response to

not offering reputation-assuring compensation cannot be determined by Bayes rule. Suppose buyers believe

that, if reputation-assuring compensation is not offered, monitoring is ineffective with probability 1. Under

this off-equilibrium belief, the firm will be “revealed” if it does not offer reputation-assuring compensation,

and the firm will not operate in any period for the same reasons as adduced in Proposition 1. Since offering

reputation-assuring compensation will yield positive operating profits, deviating to not offering reputation-

assuring compensation is not a best response for the blockholder even if monitoring is effective.

The off-equilibrium beliefs that support this candidate equilibrium are odd: Buyers infer from the failure

to pay compensation that monitoring is ineffective. However, compensation helps deter opportunism only

when monitoring is ineffective and, abstracting from its effect on buyer beliefs, compensation does not

benefit shareholders when monitoring is effective. In fact, in our setting, just about any compensation

policy can be supported by a pooling PBE in which buyers believe that, conditioned on any off-equilibrium

compensation policy, monitoring is sure to be ineffective.

To obtain a more determinant notion of viability of reputation equilibria, we must impose restrictions

on off-equilibrium beliefs (i.e., refinement criteria). The most established and accepted refinement criteria

impose restrictions on off-equilibrium beliefs in static signaling games. To adopt such a refinement in our

dynamic setting, we reframe our dynamic game as concatenation of an initial “signaling game” in which

the blockholder selects a “signal,” i.e., a compensation package, followed by “production games,” subgames

whose initial nodes are the signal chosen in the signaling game.

The production games commence when the blockholder decides whether to produce in period 1. In the

production games, each period, the blockholder chooses whether the firm operates and the manager decides

whether to act opportunistically. At the start of a production game, buyer beliefs are given by their assess-

ment of monitoring in the signaling game. These beliefs are subsequently updated according to Bayes rule

whenever the “signal,” i.e., the compensation package, is on the equilibrium path. The shareholders’ payoff

associated with each signal in the signaling game is determined by the payoff resulting from a production

game following the signal.

We apply the standard D1 refinement (e.g., Cho and Kreps, 1987) to the signaling game. We consider
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a signaling game equilibrium a D1 equilibrium if it is a PBE of the signaling game supported by beliefs

about off-equilibrium compensation policies that are consistent with the D1 refinement. If the equilibrium

outcomes resulting from actions in the production games following each signal selected with positive prob-

ability are reputation outcomes, i.e., the firm produces in all periods and produces high quality output in all

periods except, perhaps, period T , then we will refer to the equilibrium as a D1 reputation equilibrium.

The production games are complex dynamic games of incomplete information. However, to obtain

our characterization of the signaling game, we only need a very general, limited, characterization of these

games. Thus, in the production games, we will impose only one very standard restriction on off-equilibrium

beliefs—NDOC, “never dissuaded once convinced” (page 94 Osborne and Rubinstein, 1990). NDOC stip-

ulates that beliefs at histories off the equilibrium path satisfy the following condition: If the actions of an

informed agent lead to a history at which an uninformed agent assigns a probability of 1 to the informed

agent having a given type, no subsequent actions by that informed agent can change the uninformed agent’s

beliefs about the informed agent’s type. NDOC is a very weak, and very commonly imposed, restriction

on off-equilibrium beliefs in dynamic games of incomplete information (e.g., Malcomson, 2016). Bayes

rule implies that NDOC is automatically satisfied for histories on the equilibrium path. Our next result,

Proposition 5 provides a sufficient condition which assures that no D1 reputation equilibria exist.

Proposition 5. If the blockholder is informed and governance is transparent, then, whenever

(T −2)(1− e)+
(

m1− e− cδ

1−δ

)
> 0, (11)

D1 reputation equilibria do not exist

To formally develop this result, we need a dynamic incomplete information framework. Incorporating

this framework in our model in Section 2 would have required us to navigate unnecessary complications for

the three information settings we have examined thus far because the framework is superfluous for the three

settings. Moreover, establishing Proposition 5 is quite direct and follows from a very simple argument once

the incomplete information framework is in place. Hence, we have chosen to simplify our discussion by

deferring a detailed description of the framework and formal analysis to the appendix.

When the blockholder knows that monitoring is ineffective, the blockholder must avoid any action that

reveals its information in order to operate profitably. Thus, if a PBE supports the reputation outcome, it must

be a pooling equilibrium. Because, a policy of not offering reputation-assuring compensation will result in

opportunism with positive probability when monitoring is ineffective, the pooling equilibrium must be one

in which the blockholder chooses reputation-assuring compensation regardless of monitoring effectiveness.

However, defecting to not offering reputation-assuring compensation is more attractive to the blockholder

when monitoring is effective than when it is ineffective because defection does not risk revelation when

monitoring is effective. Hence, the D1 refinement requires that buyers associate defection from offering

reputation-assuring compensation with effective monitoring. Given this association, when the blockholder

knows monitoring is effective, its best response is to deviate. Thus, a D1 equilibrium cannot be sustained.
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When controlling blockholders are informed, the problem with governance transparency is that the

choice of governance policies will affect buyers’ beliefs about the blockholder’s private information. Shor-

ing up monitoring with incentive compensation will lead buyers to believe that the blockholders believe

monitoring is ineffective. The blockholders, recognizing that buyers will make this inference, will eschew

reputation-assuring governance policies even when they are necessary to protect firm reputation, rendering

reputation equilibria unsustainable.

Condition (11) shows that the conclusion of Proposition 5 depends on the firm’s time horizon, T . The

rationale for this dependence is rather subtle and is quite different from the effect of the time horizon in

the other settings. The non-existence of reputation equilibria consistent with D1 results when D1 rules

out buyer beliefs that support buyer responses to off-equilibrium actions that make non-defection (from

reputation equilibria) a best reply for the blockholder. In a reputation equilibrium, the equilibrium path

choice is offering reputation-assuring compensation regardless of the firm’s type. Not offering reputation-

assuring compensation is off the equilibrium path. Compensation choice is observed before period 1. After

compensation is disclosed, the production game starts. If the blockholder opts for no-compensation, the

period 1 good’s price is determined by buyers’ off-equilibrium beliefs conditioned on no-compensation.

Bayes rule cannot restrict beliefs in the production game that follows defection from a reputation equi-

librium. In this case, the only control on off-equilibrium beliefs is NDOC. Consumer beliefs consistent with

NDOC exist under which it is optimal for the firm to produce only in period 1. We term such beliefs as no-

future production (NFP) beliefs.13 Given NFP beliefs, the positive probability of revelation faced by type I

but not type E has no effect on shareholder payoffs. Thus, the defection payoff is the same for both types.

In reputation equilibria, the equilibrium payoff to both types is also the same. So, the difference between

the equilibrium and defection payoff is the same for both types. Therefore, under NFP beliefs, if type I is

indifferent to defection, so is type E. Hence, if defection is a weak best response for I it is also a weak best

response for E . However, defection is not a strict best response for E . For this reason, type I’s weak best

response defection set is not a subset of type E’s strong best response defection set, and hence D1 cannot

rule NFP beliefs. In this case, reputation equilibria exist.

Consequently, to apply D1, we need to ensure that it is never a best response for type I to defect in

response to consumer’s NFP beliefs. Under NFP beliefs, the post-defection period 1 good’s price can be

arbitrarily close to 1, the first period price in a reputation equilibrium.14 So, whether defection is a weak best

response for type I depends on the difference in the per-period payoffs after period 1. In periods between

the first and last period, the payoff to I in the reputation equilibrium is 1− e and the payoff from defection

is 0. In the last period, T , the payoff from the reputation equilibrium is the operating profit e−m1 less

the cost of period T compensation, cδ/(1− δ ), and the payoff from defection is 0. So the gain to I from

defection is negative when condition (11) is satisfied. Holding the other parameters fixed, for T sufficiently

13For example buyer beliefs which specify that, if the firm produces in any period after period 1, it is type I with probability 1.
14However, the first-period price cannot equal 1 because a first period price of 1 corresponds to the belief that the firm is type E

with probability 1. Thus, NDOC implies that, regardless of the firm’s subsequent actions, consumers will believe that the firm is
type E with probability 1. In which case, shutting down in periods after period 1 is not a best response for the blockholder.
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large, condition (11) is always satisfied. However, if T is small, say T = 2, then the condition reduces to

m1− e− cδ/(1− δ ), and this expression can be negative even if our parametric restrictions are satisfied.

In which case, D1 cannot rule out the sustainability of reputation equilibria. In this sense, Proposition 5’s

conclusions depend on the time horizon for the firm being sufficiently long, and thus on the multiperiod

structure of the model.

The following corollary shows that condition (11) imposes very strong restrictions on the scope for

reputation equilibria. Condition (11) is always satisfied when the conditions for the existence of a reputation

equilibria are satisfied in the baseline model (uninformed blockholder/transparent governance), or the time

horizon, T , is sufficiently long, or the firm’s first-best per period operating profit, 1−e, is sufficiently large.

Thus, when governance is transparent, making blockholders informed wipes out all reputation equilibria

and, in general, prevents firms with long time horizons or highly profitable technologies from sustaining

reputation.

Corollary 1. If the blockholder is informed, governance is transparent, and either (a) the condition for the

existence of reputation equilibria when the blockholder is uninformed and governance is transparent (given

in Proposition 2) is satisfied, or (b)

e <
T −2
T −1

.

the hypothesis of Proposition 5, equation (11), is satisfied. Consequently, no reputation equilibria satisfying

the D1 refinement exist.

Comparing the results in this informed blockholder/transparent governance setting with results in the

other three settings shows that the quality of controlling blockholder information and the transparency of

governance policy are strategic substitutes. When the controlling blockholders are informationally disad-

vantaged relative to managers, as is the case with common owners who hold significant share blocks in

many companies, making governance decisions transparent facilitates reputation sustainability. When the

blockholders are not informationally disadvantaged, as is the case with mavericks whose wealth is concen-

trated in the firms and are likely to be intimately familiar with the firms’ operations, governance opacity

facilitates sustainability. Neither governance transparency nor opacity unequivocally favor reputation sus-

tainability and, thus, economic efficiency. At the same time, the optimal degree of informational divergence

between controlling blockholders and managers also depends on firm characteristics. Thus, efficient gov-

ernance requires matching the operating characteristics of the firm with the nature of the firm’s controlling

blockholder, and matching the blockholders’ characteristics with transparency regimes.

6 Tying up loose ends

For analytical convenience, we have assumed that the manager is always retained, contracts are simple, an

uninformed blockholder doesn’t get the manager to reveal information about monitoring, and the effect-

iveness of monitoring is exogenously fixed. We now show that our results are robust to changing these

assumptions.
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6.1 Replacing the manager

We start with manager replacement. Proposition 1 shows that the manager is effectively fired when the firm

is revealed. For this reason, the effect of allowing managerial replacement on our analysis depends on the

effect of replacing the manager in a period in which the firm is unrevealed.

