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Abstract

This paper studies optimal information disclosure in dynamic economies with in-

come risk, where an incumbent firm learns about the consumer’s persistent type and

its competitors do not. When the incumbent can commit to long-term contracts, opti-

mal disclosure reveals no information. Without commitment, no cross-subsidization

is feasible under any disclosure policy due to adverse selection. Partial disclosure is

typically optimal, and it implements intertemporal consumption smoothing. We ap-

ply the model to credit markets, studying how information sharing should respond

to fintech entry, and to health insurance, asking how many firms should have access

to a policyholder’s health record.
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1 Introduction

In many markets, firms engage in long-term relationships with consumers. By observing
the history of transactions, incumbent firms acquire information that competitors do not
have access to: health and car insurers gradually learn their customers’ health or driving
records; credit card companies infer repayment probability from spending patterns; em-
ployers know more about their employees than the public record shows.1 This ex-post
informational monopoly gives incumbents an advantage over the competition.

This paper studies to what extent incumbent firms should be required to share what
they know. A growing number of policies regulate the disclosure of proprietary data. A
prominent example is the European Union’s General Data Protection Regulation (GDPR),
which grants consumers control over the data collected by firms about them; in banking,
the same principle underlies open banking initiatives, which require banks to make cus-
tomers’ financial histories available to competitors upon request.2 We characterize the
disclosure policy that maximizes ex-ante welfare, highlighting how it shapes competition
and consumption insurance.

We address this question in a two-period economy in which firms compete to attract
consumers and the incumbent learns the consumer’s type over time. Consumers are risk
averse, value insurance across states and over time, and can always switch firms in the
second period. When firms can commit to the terms of the contract, the optimal disclo-
sure policy reveals no information about consumers’ histories, to minimize the value of
the outside option for high-income consumers (“high types”) and maximize the value
obtained by low-income consumers (“low types”). When firms cannot commit, cross-
subsidization across types is infeasible under any public disclosure policy. Partial disclo-
sure can improve welfare by facilitating intertemporal consumption smoothing between
the first and second period for high types. We apply the model to two current policy
debates: open banking in credit markets and restrictions on the use of histories in health
insurance. In the first context, we find that the arrival of more attractive entrants (e.g.
fintech) flips the relationship between pool quality and optimal information disclosure.
In the second, we establish conditions under which it is optimal for one firm or no firm at

1For example, Kahn (2013) finds supporting evidence for the labor market, Cohen (2012) for the auto
insurance market, and Ioannidou and Ongena (2010) for the corporate loan market.

2In the United States, legislation inspired by the GDPR has been adopted in several states, such as
California’s Consumer Privacy Act (2018), although its scope in the banking sector remains limited. At
the federal level, the Personal Financial Data Rights Rule finalized by the Consumer Financial Protection
Bureau (CFPB) in 2024—currently facing legal challenges—seeks to extend open banking principles to U.S.
financial institutions. Similar initiatives have been implemented in other jurisdictions, including the United
Kingdom, Australia, and Brazil.
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all to condition the contracts offered on the consumer’s health records.
We study a two-period economy where risk-averse consumers trade with risk-neutral

firms. Income takes two values, high or low, and is Markovian. In the first period, all
agents share the same information and firms compete for consumers by offering con-
tracts. At the end of the first period, the consumer and the incumbent learn the income
realization. Competing firms (outsiders) observe only a public signal from the disclosure
policy. In the second period, the incumbent can therefore condition its offer on the income
realization, while outsiders’ menus must satisfy incentive constraints, and consumers de-
cide whether to switch firms. To ensure equilibrium existence (in pure strategies), we let
firms withdraw posted contracts at a small cost, as in Netzer and Scheuer (2014).

A public disclosure policy maps the first-period income realization—our proxy for a
consumer’s type—into a signal observed by everyone. By controlling the composition of
the pool of consumers with a given signal, the policy determines the most outsiders are
willing to offer to high types in the second period; this outside option in turn shapes the
contract the incumbent offers in the first period.

When firms can commit to long-term contracts, no disclosure is optimal. Commitment
lets the incumbent deliver as much consumption smoothing and cross-subsidization as
permitted by the high types’ ex-post participation constraint, which tightens when infor-
mation is disclosed (Hirshleifer (1971)). Despite the private information, the equilibrium
consumption profile features the same pattern as in Harris and Holmstrom (1982) and
Thomas and Worrall (1988): consumption is downward rigid and back-loaded.

Next, we characterize the equilibrium without firm commitment across periods. The
incumbent can deliver any value to high types more cheaply than outsiders. This is be-
cause outsiders cannot distinguish high types from low types and must therefore either
distort high-type consumption to screen out low types or subsidize low types. The in-
cumbent can therefore always outbid outsiders for the high types, retaining them at their
best outside offer and earning profits that shrink as the signal becomes more informative.
Outsiders anticipate that any consumer willing to switch must be a low type. Without
commitment, low types thus receive no transfers under any disclosure policy, in contrast
with Netzer and Scheuer (2014), where all firms are equally uninformed and low types
may be cross-subsidized. Ex-ante competition rebates the ex-post profits to consumers in
the first period.

We then characterize the optimal public disclosure policy in such environment. Since
low types’ second-period consumption is independent of the information structure, the
design of disclosure is driven entirely by intertemporal smoothing between the first- for
second-period consumption for the high types. The optimal policy is a “bad news” system:
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all high types receive a good signal, and only some low types do. The more low types
are pooled with high types, the lower the high types’ outside option and the higher the
profits rebated in the first period. At the optimum, the equilibrium contract inverts the
Harris and Holmstrom (1982) profile: consumption is upward rigid and front-loaded.

To set the stage for our applications, we characterize optimal disclosure in a static
benchmark: an economy of spot contracts in which firms are symmetrically uninformed.
Absent an informed incumbent, pooling contracts do cross-subsidize low types, but there
are no ex-post rents to rebate, hence no intertemporal smoothing. When the share of
high-income consumers is high, no disclosure is optimal: firms pool all consumers at
common terms, subsidizing the low types. When the share is low, firms would screen
consumers absent additional information, and some disclosure is needed to trigger cross-
subsidization of the few low types that are assigned a good signal.

In our first application, we specialize the environment to bank lending: the incumbent
bank observes its borrowers’ repayment records, while competitors see only the credit
information it is required to share. We derive two implications for open banking. First,
lenders should share a coarse credit rating rather than full credit histories: the top rating
pools all creditworthy borrowers together with some risky ones. A corollary is that data
ownership should not be transferred to borrowers, contrary to what the GDPR’s right to
data portability and the related open banking reforms dictate.3

We also study how disclosure policy should change with the entry of fintech. We inter-
pret fintech as outsiders that, in the second period, can offer additional benefits—such as
faster origination or broader access—that give creditworthy borrowers a reason to switch.
How information sharing should respond depends on the composition of the borrower
pool. When most borrowers are creditworthy, information sharing should decrease. Ab-
sent better outsiders, consumption-smoothing considerations imply that some informa-
tion should be shared: without it, loan terms would deteriorate too steeply within the
relationship. With fintech, however, providing no information is optimal, because pool-
ing the many creditworthy switchers with risky borrowers sustains cross-subsidization.
When the pool is poor, by contrast, no information should be shared absent fintech, while
information sharing should increase with fintech: only a finer rating induces entrants to
cross-subsidize risky borrowers.

In our second application, we map the model to health insurance, where regulation
often bans the use of experience rating, the incumbent’s informational advantage, in fa-

3In principle, the GDPR’s right to erasure could sever the incumbent’s informational advantage alto-
gether. In banking, erasure is impractical: lenders must retain records to comply with anti–money launder-
ing and prudential regulations.
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vor of community rating, implementing our static benchmark. We ask how many insur-
ers should be able to act on a policyholder’s health history. Experience rating exposes
policyholders whose health deteriorates to steeper premiums, while community rating
exacerbates adverse selection. The answer once again depends on the pool quality: when
it is healthy, the cross-subsidization allowed by community rating dominates; when it is
unhealthy, policyholders are better off with an informed incumbent, whose rents finance
premium discounts early in the relationship. In such case, consumers want one and only
one firm to know their type.

Related literature This paper contributes to the literature on insurance contracts under
lack of commitment, in the spirit of the seminal contributions by Harris and Holmstrom
(1982) and Thomas and Worrall (1988). This class of models has been used to study wage-
tenure profiles, by Burdett and Coles (2003) and Balke and Lamadon (2022), and life-
insurance contracts, by Hendel and Lizzeri (2003). In these models, the agent’s outside
option determines how much insurance is attainable. We contribute by assuming that
the incumbent firm acquires more information over time about the consumer’s persis-
tent type than its competitors do, and we show how this shapes the consumer’s outside
option.4 We then study how public disclosure policies affect potential competition and
thereby the amount of insurance and consumption smoothing attainable in equilibrium.

In solving for the optimal disclosure policy, our paper connects to the literature on
information design, as in Kamenica and Gentzkow (2011) and Bergemann et al. (2015).
Closest to our work, Garcia and Tsur (2021) and Immorlica et al. (2022) study optimal
information disclosure in adverse-selection economies, while Farinha Luz et al. (2023),
Elliott et al. (2024), and Fainmesser et al. (2023) study how disclosure of consumer infor-
mation shapes market equilibria. In all these papers, consumers and firms are short-lived,
and firms are symmetrically uninformed.

The closest papers to ours are de Garidel-Thoron (2005) and Mukherjee (2008), which
also study information disclosure in dynamic insurance economies where the incumbent
gains an informational advantage. de Garidel-Thoron (2005)’s main analysis is under
commitment on the firm’s side, and he compares two polar cases—full and no disclosure—
finding that no disclosure yields higher welfare. Our key contribution is to show that

4Sharpe (1990) studies a model with asymmetric learning between firms and long-term lending relation-
ships. The equilibrium dynamics—for a given disclosure policy—are similar to those in our economy, but
he does not study the optimal information disclosure. More recently, Kaniel and Orlov (2025) study a labor
market in which the worker’s quality gradually becomes public information and firms can extract rents by
affecting the evolution of those beliefs via firing and retention decisions. Another strand of the literature
allows for asymmetric information to arise between the agent and all the firms, e.g., Green (1987), or about
the outside offer that the agent receives, e.g., Hopenhayn and Werning (2008).
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some information disclosure is optimal when firms lack commitment. We further study
when consumers would prefer no firm to have access to information, and relate these
insights to recent policy debates in the health insurance and lending markets. Mukher-
jee (2008) studies an environment where second-period outsiders are more efficient than
the incumbent, as in Section 8, and finds conditions under which full disclosure is opti-
mal. Critical to his result are firm commitment and the incumbent’s ability to penalize
agents who leave. Absent either, information affects not only the resources the incum-
bent extracts but also how they are distributed across time and states, and full disclosure
is never optimal.

Our paper also relates to studies of competition in frictional markets with adverse
selection, such as Guerrieri (2008), Guerrieri et al. (2010), and Lester et al. (2019), where
information is symmetric across firms. In our economy, ex-post competition is instead
shaped by the incumbent’s informational advantage.

Inspired by a growing debate, a recent literature studies open banking policies, man-
dates to share information with the objective to stimulate competition from fintech en-
trants; see Babina et al. (2024) and He et al. (2023). Kurlat and Scheuer (2021) and Farboodi
et al. (2025) study environments in which lenders differ in their screening expertise; the
latter also analyzes how data-sharing policies affect lender entry and credit-market out-
comes. All of these papers restrict attention to static contracts, abstracting from intertem-
poral smoothing and its interaction with cross-subsidization. In Kovrijnykh et al. (2024),
information sharing operates through a different channel: access to a borrower’s credit
history lets lenders infer the signals received by competitors, which can raise credit limits.
There the entire history of accepted contracts is public, and the design of disclosure is not
analyzed.

Our perspective on consumer data ownership differs from that in Jones and Tonetti
(2020), where assigning data property rights to consumers improves the allocation by let-
ting multiple firms use the same data—in line with the GDPR’s Right to data portability—in
Ali et al. (2023), where the volume of trade increases from consumers’ voluntary dis-
closure of verifiable information about their valuations, and in Eeckhout and Veldkamp
(2022), where an imbalance of data between competing firms generates markups that hurt
consumers. We find a complementary channel: with insurance considerations, assigning
full data ownership to consumers is welfare-reducing because it kills insurance within
and across periods. Granting consumers the GDPR’s Right to be forgotten can instead be
beneficial, by removing the incumbent’s informational advantage, but only if consumers
can commit to data erasure upon signing a contract. This commitment is precisely what
regulation implicitly provides in health insurance, where community rating bars insurers
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from using policyholders’ health histories. Handel et al. (2015) study when such bans are
optimal in a static environment with symmetrically informed insurers. We extend their
comparison to a dynamic one and find conditions under which granting the use to price
consumers’ histories to a single (incumbent) firm dominates both full disclosure and full
data erasure.