We need to consider both the ex ante (before the firm begins operating) and ex post (in and after the

period the manager is replaced) effects of replacement. Because (i) managers are hired from a pool of

identical agents and (ii) monitoring effectiveness is a manager-independent property of the firm, replace-

ment has no effect on the efficiency of firm operations. As we have shown in Section 3.3, a manager’s

opportunism decision depends on the balance between the manager’s current gain from opportunism, c, and

the manager’s continuation value. Holding compensation constant, anticipated replacement lowers the man-

ager’s continuation value. Thus, for a given reputation-assurance horizon, if the firm replaces the manager it

must increase his compensation to ensure that the manager’s incentive compatibility condition for reputable

behavior (inequality (2)) remains satisfied. Hence, ex ante, replacing managers when the firm is unrevealed

is inefficient.

The ex post incentive to replace managers will depend on whether replacement is verifiable. If it is not

verifiable, then the replaced manager would continue to receive contracted payments based on whether the

firm is revealed in periods after the manager’s replacement, even though the replaced manager’s actions have

no effect on goods’ quality. In this case, replacing the manager is clearly not optimal.

If replacement is verifiable, then contracts conditioned on replacement can be offered. For example,

“golden parachutes,” extremely large bonus payments contingent on the manager being replaced while the

firm is unrevealed. Such contracts would ensure that, ex post, the firm will not replace the manager when the

firm is unrevealed. Given that, ex post replacement along the equilibrium path reduces shareholders’ ex ante

payoff, adopting such golden parachute provisions would be optimal. With a golden parachute, replacement

of unrevealed managers would be off the equilibrium path and would not affect shareholder equilibrium

payoffs. Hence, our characterizations of the conditions for the existence of reputation equilibria would not

change if we extend the model to permit managerial replacement.

6.2 Complex contracts

We have assumed that the manager receives a simple contract that can be represented by a vector bbb =

(b1,b2, . . .bT ), where bt denotes a non-negative payment to the manager in period t conditioned on the firm

being unrevealed in period t. Remark 1 in Section 4.1 showed that such contracts can be implemented by

price-history dependent contracts. We now show that loosening this restriction and allowing the blockholder

to use any price-history dependent “complex contract” has no effects on our results.

Obviously, contracts that specify positive payouts conditioned on the firm being revealed are not optimal.

First, such contracts incentivize the manager to act opportunistically. Second, the firm cannot profitably

operate once revealed, thus the firm has no interest in incentivizing the manager after revelation. Hence, we

can restrict attention to complex contracts that specify a non-negative payment to the manager at each date

conditioned on (1) the firm being unrevealed at that date and (2) the price of the good on the unrevealed
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path. Let C represent a complex contract, then

C= (C1,C2, . . .CT ), Ct = Ct(p1, p2 . . . pt), t ∈ {1,2, . . .T}.

In the informed blockholder/transparent governance setting, we argue that reputation equilibria gen-

erally cannot be sustained. Our argument relies on ruling out the off-equilibrium-path belief “if the firm

provides reputation-assuring compensation, then the blockholder knows monitoring is effective.” To rule

out this belief, we use the standard D1 off-equilibrium belief refinement and the following feature of our

model: if monitoring is effective, reputation-assuring compensation is redundant. Hence, our analysis of

informed blockholder/transparent governance is largely independent of the simple-contract assumption.

Consequently, we focus our discussion of complex contracts on the other three settings we consider—

uninformed blockholder/transparent governance, uninformed blockholder/opaque governance, and informed

blockholder/opaque governance.

As we detail in Section B.1 of the appendix, extending the contract space to include complex contracts

has no effect on the conditions for reputation equilibria provided in Propositions 2, 3, and 4. No complex

contracts exist that provide a strictly higher ex ante payoff to shareholders than every simple contract.

The underlying logic for this result is that, in any equilibrium in which the blockholder follows the

policy of operating whenever the firm is unrevealed, a simple contract that fixes the bonus to the manager

equal to the payment the manager receives from the complex contract given the path of unrevealed prices

provides the manager exactly the same incentives as the complex contract. As Lemma 2 shows, shutting

down an unrevealed firm is never a best response for the blockholder under simple contracts. Thus, both

the manager’s opportunism policy and the blockholder’s operating policy are the same under this simple

contract and the complex contract. Hence, the shareholders’ payoff is the same as well.

When governance is opaque, buyers’ beliefs about the effectiveness of monitoring only adjust in re-

sponse to revelation. Contracted payments are only made on the unrevealed path. Thus, shutting down

when unrevealed is never a best response for the blockholder in any equilibrium. This argument establishes

payoff equivalence between simple and complex contracts when governance is opaque.

When governance is transparent and the blockholder is uninformed, buyers observe the compensation

contract and infer from it the assured reputation-horizon, τ . Hence, in periods after τ , the operate/shut down

decision affects the unrevealed price path. For this reason, complex contracts can make shutting down on

the unrevealed path a best response ex post. However, such contracts are suboptimal because shutting down

an unrevealed firm is not ex ante optimal for shareholders. For each such complex contract, there exists a

simple contract which produces a higher equilibrium shareholder payoff. Therefore, expanding the contract

space would not affect our characterizations of reputation equilibria.

6.3 Contracting and revelation

An uninformed blockholder must devise compensation policies without knowing whether monitoring is

effective. Offering the manager reputation-assuring compensation is unnecessary and wasteful if monitoring
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is effective. Thus, if the blockholder could learn the effectiveness of the control system, ignoring inferential

effects, it could design more efficient managerial compensation contracts.

As the Revelation Principle shows, without any loss of generality, revelation could be induced by offer-

ing the manager a menu of two contracts, each associated with a report of one of the two possible monitoring

types, effective, E, and ineffective, I (Myerson, 1989). However, the role of revelation through contracting

is limited in our setting because type information is only valuable to shareholders in so far as it can be used

to limit rent accruing to the manager.

Excluding effects on buyer inferences, the revelation of monitoring effectiveness from separating con-

tracts has no value to shareholders. The reason is that knowing monitoring effectiveness after managerial

compensation is fixed will not affect the blockholder’s or manager’s actions in equilibrium. We discuss this

in more detail in Section B.2 of the appendix. The gist of our argument is as follows: Operating policy

decisions are the only decisions the blockholder makes after the manager’s contract is fixed. Lemmas 2 and

A-6 show that the blockholder’s optimal operating policy is to shut down the firm once it is revealed and

operate the firm if it is unrevealed. This is independent of whether the blockholder knows monitoring effect-

iveness. Similarly, the manager’s choice between reputable and opportunistic behavior depends only on the

balance between compensation and private benefits, which does not vary with the blockholder’s information.

When governance is opaque, the choice of compensation contract has no inferential effects. Thus, the

blockholder’s only concern is the cost of compensation. To fix the assured reputation-horizon at τ , the block-

holder must offer a contract of the sort we characterize in Lemma 3 contingent on a report that monitoring

is ineffective, type I. To ensure that the manager will truthfully reveal the monitoring type, the blockholder

must offer a menu with two identical contracts. Because the contracts identified in Lemma 3 (i) minimize

compensation payments to the manager when monitoring is effective, (ii) incentivize reputable behavior over

the assured reputation horizon and (iii) are incentive compatible when monitoring is ineffective, no other

menu of contracts can yield smaller expected compensation payments for the given reputation-assurance ho-

rizon. Hence, introducing the option to offer a menu of revelation contracts would not change the conditions

for the viability of reputation equilibria in Proposition 3.

With transparent governance, contracts have inferential effects that block revelation. When compensa-

tion contracts vary with the manager’s private information about the effectiveness of monitoring, buyers can

learn whether monitoring is effective by observing the contract selected by the manager. Thus, the manager

will reveal that monitoring is ineffective by picking the contract from the menu conditioned on the report

that monitoring is type I. By Proposition 1, the firm would not operate in any period and the manager would

be denied the opportunity to earn private benefits. Because the manager can always enjoy private benefits

from managing the firm if the firm operates for at least one period, the manager’s payoff would always be

greater, even in the absence of any bonus rewards, if the manager reports that monitoring is type E when,

in fact, it is not. Hence, the manager choosing the contract conditioned on the report that monitoring is

ineffective would not be incentive compatible.
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6.4 Endogenous monitoring

Controlling blockholders don’t just set compensation and turnover policies, they also set monitoring policy.

This raises obvious questions: What is the blockholder’s optimal monitoring policy in our reputation setting?

Does it support or impede reputation equilibria? A complete analysis of these questions is beyond the scope

of this paper but we provide a brief and intuitive discussion in the context of the following framework.

Suppose the blockholder is uninformed and governance is transparent. When the blockholder chooses

the governance policy it can also upgrade monitoring. An upgrade does not affect monitoring if it is effective

but, it converts ineffective monitoring into effective monitoring with a positive probability. Let γ represent

the intensity with which the blockholder attempts the upgrade and the probability that the upgrade succeeds.

Uninformed agents believe that, without an upgrade, monitoring is effective with probability θ̄ that exactly

satisfies Assumption 2, i.e., θ̄ = e. After an upgrade of intensity γ , they will expect monitoring to be effective

with probability θ1 = θ̄ +(1− θ̄)γ .

When the blockholder is uninformed, an upgrade will not reveal the firm’s type. However, an upgrade

will signal commitment to restricting manager opportunism. This signal will raise buyers’ trust in mon-

itoring. Consequently, after the assured-reputation horizon, goods’ prices will rise and the probability of

revelation will fall. As condition (9) in Proposition 2 demonstrates, the firm will attain a reputation equilib-

rium without a monitoring upgrade. Hence, when γ is small, commitment to monitoring via a monitoring

upgrade only benefits the firm in period T . Once θ1 is sufficiently high, the assured-reputation horizon falls

below T −1, and the firm will reduce the expected compensation payment to the manager. Thus, in essence,

the blockholder must choose whether to commit to use more effective monitoring instead of compensation

to protect firm reputation. Clearly when monitoring upgrades are sufficiently costly, the blockholder will

either not upgrade monitoring or make upgrades that are small enough so that condition (9) continues to

be satisfied and the firm attains a reputation equilibrium. When upgrading monitoring is cheap, the block-

holder will substitute monitoring for reputation-assuring compensation. The assured-reputation horizon will

fall below T −1 unless attaining perfectly effective monitoring, i.e., setting θ1 = 1, is cheap.

When the blockholder is informed, transparency of monitoring policy will hinder reputation equilibria.

The reasoning is similar to that underlying Proposition 5. If upgrading monitoring is costly, the blockholder

will not want to upgrade if monitoring is secure. Hence, an upgrade will reveal that monitoring is insecure,

which will prevent reputation equilibria.

If monitoring policy, like other governance policies, is opaque, buyers cannot observe monitoring up-

grades but will conjecture the monitoring policy. In Proposition 4 we characterize conditions on θ1, com-

pensation and turnover policies that support reputation equilibria. Such an equilibrium exists only when

it is unprofitable for the blockholder to (unobservably) lower the assured-reputation horizon from T − 1.

Consider a defection to the assured-reputation horizon T −2. Defecting lowers the cost of compensation but

induces a positive probability of revelation in period T−1. Proposition 4 establishes conditions in which the

savings on compensation are inadequate to induce the defection when monitoring policy is fixed. Now the

defection will be accompanied by a monitoring upgrade since the marginal benefit of monitoring rises as the
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assured-reputation horizon shrinks. However, so long as upgrading monitoring further is sufficiently costly,

monitoring policy will not change sufficiently to make defection profitable. Thus, reputation equilibria will

continue to exist with an informed blockholder and opaque governance.

7 Discussion

In this paper, we analyze an “open model” of corporate governance. We embed an owner/manager agency

conflict that can harm external stakeholders (buyers of firms’ goods) within a standard incomplete inform-

ation/hidden action reputation setting. The open model allows us to identify and analyze two channels

through which governance affects firm reputation: (1) governance directly shapes managerial behavior, cre-

ating a managerial behavior channel and (2) when external stakeholders observe governance policies, it

creates an inferential effect channel. Because of the inferential effect channel, which is new to the literature,

governance policy choices directly affect external stakeholders’ perceptions of the firm and, thus, determine

the firm’s reputation. Under different information/transparency environments, we study conditions for sus-

taining firm reputation by blocking opportunistic managerial actions either using compensation to motivate

managers or monitoring to constrain them.

Our analysis shows that maximizing firm value if is often not consistent with adopting governance

policies that sustain firm reputation even when firm value is derived entirely from reputation with external

stakeholders. There do exist conditions under which a value maximizing firm will adopt governance policies

that will block opportunistic managerial actions and sustain firm reputation. These conditions, and the

effects of the inferential effect channel, vary with the information environment both within and outside

firms. They reflect firm profitability, monitoring effectiveness, and production technology. The time horizon

also matters.

When governance is transparent and controlling blockholders are uninformed about the effectiveness

of internal monitoring, policies intended to alleviate the agency conflict signal to the external stakeholders

the firm’s commitment to ensuring that they will not fall victim to the conflict. This commitment helps

sustain firm reputation through the inferential effect channel. Making governance policy opaque blocks the

inferential effects channel and the ability to signal commitment to reputable manager behavior. This shrinks

the set of model parameters that support reputation equilibria. Hence, when controlling blockholders are

uninformed, governance transparency facilitates reputation sustainability.

The inferential effect channel works quite differently when controlling blockholders are informed and

monitoring is deficient: Governance policies aimed to shore up monitoring signal this deficiency to external

stakeholders. By blocking these signals, governance opacity helps sustain firms’ reputations. Consequently,

when controlling blockholders are informed, reputation is more likely to be sustained if the inferential effect

channel is shut down and blockholders can act confidentially.

Although governance policies help sustain firm reputation both when controlling blockholders are in-

formed and when they are not, the adoption of policies is motivated by markedly different considerations: An

informed blockholder wants to harness only the managerial behavior channel and the direct incentive effects

of the policies. In contrast, an uninformed blockholder also wants to use the inferential effect channel to
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signal to external stakeholders its commitment to alleviating owner/manager agency conflict. Consequently,

the economic conditions under which governance policies sustain reputations are quite different in the two

information settings. When blockholders are uninformed and governance is transparent, reputations can be

sustained when buyers’ initial trust in monitoring is low. When blockholders are informed and governance

is opaque, reputations can be sustained only when initial trust in monitoring is high.

Controlling blockholder information will tend to vary with the blockholders’ identities. For example,

controlling blockholders at privately or family-owned firms are likely to be intimately familiar with the firms

and their day-to-day operations. This is less likely when the controlling blockholders are common owners,

institutional investors like BlackRock that control large blocks in many firms. Thus, our results suggest that

regulations regarding disclosures will tend to have very different effects on the abilities of private/family

owned firms and firms controlled by common owners to sustain their reputations. Moreover, the conditions

under which they can sustain reputations will also be quite different.
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Online Appendix:

The optics of corporate governance:

External stakeholders, information environments, and reputation sustainability

A Proofs of results

Proof of Proposition 1. Proof of Claim (i). The period T price of the good is determined before the firm

makes its operate/shut down decision and the manager makes the technology choice. Thus, since T is the fi-

nal period, any compensation the manager receives at date T is independent of the manager’s date T actions.

Suppose the firm operates. If the manager acts opportunistically, then, when monitoring is ineffective, the

manager captures the private benefit c. If the manager does not act opportunistically, the manager will not

receive the private benefit when monitoring is ineffective. Therefore, the manager maximizes his payoff in

period T by acting opportunistically in period T .

Proof of Claim (ii). If the firm is revealed in period T , buyers know the manager will choose the unreliable

technology. Thus, the price of the period T good equals δ . By Assumption 1, δ < e. Thus the shareholders’

period T payoff from operating equals δ − e < 0. Shutting down produces an operating profit of 0. Hence

shutting down is optimal.

Proof of Claim (iii). Suppose the firm operates in period T − 1 and the firm is revealed. Buyers know that

the manager will act opportunistically in period T . This fixes the price of the period T good at δ . Claim

(ii) shows that the firm will shut down in period T . Thus, the manager knows that he will receive no private

benefits in period T . Prices up to and including period T − 1 are fixed at the time the manager makes his

technology choice in period T −1. The good’s price in T is fixed at δ regardless of the period T −1 good’s

quality. Thus, the manager’s actions in period T − 1 will have no effect on the compensation payment the

manager receives in period T . Acting opportunistically in period T−1 ensures that the manager will capture

the private benefit c in period T−1 and acting reputably ensures that the manager will not capture the private

benefit. Thus, if the firm is revealed in T − 1 the manager will act opportunistically. Backward induction

extends this argument back to the first period in which the firm is revealed.

Proof of Claim (iv). Claim (iii) in Proposition 1 establishes that, if the firm is revealed, the price of the period

t good will equal δ . By Assumption 1, period t production is not profitable if the period t good’s price is

δ . Therefore, if the firm is revealed in period t, the firm will shut down in period t. If the firm is revealed

in period t, it will be revealed in all subsequent periods. Thus, the firm will shut down in all subsequent

periods.

Proof of Lemma 1. Proof of Claim (i). The proof follows by noting that the manager will act reputably

in period t if and only if inequality (2) is satisfied in period t. If this inequality is not satisfied for any

t ∈ {1,2, . . .T} then the manager will act opportunistically in every period and τ = 0. Otherwise τ > 0.

Let t ′ be the last period in which inequality (2) is satisfied. Inequality (3) shows that vM(t) ≥ vM(t ′) for all

t ∈ {1,2, . . . t ′−1}. Hence, τ = t ′ since inequality (2) will also be satisfied in every period before t ′.
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Proof of Claim (ii). Since the manager will act opportunistically and capture the private benefit c in period

T , vM(T ) = c+bT . Inequality (2) indicates that the manager will act reputably in period T −1 if and only if

(1−δ )(c+bT )≥ c. Thus, the minimum period T payment to the manager that ensures he will act reputably

in period T−1 is given by bT = cδ/(1−δ ). Since Claim (i) ensures he will act reputably in every preceding

period, T −1 is the assured reputation-horizon.

Proof of Lemma 2.

Remark A-1. Before we establish the lemma, note that, under a simple contract, conditioned on the firm

being unrevealed at date t, the blockholder’s operating decisions in dates preceding t do not affect the

manager’s compensation payment at date t. Operating decisions only affect the probability that the firm

will be unrevealed at date t. Shutting down the firm in a period in which the manager would have acted

opportunistically had the firm operated prevents the manager from acting opportunistically and thus prevents

revelation. Thus, when the manager would have acted opportunistically had the blockholder operated the

firm, shutting down the firm increases the probability that the firm will be unrevealed in period t +1. If the

manager would have acted reputably had the firm operated, then, regardless of whether the firm operates in

period t, in period t +1 the firm will be unrevealed. Hence, the probability that the firm will be unrevealed

at t + 1 is weakly higher if the firm shuts down in period t. For this reason, future expected compensation

payments to the manager will be weakly increased by shutting down the firm in period t. Moreover, the

operating decision in period t has no effect on compensation paid in period t. The shareholders’ payoff

when the firm is unrevealed in period t equals the gross payoff less expected compensation payments in

period t and future periods.

Thus, to show that shutting down the firm when it is unrevealed is not a best response for the blockholder,

we need only show that shut down reduces the shareholder gross payoff, vo
S. We establish this result using

Lemmas A-1 and A-2 developed below. We complete the proof by establishing in Lemma A-3 that operating

the firm when it is unrevealed is necessary in equilibrium.

Lemma A-1. Let vo
S represent the gross payoff function for the shareholders if the blockholder follows the

policy of operating in period t if and only if the firm is unrevealed (i.e., the monitoring price m ≥ m1). In

this case, for all t ∈ {1, . . .T}, the function t ↪→ vo
S(m, t) is convex and nondecreasing in m.

Proof of Lemma A-1. This result is established by backward induction on t. In period T , vo
S(m,T )=max[m−

e,0], and thus vo
S(·,T ) is evidently convex and nondecreasing in m.

Suppose that for all t > to, vo
S(·, t) is convex and nondecreasing. We have two cases to consider in period

t. If compensation ensures that the manager will act reputably, then the shareholders’ gross payoff is given

by

vo
S(m, to) = 1− e+ vo

S(m, to +1).

By the induction hypothesis, vo
S(·, to + 1) is convex and nondecreasing in m. Thus, so is vo

S(·, to). If com-
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pensation does not assure the manager will act reputably, then

vo
S(m, to) = m− e+mvo

S(Γ(m), to +1).

Since the induction hypothesis implies that vo
S(·, to+1) is convex and nondecreasing, to show that vo

S(·, to) is

convex and nondecreasing, we need only show that the function m ↪→ m− e+mvo
S(Γ(m), to +1) is convex

and nondecreasing. Because m ↪→ m− e is convex and nondecreasing, this will be established if we can

show that the function

m ↪→ mvo
S(Γ(m), to +1), m ∈ [δ ,1]

is convex and nondecreasing.

Because Γ is increasing, and vo
S(·, t +1) is nondecreasing by the induction hypothesis, it is apparent that

m ↪→ mvo
S(Γ(m), t + 1) is nondecreasing. Now consider convexity. If the gross payoff function were twice

differentiable, verification would be straightforward. However, there is no reason to suspect the gross payoff

function is twice differentiable (in fact it is not twice differentiable everywhere). So, we develop the proof

using a different approach.

To initiate our demonstration, for any given to, define

η(m) = vo
S (1+δ −δ m, to +1) , Λ(m) = mη

(
1
m

)
.

Note that

Λ(m) = mη(
1
m
) = mvo

S

(
1+δ − δ

m
, to +1

)
= mvo

S(Γ[m], to +1).