The rest of the paper is organized as follows. Section 2 presents the environment. Sec-
tion 3 shows how public disclosure affects potential competition and the second-period
equilibrium. Sections 4 and 5 study optimal disclosure with and without firm commit-
ment. Section 6 discusses extensions. Section 7 presents the static benchmark with sym-
metrically uninformed firms. Sections 8 and 9 develop the applications. Section 10 con-
cludes. Omitted proofs are in Appendix B.

2 Environment

Consider an economy that lasts for two periods, t = 1, 2. There are two types of agents:
consumers and firms. Each period is divided into two subperiods. In the first subperiod,
consumers receive no income–this is simply a normalization. Consumers are uncertain
about their income in the second subperiod, y, which can take a high value, yH, or a low
value, yL. We assume that y1 ∼ π1 (y1) and π2 (y2|y1) is the conditional probability of y2

in the second period after a realization of y1 in the first period. Thus, period 1 income
is useful to forecast period 2 income. We denote consumers with a realization of yH in
period 1 as the high-income consumers or, simply, high types. We define Y2H and Y2L to be
the expected income in period 2 conditional on having a high or low income realization
in period 1, respectively,

Y2H ≡ yL + π2 (yH|yH) (yH − yL) > Y2L ≡ yL + π2 (yH|yL) (yH − yL) .

We assume that Y2H > Y2L, so a higher income realization in period 1 forecasts a higher
average income in period 2. We also define the (unconditional) expected income in period
1, Y1 = yL + π1 (yH) (yH − yL), and in period 2, Y2 =

∑
i=L,H π1 (yi) Y2i. We assume that

Y2L 6 Y1 6 Y2H, or, equivalently, that π2 (yH|yL) 6 π1 (yH) 6 π2 (yH|yH). Last, we assume
that π2 (yH|y1) ∈ (0, 1) for all y1 so that there is residual uncertainty in period 2.

In the Appendix, we show how this restriction arises in an economy where consumers
can be of one of two unobservable types, θ ∈ {θL, θH}, that affect the probability distribu-
tion of income p (y|θ), with p (yH|θH) > p (yH|θL), and agents learn about the consumer’s
type by observing income realizations. Such an economy can be exactly mapped into our
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economy with Y1 = Y2, so the expected income in period 1 and the unconditional expected
income in period 2 are the same. We choose to illustrate our results assuming income in
the second subperiod follows a Markov chain to minimize the required notation.

Consumers are risk-averse and have common preferences over expected per-period
consumption, C, given by u (C), with u strictly increasing and strictly concave. Con-
sumption within the period is aggregated linearly: consumers value consumption in the
first subperiod, cam, at factor 1 and in the second subperiod at factor β < 1. We assume
that consumers have limited liability so that their consumption must be non-negative in
each subperiod. As we show below, it is never optimal to offer strictly positive consump-
tion in the second subperiod after the realization of yL. We can then denote consump-
tion after yH simply as cpm and express, C1 = cam,1 + βπ1 (yH) cpm,1 in period 1 and
C2 = cam,2 + βπ2 (yH|y1) cpm,2 in period 2.

Firms are risk-neutral and value income in both subperiods at factor 1. To simplify
notation, without loss of generality, we assume no discounting between period 1 and
period 2 for either firms or consumers.

We briefly comment on the main features of our preferences. The differential dis-
counting within each period generates gains from trade: within each period, firms aim
at front-loading their transfers to consumers, subject to the uncertainty about income re-
alizations. If within-period discounting was the same for consumers and firms, perfect
separation would be costless, effectively eliminating the information advantage of the
incumbent. Risk-aversion generates a utility loss whenever expected consumption is un-
equally distributed across time and state, period 1 and period 2 after each realization of
y1. Absent risk-aversion, consumers only care about the present value of consumption
which is always equal to the present value of income due to competition ex-ante. Thus,
both differential discounting and risk-aversion are needed for information design to affect
consumer welfare.

Our environment captures the same forces as a standard Rothschild-Stiglitz economy
within each period: the usual trade-off between separating and pooling consumer types
emerges. Instead of assuming insurance motives within a period, we adopt a linear ag-
gregation, augmented with differential discounting between consumers and firms. Just
as in standard insurance problems, in our model the marginal utility of resources varies
across states (here, subperiods) for consumers, but not for firms. We can then interpret the
first subperiod as the high marginal utility state, and the second subperiod after a high-
income realization as the low marginal utility state. A key benefit of our formulation is
that it allows us to obtain closed-form expressions for the allocation and a sharper char-
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acterization of the separating and pooling regions.5 Last, concavity of utility across periods
generates insurance motives against variations in consumption induced by the income
realization in the first period. (A previous version of the paper, Dovis and Martellini
(2024), considers a more canonical two-period insurance economy that delivers all the
same results, except for Lemma 3 which we verify in numerical examples and for which
we provide a sufficient condition.)

Information and market structure Firms compete to attract consumers by offering con-
tracts that specify consumption levels conditional on all the available information at the
time. At the beginning of period 1, all agents share the same information. Firms simul-
taneously offer contracts (c1,am, c1,pm) to consumers, who choose one firm to sign with.
We will call the firm chosen by the consumer in period 1 the incumbent. The firm pays
consumption c1,am. At the end of period 1, income y1 is realized and it is observed by the
consumer and the incumbent. The payment c1,pm is made. The outsiders (i.e., the other
firms) do not observe y1 directly but observe a public signal m in some signal space M.
Public signals are distributed according to some distribution µ ∈ ∆ (M), where µ (m|y1)

denotes the share of consumers with income y1 that receive signal m. We will refer to
(M,µ) as the public disclosure policy.

At the beginning of period 2, the incumbent acts as a Stackelberg leader and offers a
contract (c2,am, c2,pm) conditional on the consumer’s history (y1,m). Outsiders observe
the distribution of contracts offered by the incumbent and can poach consumers by of-
fering a menu of contracts (c2,am, c2,pm) to all consumers with a given public signal m.
Critically, outsiders do not observe the realization of y1 and the contract offered by the
incumbent to a particular consumer. All firms observe the contracts offered and decide
whether to withdraw their contracts at a cost ε > 0. Finally, consumers choose the con-
tract that maximizes their utility among those that are left after the withdrawal stage.
A consumer with history (y1,m) can either accept the single contract offered by the in-
cumbent or select one of the contracts in the menu offered by the outsiders to consumers
with historym. If there are contracts that offer the same value, we consider the following
tie-breaking rule: if the incumbent is among those offering the contract with the highest
value, then the consumer stays with the incumbent; if not, the consumers are evenly split
among the outsiders with the same offer.6

5In doing so, we connect with the literature on redistribution in linear environments (e.g., Dworczak
et al. (2021)).

6The selection rule is without loss of generality, because the incumbent has an informational advantage
and can always attract all consumers by offering a little more consumption and still making positive profits.
Our selection rule effectively makes the incumbent’s choice set closed.
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We always assume that consumers can walk away from the incumbent and sign with
another firm.7 On the firm side, we consider two cases. First, we assume, as a benchmark,
that the incumbent can commit in period 1 to the terms of the period 2 contract. Second,
we assume that also the firm cannot commit ex-ante to the terms of the period 2 contract.
Under both assumptions on commitment, we characterize the equilibrium outcome for
a given public disclosure policy and then characterize the one that maximizes ex-ante
welfare.

Remark. In setting up the interaction among firms in period 2, we follow Netzer and
Scheuer (2014) and allow for a stage in which each firm observes other firms’ contracts
and can decide to withdraw its own at a small cost ε > 0. We highlight a similarity
and a key distinction with respect to their model. As in Netzer and Scheuer (2014), the
presence of a withdrawal stage guarantees that there exists a continuation equilibrium
in pure strategies in period 2 for any signal m. In particular, the ability to withdraw the
offered (menu of) contracts allows for the existence of equilibrium outcomes that feature
cross-subsidization. The withdrawal stage rules out deviations in which competitors of-
fer a “cream-skimming” contract to the high types. These deviations are at the root of the
non-existence of pure strategy equilibria in Rothschild and Stiglitz (1976).

In Netzer and Scheuer (2014), the presence of a strictly positive withdrawal cost, ε > 0,
guarantees uniqueness of continuation equilibrium outcomes by ruling out those that
generate positive profits for some firms. Our model differs from theirs due to the pres-
ence of an informed incumbent. For us, if ε > 0, uniqueness of equilibrium outcomes–
and, in fact, even equilibrium existence–additionally requires that the incumbent acts as a
Stackelberg leader. This requirement is naturally satisfied when the incumbent can com-
mit, given that the terms of the contract are predetermined at the beginning of period
2. We maintain the Stackelberg assumption also under lack of firm commitment.8 We
formalize these arguments in Appendix B.2 and B.5 for the cases with and without firm
commitment.

7If both the incumbent and the consumer can commit to the terms of the contract in period 2 and to
staying with the firm, respectively, then the public disclosure policy is irrelevant and Ct (yt) = ct,am (yt) =
Y1+Y2

2 and ct,pm (yt) = 0.
8An alternative approach would be to set ε = 0 without restrictions on whether the incumbent is a

Stackelberg leader or all firms act simultaneously in period 2. The equilibrium outcome we characterize
below would correspond to one of the many possible when ε = 0, specifically the one that minimizes
period 2 profits for the incumbent.
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3 Miyazaki-Wilson value

We start by characterizing the equilibrium value in period 2 that would arise absent an
informed incumbent, following Netzer and Scheuer (2014). The value associated to this
equilibrium outcome will serve as a critical outside option that will shape the contract
offered by the informed incumbent.

Consider agents with a signal m, and denote by s the fraction of consumers that have
y1 = yH:

s =
µ (m|yH)π1 (yH)∑
y1
µ (m|y1)π1 (y1)

. (1)

To characterize the continuation equilibrium, it is useful to define the maximal expected
consumption that can be offered by the outsider to a consumer with history (yH,m). The
outsider chooses a consumption profile for the high-income consumers, (cam, cpm) and
expected consumption intended for consumers with history (yL,m), the low-income con-
sumers, to maximize:

CoH (s) = max
cam,cpm,CoL

cam + βπ2 (yH|yH) cpm (2)

subject to the outsider’s nonnegative profit condition,

s [Y2H − (cam + π2 (yH|yH) cpm)] + (1 − s) [Y2L − C
o
L] > 0,

the incentive compatibility constraint for low-income consumers,

CoL > cam + βπ2 (yH|yL) cpm,

and the participation constraint for low-income consumers,

CoL > Y2L. (3)

We denote by VoH = u (CoH) and VoL = u (CoL) the associated consumers’ values.9 Through-
out the paper, we say that consumption is distorted within the period whenever there is
strictly positive consumption in the pm. In our description of (2) we impose two proper-
ties of the solution. First, the consumption of low types is undistorted. Second, consump-
tion in the second subperiod after a realization of yL is always set to 0, hence omitted

9To ease notation, in what follows we omit the dependence of Co and Vo on s when the latter is kept
fixed.
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Figure 1: Expected consumption in Miyazaki-Wilson program
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The program (2) is what Netzer and Scheuer (2014) term the Miyazaki--Wilson pro-
gram, after Miyazaki (1977) and Wilson (1977). In Netzer and Scheuer (2014), given the
absence of an incumbent with information advantage, the solution to this program char-
acterizes the unique equilibrium outcome of the game in period 2.

We now characterize the solution to the problem. Let

κ ≡ π2 (yH|yH) − π2 (yH|yL)

π2 (yH|yH) − π2 (yH|yL)β
.

Lemma 1. Let s∗ = βκ < 1. If s < s∗, then the optimal allocation in (2) is the least-cost-
separating contract:

cam = π2 (yH|yH) (yH − yL) (1 − κ) + yL, cpm = κ (yH − yL) . (4)

10The first simplification follows from the fact that the incentive compatibility constraint for the high
type is never binding. To see why the second simplification is without loss, suppose consumption in the
pm after yL is strictly positive. Then, reducing it by an arbitrary small amount δ > 0 and increasing cam
by βδπ2 (yL|yL) constitutes a profitable deviation, since it leaves the incentive compatibility constraints
unaffected, it relaxes the nonnegative profit condition, and it increases the value of the objective function
as βδπ2 (yL|yL) − βδπ2 (yL|yH) > βδπ2 (yL|yL) − βδπ2 (yL|yL) = 0.
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and CoL = Y2L. If s > s∗, the optimal allocation in (2) features pooling:

cam = CoL = sY2H + (1 − s) Y2L, cpm = 0. (5)

If the share of high-income consumers is low, the participation constraint for the low-
income consumers (3) is binding and the optimal solution is the least-cost-separating allo-
cation with no cross-subsidization across types and expected consumption CLCSH (value
VLCSH = u

(
CLCSH

)
) for the high-income type.11 Since the participation constraint for

low-income consumers binds, CoL = Y2L, the allocation for the high-income consumers
can be solved by combining incentive compatibility and zero-profits, obtaining (4). The
allocation of high-income consumers is distorted. That is, they receive strictly positive
consumption in the pm despite that being discounted at a factor β < 1. This distortion
is necessary to prevent low-income consumers–who have a lower probability of having
high-income in the pm–from pretending to be high-income types. This is equivalent to
imperfect insurance offered to the low risk-type in a standard insurance economy.

If instead the share s is sufficiently high, the solution features cross-subsidization,
CoL > Y2L, as illustrated in Figure 1. This is because it is cheaper to provide a subsidy to
the (few) low-income consumers than to distort the allocation for the high-income ones.
In this case, the allocation satisfies perfect pooling across types. The allocation for high-
income consumers is not distorted, but their expected consumption is lower than under
full information unless s = 1.

We further characterize the minimal value of s that sustains pooling, s∗ = βκ. In-
tuitively, s∗ is increasing in β since more patient agents face a lower cost from delayed
consumption, facilitating separation. Similarly, s∗ is increasing in π2 (yH|yH)−π2 (yH|yL):
a larger spread between types relaxes the incentive compatibility constraint and lowers
the adverse selection distortions of a separating contract.12

4 One-sided commitment

As a benchmark, we first consider the long-term equilibrium contract and the optimal
public disclosure policy in the presence of an incumbent firm that can commit to the
continuation contract, a setting closely related to existing results in the dynamic-contracts
literature. We show that the optimal disclosure aims at minimizing the outside option for

11Formally, the least-cost-separating allocation solves a restricted version of (2), where the participation
constraint (3) must hold with equality.

12Define ∆π ≡ π2 (yH|yH) − π2 (yH|yL). We can then rewrite s∗ = β
1+(1−β)π2(yH|yL)/∆π

, from which both
comparative statics are immediate.
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the consumer that draws yH in period 1 to maximize the degree of cross-subsidization
between types. The disclosure policy that best relaxes the ex-post participation constraint
for the high type reveals no information.

The potential competition of outsiders requires that the optimal contract satisfies the
following ex-post participation constraints:

Lemma 2. The optimal contract {c1,am, c1,pm, c2,am (y1,m) , c2,pm (y1,m)} satisfies

c2,am (yH,m) + βπ2 (yH|yH) c2,pm (yH,m) > CoH (s (m)) , (6)

c2,am (yL,m) + βπ2 (yH|yL) c2,pm (yL,m) > Y2L. (7)

Moreover, the incumbent withdraws its offer if outsiders offer a cream-skimming contract intended
for the high type.

It is clear that the equilibrium contract features undistorted consumption in period 1,
c1,am = C1 and c1,pm = 0, and in period 2 contingent on (y1,m), i.e., c2,pm (y1,m) = 0 for
all (y1,m). Given a public disclosure policy (M,µ), the optimal contract offered in period
1 solves

max
C1,C2

u (C1) +
∑
y1

∑
m

µ (m|y1)π1 (y1)u (C2 (y1,m)) (8)

subject to the firm’s nonnegative-profit condition,

Y1 − C1 +
∑
i=L,H

∑
m

µ (m|yi)π1 (yi) (Y2i − C2 (yi,m)) > 0,

and the ex-post participation constraints for high- and low-income consumers (6) and (7),
respectively.

The participation constraint for the low-income consumers (7) is slack because the
incumbent wants to subsidize consumption of the low types in period 2.

Optimal disclosure policy We now turn to the design of the optimal public disclosure
policy. Before proceeding, we state the following Lemma that will be useful to character-
ize the optimum:

Lemma 3. CoH (s) is convex.

That is, the incumbent’s cost of providing utility VoH (s) in period 2, CoH (s), is convex
in the share of high-income consumers. This follows immediately from Lemma 1 and it
is illustrated in Figure 1. This lemma guarantees that the maximal profits the incumbent
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firm makes on high-income consumers do not increase if those consumers are associated
with more than one signal. Thus, information disclosure simply reduces to choosing the
fraction of low-income consumers that receive the same signal as high-income consumers.

Proposition 1. When the firm has commitment, the optimal disclosure policy reveals no informa-
tion.

The optimal public disclosure policy aims at minimizing the outside option for high-
income consumers in period 2 to maximize the degree of cross-subsidization between
types. Revealing no information, that is, assigning the same signal to all consumers, is
optimal because it maximizes the distortions that the outsiders must impose on the high-
income consumers to separate them from the low-income ones. These high distortions
lower the value for the high-income consumers that can be offered by the outsiders and
allow for greater cross-subsidization.

We can further characterize the optimal allocation under one-sided commitment. The
optimal allocation has

C1 = C2 (yL) 6 C2 (yH) = max {CoH,C1} , (9)

where the inequality is strict if the ex-post participation constraint (6) is binding. As in
Harris and Holmstrom (1982) and Thomas and Worrall (1988), the equilibrium allocation
has perfect consumption smoothing between periods 1 and 2 after a low income realiza-
tion. If (6) is binding, consumption must be increased after a high income realization to
retain the high-income consumers, consistent with the evidence in Hendel and Lizzeri
(2003) and Balke and Lamadon (2022) in the life insurance and labor market contexts,
respectively.

5 Two-sided lack of commitment

We now turn to our main case: neither side can commit to contract terms beyond the
current period. We first show that no disclosure policy can sustain cross-subsidization in
period 2: low-types consume C2 (yL,m) = Y2L regardless of (M,µ). Disclosure instead
governs intertemporal smoothing for the high-income consumers: the incumbent’s infor-
mational advantage determines the profits it extracts from them in period 2, and period-1
competition rebates those profits up front. The more information is disclosed, the lower
the incumbent’s ex-post profits and the more consumption tilts toward period 2.

The optimal disclosure policy can be described by a two-signal system,M = {g,b}. All
high-income consumers receive the good signal g. Low-income consumers receive a good
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signal with probability 1 − µ and a bad signal with probability µ. Thus, µ measures the
degree of informativeness of the disclosure policy. If µ = 1, there is perfect information,
while if µ = 0, the outsiders have no information in addition to their prior. We show that,
perhaps surprisingly, the amount of information disclosed is increasing in the share of
high-income consumers, π1 (yH).

Outcome in period 2

We characterize the outcome by backward induction starting from the terminal period 2.
Agents have history y1 and a signalm ∼ µ (y1). We model the incumbent as a Stackelberg
leader that offers its contract to existing consumers, mimicking the timing in the case with
one-sided commitment.

The next lemma characterizes the continuation equilibrium outcome for a given public
disclosure policy:13

Lemma 4. For any signal m, consumption is undistorted in period 2, that is, c2,pm = 0. There
is no cross-subsidization from the high-income consumers to the low-income consumers and the
latter always consume C2 (yL,m) = Y2L. The consumption of the high-income consumers is

C2 (yH,m) = CoH (s (m)) .

The incumbent must offerCoH (s (m)) to retain consumers with history (yH,m). Unless
the signal is perfectly informative, the incumbent profits from doing so sinceCoH (s (m)) <

Y2H. The reason is that the incumbent knows the period-1 realization, so its offer need not
satisfy the incentive-compatibility constraint that forces outsiders to distort allocations or
cross-subsidize. The incumbent therefore delivers the same value at strictly lower cost.

Low-income consumers always consume Y2L, so firms make no profits on them. Even
when a consumer with y1 = yL receives the same good signal as her high-income peers,
adverse selection implies that she still consumes Y2L; her value is independent of the dis-
closure policy. Finally, except under perfect information revelation there is essentially
no mobility in period 2: the incumbent strictly profits from retaining high-income con-
sumers, and low-income consumers are indifferent between staying and switching. This
explains why low-income consumers receive no transfers in equilibrium, regardless of
their signal. Outsiders understand that any consumer willing to switch must be a low-
income type, because the informed incumbent has a strict incentive to retain high-income

13We assume that the incumbent cannot discriminate among consumers with the same history. In Ap-
pendix D, we show how this assumption changes the specifics of the equilibrium allocation without af-
fecting the main message. In particular, the optimal signal structure maintains the same features as in the
restricted case.
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consumers. This contrasts with the static economy with uniformly uninformed firms
considered in Section 3, where firms are willing to offer pooling contracts that subsidize
low-income consumers in order to reduce the cost of attracting high-income consumers.

Outcome in period 1

In period 1, firms compete for consumers: the equilibrium contract maximizes expected
utility subject to a dynamic zero-profit condition. Anticipated period-2 profits on high-
income consumers are competed away and rebated in period 1. The optimal contract has
no static distortions—consumption is fully front-loaded, C1 = c1,am and c1,pm = 0—and
solves

V1 = max
C1

u (C1) + π1 (yH)
∑
m

µ (m|yH)V
o
H (s (m)) + π1 (yL)u (Y2L) (10)

subject to
Y1 − C1 + π1 (yH)

∑
m

µ (m|yH) (Y2H − CoH (s (m))) > 0.

It immediately follows that period 1 consumption is fully determined by the zero-
profit condition holding with equality. We summarize the characterization of the equilib-
rium outcome given a public disclosure policy (M,µ) in the next lemma:

Lemma 5. Given a public disclosure policy (M,µ), the equilibrium outcome has

C1 = Y1 + π1 (yH)
∑
m

µ (m|yH) [Y2H − CoH (s (m))] (11)

C2 (yL,m) = Y2L (12)

C2 (yH,m) = CoH (s (m)) . (13)

5.1 Optimal public disclosure policy

We now characterize the optimal public disclosure policy. Given Lemma 5, the choice
of disclosure policy does not affect the consumption of the low-income consumer that
always consumes Y2L in period 2, but it can affect the consumption of high-income con-
sumers in period 2 and consequently consumption in period 1. In fact, by affecting the
share of high-income consumers with a given signal, the information designer can affect
the outside options of these consumers in period 2 and therefore the retention value the
incumbent offers them. Such values can range from the value of the least-cost-separating
contract to u (Y2H), because that is the range of VoH, as illustrated in Figure 1.
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The optimal disclosure policy depends on whether the following condition is satisfied:

CoH (π1 (yH)) > Y1 + π1 (yH) (Y2H − CoH (π1 (yH))) . (14)

That is, if under no information disclosure, expected consumption in period 2 after y1 =

yH, CoH (π1 (yH)), is higher than expected consumption in period 1.
For low values of π1 (yH), condition (14) holds, the lower bound on the value of high-

income consumers is high, and the incumbent’s profits in period 2 are too low to attain
expected consumption equalization. Thus, the best that can be done is to maximize such
profits, and the optimal way to do so is by providing no information.

For higher values of π1 (yH), condition (14) is not satisfied and the disclosure policy
is designed to perfectly smooth consumption between period 1 and period 2 after a high
income realization in period 1,

C1 = C2 (yH) . (15)

This can be achieved by considering two signals only, M = {g,b} (good or bad), with a
bad-news structure: All high-income consumers, together with a fraction of low-income
consumers, receive a good signal. Only low-income consumers receive a bad signal. It
is optimal to have some low-income consumers with a good signal—even if, as we have
shown, this does not affect their consumption—to manipulate the value for the high-
income consumers and equalize their consumption between period 1 and period 2. This
is attained for an intermediate value of signal informativeness between full information
revelation and no information disclosure.

The following proposition characterizes the optimal information disclosure:

Proposition 2. There exists a cutoff π∗ that solves (14) with equality such that:

1. If π1 (yH) < π
∗, then C1 < C2 (yH) and it is optimal to provide no information;

2. If π1 (yH) > π∗, then consumption is equalized between periods 1 and 2 after a high income
realization, and the optimal disclosure policy has a bad-news structure, i.e., M = {g,b}
(good or bad), and µ (g|yH) = 1 and µ (b|yL) ∈ (0, 1), so a bad signal fully reveals period 1
income.

First, due to the convexity of CoH (s), it is optimal to assign the same signal to all
high-income consumers. This is because introducing dispersion for the high-income con-
sumers simply increases the cost of providing utility to such consumers. Thus, without
loss of generality, we can consider two signals,M = {g,b}, and have µ (g|yH) = 1. We are
only left to choose the fraction of consumers with low income in period 1 that receive the
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Figure 2: Optimal share of high-income consumers conditional on receiving a good signal
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good signal. This is not going to affect their consumption, but it affects the composition
of the pool of agents with a good signal and therefore what the incumbent must offer to
retain the high-income consumers. The information design problem can then induce any
continuation values for the high-income consumer in the range [VoH (π1 (yH)) ,VoH (1)].14

We can then write the problem as

max
C2H

u (C1 (C2H)) + π1 (yH)u (C2H) + π1 (yL)u (Y2L) (16)

subject to
C1 (C2H) = Y1 + π1 (yH) [Y2H − C2H]

C2H ∈ [CoH (π1 (yH)) , Y2H]

and then recover s (g) and µ (b|yL) from

C2H = CoH (s (g)) and s (g) =
π1 (yH)

π1 (yH) + π1 (yL) (1 − µ (b|yL))
. (17)

The optimal disclosure policy can then be represented by the share of high-income

14The size of the interval [VoH (π1 (yH)) ,VoH (1)] is hump-shaped in the degree of income persistence. If
income is very persistent, e.g. π2 (yH|yH) → 1, then it is easy to separate the high-income consumers,
and VoH (π1 (yH)) is close to VoH (1). The same is true if income is (close to) i.i.d. over time and y1 is not
informative about y2. Thus, the optimal public disclosure policy is more effective for intermediate values
of persistence.
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consumers who received a good signal, s (g). In the appendix, we show that for low
levels of π1 (yH), condition (14) holds, so that the constraintC2H > CoH (π1 (yH)) is binding
at the optimum. It is therefore optimal to provide no information, s (g) = π1 (yH), as
illustrated in Figure 2. This is because even by maximizing period 2 profits on high-
income consumers, by minimizing their values in equilibrium, we still have C1 < C2H.