So establishing convexity is equivalent to showing that Λ is convex. The induction hypothesis implies that

vo
S(·, to +1), is convex. Thus, η , the composition of vo

S(·, to +1), with the affine function m ↪→ 1+δ −δm,

is convex, and thus η is convex and hence continuous on the interior of its domain. This implies that Λo

is continuous on the interior of its domain. For such a function (in fact any bounded measurable function),

convexity is equivalent to mid-point convexity. Thus, to establish convexity we need to show that

Λ(1
2 m′+ 1

2 m′′)≤ 1
2 Λ(m′)+ 1

2 Λ(m′′), for all m′,m′′ ∈ [δ ,1]. (A.1)
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Equation (A.1) follows immediately from the convexity of η by the following derivation:

Λ

(
1
2

m′+
1
2

m′′
)
=

=
1
2
(
m′+m′′

)
η

(
1

1
2 m′+ 1

2 m′′

)
=

1
2
(
m′+m′′

)
η

(
2

m′+m′′

)
=

1
2
(
m′+m′′

)
η

((
m′

m′+m′′

)
1
m′

+

(
m′′

m′+m′′

)
1

m′′

)
≤ 1

2
(
m′+m′′

) ( m′

m′+m′′
η

(
1
m′

)
+

m′′

m′+m′′
η

(
1

m′′

))
=

1
2

m′η
(

1
m′

)
+

1
2

m′′η
(

1
m′′

)
=

1
2

Λ
(
m′
)
+

1
2

Λ
(
m′′
)
.

This establishes the validity of induction implication and thus completes the proof.

Lemma A-2. If compensation contracts are simple, in any equilibrium, the blockholder operating strategy

of operating if and only if the firm is unrevealed, is a best response.

Proof of Lemma A-2. Proposition 1 has already established that shutting down is always the blockholder’s

best response when the firm is revealed. Hence, we need only show that gross profit is reduced by shutting

down when the firm is unrevealed.

Again, we have two cases to consider. First, suppose that, in a given period, t, the state variable, m > m1,

i.e. the firm is unrevealed, and compensation assures reputation. In this case, the gross payoff from operating

in period t equals

1− e+ vo
S(m, t +1).

The gross payoff from shutting down equals vo
S(m, t +1). Thus clearly, shutting down at t is not optimal.

Now, suppose that the firm is unrevealed, but compensation does not assure reputation. In this case, the

gross payoff to the shareholders from operating equals

m− e+mvo
S(Γ(m), t +1).

Next, note that

m = mΓ(m)+(1−m)δ .

Thus, the convexity of vo
S(·, t + 1) established in Lemma A-1, and the fact that the firm shuts down when

revealed, i.e., vo
S(δ , t +1) = 0, and m > m1 > e imply that

m− e+mvo
S(Γ(m), t +1) = m− e+

(
mvo

S(Γ(m), t +1)+(1−m)vo
S(δ , t +1)

)
≥

m− e+ vo
S(mΓ(m)+(1−m)δ , t +1) = m− e+ vo

S(m, t +1)> vo
S(m, t +1).
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Because vo
S(m, t+1) represents the gross payoff from shutting down in period t, we see that the gross payoff

from shutting down is always strictly less than the gross profit from operating. Thus, shutting down in period

t when unrevealed is never optimal.

Lemma A-3. If compensation contracts are simple, no equilibrium exists in which the firm shuts down when

unrevealed.

Proof of Lemma A-3. The proof is by contradiction. Suppose an equilibrium exists in which the firm shuts

down when unrevealed in some period. Let t ′ be the last period in which the firm shuts down when unre-

vealed. Clearly t ′ < T . Because the firm does not shut down in any period after t ′, the shareholder’s gross

payoff function for any period t > t ′ will be given by vo
S, as defined in Lemma A-1. If the blockholder

follows its equilibrium strategy of shutting down in period t ′, the shareholders’ gross payoff will equal

0+ vo
S(m, t ′+ 1) = vo

S(m, t ′+ 1) where 0 represents the gross payoff in period t ′ and vo
S represents its con-

tinuation payoff. We have two cases: if compensation assures reputation in period t, then the gross payoff

from operating in period t ′ will equal

1− e+ vo
S(m, t ′+1). (A.2)

If compensation does not assure reputation, and the firm operates, the gross payoff in period t will equal

m− e+mvo
S(Γ(m), t ′+1). (A.3)

Because, 1− e > 0, equation (A.2), shows that the gross payoff from operating exceeds the gross payoff

from shutting down when compensation assures reputation. When compensation does not assure reputation,

because the firm is unrevealed, m≥ m1 > e and thus m− e > 0. The proof of Lemma A-2 showed that

mvo
S(Γ(m), t ′+1)≥ vo

S(m, t ′+1).

Thus, the gross payoff from shutting down, vo
S(m, t ′+ 1), is less than the gross payoff from operating. In

both cases, reputation assured and reputation not assured, the expected compensation paid to the manager

in all periods t > t ′ is weakly less if the firm operates. Thus, shutting down at t ′ is not a best reply, and

hence the strategy involving shutting down when the firm is unrevealed is not an equilibrium strategy for the

blockholder. This contradiction establishes the result.

Proof of Lemma 3. Suppose that the assured reputation horizon is 1 ≤ τ < T . Then, by the definition of

the assured reputation horizon, when monitoring is ineffective, the manager will act opportunistically in all

periods {τ + 1,τ + 2, . . .T} and will act reputably in all periods {1,2, . . . ,τ}. Because the manager will

act opportunistically from τ + 1 onwards, the manager’s value function, in period τ + 1, when the firm is
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unrevealed is given by

vM(τ +1) =
T−(τ+1)

∑
j=0

(c+bτ+1+ j)δ
j = c

1−δ T−τ

1−δ
+

T−(τ+1)

∑
j=0

bτ+1+ j δ
j.

The incentive compatibility condition, equation (2), thus implies that

(1−δ )

(
c

1−δ T−τ

1−δ
+

T−(τ+1)

∑
j=0

bτ+1+ j δ
j

)
≥ c

which is equivalent to
T−(τ+1)

∑
j=0

bτ+1+ j δ
j ≥ cδ T−τ

1−δ
. (A.4)

Next, define δδδ τ , 1, and 1τ as follows:

δδδ τ = (

τ︷ ︸︸ ︷
0,0 . . . ,0,

T−τ︷ ︸︸ ︷
1,δ ,δ 2, . . .δ T−(τ+1)),

1= (

T︷ ︸︸ ︷
1,1, . . . ,1,1),

1τ = (

τ︷ ︸︸ ︷
1,1, . . .1,

T−τ︷ ︸︸ ︷
0,0, . . . ,0).

(A.5)

Ex ante, for a fixed reputation assurance horizon, the blockholder will minimize expected compensation

to the manager. The expected compensation to the manager when monitoring is effective equals 1 ·bbb, where

“·” represents the inner product of the two vectors. Expected compensation payments when monitoring

is ineffective and the reputation assurance horizon equals τ equals (1τ + δδδ τ) · bbb. Using equation (A.4),

the ex ante incentive compatibility constraint on the simple contract design, can be expressed as δδδ τ · bbb ≥
cδ T−τ/(1− δ ). Because the ex ante probability that monitoring is effective equals θ1, an optimal simple

compensation contract for implementing a period τ reputation assurance horizon is a solution to the problem

Pτ defined below.

Pτ : Min
bbb≥0

(
θ11+(1−θ1)(1τ +δδδ τ)

)
·bbb (A.6)

s.t. δδδ τ ·bbb≥
cδ T−τ

1−δ
. (A.7)

If (
θ11+(1−θ1)(1τ +δδδ τ)

)
·bbb <

cδ T−τ

1−δ
,
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then, because δδδ τ ≤ θ11+(1−θ1)(1τ +δδδ τ) it must be the case that

δδδ τ ·bbb <
cδ T−τ

1−δ
,

and thus the ex ante incentive compatibility constraint, equation (A.7), is violated. Hence, the value of the

objective function in any solution to Pτ must at least equal cδ T−τ/(1−δ ). Now consider the simple contract

bbb∗ defined by b∗t = 0 if t 6= τ +1 and b∗
τ+1 = cδ T−τ/(1−δ ). Using the definitions in equation (A.5), we see

that (
θ11+(1−θ1)(1τ +δδδ τ)

)
·bbb∗ = cδ T−τ

1−δ
,

δδδ τ ·bbb∗ =
cδ T−τ

1−δ
.

Thus, bbb∗, the simple contract specified in Lemma 3, satisfies the incentive compatibility constraint, equa-

tion A.7, and attains a lower bound of the objective function in Pτ and thus is an optimal solution to Pτ .

Remark A-2. Note that the same demonstration is valid if we replace θ1 with 0 in problem Pτ . Thus, the

characterization of optimal contracts provided by Lemma 3 for an uninformed blockholder is also valid

when a blockholder is informed, as postulated later in Section 5.

Proof of Proposition 2. By Lemma 1, under a policy that fully assures reputation until period τ , the manager

will act opportunistically in every period starting with period τ +1. Thus, the period τ +1 good’s price will

equal m1 and, so long as the firm remains unrevealed, in each subsequent period the good’s price will equal

the monitoring price for the period. Monitoring prices will be updated according to the updating function

defined in equation (7). Thus, if the firm is unrevealed n≥ 1 periods after τ +1, the good’s price will equal

Γ
(n)(m1) =

(m1−δ )+(1−m1)δ n+1

(m1−δ )+(1−m1)δ n , (A.8)

where and Γ(n) is the n-fold composition of the updating function. Since the monitoring price also captures

the probability that the firm will remain unrevealed until the next period when the manager acts opportun-

istically, the ex ante probability that the firm will remain unrevealed at the beginning of period τ + 2 is

m1 = Γ(0), and the ex ante probability that the firm will remain unrevealed until the beginning of period

τ +1+n, where n > 1 equals

Γ
(0)(m1)× . . .×Γ

(n−1)(m1) =
(m1−δ )+(1−m1)δ n

1−δ
. (A.9)

Now consider the effect of increasing τ by one period to τ +1 on the firm’s expected operating profit, which

is the shareholders’ gain from the change. Let Oτ represent the date zero expected value of the stream of
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operating profits under the policy that sets the assured reputation-horizon τ . Then,

Oτ =

τ terms︷ ︸︸ ︷
(1− e)+ . . .(1− e)+

T−τ terms︷ ︸︸ ︷
(m1− e)+m1

(
Γ
(1)(m1)− e

)
+m1 Γ

(1)(m1)
(

Γ
(2)(m1)− e

)
+ . . .+m1

(
T−τ−2

∏
i=1

Γ
(i)(m1)

)(
Γ
(T−(τ+1))(m1)− e

)
.

Thus, the gain in expected operating profits from shifting the assured reputation-horizon to τ +1 is

∆Oτ ≡Oτ+1−Oτ = (1− e)−Γ
(1)(m1)Γ

(2)(m1) . . .Γ
(T−(τ+2)(m1)

(
Γ
(T−(τ+1))(m1)− e

)
= (1− e)− (m1−δ )(1− e)− (1−m1)(e−δ )δ T−1

1−δ

=
(1−m1)(1− e)+(1−m1)(e−δ )δ T−(τ+1)

1−δ
. (A.10)

Consider shifting the assured reputation-horizon from τ = 0 to τ = 1. When τ = 0 the manager is not

paid. To assure the reputation in period 1, the manager will be paid b∗2 =
cδ T−1

1−δ
in period two. This is the

shareholders’ cost of shifting the assured reputation-horizon from τ = 0 to τ = 1. Hence, from definition

(A.10), it follows that the shareholders’ net gain from this shift equals ∆O0− cδ T−1

1−δ
, or equivalently

(1−m1)(1− e)+((1−m1)(e−δ )− c)δ T−1

1−δ
. (A.11)

Condition (A.11) is always positive so long as (1−m1)(e− δ )− c ≥ 0. When (1−m1)(e− δ )− c < 0,

condition (A.11) is positive so long as

δ
T−1 <

(1−m1)(1− e)
−[(1−m1)(e−δ )− c]

.

Thus, the optimal assured reputation-horizon τ∗ > 0 so long as either (1−m1)(e− δ )− c ≥ 0 or T is

sufficiently large.

Now consider increasing τ by one period when τ > 0. The shareholders’ gain remains equal to ∆Oτ .

The bonus payment required to set the assured reputation-horizon to τ is

b∗τ+1 =
cδ T−τ

1−δ
. (A.12)

Thus, the increase in compensation required to assure reputation for one more period is given by b∗
τ+2−

b∗
τ+1 = cδ T−(τ+1). Let ∆Πτ represent the shareholders’ net gain from assuring reputation for one more
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period from τ > 0 to τ +1, where

∆Πτ =
(1−m1) (1− e)+

(
(1−m1) (e−δ )− (1−δ )c

)
δ T−(τ+1)

1−δ
. (A.13)

Comparing ∆Πτ with ∆Πτ+1 we obtain

∆Πτ+1−∆Πτ = δ
T−(τ+2)(1−δ )((1−m1)(e−δ )− (1−δ )c). (A.14)

So long as (1−m1)(e−δ )− (1−δ )c > 0, expression (A.14) is positive, implying that expression (A.13) is

convex and increasing in τ ∈ {1, . . . ,T −2}. Hence, when (1−m1)(e−δ )− (1−δ )c > 0, the blockholder

will set τ∗ = T −1 ensuring a reputation equilibrium. When (1−m1)(e−δ )−(1−δ )c < 0, ∆Πτ+1 < ∆Πτ ,

implying that the shareholders’ gain from increasing τ is concave in τ . Hence, conditional on setting τ∗ > 0,

the blockholder will set τ∗ equal to the period following the largest τ ∈ {1, . . . ,T − 2} that satisfies the

following condition:

(1−m1) (1− e)+
(
(1−m1) (e−δ )− (1−δ )c

)
δ T−(τ+1)

1−δ
≥ 0. (A.15)

Note that so long as

(1−m1)(1− e)+ [(1−m1)(e−δ )− c]δ > 0, (A.16)

expression (A.11) is positive, which ensures that τ∗ > 0. Moreover, expression (A.13) and thus ∆Πτ are

positive for all τ ∈ {1, . . . ,T −2}. Therefore, τ∗ = T −1. We conclude the proof by noting that expression

(9) follows from solving expression (A.16) for m1.

Proof of Proposition 3. The shareholders’ loss in expected operating profit from a n-defection equals the

lost operating profit when monitoring is ineffective times the probability that monitoring is ineffective.

Combining the compensation saving gain and the expected loss in operating profit from an n-defection,

using the relation between the prior probability θ and the monitoring price (equation (7)), we can represent

the shareholders’ gain from an n-defection by D , where

D(n) =

(1−δ n)
(

cδ

1−δ
− 1−m1

1−δ
[(1− e)Ψ(δ ,n)+(m1− e)]

)
if n < T −1

cδ

1−δ
−
(
1−δ T−1

) 1−m1
1−δ

[(1− e)Ψ(δ ,T −1)+(m1− e)] if n = T −1
, (A.17)

and Ψ(n,δ ) =
(n−1)(1−δ )−δ

(
1−δ n−1

)
(1−δ )(1−δ n)

, n ∈ 1,2, . . . ,T −2,δ ∈ (0,1). (A.18)

It follows that an n-defection is optimal if D(n)> 0. If defection is not optimal under any n ∈ {1,2, . . . ,T −
1}, the reputation equilibrium is sustainable.

In expression (A.17), Ψ measures the long-run cost of defection in terms of future rents lost due to

opportunism. It is not hard to show that Ψ(δ ,n)> (n−1)/2 and thus long-run costs rapidly increase as the
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number of periods before T − 1 in which opportunism occurs increases. Hence, when the time horizon is

fairly long, defection is optimal only if the n = 1 defection is optimal.

The remainder of the proof is established by Lemmas A-4 through A-7 that follow:

Lemma A-4. For all δ ∈ (0,1),

(i) For a fixed δ , the function that maps n into Ψ(δ ,n), represented by n ↪→Ψ(δ ,n), is strictly increasing.

(ii) Ψ(δ ,n)≥ 1
2(n−1).

Proof of Lemma A-4. We first prove part (i). Note that the derivative of Ψ, (where the definition of Ψ is

extended to the interval [1,T −2]) is given by

∂

∂n
Ψ(δ ,n) =

1−δ n (1−n log(δ ))

(1−δ n)2 . (A.19)

Next, note that
∂

∂δ
(δ n (1−n log(δ ))) = nδ

n−1 ((1−n log(δ ))−1).

Because log(δ ) < 0, 1− n log(δ ) > 1, and thus the function ∂

∂δ
(δ n (1−n log(δ ))) > 0. Thus δ ↪→

δ n (1−n log(δ )) is increasing. Hence, 1−δ n (1−n log(δ ))> 1−1n (1−n log(1)) = 0. Inspecting equa-

tion (A.19), we see that this implies that ∂

∂n Ψ(δ ,n)> 0, δ ∈ (0,1).

Now consider part (ii). The assertion is obvious when n = 1, so suppose that n > 1. The Lemma claims

that

Diff(δ ,n)≡Ψ(δ ,n)− 1
2(n−1)≥ 0. (A.20)

We can express Diff as follows:

Diff(δ ,n) =
n(1−δ ) (δ n +1)− (δ +1)(1−δ n)

2(1−δ )(1−δ n)
. (A.21)

The denominator on the right hand side of this equation is clearly positive. Let Num represent the numerator.

We will show that Num is also positive. Differentiation shows that Num is strictly convex in δ . For this

reason, if the partial derivative of Num with respect to δ , ∂δ Num≤ 0 at δ = 1, then ∂δ Num< 0, for δ ∈ [0,1),
and thus Num is decreasing over [0,1]. Evaluating ∂δ Num at δ = 1 shows that ∂δ Num < 0. Thus, we have

established that Num is decreasing, implying that Num(δ ,n)≥ Num(1,n). Evaluating Num at δ = 1 shows

that Num(1,n) = 0. Therefore, the numerator on the right hand side of equation (A.21) is non-negative,

which establishes that Diff is non negative.

Lemma A-5. If equation (9), the condition for a reputation equilibrium in Proposition 2, is satisfied, then

cδ

1−δ
< (1−δ )(1− e).
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Proof of Lemma A-5. Equation (9) is equivalent to

1−m1 ≥
1

1− (e−δ )

cδ

1−δ
. (A.22)

Assumption 2 is equivalent to

1−m1 ≤ (1− e)(1−δ ). (A.23)

Equations (A.22) and (A.23) cannot be satisfied for any m1 unless

1
1− (e−δ )

cδ

1−δ
≤ (1− e)(1−δ ). (A.24)

Because 0 < 1− (e−δ )< 1,
cδ

1−δ
<

1
1− (e−δ )

cδ

1−δ
. (A.25)

Thus, (A.24) and (A.25) imply the result.

Lemma A-6. If equation (9), the condition for a reputation equilibrium in Proposition 2 is satisfied and

T > 2
(

1−m1

1− e
+

1−δ

1−m1

)
,

then defection to n = T −1, which implies not ensuring reputation at any date, is not optimal.

Proof of Lemma A-6. The defection gain under n = T − 1 is given by equation (A.17). First, note that

Lemma A-4 and Lemma A-5 imply that

cδ

1−δ
≤ (1− e)(1−δ ) and Ψ(δ ,T −1)> 1

2(T −2).

Because δ ∈ (0,1), 1−δ n > 1−δ , it follows that

D(T −1)< (1− e)(1−δ )− (1−m1)
(1

2 (1− e)T − (1−m1)
)
. (A.26)

Our parameter restrictions imply that 0 < δ < e < m1 thus

(1− e)(1−δ )− (1−m1)
(1

2 (1− e)T − (1−m1)
)
< 0⇔ T > 2

(
1−m1

1− e
+

1−δ

1−m1

)
. (A.27)

Thus, the right hand side of (A.27) is sufficient to ensure that D(T −1)< 0.

Lemma A-7. If defection is optimal under any compensation policy involving positive compensation pay-

ments, it is optimal under n = 1, the policy that fixes the assured reputation-horizon at T −2, i.e., D(n) >

0⇒D(1)> 0 for n ∈ {1,2, . . .T −2}.

S-11



Proof of Lemma A-7. Claim i in Lemma A-4 shows that Ψ is strictly increasing in n. Inspection of equa-

tion (A.17) in light of this result shows that D(n) is decreasing in n. Therefore, D(n)> 0⇒D(1)> 0.

The proof of Proposition 3 is completed by noting that inspecting equation (A.17) shows that condi-

tion (i) is equivalent to D(1) ≤ 0. Lemma A-7 implies that D(n) ≤ 0, for n ∈ {1,2, . . . ,T − 2}. Condi-

tion (ii) implies that the hypothesis of Lemma A-6 is satisfied and thus D(T −1)< 0. Hence, D(n)≤ 0 for

n ∈ {1,2, . . . ,T −1}.

Proof of Result 1. The assertion of the result is obvious when either (a) the blockholder knows that monit-

oring is effective, (b) the manager will act reputably in period t, and (c) t = T . So, consider the case where

the manager acts opportunistically in period t < T , Using the same argument in Remark A-1 in the proof of

Lemma A-2, we need only show that operating increases the shareholders’ gross payoff.

This follows by a simple induction argument. First consider period T −1. If the firm operates in period

T −1, the shareholder’s gross payoff at T −1 will equal

(1− e)+δ vo
S(T ) = (1− e)+δ (m1− e).

If the firm shuts down, its gross payoff will equal

vo
S(T ) = m1− e.

Thus the difference between the shareholder payoff from operating vs. not operating equals

(1− e)+δ (m1− e)− (m1− e) = 1−m1 +δ (m1− e)> 0.

Now suppose that shutting down is not a best reply for the blockholder in period to +1, i.e. suppose that

(1− e)+δ vo
S(to +2)> vo

S(to +2). (A.28)

Equation (A.28) is equivalent to

(1+ e)− (1−δ )vo
S(to +2)≥ 0. (A.29)

Shareholders’ gross payoff from operating at to equals (1−e)+δ (1−e+δvo
S(to +2)); shareholders’ gross

payoff from shutting down equals 1− e+ δvo
S(to + 2). The difference between gross shareholder payoffs

when the firm is operated and when it is shut down is given by

(1− e)+δ

(
1− e+δvo

S(to +2)
)
−
(
1− e+δvo

S(to +2)
)
= δ

(
(1+ e)− (1−δ )vo

S(to +2)
)
≥ 0. (A.30)

Thus shutting down in period to is not optimal. This verifies the induction implication and completes the

proof.
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Proof of Proposition 4. If, for τ ≥ 1, we extend the definition vS to the interval [1,T − 1], we can see, by

differentiation, that the resulting function is concave. Thus, a necessary and sufficient condition for τ = T−1

maximizing vS(τ) over τ{1,2, . . .T −1} is that vS(T −1)≥ vS(T −2). Because the blockholder can also opt

for the no compensation policy and set an assured-reputation horizon of 0, τ = 0, the necessary condition

for the assured reputation-horizon τ = T −1 being optimal is

vS(T −1)≥max[vS(T −2),vS(0)].