For higher values of π1 (yH), the value of expected profits under no information dis-
closure is higher (as is Y1), so condition (14) is not satisfied and the C2H that solves (16) is
interior.15 It follows that

C1 = C2H =
Y1 + π1 (yH) Y2H

1 + π1 (yH)

and s > π1 (yH), as shown in Figure 2. Moreover, since in this region C2H is increasing in
π1 (yH) and VoH (s) is increasing in s, then smust be increasing in π1 (yH).

Consider now the expected consumption profile at the optimal public disclosure pol-
icy. Expected consumption is front-loaded and, for high values of π1 (yH), there is perfect
insurance between period 1 and period 2 after y1 = yH:

C1 = C2 (yH) > C2 (yL) . (18)

This is the opposite consumption configuration relative to the standard case with firm
commitment (e.g., Harris and Holmstrom (1982) and Thomas and Worrall (1988)). In
such a case, consumption is back-loaded and there is perfect insurance between period
1 and period 2 after a bad income realization. The different predictions for the optimal
consumption profiles are illustrated in Figure 3. The critical difference is that when the
incumbent can commit, it redistributes the profits it can extract from the high-income con-
sumers in period 2 to consumption in period 1 and to low-income consumers in period 2.
Consumption smoothing may not be perfect, because the ex-post participation constraint
for the high-income consumer may be binding, but consumption is constant otherwise.
Without commitment on the firm’s side, the incumbent does not provide any transfers
to the low-income consumers. (Nor do the outsiders: because of adverse selection, they
anticipate that only low-income consumers will switch in equilibrium.)

Most surprisingly, the larger the share of high-income consumers in the economy,
π1 (yH), the more likely it is that consumption is front-loaded across periods and that
it is optimal to reveal (some) information. This is because, absent information revelation,
adverse selection implies that consumption in period 1 increases more than consumption

15For values of π1 (yH) higher than π2 (yH|yH) violating our requirement that Y1 6 Y2H, condition (14)
fails but it is not possible to find a disclosure policy such that consumption in period 1 and 2 are equated.
Thus, in this case it is optimal to provide full information disclosure and consumption is C1 = Y1 > Y2H =
C2 (yH). Note that the requirement that Y1 6 Y2H is never violated in the type interpretation of our economy.
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Figure 3: Consumption profile under optimal disclosure policy for high values of π1 (yH)
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in period 2 for high-income consumers as π1 (yH) grows larger. This result crucially de-
pends on the dynamic nature of the contract, and it delivers the opposite relationship
between pool composition and information disclosure compared with a traditional static
adverse selection economy, as we show in Section 7 below.

The time series of contractual terms can thus help disentangle whether firms can com-
mit. As we showed in Proposition 1 and Proposition 2, the ability of firms to commit
to a contract (because of reputation considerations, for example) is a critical factor for
the optimal amount of information to disclose. Front-loading of consumption suggests
firms’ inability to commit and more information must be provided. Back-loading of con-
sumption suggests that firms can commit and less (no) information should be disclosed
to competitors.

6 Discussion

We now discuss some of the assumptions of our model and some extensions.

Regulation and commitment We model the choice of the optimal public disclosure as
one made by a regulator. The presence of a regulator is not needed for the implementation
of the optimal public disclosure policy. A firm in period 1 endowed with a commitment
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technology for reporting information in period 2 will choose the same disclosure policy
as the planner to maximize the consumers’ welfare subject to the zero-profit condition.

A commitment technology to truthfully reporting according to (M,µ) is necessary.
Consider a case in which condition (14) does not hold and it is optimal to provide in-
formation. The commitment technology is needed because in period 2 the incumbent
would have incentives to provide no information to maximize its profits. Our required
notion of commitment is stronger than the one in Lin and Liu (2024), who impose that
the distribution of signals ex-post must be conforming with µ∗. This is because, at our
equilibrium, the incumbent will have incentives ex-post to assign the good signal to all
low-income consumers—at least as long as it is feasible and not detectable—and a bad
signal to the high-income consumers. Thus, providing some information is not credible
without a commitment technology.

Ownership of information We implicitly assume that firms own the information they
observe and are the only ones to have access to a commitment reporting technology that
allows them to truthfully communicate, according to (M,µ). Clearly, if consumers had
access to such a technology in the first period, they would choose the same disclosure
policy as the one in the paper. However, if consumers had access to a technology to
credibly report information about y1 at the end of period 1—but they could not commit
to a reporting strategy—then full information disclosure would be the only equilibrium
outcome, following the logic in Grossman (1981) and Milgrom (1981). In fact, all high-
income consumers would have an incentive to fully disclose yH.

Allowing firms to trade data does not substitute for a disclosure policy. Suppose the
incumbent can sell its data ex post to a single outside firm, committing not to use it af-
terward so that =ownership of the data maintains positive value. The buyer then earns
the same profits on high-income consumers as the incumbent earns under no disclosure.
Competition among buyers drives the price of the data up to these profits, and period-
1 competition rebates the price to consumers, so the allocation coincides with the one
under no information disclosure. When the pool of consumers is sufficiently good, this
allocation is dominated by the equilibrium under mandated (partial) disclosure.

Connection with information design literature Our environment departs from the tra-
ditional information design literature (Kamenica and Gentzkow (2011), GK) along at least
three dimensions. First, it is dynamic, in that information in the second period determines
the incumbent’s profits that are rebated to the consumer in the first period. Second, given
an information structure, payoffs are determined by the equilibrium in a game between
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multiple agents. Third, due to both risk aversion and the dynamic nature of the problem,
the objective function of the designer/sender typically depends on the whole posterior
distribution and not just the posterior mean. Hence, the particular characteristics of our
environment do not allow us to cast the information design problem as a variation of the
well-known GK framework and its associated graphical representation.

Market structure The design of the optimal disclosure policy hinges on the fact that
the share of high types with a given signal, s, affects their outside option in equilibrium,
VoH (s). This is true in the strategic equilibrium notion that we adopt following Netzer and
Scheuer (2014), Hellwig (1987), Wilson (1977), and Miyazaki (1977). Our results remain
valid in a variant where outsiders are restricted to a single pooling contract, as in the labor
market application of Kahn (2013). By contrast, the conclusions would change under the
equilibrium notions of Azevedo and Gottlieb (2017), Bisin and Gottardi (2006), or the
competitive search economy of Guerrieri et al. (2010), in which the second-period outside
option absent the informed incumbent is always the least-cost-separating allocation and
does not depend on s. There the optimal disclosure problem collapses to a binary choice
between full information and no information.

Extensions We consider four extensions, all formally presented in the Appendix. In the
first, the period-1 outcome is public but the incumbent and the consumer share a private
signal about future income (Appendix C). Because the incumbent still earns profits on
consumers with a favorable private signal, optimal disclosure is again driven by intertem-
poral smoothing. What drives our results is the incumbent’s informational advantage, not
the fact that outsiders do not observe any outcome in period 1. In the second, we allow
the incumbent to offer different contracts to consumers with the same history (Appendix
D). The incumbent then offers most high types strictly less than the outside option they
would face under equal treatment, exploiting the fact that any outsider who undercuts
it would attract a worse pool of switchers. This extracts more surplus and front-loads
consumption further. The optimal disclosure policy still takes the same bad-news form,
and it is weakly more informative. In the third, the consumer exerts unobservable ef-
fort in the first period in order to draw from a better income distribution in period 2
(Appendix E). Also here the incumbent discloses weakly more information than in the
benchmark, because a wider spread in continuation values induces the consumer to exert
effort. In the fourth, the consumer can (privately) save between periods at a gross rate
equal to the intertemporal discount rate (Appendix F). Savings allow consumers to raise
consumption after a low income realization, so revealing no information, hence maxi-

22



mally front-loading the transfer from the incumbent, becomes optimal for every value of
π1 (yH).

7 Comparison with static contracts

We briefly characterize the optimal disclosure policy in a static benchmark: a one-period
economy in which firms are symmetrically uninformed about the consumer’s type. This
benchmark is the natural reference for the equilibrium period 2 allocation in both appli-
cations that follow. In Section 8, in the context of consumers switching to more attractive
entrants, it emerges as the limiting case in which the entrants’ advantage is strong enough
that all consumers leave the incumbent. In Section 9, it describes the community-rating
regime in health insurance, where the no-discrimination requirement strips the incum-
bent of its informational advantage. In both cases, the absence of asymmetric information
across firms restores the possibility of transfers to low-income consumers.

For a given public disclosure policy, consumption in the first period is Y1, as there are
no future expected profits. In the second period, the spot contract offered by the outsiders
to consumers with a signal with share s is the Miyazaki-Wilson contract that solves (2).
The expected value without long-term relationships is then equal to

u (Y1) +
∑
s

p (s)W (s) ,

where p (s) is the distribution of high types’ shares induced by the disclosure policy and

W (s) ≡ sVoH (s) + (1 − s)VoL (s)

is the expected value associated with the Miyazaki–Wilson contract. Recall that with an
informed incumbent, high-income consumers obtain VoH (s) in period 2 while low-income
consumers obtain only u (Y2L) rather than VoL (s).

The value W is illustrated in Figure 4 together with VoH and VoL . As shown in Lemma
1, for s < s∗ the value for the low-income consumers is u (Y2L) and for the high-income
consumers it is VLCSH . Both are independent of s, so W is linear in s over the interval
[0, s∗). For shares above s∗, the solution to (2) calls for subsidizing the low types to relax
the incentive compatibility constraint. When that happens, both types receive the same
(undistorted) consumption allocation, which is equal to sY2H + (1 − s) Y2L.
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Figure 4: Expected continuation value with spot contracts,W (s)
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The optimal disclosure policy solves

max
p(s)∈∆([0,1])

∑
s

p (s)W (s) (19)

subject to
∑
s p (s) s = π1 (yH).

Lemma 6. The optimal disclosure policy is such that:

1. If π1 (yH) < s
∗, then it is optimal to provide partial information disclosure with a bad-news

structure: M = {g,b} with s (g) = s∗ and s (b) = 0.

2. If π1 (yH) > s∗, then it is optimal to provide no information.

The optimal information design problem trades off the cross-subsidization it delivers
to the low-income consumers and the distortions associated with the incentive constraint
for the high-income consumers. If π1 (yH) < s

∗, it is optimal to provide partial informa-
tion disclosure. The share of the high type among the consumers with a good signal is s∗.
Mechanically, the partial information disclosure takes advantage of the non-concavity of
W over [0, s∗], caused by the upward jump at s∗, and has two signals with shares 0 and
s∗.

Intuitively, if π1 (yH) is low, the composition of the consumer pool absent any informa-
tion disclosure is bad enough that it is optimal for the outsiders to offer a heavily distorted
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allocation to the high-income consumers and no subsidies to the low-income consumers.
Thus, disclosing some information is beneficial to both the high-income consumers that
can attain a less distorted allocation and, in expectations, also to the low-income con-
sumers. In fact, with some disclosure, at least a fraction of the low-income consumers
receives a subsidy. This result is similar to that in Goldstein and Leitner (2018).

When π1 (yH) > s∗, it is optimal to provide no information because the equilibrium
contract features pooling. Under information disclosure, the lower distortions for the
high-income consumers are dominated by the reduction in insurance for the low-income
consumers.

Lemma 6 implies that, regardless of π1 (yH), at least a fraction of the low-income con-
sumers receive consumption higher than Y2L. Thus, the absence of an informed incum-
bent has the advantage of delivering higher consumption for the low-income consumers
in the second period. There are also costs: no intertemporal smoothing is possible, and
there might be distortions in the allocation offered to the high-income consumers in the
second period in order to screen out the low-income ones. The next two sections will
highlight the trade-off between such costs and benefits in the contexts of lending and
health insurance contracts.

8 Application 1: Open Banking

The model offers insights into any market in which an incumbent firm acquires an infor-
mational advantage over its competitors. Our first application is the bank lending market,
whether corporate loans or personal credit.

This application is particularly relevant for two reasons. First, recent work provides
direct evidence that incumbent banks are better informed about a borrower’s creditwor-
thiness than the rest of the market. For example, Beyhaghi et al. (2024) use regulatory data
on banks’ internal assessments of corporate loan default probabilities and losses given
default, and find that those assessments predict future stock and bond returns as well
as earnings surprises relative to analyst forecasts and to predictions based on publicly
available data. Their results are stronger for small firms but hold for public companies as
well.