Simple algebra demonstrates that this condition is satisfied when

vS(T −1)− vS(T −2)≥ 0⇐⇒ m1 ≥ e+ c,

and

vS(T −1)− vS(0)≥ 0

⇐⇒

T (1− e)(1−δ )δ +m1 δ
(
1−
(
(1−δ )T +δ

))
≥
(
(1− e(1−δ ))

(
1− (1−δ )T )−δ

2 (1− c)
)
.

Proof of Proposition 5. Viewed as an incomplete information game, there are two types of firms, j, effective

firms, j = E, with effective monitoring, and ineffective firms j = I, with ineffective monitoring. In any

reputation equilibrium, when j = I, the blockholder must pay reputation-assuring compensation. If the

blockholder chooses not to pay reputation-assuring compensation, it must be the case that j = E.

If the blockholder does not pay reputation-assuring compensation when j = E and the blockholder pays

reputation-assuring compensation when j = I, the blockholder’s compensation choice varies with its type.

Thus, the firm’s type is revealed to buyers. By Bayes rule, if the blockholder pays reputation-assuring

compensation buyers know that j = I. Then, by an unraveling argument virtually identical to that underly-

ing Proposition 1, the firm will shut down, contradicting the definition of a reputation equilibrium. Thus,

both types must pay reputation-assuring compensation in any reputation equilibria. Moreover, they must

choose the same reputation-assuring compensation policy. Otherwise, compensation will reveal type, and

the equilibrium outcome will not match that of a reputation equilibrium.

Consequently, if a D1 reputation equilibrium exists, in this equilibrium, both firm types offer the same

reputation-assuring compensation contract to the manager and thus the policy of offering no compensation

to the manager, the no compensation policy, NC, is off the equilibrium path. Thus, to show that no reputation

equilibria exist, we need only show that, in any candidate equilibrium, j = E is strictly better off deviating

from the equilibrium strategy of offering reputation-assuring compensation to the off equilibrium policy NC

when buyer beliefs are restricted by the D1 refinement. Because the highest possible payoff in a pooling

equilibrium in which both types offer reputation-assuring compensation is obtained when the compensation
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policy is efficient, i.e., offers the manager the smallest payment that will ensure reputable behavior up to

period T −1, it is sufficient to show that a pooling equilibrium in which both types offer efficient reputation-

assuring compensation cannot be sustained.

We call the policy of offering efficient reputation-assuring compensation, which can be implemented by

paying the manager a bonus of b∗ = cδ/(1− δ ) in period T conditioned on the firm not being revealed at

the start of period T , the compensation policy, C.

The arguments above show that (a) if we can show that C-pooling, i.e., both types pooling and choosing

policy C, cannot be sustained in a D1 equilibrium which produces a reputation-assuring outcome, we will

have shown that no reputation equilibria exist, and (b) showing that, in any candidate C-pooling equilibrium,

it is always optimal for type j = E to defect to the no compensation policy, NC, will establish that no D1

reputation equilibria exist.

To show this, we will consider the following incomplete information game. It will begin with the

blockholder’s initial choice of compensation policy, which we will call the signal. As discussed above, we

can restrict attention to two signals, s the s = C and s = NC policies, and the payoffs to the shareholders

resulting from the subgames that follow the choice of signals C and NC. Thus, the game can be thought

of as (1) a signaling game where the blockholder selects a signal (compensation policy), (2) buyers (the

responders in the signaling game) revise their beliefs about the probability that monitoring is effective based

on the signal and then,(3) given the compensation policy and revised beliefs, the agents play a production

game under incomplete information. In this game, the blockholder makes operating decisions as in the

baseline model.

For convenience, we call the choice of the initial compensation decision, C or NC, the signaling game.

The payoffs for this game are the result of equilibrium operating behavior. We call the operating subgames

played after the initial choice of compensation policy the production games. We will call an equilibrium

of the signaling game in which, regardless of its type, the blockholder’s equilibrium operating decisions

conform with the reputation outcome (operating in all periods and producing the high-quality good with

probability 1 in all periods except, perhaps the last period, T , with probability 1) and equilibrium beliefs in

the signaling game satisfy the D1 refinement, a D1 reputation equilibrium.

As discussed above, in any D1 reputation equilibrium, both types pool by sending signal s = C. In this

case, reputation is assured up to date T − 1 by compensation. Thus, it is easy to compute the equilibrium

payoffs for the C-production game. Because the manager will act opportunistically in the final period

T if and only if monitoring is ineffective, and no new information about the firm is produced along the

equilibrium path, Bayes rule implies that the equilibrium price at date T in the production game, conditioned

on s = C will equal, p∗T = θ1 1+(1−θ1)δ = m1. Thus, the equilibrium payoff to the shareholders generated

by the C-production game, which we represent by V ∗S , will be given by

V ∗S (I) =V ∗S (E) =
T−1

∑
t=1

(1− e)+(m1− e)−b∗ = (T −1)(1− e)+(m1− e)− cδ

1−δ
. (A.31)
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In the NC-production game, the “prior probability” that monitoring is effective is given by η∗(NC) the

market assessment, before the first production decision, that monitoring is effective conditioned on s = NC.

Because NC is off the equilibrium path η∗(NC) cannot be fixed by Bayes rule.

The histories of this dynamic game, in general, will include both the operate/shut down decision of

the blockholder at each previous date, as well as the quality of the good produced at each previous date.

However, because revelation is only possible if monitoring is ineffective, if the firm is revealed at date t,

the price of the good will equal δ . Consequently, shutting down the firm in all periods t ′ > t is a strictly

dominant strategy. Thus, at histories at which the firm is revealed, we can, without loss of generality, fix the

shareholders’ value at 0.

It follows that we need only specify the shareholder value at unrevealed histories. At an unrevealed

history, good quality was high in all previous periods. Thus, the set of unrevealed histories at a given date t,

HNC
t can be represented by the blockholder’s observed production decisions in previous periods: operate, OOO,

or not operate NNN, i.e., shut down. Thus, we define the unrevealed histories in each period, HNC
t as follows:

HNC
t =

{NC} t = 1

{NC}×{OOO,NNN}t−1 t = 2, . . .T.

We also represent the collection of all histories with HNC, i.e.,

HNC =
T
∪

t=1
HNC

t .

For a given history ht ∈ HNC
t , let ht(i) represent the ith element in the history. For each t ∈ {1,2, . . .T −1},

define the function gt : HNC
t ×{OOO,NNN}→ HNC

t+1 by

gt(ht ,y)(i) =

ht(i) i = 0,1, . . . t

y i = t +1
.

Note that the first element of all histories is NC, and thus the ith element represents the (i−1)th production

decision. Thus, gt simply represents the function that appends the blockholder’s operate/not operate decision

in period t to the history of the game up to period t to produce the history of the game in period t +1.

Buyers, observing a history of the firm, update their beliefs based on the history and their initial assess-

ment, η∗(NC), the probability that the firm is effective conditioned on the firm sending signal s = NC in the

signaling game. As shown in the baseline model, absent compensation, the manager will act opportunistic-

ally if and only of monitoring is ineffective. Thus, the price at history ht will equal

P[ j = E|ht ]+P[ j = I|ht ]δ ,

where P is the buyers’ probability measure over types conditioned on the observed history of the game at
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the time buyers submit their bids for the good, ht−1.

Thus, at the start of the NC-production game, the unique history in HNC
1 , h1 = NC buyers will set the

good price equal to m∗1(NC) = η∗(NC)+(1−η∗(NC))δ , where η∗(NC) represents the probability that the

buyers assign to j = E conditioned on compensation policy NC.

Because of the continuous 1-1 relationship between η∗(NC) and m∗1(NC) = η∗(NC)+(1−η∗(NC))δ ,

conditioning buyer responses on η∗(NC) is equivalent to conditioning on m∗1(NC). Thus, to reduce notation,

we will represent buyers’ initial belief assessment with m∗1(NC). Consequently, we can represent the buyer’s

price function in the production game, (ppp) : HNC× [δ ,1]→ [δ ,1]. The price, p, of the good at ht given initial

price m∗1(NC) and history ht will be given by p = (((ht ,m∗1(NC)).

Note, as discussed above, in any reputation equilibrium, NC is never played. Thus, Bayes rule can-

not be applied because the production game is a subgame of the overall game that is off the equilibrium

path. However, the NDOC restriction on off-equilibrium beliefs does imply that, if m∗1(NC) = 1 (i.e.,

η∗(NC) = 1), ppp(h,m∗1(NC) = 1) = 1 and, similarly, if m∗1(NC) = δ (i.e., η∗(NC) = 0) then, for all h ∈ H,

ppp(h,m∗1(NC) = δ ) = δ .

Now consider shareholder value at an unrevealed history ht , of the production game. At this history, the

blockholder decides whether to operate, OOO, or not operate, NNN, The period reward to shareholders from not

operating is 0 and the period reward from operating is the operating profit, p− e, where p is the price fixed

by buyers for the good at the given history. Hence, period rewards are given by the function r : {OOO,NNN}×R+

defined by

r(y, p) =

p− c y = OOO

0 y = NNN
.

Consequently, shareholder value, vNC, at histories ht ∈ HNC
t for dates t ∈ {1,2, . . .T −1}, is given by

vNC
t (I,ht ,m∗1(NC)) = max

y∈{OOO,NNN}
r(y, ppp(ht ,m∗1(NC)))+δvNC

t+1(I,gt(ht ,y),m∗1(NC)) and (A.32)

vNC
t (E,ht ,m∗1(NC)) = max

y∈{OOO,NNN}
r(y, ppp(ht ,m∗1(NC)))+ vNC

t+1(E,gt(ht ,y),m∗1(NC)). (A.33)

As in the baseline model, the δ term in the firm’s value function when the firm’s type is I reflects the

probability that, when compensation is not offered, the manager will act opportunistically and opportunism

will result in low quality output with probability 1−δ , and thus cause the firm to shut down in all subsequent

periods.

In the final period, t = T the shareholder value at unrevealed histories, hT ∈ HNC
T is given by

vNC(I,hT ,m∗1(NC)) = max
y∈{OOO,NNN}

r(y, ppp(hT ,m∗1(NC))) and (A.34)

vNC(E,hT ,m∗1(NC)) = max
y∈{OOO,NNN}

r(y, ppp(hT ,m∗1(NC))). (A.35)
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Lemma A-8. In any equilibrium of the production game, at the unique history at date 1, h1 = NC,

for all m∗1(NC) ∈ [δ ,1],vNC(I,NC,m∗1(NC))≤ vNC(E,NC,m∗1(NC)), (A.36)

and, unless vNC(I,NC,m∗1(NC))≤max[m∗1(NC)− e,0],

for all m∗1(NC) ∈ [δ ,1],vNC(I,NC,m∗1(NC))< vNC(E,NC,m∗1(NC)). (A.37)

Proof. Equation (A.36) follows from the fact that δ < 1 and an easy recursion argument. Verifying equa-

tion (A.37) is only slightly more difficult. Along the histories ht produced by the production decisions of

type I, let to be the last date at which ppp(ht ,m∗1(NC))−e is positive, if such a period exists, and let to equal 0

otherwise. If to = 0, then production along I equilibrium path yields a period reward that is non positive in

all periods, so vNC(I,NC,m∗1(NC)) = 0≤max[m∗1(NC)−e,0]. If to = 1, then production in all periods after

period 1, along the equilibrium path yields a non positive payoff, so for type I, value at the initial date will

equal max[m∗1(NC)− e,0] and thus vNC(I,NC,m∗1(NC)) = m∗1(NC)− e≤max[m∗1(NC)− e,0].