Second, our analysis speaks directly to the recent policy debate about open banking.
Under the EU’s open banking directive—and similar proposals under discussion in the
United States—incumbent financial firms must, at the customer’s request, share client in-
formation with competing financial firms. The consequences of open banking on bank
competition and entry have been studied in recent empirical (Babina et al. (2024)) and
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theoretical (He et al. (2023)) work. Both papers restrict attention to static contracts, hence
neglect intertemporal smoothing and its interaction with cross-subsidization. Our op-
timal disclosure policy can then inform the debate about how much information banks
should be forced to disclose.

To map our model to the lending environment, assume that consumers are borrowers
and firms are lenders. The contract between a borrower and lender is (b,R), where b is
the loan size and R is the gross interest rate charged. Borrowers repay the loan if they
have a high-income realization, yH, otherwise the bank receives a recovery value yL. Let

b = cam and R =
yH − cpm

b
.

The zero-profit condition then implies that the expected gross return on the loan equals
one—statically for the contracts offered by outsiders in period 2, and in present value for
the incumbent.

Under two-sided lack of commitment, the model predicts that the interest rate offered
in the contract starts low and eventually increases: the bank subsidizes the initial interest
rate to compensate for the profits it makes in the second period on the high-income bor-
rowers. This is consistent with Ioannidou and Ongena (2010), who show that new loans
carry lower interest rates and that banks subsequently raise the cost of lending to firms
with whom they already have a relationship.

We finally turn to the implications for open banking. Our analysis contains two main
messages. First, unrestricted open banking, in the sense of full information sharing, is
never optimal. Importantly, this conclusion holds even if open banking requires borrow-
ers to opt in, as in the majority of proposals being discussed. Thus, assigning property
rights over information to consumers is not optimal. Second, when banks lack commit-
ment, a partial form of open banking can be welfare-improving, in particular in markets
in which the typical firm repays and only a few default (high π1), as shown in Proposition
2. Absent any information disclosure, high values of π1 trigger excessive front-loading of
loan quantities, and interest rates that rise too much within the relationship.

Extension: Switching Lenders

The bank-lending application above gave borrowers no allocative motive to switch lenders:
outsiders attracted consumers only via the terms of the contract offered. In practice, how-
ever, fintech entrants—algorithmic underwriters, digital-only banks, embedded-finance
platforms—offer borrowers additional advantages such as faster origination, lower trans-
action costs, or broader access. We capture this by extending the baseline so that outsiders
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deliver an additional utility benefit ∆ > 0 to consumers who switch. Creditworthy bor-
rowers may then switch in equilibrium, which ameliorates the adverse-selection problem
at the outsider and supports cross-subsidization in the second period.

Concretely, a consumer who switches to a new firm enjoys utility u (C)+∆, where C is
the expected per-period consumption prescribed by the outsider’s contract. This additive
form preserves the Miyazaki-Wilson contract described in (2), so Voi (s;∆) = Voi (s) + ∆

for i = H,L.
Consider the period-2 equilibrium for a given disclosure policy. When ∆ > 0, all

low-income consumers leave the incumbent—new firms offer them at least u (Y2L) + ∆,
the incumbent at most u (Y2L)—breaking the indeterminacy of the baseline with ∆ = 0.
High-income consumers also switch when their signal’s pool share is high enough: the
incumbent retains them only if VoH (s) + ∆ 6 u (Y2H), that is, only for s below the cutoff
ŝ (∆) implicitly defined by VoH (ŝ (∆)) + ∆ = u (Y2H). Throughout we restrict attention
to ∆ ∈

[
0, ∆̄

]
, where ∆̄ is the benefit level at which high types strictly prefer to switch

even at the least-cost separating contract, VLCSH + ∆̄ = u (Y2H). For larger ∆ the allocation
coincides with that at ∆̄.

Switching at signals s > ŝ (∆) has two consequences. The incumbent makes no period-
2 profit on these consumers, so period-1 consumption is correspondingly lower. Con-
versely, the resulting improvement in the outsiders’ pool relaxes adverse selection and
lets low-income consumers earn a payoff above u (Y2L) + ∆ whenever s > s∗ (so the
Miyazaki-Wilson contract calls for cross-subsidization). It is easy to see that s∗ 6 ŝ (∆)

whenever ∆ ∈
[
0, ∆̄

]
, so high-type switching always coincides with cross-subsidization

of the low types.16

The optimal disclosure policy trades off the intertemporal smoothing of the baseline
(∆ = 0) against the period-2 cross-subsidization and allocative gains that switching makes
available. Let W (s;∆) denote the expected period-2 continuation value at posterior s,
where low-income types’ value drops from VoL (s) to the autarky payoff u (Y2L) once s
falls below ŝ (∆). The optimum admits a simple three-signal characterization:

Lemma 7. The optimal disclosure policy can be implemented with M = {b, i,g} (bad, interme-
diate, good), where b is a bad signal and s (b) = 0, s (i) ≡ sin ∈ (0, ŝ (∆)), so high-income
consumers with signal i stay with the incumbent, and s (g) ≡ sout ∈ [ŝ (∆) , 1], so high-income
consumers with signal g switch to an outsider.

Only one switching signal is needed—the incumbent makes no profit on switchers and
W is concave above ŝ (∆)—and the logic of Proposition 2 delivers the analogous result for

16To see this, combining the definition of ŝ (∆) and ∆̄, we have VoH (ŝ (∆)) + ∆ = u (Y2H) = VLCSH + ∆̄.
Thus, it must be that VoH (ŝ (∆)) − VLCSH = ∆̄− ∆ > 0. Since VoH (s) is increasing, it follows that ŝ (∆) > s∗.
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the stayer signal. The planner then chooses the signal probabilities (p0,pin,pout) and pool
compositions (sin, sout) to maximize period-1 utility plus expected continuation value
subject to Bayes plausibility; the explicit program is in Appendix B.

Proposition 3. Full information is never optimal. Moreover, there exist cutoffs 0 < ∆L < ∆H <
∆̄ such that for all ∆ 6 ∆L, we have pout = 0; for all ∆ > ∆H, we have pin = 0.

Proposition 3 identifies two regimes. For small ∆, the incumbent retains all high-
income consumers (pout = 0); the disclosure problem reduces to the baseline case where
the optimal disclosure is driven by intertemporal smoothing considerations, and the op-
timal signal becomes less informative as ∆ grows. This is because the gains for letting
the high-income consumers get the utility benefit ∆ and allowing a negligible measure of
low-income consumers to obtain some cross-subsidization are limited when ∆ is small.
To maximize the gains from consumption smoothing, it is optimal to keep the continua-
tion value for the high type constant as ∆ changes, VoH (sin (∆)) + ∆ = VoH (sin (0)). Thus,
sin (∆) must be decreasing in this range, and the signal for the high type must be less in-
formative, to reduce the value of the outside option and offset the increase in value given
by the higher ∆.

For large ∆, the higher utility offered by the outsiders and the subsidy offered in equi-
librium to the low type in period 2 outweigh the possible gains from intertemporal con-
sumption smoothing. At the optimum, all consumers switch (pin = 0), the incumbent
makes no period-2 profits, and the problem collapses to a static one that allows cross-
subsidization through pooling.

Figure 5 traces how optimal disclosure responds to the entry of more attractive outsiders—
a rise in ∆ from ∆L, close to 0, to ∆H, close to the upper bound ∆̄—for a fixed pool compo-
sition π1 (yH). The key result is that the sign of the response depends on the quality of the
pool. When the pool is good (high π1 (yH)), the incumbent discloses some information at
∆ = 0 to smooth consumption intertemporally, as in our benchmark model. As ∆ rises,
disclosure should decrease, since pooling the many high types who now switch with the
low types is what sustains cross-subsidization. When the pool is poor (low π1 (yH)), the
pattern reverses: no information is disclosed at ∆ = 0, but as ∆ rises disclosure should
increase, as only by revealing information can the outsiders be induced to offer a contract
that cross-subsidizes the low types. At intermediate ∆ the two motives coexist: the opti-
mum uses two informative signals, an intermediate one that keeps some high types with
the incumbent for intertemporal smoothing and a top one that sends the rest to outsiders,
where they cross-subsidize the low types.

Full disclosure is optimal in neither regime: it destroys both the period-2 rents that fi-
nance intertemporal smoothing and the pooling that sustains cross-subsidization. This
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Figure 5: How information content varies by ∆ for different consumer pool compositions
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result departs from Mukherjee (2008), who finds full information optimal in environ-
ments with firm commitment and transferable rights (exit fees or severance payments)
that allow the incumbent to extract switchers’ surplus and rebate it ex ante.17 This is not
the case when exit fees, severance payments, or both are not available, or firms’ com-
mitment is not possible.18 Without commitment, changes in information disclosure affect
not only the amount of resources available to the incumbent but also the way they are
distributed. The additional resources extracted from high-income consumers cannot be
redistributed to the state in which they are most valued. For sufficiently high s, reducing
such misallocation of resources always dominates with respect to increasing their total
quantity, making full information suboptimal.

The switching extension above yields additional implications for open banking. First,
the pool of switchers is typically worse than the pool of stayers due to adverse selection.19

This result echoes the finding in the personal loan market by Di Maggio and Yao (2021)

17Full information disclosure attains the same allocation as in Cochrane (1995), where health status is
public information and severance payments implement full insurance.

18One can also show that with only commitment or only exit fees, full information is never optimal. In
the first case, full information lowers the resources available to be distributed to low-income consumers.
In the second case, full information eliminates cross-subsidization by the only firms that provide it, i.e.,
outsiders.

19For example, in the equilibrium characterized above, all low-income borrowers switch if ∆ > 0 while
only a subset of high-income borrowers do.
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who document higher default rates among borrowers that switch to a fintech firm, but
decreasingly so with time spent by the fintech firm in the market. Moreover, hard infor-
mation like credit score and loan size explains 80% of the variation in interest rates for
fintech loans but only 59% for bank loans.

Second, when new technologies emerge that deliver additional value to customers,
information sharing should be reduced when the pool of borrowers is sufficiently good.
When the introduction of new technologies induces creditworthy borrowers to move
away from the incumbent, the adverse-selection problem is less severe and it is possi-
ble to cross-subsidize less creditworthy borrowers by providing less information to the
new firms. This is valuable in our economy because borrowers are risk-averse and prefer
an allocation that insures them against low income realizations. Alternatively, the same
result would arise in an economy where the government has redistributive motives.

9 Application 2: Health Insurance

Our model naturally applies to health insurance markets, where an incumbent insurer ac-
cumulates private information about a policyholder’s health over time while competitors
are limited to coarser signals such as community-rating classifications. This application is
policy-relevant for two reasons. First, a long literature emphasizes the reclassification risk,
that is, the risk of raising insurance premiums after a negative health shock, that arises
as insurers learn about their policyholders over time (Handel et al. (2015)). Second, our
analysis speaks directly to the policy debate about community rating and risk classifica-
tion in the U.S. individual market, which has gained urgency after the 2017 repeal of the
Affordable Care Act’s individual mandate to purchase coverage.

To map the model to a health insurance application, let firms be insurers, and con-
sumers be policyholders. The labels am and pm now refer to health states rather than
subperiods: am is the bad-health state, while pm is the good-health state, which occurs
when y = yH. Given our transition matrix, a policyholder who is healthy in period 1 is
more likely to remain healthy in period 2. An insurance contract specifies a consump-
tion pair (ct,am, ct,pm), where ct,am is consumption in the bad-health state and ct,pm is
consumption in the good-health state. The contract can equivalently be expressed in
terms of coverage Xt and a premium Pt. Consumption in the two health states is then
ct,am = Xt and ct,pm = yH − Pt. A higher coverage therefore provides greater protection
in the bad-health state, whereas a lower premium raises consumption in the good-health
state. Utility within the period is aggregated as in the general model. Since β < 1, the
lower weight on good-health-state consumption captures the idea that resources are more
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valuable when the policyholder is in bad health. The welfare-maximizing allocation sets
Pt = yH and Xt = (Y1 + Y2) /2.

Under two-sided lack of commitment, the model predicts that period-1 premiums
are subsidized by the insurer’s expected future profits, and premiums rise in period 2
as the insurer accumulates information about the policyholder’s health—sharply so for
those revealed to be unhealthy, who face less favorable terms going forward. This is the
reclassification dynamic that the literature on long-term health insurance has emphasized
(Handel et al. (2015)).

The incumbent’s competitors must screen policyholders whose history they cannot
observe: the separating contract intended for those with a healthy history features a lower
premium and lower coverage—a distortion that healthy policyholders tolerate precisely
because they are unlikely to need the coverage—while those with a costly history obtain
full coverage at a higher premium. This is the classic pattern of insurance markets under
adverse selection, and in our dynamic setting its severity is governed by the disclosure
policy through the composition s of each rating class.

We turn to the implications for the design of risk classification. Our analysis contains
two main messages. First, full disclosure of a policyholder’s health history to outsiders is
never optimal—even in this experience-rating regime where reclassification is permitted:
it eliminates the period-2 informational rents that competition rebates as period-1 pre-
mium discounts, destroying intertemporal smoothing. Second, when the pool of policy-
holders is sufficiently healthy (high π1 (yH)), a partial form of disclosure—a coarse risk-
classification system that pools some sick policyholders with healthy ones—is welfare-
improving, as shown in Proposition 2.

Extension: Experience vs. Community Rating

So far we have studied health insurance under the baseline experience-rating regime, in
which the incumbent uses its period-1 health information to price the period-2 contract.
We now consider the alternative regime—community rating—in which the insurer is pro-
hibited from conditioning the period-2 contract on the period-1 health realization y1.

The Affordable Care Act’s community rating rules prohibit insurers from conditioning
premiums on a policyholder’s health history, regardless of what the incumbent observes.
Community rating restricts the period-2 premium P2 and coverage X2 to be independent
of the period-1 health realization y1. The incumbent is then forced to offer menus satisfy-
ing incentive compatibility despite its informational advantage, implementing the spot-
contract equilibrium of Section 7.
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This restriction has been the subject of sustained policy debate in recent years. The
2017 Tax Cuts and Jobs Act effectively repealed the individual mandate by zeroing out its
penalty starting in 2019, and successive administrations have considered further reforms—
including the expansion of short-term, limited-duration plans that compete with ACA-
compliant marketplaces. Both academic and policy work have raised concerns that, ab-
sent a mandate, the consumer pool in the individual market may deteriorate as healthier
policyholders exit, weakening the pre-conditions under which community rating sus-
tains insurance.20 Hackmann et al. (2015) document the role of an individual mandate
in reducing adverse selection in the Massachusetts pre-ACA reform. Saltzman (2019) es-
timates that the mandate repeal substantially raises premiums and reduces enrollment.
These developments motivate revisiting when community rating is the right design and
what shape experience rating should take when optimal.

Community rating corresponds to the static benchmark of Section 7. The baseline
experience-rating regime corresponds to the economy with long-term relationships ana-
lyzed in Section 5. The next proposition shows that the optimal regime depends on the
quality of the pool: for sufficiently low π1 (yH) (an unhealthy pool) experience rating
dominates, while for π1 (yH) sufficiently high (a healthy pool) community rating domi-
nates.21

Formally, note that our stated assumptions require that 0 < π2 (yH|yL) 6 π1 (yH) 6

π2 (yH|yH) < 1 to ensure that Y2L 6 Y1 6 Y2H and that at least one inequality is strict so
that there is still residual uncertainty in period 2.

Proposition 4. If π1 (yH) is sufficiently close to the lower bound π2 (yH|yL), ex-ante welfare is
higher under experience rating (the economy with long-term relationships) than under community
rating (the economy with spot contracts only). For π1 (yH) sufficiently close to the upper bound
π2 (yH|yH), the ranking is reversed.

Intuitively, when there are sufficiently few high-income consumers, in the economy
with spot contracts only, the second-period allocation entails little cross-subsidization
across consumers. However, due to its informational advantage, the incumbent is able
to avoid distorting the consumption of the high-income consumers and to distribute the
ex-post profits Y2H − C

(
VLCSH

)
as first-period consumption. This intertemporal smooth-

ing is very valuable when the pool in the first period is not good because consumption

20See Geruso and Layton (2017) for a survey of selection in health insurance markets and its policy reme-
dies.

21The comparison is done under the optimal information disclosure for each case. The ranking of regimes
would be preserved if the comparison were made without optimizing information disclosure. This is be-
cause, for a given pool quality, no information revelation is optimal for the dominant regime, while it is
strictly suboptimal for the dominated one.
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Figure 6: Value of long-term relationships between firms and consumers
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in the first period is lower than consumption in the second period conditional on a good
shock as shown in Proposition 2 part 1. It follows that when adverse selection is severe,
long-term relationships are beneficial.

Conversely, when the pool of consumers in the economy has sufficiently many high-
income consumers, there are large gains from cross-subsidization in the second period,
absent the adverse selection induced by the presence of an informed firm. It follows
that for a sufficiently large share of high-income consumers, long-term relationships are
harmful.

Characterizing the benefit of long-term relationships for interior values of π is more
challenging. Yet, in all our numerical examples, we find that the intuition we provided
for the ranking of values at the extremes of the support of π holds in the interior as well.
Hence, there is a cutoff π above which VST (π) > VLT (π), as illustrated in Figure 6.

The central trade-off in the existing literature is between adverse selection distortions
and reclassification risk, studied by Handel et al. (2015) in a static framework with sym-
metrically uninformed firms. Community rating protects sick policyholders against pre-
mium spikes when their health deteriorates but invites adverse selection as healthy poli-
cyholders exit the pool. Experience rating eliminates distortions caused by adverse selec-
tion but exposes sick policyholders to higher insurance prices. Their main result is that
community rating yields higher ex-ante consumer welfare—expected utility evaluated
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before health status is realized—when the pool is sufficiently healthy and the gains from
cross-subsidization of sick policyholders are large, while experience rating is preferable
when π1 (yH) is low.22

Our analysis agrees with Handel et al. (2015) when π1 (yH) is large: Proposition 4
shows that spot contracts with no information being disclosed, hence community rating,
dominate long-term relationships when the pool is sufficiently healthy. For low values of
π1 (yH), the static benchmark of Section 7 also favors the use of health information, calling
for near-full disclosure in line with their prescription. Adding the dynamic dimension,
absent from their framework, changes the policy recommendation. Proposition 4 shows
that the optimal arrangement is the long-term contract with no information disclosed to
the outsiders. The informed incumbent, who adopts an experience rating, earns period-2
profits on healthy policyholders when facing uninformed outsiders, who are necessarily
limited to community rating. Ex-post profits are rebated as lower opening premiums due
to ex-ante competition. Sharing information with outsiders would drive those profits to
zero and destroy intertemporal consumption smoothing without delivering any gains. To
put it concisely, for low values of π1 (yH), consumers want one and only one firm to know
their type.

10 Conclusion

We studied optimal public disclosure of information in a dynamic insurance economy
in which the incumbent firm has an informational advantage over its competitors. If
the incumbent can commit, it is optimal to disclose no information: more information
allows outsiders to bid for high-income consumers more aggressively, limiting the trans-
fers available to low-income consumers. If the incumbent cannot commit, second-period
competition disciplines its ex-post behavior: no cross-subsidization survives, but partial
disclosure governs intertemporal smoothing between consumption in the first period and
in the second period after a high income realization. Full information is never optimal, as
it erases the ex-post incumbent profits that are rebated in the first period.

We used the model to study two current policy debates—open banking in lending
markets and community rating in health insurance—and how optimal disclosure in each
case depends on the composition of the consumer pool. In the first application, we asked
how credit information sharing should respond to fintech entrants that offer borrowers
additional benefits from switching. When most borrowers are creditworthy, some dis-

22See also Finkelstein et al. (2009) for evidence on the redistributive implications of policies that restrict
the dependency of contracts on observable consumer characteristics.
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closure is optimal even absent entry, to implement intertemporal consumption smooth-
ing. As entrants improve, disclosure should decrease, as pooling the many creditworthy
switchers with risky borrowers sustains cross-subsidization among switchers. When the
pool is poor, the pattern reverses: no disclosure is optimal absent entry, and disclosure
should increase as entrants improve, since only a finer credit rating weakens adverse
selection and induces entrants to cross-subsidize some risky borrowers. In the second
application, the question is whether policyholders prefer that one insurer—or that no
insurer—be able to act on their health history. When the pool is healthy, community rat-
ing dominates, as suppressing the incumbent’s informational advantage restores cross-
subsidization of sick policyholders. When the pool is unhealthy, experience rating dom-
inates, but information should not be shared with the market: an informed incumbent
facing uninformed entrants avoids the screening distortions of adverse selection and re-
bates its rents as first-period premium discounts.

We see two main avenues for further research. From a theoretical perspective, our
model abstracts from endogenous firm entry and innovation. An information monopoly
over a set of locked-in consumers may disincentivize entry and the introduction of tech-
nologies that deliver higher utility, as in the case analyzed in Section 8. Modeling entry
and studying how it interacts with the provision of insurance is a fruitful area for fu-
ture research.23 From an empirical perspective, measuring the model fundamentals in
the markets we studied in Sections 8 and 9 would help quantify the forces behind infor-
mation policy reforms such as open banking and community rating. This is especially
valuable because optimal disclosure depends on consumers’ incentives to switch and on
the composition of the pool, both likely to vary systematically across market segments.
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Appendix

A Model

A.1 Type interpretation

Here we show that the pure exchange economy can be interpreted as one with types.
Suppose that a consumer can be one of two types, θH and θL. The type affects the prob-
ability distribution of income. In particular, income in the second subperiod of period 1
and 2 can take on two values, yt ∈ {yL,yH} with yH > yL. θH consumers are more likely
to have high income than θL consumers, πL (θ) = Pr (yL|θ) and πH (θ) = Pr (yH|θ) with
πH (θH) > πH (θL). It immediately follows that EHy ≡ E (y|θH) > ELy ≡ E (y|θL).

Both the consumer and the firms do not know the consumer’s type at the beginning of
the period and learn about it through the observations of the history of income realization.
Let ρ (θ) the common prior of being θ type at the beginning of period 1. After observing
a high realization of income in period 1, the prior increases while it decreases after the
realization of a low income realization:

ρ (θH|yH) =
ρ (θH)πH (θH)∑
θ ρ (θ)πH (θ)

> ρ (θH) , ρ (θH|yL) =
ρ (θH)πL (θH)∑
θ ρ (θ)πL (θ)

< ρ (θH) . (20)

Then, the probability that a consumer with history y1 draws y2 = yH is

πH (y1) = ρ (θH|y1)πH (θH) + ρ (θL|y1)πH (θL)

and the expected income is E (y2|y1) = ρ (θH|y1)EHy + ρ (θL|y1)ELy. Thus, expected
income in period 2 is higher after a high income realization in period 1 than after a low
income realization:

E (y2|yH) > E (y2|yL) .

This economy is equivalent to the one considered in the main text with

π1 (yH) = ρ (θH)πH (θH) + (1 − ρ (θH))πH (θL)

π2 (y2 = yH|yH) = ρ (θH|yH)πH (θH) + (1 − ρ (θH|yH))πH (θL)

π2 (y2 = yH|yL) = ρ (θH|yL)πH (θH) + (1 − ρ (θH|yL))πH (θL)
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and

Y1 = ρ (θH)EHy+ (1 − ρ (θH))ELy

Y2H = E (y2|yH)

Y2L = E (y2|yL) .

As we describe in the text when discussing Proposition 2, providing full information
is never optimal. This is because in this type formulation it must be that

Y1 = π1 (yH) Y2H + (1 − π1 (yH)) Y2L = Y2

because ρ = π1 (yH) ρ (θH|yH) + (1 − π1 (yH)) ρ (θH|yL). Thus, we cannot be in a situation
in which constraint C2H 6 Y2H is binding in problem (16) because at s = 1 we have

Y1 < C
o
H (1) = Y2H.

24In most numerical examples we find a cutoff ρ∗ such that for ρ < ρ∗ it is optimal to
provide no information as condition (14) holds, while for ρ > ρ∗ it is optimal to provide
partial information and have C1 = C2 (yH) because condition (14) does not hold. Note
that we have to rely on numerical examples because in this economy ρ affects both π1 (y1)

and the transition probabilities π2 (y2|y1) , while the pure exchange economy in the text
allows to vary π1 (y1) keeping π2 (y2|y1) constant.

B Omitted proofs

This appendix collects the proofs omitted from the main text, in the order in which the
corresponding results appear.

B.1 Proof of Lemma 1

The IC constraint in problem 2 must be binding or the solution of the problem would be
cam = Y2H and cpm = 0, which would clearly violate either the IC or the budget con-
straint. The budget constraint is binding by monotonicity of preferences. We can then
substitute for CoL in the budget constraint using the IC constraint and further substitute

24Another way to see the issue is that it is not possible for π1 (yH) to go above π2 (yH|yH) because even if
ρ→ 1 then π1 (yH)→ πH (θH) with constant expected income in period 1 and 2.

41



for cam in the objective function using the budget constraint. The objective function sim-
plifies to

sY2H + (1 − s) Y2L + [−sπ2 (yH|yH) − (1 − s)βπ2 (yH|yL) + βπ2 (yH|yH)] cpm.

The coefficient on cpm is negative iff s > s∗ ≡ βκ. In that case, the solution to the problem
entails cpm = 0 and cam = CoL = sY2H + (1 − s) [Y2L]. If s < s∗, the objective is increasing
in cpm. Expressing CoL as a function of cpm, we obtain

CoL = sY2H + (1 − s) Y2L − s [π2 (yH|yH) − βπ2 (yH|yL)] cpm

which is strictly decreasing in cpm. It follows that the participation constraint is binding,
CoL = Y2L, and that cpm = κ (yH − yL) . From the IC constraint we further obtain cam =

π2 (yH|yH) (yH − yL) (1 − κ) + yL. Q.E.D.