If to > 1 then, because the value for type E must at least equal the payoff from following the same history

as followed by I, and the fact that δ < 1, imply, through an easy recursion argument, that vNC
t (E,ht ,m∗1(NC))>

vNC
t (E,ht ,m∗1(NC)) for all ht t < to such that ht is a predecessor of hto and, a fortiori, at h1 = NC.

A.1 Signaling game

Using the value function from the production game, we specify the shareholders’ payoff from the block-

holder selecting the off-equilibrium signal s = NC as follows: the shareholders’ payoff in the signaling

game conditioned on the blockholder defecting to NC, given the market’s initial price in response to NC,

m∗1(NC), equals shareholder value at the initial node of the production game, h1 = NC, conditioned on the

initial price in the production game, represented by m∗1(NC), i.e.,

VS( j,NC,m∗1(NC)) = vNC( j,NC,m∗1(NC)), j = E,I. (A.38)

The equilibrium payoffs in the signaling game for the candidate equilibrium were presented in equation (A.31).

The answer to the question of whether off equilibrium beliefs exist which can support the candidate equi-

librium of the signaling game and satisfy the D1 refinement rests on the relative strength of the two types,

E and I, incentive to defect from their equilibrium signal, s = C to the off equilibrium signal s = NC. The

strength of these incentives will be determined by the gain from defection, which we will compute using

equations (A.31) and (A.38).

Our next observation is that I is unwilling do deviate from the equilibrium strategy of s = C when

VS(I,m∗1(NC))≤max[m∗1(NC)− e,0], i.e.,

VS(I,NC,m∗1(NC))≤max[m∗1(NC)− e,0] =⇒VS(I,NC,m∗1(NC))−V ∗S (I)< 0. (A.39)
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To see this, note that, by equation (A.38),

VS(E,NC,m∗1(NC)) = vNC(I,NC,m∗1(NC)).

If vNC(I,NC,m∗1(NC))≤max[m∗1(NC)− e,0], equation (A.31) and condition (11) of the proposition, imply

that vNC(I,NC,m∗1(NC))<V ∗S (I).

Next, note that equation (A.39), condition (11), and equation (A.31), imply that

VS(I,NC,m∗1(NC))−V ∗S (I)≥ 0 =⇒

VS(I,NC,m∗1(NC))−V ∗S (I)<VS(E,NC,m∗1(NC))−V ∗S (E). (A.40)

Finally, note that if m∗1(NC) = 1 then NDOC implies that ppp = 1 on any unrevealed history. When ppp = 1,

the obvious optimal policy for type E is to produce in every period, and because type E never reaches an

unrevealed history, the payoff to E in the production game, VS(E,NC,m∗1(NC) = 1) = T (1− e) which, as

we see from inspecting equation (A.31), exceeds E’s candidate equilibrium payoff, V ∗S (E). Hence,

there exists m∗1(NC) ∈ [δ ,1], such that VS(E,NC,m∗1(NC))>V ∗S (E). (A.41)

Equation (A.36) shows that the gain to type E from defecting from the equilibrium to s=NC in the signaling

game is never less than the gain to type I. Equation (A.40) shows that for any market response, m∗1(NC)

to s = NC, at which type I weakly gains from defection, type E strictly gains from defection. and type E’s

gain is larger than type I’s gain. Equation (A.41) shows that type E is willing to defect from the equilibrium

for some market responses to defection. Thus, the set of initial prices, m∗1(NC) under which type I weakly

gains from defection is a subset of the non-empty subset of initial prices under which type E strictly gains

from defection. Consequently, in the signaling game, under the D1 refinement, buyer assessments should

place all weight to the defecting type being type E. Under this assessment, for reasons adduced above, type

E’s defection payoff exceeds type S’s equilibrium payoff and thus the candidate signaling-game equilibrium

cannot be verified. �

Proof of Corollary 1. Tom

Proof of part (a). First note that simple algebra implies that

m1 ≤ 1− cδ

(1− e+δ )(1−δ )
(A.42)

⇐⇒

c≤
(1−m1)

(
1− e(1−δ )−δ 2

)
δ

. (A.43)
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Equation (A.42) is the reputation equilibrium condition in Proposition 5. Simple algebra also shows that

(T −2)(1− e)+(m1− e)− cδ

1−δ
> 0 (A.44)

⇐⇒

(T −3)(1− e)+(1− e)+m1− e− cδ

1−δ
> 0. (A.45)

Note that equation (A.44) is the hypothesis of Proposition 5.

Substitution of equation (A.43) into equation (A.45) shows that the satisfaction of equation (A.42) im-

plies that

(T −3)(1− e)+(1− e)+m1− e− cδ

1−δ
≥

(T −3)(1− e)+((1− e)m1 +(m1− e))
(

1− δ

e

)
+2(m1− e)

δ

e
. (A.46)

Because the right-hand side of (A.46) is evidently positive, the satisfaction of (A.42) implies the satisfaction

of (A.44).

Proof of Part (b). First note that Assumptions 1 and 2 imply that

(m1− e)− cδ

1−δ
>− cδ

1−δ
. (A.47)

For any fixed expenditure level, e, Assumption 1, which ensures that δ < e− c, and the fact that the right-

hand side of equation (A.47) is increasing in δ imply that

cδ

1−δ
≤ c(e− c)

1− e+ c
. (A.48)

Viewed as a function of c, the right-hand side of equation (A.48) is concave. Maximizing this expression

over c shows that the right-hand side attains its maximum over the admissible values of c, c ∈ (0,e), at

c∗ =
√

1− e− (1− e). Substituting this value into the right-hand side of equation (A.48) shows that

cδ

1−δ
≤ e−2

(√
1− e− (1− e)

)
. (A.49)

Equation (A.49) implies that

(T −2)(1− e)+(m1− e)− cδ

1−δ
> (T −2)(1− e)−

(
e−2

(√
1− e− (1− e)

))
. (A.50)

Next note that

(T −2)(1− e)−
(

e−2
(√

1− e− (1− e)
))

= (T −1)(1− e)+2
(√

1− e− (1− e)
)
−1. (A.51)
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Because, e ∈ (0,1),
√

1− e− (1− e)> 0. Thus, equation (A.51) implies that

(T −1)(1− e)+2
(√

1− e− (1− e)
)
−1 > (T −1)(1− e)−1. (A.52)

Thus, equations (A.50), (A.51), and (A.52), imply that

(T −2)(1− e)+(m1− e)− cδ

1−δ
> (T −1)(1− e)−1. (A.53)

The right-hand side of equation (A.52) is positive if and only if e ≤ (T − 2)/(T − 1). Because the left-

hand side of equation (A.53) is the hypothesis of Proposition 5, e ≤ (T − 2)/(T − 1) is sufficient for the

satisfaction of hypothesis of Proposition 5.
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B Robustness

B.1 Complex contracts

Consider the three scenarios under which we derive conditions for the existence of reputation equilibria—-

uninformed blockholder/transparent governance, uninformed blockholder/opaque governance, and informed

blockholder/opaque governance. Suppose there is a reputation equilibrium, EqC, when complex contracts

are permitted in any one of these scenarios. Let p1, p2, . . . pT represent prices on the unrevealed path in this

equilibrium and let C be the equilibrium complex contract. Next suppose that, in this equilibrium, the firm

operates when unrevealed at all dates. We claim that, given the same exogenous parameters, e,c,θ ,δ , there

exists a reputation equilibrium when blockholders are restricted to using simple contracts, which we term

Eqbbb, that produces the same payoff to shareholders.

To develop this equilibrium, define the simple contract bbb, as follows:

bt =Ct(p1, p2 . . . pT ). (B.1)

Let bbb be the contract used by the blockholder in the candidate equilibrium using simple contracts. Note

that Lemma 2 shows in the case of uninformed blockholders and Result 1 shows in the case of informed

blockholders, under any simple contract, the blockholder will follow the policy of operating whenever the

firm is unrevealed. Thus, operating policy is the same in Eqbbb as it is in EqC. The manager’s opportunism

is affected by the compensation received by the manager when the firm is unrevealed. The definition of bbb

ensures this is the same as compensation payments made at each date in EqC. Hence, expected compens-

ation paid to the manager, managerial opportunism, and payoff to the shareholders gross of management

compensation are the same in Eqbbb and EqC. Therefore, the payoff to shareholders is the same. Because EqC

maximizes shareholder payoffs over all complex contracts and simple contracts can be implemented using

a subset of the set of complex contracts, no simple contract could produce a higher payoff to shareholders.

These arguments establish that reputation equilibria using simple contracts can always replicate the payoff

to the shareholders in reputation equilibria using complex contracts, provided that in the complex contract

equilibrium the blockholder follows the policy of operating whenever the firm is unrevealed.

When governance is opaque, regardless of the managerial compensation contract selected, in the sub-

game following the selection of the contract, operating when unrevealed is always optimal even when con-

tracts are complex. The reason is simple: In a reputation equilibrium, buyers conjecture that, up to period

T − 1 the manager acts reputably. Thus at all unrevealed histories, the price of the good is 1 and inde-

pendent of the blockholder’s operating policy. If the blockholder defects from providing reputation-assuring

compensation, and defection is revealed by low quality production, the firm shuts down in that period and

all remaining periods and the manager receives no compensation. Thus, the blockholder’s operating policy

cannot affect the payment made to the manager on the unrevealed path. Because the period payoff from

operating is always positive, shareholder payoffs gross of managerial compensation are always higher if the

firm operates. Hence, operating when unrevealed is always optimal. It follows that, in the case of opaque
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governance, the introduction of complex contracts has no effect on our characterizations of the conditions

for reputation equilibria.

The reasoning for the case of uninformed blockholders and transparent governance is a bit more delicate.

When governance is transparent, buyers observe both compensation and operating policy. Buyers know

the assured reputation-horizon associated with any contract selected by the blockholder. For a reputation

equilibrium to exist, it must be the case that using a compensation contract that assures reputation through

period τ = T−1 produces a higher shareholder payoff than any contract that assures reputation only through

τ < T − 1. Thus, to determine whether this condition is satisfied, we have to consider shareholder payoffs

under contracts yielding assured reputation horizons τ < T −1. When the contracting space is expanded to

include complex contracts, there exist contracts supporting reputation assurance horizon, τ < T −1 with the

property that, in the subgame starting with the issuance of these contracts, the firm will not always operate

when unrevealed.