B.2 Derivation of the equilibrium outcome with one-sided commit-

ment

As we describe in the text, for a given disclosure policy, the optimal contract offered in
period 1 solves

max
C1,C2

u (C1) +
∑
y1

∑
m

µ (m|y1)π1 (y1)u (C2 (y1,m)) (21)

subject to the firm’s nonnegative-profit condition,

Y1 − C1 +
∑
i=L,H

∑
m

µ (m|yi)π1 (yi) (Y2i − C2 (yi,m)) > 0,

and the ex-post participation constraints for high- and low-income consumers (6) and (7),
respectively.

The participation constraint for the low-income consumers (7) is slack because the in-
cumbent wants to subsidize consumption of the low types in period 2. Thus, the solution
to problem (21) has C1 = C2 (yL,m) for allm, while the consumption for consumers with
history (yH,m) is given by C2 (yH,m) = max {C1,CoH (s (m))}, and the level of C1 is given
by the nonnegative-profit condition with equality:

C1 (1 + π1 (yL)) + π1 (yH)
∑
m

µ (m|yH)max {C1,CoH (s (m))} = Y1 + Y2.

42



B.3 Proof of Proposition 1

Optimal disclosure policy We now turn to the design of the optimal public disclosure
policy. Before proceeding, we prove Lemma 3, that CoH (s) is convex.

Proof. For s < s∗, CoH (s) = CLCSH which is a constant. For s > s∗, CoH (s) = sY2H +

(1 − s) Y2L which is a linear increasing function of s. Since CoH is a continuous function, it
immediately follows that CoH (s) is convex. Q.E.D.

That is, the incumbent’s cost of providing utility VoH (s) in period 2, CoH (s), is convex
in the share of high-income consumers. This lemma guarantees that the maximal profits
the incumbent firm makes on high-income consumers do not increase if those consumers
are associated with more than one signal.

The next proposition shows that the value in (8) is maximized by a disclosure policy
that provides no information.

Proof. We can equivalently write the problem of choosing the optimal disclosure policy
µ as one of choosing the optimal distribution of shares s subject to the Bayesian plausibil-
ity constraint, ∑

s

p (s) s = π1 (yH) . (22)

That is,
max

p∈∆([0,1])
max

C1,VL(s),VH(s)
u (C1) +

∑
s

p (s) [sVH (s) + (1 − s)VL (s)] (23)

subject to
C1 = Y1 + Y2 −

∑
s

p (s) [sh (VH (s)) + (1 − s)h (VL (s))] > 0

VH (s) > VoH (s) , (24)

and (22) where h = u−1. Constraint (24) is the ex-post participation constraint (6) written
in utility terms.

Suppose by way of contradiction that the optimal disclosure policy induces a distri-
bution p 6= p∗, where p∗ is such that p∗ (π1 (yH)) = 1. If V̄H =

∑
s p (s) sVH (s) /π1 (yH) >

VoH (π1 (yH)), then by convexity of h, it is possible to deliver V̄H at a lower cost with
no information. Thus, by providing no information, it is possible to improve the ex-
ante utility by increasing consumption in period 1 (or by increasing VL (s)). If instead
V̄H =

∑
s p (s) sVH (s) /π1 (yH) < V

o
H (π1 (yH)), note that∑

s

p (s) sh (VH (s)) >
∑
s

p (s) sh (VoH (s)) =
∑
s

p (s) sCoH (s) > π1 (yH)C
o
H (π1 (yH)) ,

where the first inequality follows from (24), the second, from the definition of h, and the
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last, from the convexity of CoH. Thus, providing no information and delivering VH =

VoH (π1 (yH)) increase the continuation value for high-income consumers and lower its
cost. Thus providing information cannot be optimal. Q.E.D.

B.4 Proof of Lemma 4

Similarly to the logic of Lemma 2, because consumers can always switch, any contract
the incumbent offers in period 2 must deliver at least CoH (s (m)) to the high types and
Y2L to the low types. Thus, the incumbent will always offer contracts that satisfy (6) and
(7). We are going to show that the following is the unique equilibrium outcome: the
incumbent offers a contract with no distortion and expected consumption CoH (s (m)) to
the consumers with history (yH,m) and a contract with no distortion and c2,am (yL,m) =

C2 (yL,m) = Y2L to the consumers with history (yL,m).
Suppose first that in equilibrium low-income consumers receive a payoff of u (Y2L).

It is then clear that the incumbent will offer a contract with full insurance and value
CoH (s (m)) to the consumers with history (yH,m). Fully front-loading consumption in
the am (no distortions) is optimal to minimize the cost of delivering such a level of utility.
Note that the incumbent is making positive profits because CoH (s (m)) 6 Y2H, with strict
inequality unless the signal is fully revealing. Offering CoH (s (m)) is optimal because if
the incumbent offers less, then the outsiders can attract all high-income consumers and
erase all the incumbent’s profits. Offering more is not optimal, because it only reduces
profits.

We are left to show that it is optimal to offer a contract with no distortions with value
u (Y2L) to the low-income consumers. Clearly, offering less is not feasible, because any
outsider can always offer a contract with no distortions and value u (Y2L). Offering more
has no advantages, because the outside options for the high-income consumers are con-
stant in the value offered by the incumbent to the low-income consumers. Q.E.D.
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B.5 Derivation of the equilibrium outcome with two-sided lack of com-

mitment

As we show in Lemma 4 and 5, given a public disclosure policy (M,µ), the equilibrium
outcome is given by

C1 = Y1 + π1 (yH)
∑
m

µ (m|yH)Π (m) (25)

C2 (yL,m) = Y2L (26)

C2 (yH,m) = CoH (s (m)) , (27)

where Π (m) = Y2H − CoH (s (m)) .
As discussed in the remark in Section 2, if the withdrawal cost is strictly positive and

the informed incumbent acts as a Stackelberg leader, this is the unique equilibrium out-
come. To understand the role played by the Stackelberg leader assumption, suppose
that s (m) > s∗ so that CoL (s (m)) > Y2L. When the informed incumbent is a Stackel-
berg leader, it offers CoH (s (m)) to high types to prevent outsiders from offering a menu
{CoH (s (m)) ,CoL (s (m))} and poaching high-income consumers.

Consider instead the case where all firms act simultaneously. If the menu {CoH (s (m)) ,CoL (s (m))}

is offered by at least one outsider, the informed incumbent then offers CoH (s (m)) to the
high types to retain them, since it makes strictly positive profits on them because of its in-
formational advantage. If the withdrawal cost is strictly positive, this cannot be an equi-
librium: offering {CoH (s (m)) ,CoL (s (m))} is not optimal for an outsider if the informed
incumbent offers CoH (s (m)) or more to the high types. This is because all high types stay
with the incumbent, while all the low types accept the outsider’s offer, if not withdrawn.
Thus, this strategy earns the outsider strictly negative profits,

max {−ε,−π1 (yL)µ (m|yL) (C
o
L (s (m)) − Y2L)} < 0.

Offering nothing is then preferable for the outsiders. If the incumbent offers less than
CoH (s (m)) to the high types because it expects the outsiders to offer less than that, then
it is optimal for the outsiders to offer {CoH (s (m)) ,CoL (s (m))} . Then no pure strategy
equilibrium exists.

If the withdrawal costs ε are equal to zero, the outcome in Lemma 5 is also an equilib-
rium outcome when all firms act simultaneously. To support this equilibrium outcome,
outsiders offer the menu {CoH (s (m)) ,CoL (s (m))} and withdraw their offer if the informed
incumbent offers CoH (s (m)) to the high types. The outsiders then attains a payoff of 0,
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so they are indifferent between this choice and not offering anything. However, if ε = 0,
there can be multiple equilibria even absent the informed incumbent, as shown in Netzer
and Scheuer (2014). The equilibrium outcome we consider is the one that minimizes the
incumbent’s period 2 profits.

B.6 Proof of Proposition 2

First we show that there exists a π∗ such that condition (14) holds if and only if π1 (yH) 6

π∗. To simplify the notation, we write π1 = π1 (yH) when not ambiguous. Letting

K (s) ≡ CoH (s) ,

we can re-write condition (14) as

f (π1) ≡ K (π1) − [π1yH + (1 − π1)yL + π1 (Y2H − K (π1))] > 0

Note that f is convex because K is increasing and convex, so (1 + π1)K (π1) is convex in
π1 and all other terms are affine. Furthermore, evaluating at π1 = 0 and π1 = π2 (yH|yH)

we have

f (0) = K (0) − yL > 0

f (π2 (yH|yH)) = − (1 + π2 (yH|yH)) (Y2H − K (π2 (yH|yH))) < 0.

Thus, since f (0) > 0, f (π2 (yH|yH)) < 0 and f is convex, fmust cross 0 only once between
(0,π2 (yH|yH)), and we denote such point by π∗. Then for π1 ∈ (0,π∗) we have f (π1) > 0
and for π ∈ (π∗,π2 (yH|yH)) we have f (π1) < 0.

Suppose that π1 (yH) > π∗ so condition (14) does not hold. First, we show that all
high-income consumers receive the same signal. Suppose by way of contradiction that
the optimal disclosure policy, (M∗,µ∗), is such that there are two signals, m1 and m2,
with µ∗ (m1|yH) > 0 and µ∗ (m2|yH) > 0 and VoH (s (m1)) 6= VoH (s (m2)). Let

V̄ =
∑
m

µ∗ (m|yH)V
o
H (s (m)) .

Suppose that V̄ > VoH (π1 (yH)). In this case, there exists an alternative disclosure pol-
icy with M = {g,b} with µ (g|yH) = 1 and µ (b|yL) ∈ [0, 1) and VoH (s (g)) = V̄ . Due
to concavity of the utility function, this alternative disclosure allows the incumbent to
save resources in period 2 and still deliver expected utility V̄ to high-income consumers.
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Because of competition in period 1, these additional profits are rebated to the consumer
in the first period. Thus, this alternative disclosure policy is an improvement because it
delivers the same expected utility in period 2 but higher utility in period 1, reaching a
contradiction.

Consider now the case with V̄ < VoH (π1 (yH)) . Consider an alternative policy that
discloses no information. The value in the second period for the high-income type is
higher than V̄ . Also utility in period 1 is higher. In fact, note that

u

(
Y1 + π1 (yH)

∑
m∈M

µ (m|yH) [Y2H − h (VoH (s (m)))]

)
+ π1 (yH) V̄

<u
(
Y1 + π1 (yH)

[
Y2H − h

(
V̄
)])

+ π1 (yH) V̄

<u (Y1 + π1 (yH) [Y2H − h (VoH (π1 (yH)))]) + π1 (yH)V
o
H (π1 (yH))

where the first inequality follows from the convexity of h, and the second inequality from
the concavity of u, convexity of h and condition (14) not holding. To see this last step,
note that

F (V) ≡ u (Y1 + π1 (yH) [Y2H − h (V)]) + π1 (yH)V

is increasing in V for V < VoH (π1 (yH)) when (14) fails. In fact,

F ′ (V) ≡ π1 (yH) [1 − u ′ (Y1 + π1 (yH) [Y2H − h (V)])h ′ (V)]

> π1 (yH) [1 − u ′ (Y1 + π1 (yH) [Y2H − h (VoH (π1))])h
′ (VoH (π1))]

= π1 (yH)

[
1 −

u ′ (Y1 + π1 (yH) [Y2H − h (VoH (π1))])

u ′ (h (VoH (π1)))

]
> 0

where the first inequality follows from u being concave, h increasing and convex and
VoH (π1) > V ; and the last inequality from condition (14) not holding that implies

u ′ (Y1 + π1 (yH) [Y2H − h (VoH (π1))]) < u
′ (h (VoH (π1))) .

Thus, even in this case the alternative disclosure policy improves upon the original allo-
cation yielding a contradiction.

We established that when condition (14) fails all consumers with high income in pe-
riod 1 receive the same signal. Without loss of generality we can consider M = {g,b} and
have µ (g|yH) = 1. We are only left to choose the fraction of consumers with low income
in period 1 that receive the same “good” signal. This is not going to affect their consump-
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tion but it affects the composition of the pool of agents with a good signal and therefore
the continuation value of the high income. The set of implementable continuation values
for the high income consumer is [VoH (π1 (yH)) ,VoH (1)]. We can then write the problem as

max
c1,VH

u (c1) + π1 (yH)VH + π1 (yL)u (Y2L) (28)

subject to
Y1 − c1 + π1 (yH) [Y2H − h (VH)] > 0

VH ∈ [V (π1 (yH)) ,VoH (1)]

and then recover µ (b|yL) from

VH = VoH

(
π1 (yH)

π1 (yH) + π1 (yL) (1 − µ (b|yL))

)
. (29)

If the last constraint in problem (28) does not bind and the optimal VH is interior, it is clear
that u ′ (c1) = u

′ (c2H) and so

C1 = C2H = C̄ ≡ Y1 + π1 (yH) Y2H

1 + π1 (yH)
> Y1

Thus, µ (b|yL) solves

VoH

(
π1 (yH)

π1 (yH) + π1 (yL) (1 − µ (b|yL))

)
= u

(
C̄
)

Then we just have to check if u
(
C̄
)
∈ [VoH (π1 (yH)) ,VoH (1)]. Because condition (14) is not

satisfied, VoH (π1 (yH)) 6 u
(
C̄
)
. Moreover, since π1 6 π2 (yH|yH) then u

(
C̄
)
6 VoH (1).