The logic behind shutting down on the unrevealed path when blockholders are uninformed and gov-

ernance is transparent is a bit complicated. Thus, we present an example for interested readers. In essence,

the reason shutting down on the revealed path can occur under complex, but not simple, contracts is that the

payment to the manager can vary with the unrevealed price. At dates after the assured reputation-horizon,

operating and shutting down produce different prices on the unrevealed path. Each period the firm operates

after the reputation assurance horizon, production enables buyer learning and thus not being revealed by low

quality production increases the unrevealed price. Shutting down the firm can block the unrevealed price

from getting large enough to trigger large compensation payments to the manager.

However, for any fixed reputation horizon, a contract that induces shutting down in any period after the

reputation assurance horizon, τ , is dominated, from the perspective of shareholder payoffs, by a contract that

ensures a reputation horizon of at least τ and that provides shareholders with a higher payoff. Thus, such

contracts cannot be equilibrium contracts. Hence, as in the opaque governance cases, when shareholders are

uninformed and governance is transparent our characterizations of the conditions for reputation equilibria

are not affected by expanding the contract set to complex contracts.

Example B-1. In this example, we consider the uninformed blockholder/transparent governance setting and

verify that in the subgame commencing with the issuance of complex compensation contract, C′, it is not

optimal for the blockholder to operate the firm in period 2 when the firm is unrevealed.

C′1(p1) = 0, C′2(p1, p2) = 0, C′3(p1, p2, p3) =

0 p3 < 0.98

0.30 p3 ≥ 0.98.
(B.2)

The unrevealed price in period 3, the only period in which positive compensation is provided the man-

ager, is insufficient for the manager to obtain a bonus payment. Thus, the manager will act opportunistically

in periods 1, 2, and 3. In the final period, T = 3, if unrevealed, the firm’s payoff from operating is positive

and operating can have no effect on future payments to the manager because 3 is the final period. Hence,
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t

1 2 3
Mgr. value unrevealed, vM 0.52 0.35 0.35
Blockholder operate? yes no yes
Mgr. opportunism? yes N/A yes
price unrevealed, p 0.938 0.968 0.968
price revealed, δ 0.486 0.486 0.486

Parameters: T = 3, c = 0.35, δ = 17/35≈ 0.486,
θ1 = 0.88, and e = 0.875

Table B.1: Complex compensation contracts and blockholder operating policy. In this example, the blockholder
follows the policy of operating when unrevealed except in period 2.

the firm will operate in period 3.

We want to verify that shut down is a best response in period 2 when the firm is unrevealed. Hence we

compare payoffs if the firm operates with the payoff from shutdown.

If the blockholder shuts down the firm at t = 2 when unrevealed: The firm’s period 2 payoff will equal 0.

With probability 1, the firm will not be revealed in period 2. Because the manager acts opportunistically in

period 3, the unrevealed price of the good in period 3 will equal the monitoring price in period 3. Since the

firm doesn’t operate in period 2, the monitoring price in period 3 will equal the monitoring price in period

2. Because p3 = p2 < 0.98, the manager will not receive a bonus payment in period 2 even if the firm is

unrevealed in period 2. Therefore, the period 2 unrevealed shareholder value from shutting down the firm in

period 2 equals

0+(p3− e) = 0.968−0.875 = 0.093.

Suppose the blockholder operates the firm in period 2. Even if the period 3 unrevealed price is sufficient

to capture the bonus payment of 0.30, because 0.30 < cδ/(1− δ ), buyers rationally anticipate that the

manager will act opportunistically in period 2. Thus, if the good produced in period 2 is high quality and the

firm remains unrevealed in period 2, buyers will update the monitoring price, which because the manager

acts opportunistically in period 3, equals the period 3 good’s price. Hence, the monitoring and good’s price

in period 3, which we denote by m′3 and p′3 respectively, will equal

m′3 = p′3 = 1+δ +
δ

m2
= 1+δ +

δ

p2
= 0.984.

Because p′3 > 0.98, the manager will capture a bonus payment of 0.30. Therefore, the payoff to shareholders

if the blockholder defects to operating in period 2, will equal period 2 profits, p2−e, plus the expected period

3 profit if the firm remains unrevealed less the period 3 cost of management compensation. The probability

that the firm will remain unrevealed until period 3 despite operating in period 2 is m2 = p2. The period 3

cost of management compensation is 0.30. If the firm is revealed, the firm shuts down, the manager receives
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no compensation, and the period 3 payoff equals 0. Hence, the payoff from defecting to operating the firm

equals

(p2− e)+ p2(p′3− e−0.30) =−0.092.

Consequently defection to operating is not a best response for the blockholder.

Contract C′ is clearly not an optimal contract. It commits the firm to make a substantial payment to

the manager, 0.30, if the firm operates twice before period T and the firm is not revealed. Although the

payment is substantial enough to impose a significant cost on shareholders, it is not substantial enough

to stop the manager from acting opportunistically. The blockholder can only avoid this payment to the

manager by shutting down the firm, either in period 1 or period 2, even if the firm is unrevealed. In essence,

the blockholder has designed a managerial compensation contract that induces the blockholder to ex post

undertake an action, shutting down, that is opposed to the shareholder’s ex ante interests.

In this example, using the simple contract corresponding to the complex contract C′ greatly increases ex

ante shareholder payoff in the resulting equilibrium. In example B-1, the corresponding simple contract to

contract C′, bbb′, defined by equation (B.1) is given by

b′1 = C′1(p1) = 0, b′2 = C′2(p1, p2) = 0, b′3 = C′3(p1, p2) = 0,

where the vector of unrevealed prices, p1, p2, p3, is provided by Table B.1 and the definition of the complex

contract C′ by equation (B.2). As Lemma 2 shows under the simple contract, bbb′, the blockholder will

always operate the firm. A simple calculation shows that the shareholders gross payoff, which equals the

shareholders payoff because bbb′ = 0, equals 0.256, which exceeds the shareholders’ ex ante payoff under C′,

which, by another simple calculation, can be shown to equal 0.153.

The insights from Example B-1 generalize. Consider any complex contract, C, under which the firm

shuts down when unrevealed in some period. Let τC be the reputation assurance horizon produced by C.

Using equation (B.1), define the corresponding simple contract, bbb. As shown by Lemma 2, the blockholder

will operate when unrevealed under the simple contract bbb. The compensation received by the manager if

the firm is revealed equals 0 under both contracts. The period t payment to the manager conditioned on the

firm being unrevealed is, in all periods, the same under both C and bbb. As shown in Remark A-1 in the proof

of Lemma A-2, expected compensation payments are no greater under bbb than under C. Because the option

to act opportunistically created by operating the firm cannot lower the manager’s payoff, in every period

t, the manager’s payoff is weakly greater under bbb than it is under C. Thus, the assured reputation horizon

under bbb, τbbb is weakly greater than τC. Holding the effects of operating policy on managerial opportunism

fixed, because the unrevealed price exceeds e, operating in all periods produces a higher ex ante gross

shareholder payoff than shutting down in any period. Increasing the reputation assurance horizon also

increases shareholder gross payoffs. From these observations, we conclude that bbb produces a higher ex ante

shareholder payoff than C.

Thus, although some complex contracts, if they were offered in equilibrium, would produce different
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blockholder operating behavior than simple contracts, such contracts are never optimal contracts. Hence,

expanding the set of contracts to include complex contracts, would not alter any of our results.

B.2 Contracts and information revelation

First consider the case where governance is transparent. Suppose the manager is given contract CI (CE) if

he reports monitoring is ineffective (effective). If the manager picks CI buyers will believe that the firm is

ineffective. Then, by Proposition 1, the good’s price will equal δ in each period the firm operates, and by

Proposition 1, the firm will shut down at t = 0 and not operate in any period. Thus, any payment under

CI is effectively a severance payment, which we can represent by B ≥ 0. Regardless of the firm’s type, the

manager can select CI and guarantee himself the severance payment, B. If the manager picks CE, buyers

will believe that monitoring is effective. They will set a price of 1 for each period’s good so long as the firm

is unrevealed and the blockholder will operate the firm in every period in which it is unrevealed. Let the

manager’s expected payoff from picking the effective contract be represented by ME, when monitoring is

effective and MI, when it is ineffective.

In order for picking CE to be incentive compatible when monitoring is effective, it must be the case that

B≤ME. Similarly, picking CI is incentive compatible only if B≥MI. Thus incentive compatibility requires

that MI ≤ME. However, this condition can never be satisfied. From the perspective of the manager, the only

difference between the firm being effective or ineffective is that when the firm is ineffective, the manager

has the option to act opportunistically. This option cannot make the manager worse off. Moreover, if the

firm operates in period T , the manager always strictly gains from opportunism, which is only possible if the

firm is ineffective. The probability of the firm operating in period T is positive. Thus, MI > ME.

Next consider the case where governance is opaque. In this case, the compensation contract is not

observed by the buyer. Thus, the choice of compensation contract will not affect buyer beliefs. As shown in

Section 3.3 under any compensation contract, when monitoring is ineffective, the manager will either never

act reputably or act reputably up to some assured reputation horizon, τ .

Suppose the blockholder offered two distinct contracts to the manager conditioned on the manager’s

reports concerning the effectiveness of monitoring. The manager would under any such contracts, always

act reputably when monitoring is effective, and, as shown in Section 3.3, when monitoring is ineffective,

act reputably up to period τ . All contracts that implement an assured reputation horizon of τ produce the

same shareholder payoff gross of compensation. Hence, for these distinct alternative contracts to increase

shareholder welfare it would have to be the case that for some τ , perhaps τ = 0, the expected payments

contracted to the manager would be smaller than the expected contracted payments specified in Lemma 3

for reputation horizon τ . However, as shown in the proof of Lemma 3, the contracts specified in that

Lemma minimize the sum of contracted payments to the manager when monitoring is effective subject to

the constraint that the assured reputation horizon τ is incentive compatible when monitoring is ineffective.

When monitoring is effective, the payoff to the manager equals the sum of contracted payments. Thus,

in order for the manager to report that monitoring is effective when the system is effective, the alternative

contracts would have to offer weakly larger expected payments to the manager than the contract specified
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in Lemma 3. Moreover, in order for the manager to act reputably over the assured reputation horizon τ , the

contract associated with reporting the control system is ineffective would have to provide the manager with

weakly larger compensation than the contracts specified in Lemma 3.

Thus, for any fixed assured-reputation horizon, the alternative distinct contracts, one associated with the

report that monitoring is effective and one associated with the report that monitoring is ineffective, cannot

increase shareholder payoffs. Verifying the existence of a reputation equilibrium in Proposition 3 involved

verifying that n > 0 defections are not optimal, where n = T −1−τ , when compensation is provided by the

contracts specified in Lemma 3. Thus, the shareholder’s payoff from n defections under the alternative dis-

tinct contracts is no larger than the defection payoffs used to verify the existence of a reputation equilibrium

in Proposition 3. The conditions provided in that proposition ensure that, under the contracts specified in

Lemma 3, non-defection is a best reply for shareholders. Thus, non-defection will be a best reply even if the

contracting space is increased to include offering distinct contracts that depend on the reported effectiveness

of monitoring.
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