Thus, the last constraint does not bind.
Finally, suppose that π1 (yH) < π

∗ so condition (14) is satisfied. In this case, it is not
possible to equalize consumption in period 1 and period 2 if y1 = yH by assigning the
same signal to all high-income consumers. This is because the last constraint in (28) binds
and u ′ (C1) > u ′ (C2 (yH)). It might then be optimal to assign different signals to the
high-income consumers in order to reduce their expected continuation value, economize
on resources used in period 2, increase the profits rebated in period 1. This is not feasible
since K (s) = h (V (s)) is convex. Suppose by way of contradiction that the optimal disclo-
sure policy, (M∗,µ∗), is such that there are two signals, m1 and m2, with µ∗ (m1|yH) > 0
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and VoH (s (m1)) 6= VoH (s (m2)) with

V̄ =
∑
m

µ∗ (m|yH)V
o
H (s (m)) < VoH (π1 (yH)) .

(Clearly, if V̄ > VoH (π1) an argument similar to the one above shows that assigning multi-
ple signals to high income consumers is not optimal.) The period 1 consumption associ-
ated with this plan is

Y1 + π1 (yH)

(
Y2H −

∑
m

µ∗ (m|yH)K (s (m))

)

6Y1 + π1 (yH)

(
Y2H − K

(∑
m

µ∗ (m|yH) s (m)

))
6Y1 + π1 (yH) (Y2H − K (π1 (yH)))

where the first inequality follows from the convexity of K, and the second from the ob-
servation that

∑
m µ

∗ (m|yH) s (m) > π1 (yH) and K is increasing. Thus, disclosing no in-
formation increases both the expected continuation value in period 2 for the high-income
consumers and consumption in period 1. Thus, the original allocation cannot be optimal
and it must be optimal to assign the same signal to all high-income consumers. Therefore,
problem (28) characterizes the full problem. Since the last constraint is binding, one way
to obtain the optimum is to provide no information so C2 (yH) = h (V

o
H (π1)) and

C1 = Y1 + π1 (Y2H − h (VoH (π1))) < C2 (yH) .

Q.E.D.

B.7 Proof of Lemma 6

Problem 19 can be solved using the graphic approach in Kamenica and Gentzkow (2011).
The value of the objective function is the convex hull of W (s) evaluated at π1 (yH) . We
report the graph of W (s) in Figure 7 for convenience. The key step is showing that the
convex hull of W (s) is equal to the line connecting W (0) to W (s∗) for s < s∗ and it
is equal to W (s) for s > s∗. It then follows that for s < s∗ the optimal information
disclosure entails two signals with composition s = 0 and s = s∗, while for s > s∗ the
optimal disclosure has a single pool of quality π1 (yH), which concludes the proof.

Since W (s) is strictly concave for s > s∗, we need to show that the right derivative of
W (s) at s∗ is smaller than the slope of the line connecting W (0) to W (s∗). The former is

49



Figure 7: Expected continuation value with spot contracts,W (s)
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equal to u ′ (Y (s∗)) (Y2H − Y2L), while the latter is equal to

u (Y (s∗)) − u (Y2L)

s∗

where Y (s) ≡ sY2H + (1 − s) Y2L. Strict concavity of u then implies

u (Y (s∗)) − u (Y2L)

Y (s∗) − Y2L
> u ′ (Y (s∗))⇒ u (Y (s∗)) − u (Y2L)

s∗
> u ′ (Y (s∗)) (Y2H − Y2L)

Q.E.D.

B.8 Proof of Lemma 7

To characterize the optimum, it is convenient to first define the expected continuation
value for consumers with a signal characterized by the share s:

W (s;∆) = sVoH (s) + (1 − s)VL (s) + ∆,

where

VL (s) =

VoL (s) if s > ŝ (∆)

VoL (0) = u (Y2L) if s < ŝ (∆)
.
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The optimal public disclosure policy solves

max
C1,p(s)∈∆([0,1])

u (C1) +
∑
s

p (s)W (s;∆)

subject to ∑
s

p (s) s = π1

C1 = Y1 +
∑
s

p (s) s [Y2H − min {h (VoH (s,∆)) , Y2H}]

Suppose by way of contradiction that p∗ that solves the problem above assigns positive
probabilities to more than one shares above ŝ (∆). That is, there are {s1, s2, ..., sN} with
N > 2 such that p∗ (sn) > 0 and sn > ŝ (∆) for all n = 1, ...,N. Consider an alternative
solution that only assigns probability p (s̄) =

∑N
n=1 p

∗ (sn) to s̄ =
∑N
n=1

p∗(sn)
p(s̄)

sn for s >
ŝ (∆) and p (s) = p∗ (s) for all s < ŝ (∆). Since the incumbent does not make any profits
on consumers with s > ŝ (∆) then this alternative solution does not change C1. However,
by concavity ofW (s;∆) for s > ŝ (∆) we have that

N∑
n=1

p∗ (sn)W (sn;∆) = p (s̄)
N∑
n=1

p∗ (sn)

p (s̄)
W (sn;∆)

< p (s̄)W

(
N∑
n=1

p∗ (sn)

p (s̄)
sn;∆

)
= p (s̄)W (s̄;∆)

so the alternative solution attains a higher value. Hence we have a contradiction.
The logic we used in Proposition 2 to show that all good types that stay have the same

signal can be replicated to show that there is at most one group with s ∈ (0, ŝ (∆)) that are
retained by the incumbent. Q.E.D.

B.9 Proof of Proposition 3

Given Lemma 7, we can then write the problem for the optimal information disclosure
policy as

max
sin,sout,,p0,pin,pout

u (Y1 + pinsin [Y2H − h (VoH (sin) + ∆)])

+ p0W (0,∆) + pinW (sin,∆) + poutW (sout,∆)
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subject to

p0 + pin + pout = 1, ps > 0

pinsin + poutsout = π1 (yH)

sin ∈ (0, ŝ (∆)) , sout ∈ [ŝ (∆) , 1]

where recall that h = u−1.
First we show that there exists a ∆L > 0 such that pout = 0 for ∆ 6 ∆L. Let ∆ be close

to 0. Suppose by way of contradiction that pout > 0. Let V be the value at the optimum

V = u (Y1 + pinsinΠ (sin)) + pin [sinV
o
H (sin) + (1 − sin)V

o
L (0)]

+ pout [soutV
o
H (sout) + (1 − sout)V

o
L (sout)] + p0W (0) + ∆.

Consider a deviation to an alternative policy (s ′in,p ′0,p ′in,p ′out = 0) that delivers the same
expected value to the high-income consumers as the one with pout > 0,

∑
i=in,out pisiVH (si) =

π1VH (s ′in) . For∆ close to 0, such policy exists and s ′in < ŝ (∆). Then notice that, by (strict)
convexity of K (s), ∑

i=in,out

pisih (V
o
H (si) + ∆) > p

′
ins
′
inh (V

o
H (s ′in) + ∆)

As ∆ → 0 we have that sout → 1 and h (VH (1)) = Y2H, so the expected profits in the
original allocation are

pinsinΠ (sin) = pinsinY2H − pinsinh (V
o
H (sin))

= π1Y2H −
∑

i=in,out

pisih (V
o
H (si))

< π1Y2H − p ′ins
′
inh (V

o
H (s ′in))

= p ′ins
′
inΠ (s ′in)

where the second equality follows from poutsout (Y2H − h (VH (1))) = 0. Then,

V ′ − V = u (Y1 + p
′
ins
′
inΠ

′ (s ′in)) − u (Y1 + pinsinΠ (sin)) > 0

since, by construction, the continuation value of the high-income consumers is equal
across policies, and all low-income consumers receive u (Y2L) under both policies. As
the deviation is profitable, we have reached a contradiction. Thus, for ∆ close enough to
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0 it is optimal to have pout = 0. The intuition is that when ∆ is small enough, a positive
pout is akin to providing full information about a subset of high types in our baseline
model, which we established not to be optimal.

Next, we show that there exist ∆H < ∆̄ such that pin = 0 for ∆ > ∆H. This is the case
since pin = 0 for ∆ > ∆̄. By definition of ∆̄, VLCSH + ∆̄ = u (Y2H) so for all s 6 ŝ

(
∆̄
)

the
incumbent makes no profits on the high-income consumers it retains. Then C1 = Y1. We
want to show that if ∆ is sufficiently close to ∆̄ then it is optimal to have pin = 0. Suppose
by way of contradiction that pin > 0. The value is

V = u (Y1 + pinsinΠ (sin)) + pinW (sin) + poutW (sout) + p0W (0)

Consider a perturbation that decreases pin by ε > 0, increases pout by ε, and decreases
sout by ε (sout − sin) /pout so that the perturbation is feasible. The marginal value of
such perturbation is

dV = −sinΠ (sin)u
′ (Y1 + pinsinΠ (sin)) −W (sin)

+W (sout) −W
′ (sout) (sout − sin)

As ∆→ ∆̄we have Π (sin)→ 0 so

dV →W (sout) −W (sin) −W
′ (sout) (sout − sin)

>W (sout) − W̄ (sin) −W
′ (sout) (sout − sin) > 0

The first inequality follows from W (sin) 6 W̄ (sin) where W̄ is the concavification of
W (s). The second inequality follows from sout > ŝ (∆) > s∗, sout > ŝ (∆) > sin, and strict
concavity ofW over [s∗, 1] as graphically illustrated in Figure 4. Thus, the perturbation is
welfare improving for ∆ sufficiently close to ∆̄, reaching a contradiction. Then it must be
that pin = 0 for all ∆ close to ∆̄.

Finally, to see that full information is never optimal, simply note that a feasible policy
solves the static problem (19) with the additional constraint sout > ŝ (∆), namely sout =
max {ŝ (∆) ,π1}, pout = π1/sout, sin = 0. The value associated with this feasible solution
is

u (Y1) + [(1 − pout)W (0,∆) + poutW (sout,∆)]

>u (Y1) + [(1 − π1)W (0,∆) + π1W (1,∆)]

since W is strictly concave over [ŝ (∆) , 1] and sout < 1 whenever π1 < 1. Hence this
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alternative feasible solution attains a higher value than full information disclosure. Thus,
full information is never optimal. Q.E.D.

B.10 Proof of Proposition 4

To simplify notation, let πL ≡ π2 (yH|yL) < πH ≡ π2 (yH|yH). Thus, π1 ≡ π1 (yH) ∈
[πL,πH]. Consider first π1 = πL. In this case, Y1 = Y2L, and by Proposition 2 the maximal
value under long-term relations is no disclosure. Consider two cases. First, if πL < s∗

then with long-term relations, C2H = CLCSH = s∗Y2H + (1 − s∗) Y2L and

C1 = Y2L + πL (Y2H − C2H) = Y2L + πL (1 − s∗) (Y2H − Y2L)

so
VLT (πL) = u (C1) + πLu

(
CLCSH

)
+ (1 − πL)u (Y2L)

With short-term contracts under the optimal disclosure policy25

VST (πL) = u (Y2L) +
πL

s∗
u (s∗Y2H + (1 − s∗) Y2L) +

(
1 −

πL

s∗

)
u (Y2L)

Then

VLT (πL) − V
ST (πL) = u (C1) − u (Y2L) −

πL (1 − s∗)

s∗
[
u
(
CLCSH

)
− u (Y2L)

]
Note that, defining λ = πL(1−s∗)

s∗ ∈ (0, 1), we can express

C1 = (1 − λ) Y2L + λC
LCS
H

so by strict concavity of u:

VLT (πL) − V
ST (πL) = u

(
(1 − λ) Y2L + λC

LCS
H

)
−
[
λu
(
CLCSH

)
+ (1 − λ)u (Y2L)

]
> u

(
(1 − λ) Y2L + λC

LCS
H

)
−
[
u
(
λCLCSH + (1 − λ) Y2L

)]
= 0.

Second, if πL > s∗ then with long-term relations, C2H = πLY2H + (1 − πL) Y2L and

C1 = Y2L − πL (Y2H − C2H) = Y2L + πL (1 − πL) (Y2H − Y2L)

25Note that at the optimum the share of high type with a good signal is s∗ = πH/ [πH + (1 − πH)µ (g|yL)].
Thus, the mass of low type with a bad signal is (1 − πH) (1 − µ (g|yL)) = 1 − πH/s

∗.
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and, since C2H − Y2L = πL (Y2H − Y2L), then

C1 = πLY2L + (1 − πL)C2H

and
VLT (πL) = u (C1) + πLu (C2H) + (1 − πL)u (Y2L)

With short-term contracts under the optimal disclosure policy

VST (πL) = u (Y2L) + u (πLY2H + (1 − πL) Y2L) = u (Y2L) + u (C2H)

Then, by strict concavity of u:

VLT (πL) − V
ST (πL) = u (πLY2L + (1 − πL)C2H) + πLu (C2H) + (1 − πL)u (Y2L)

− [u (Y2L) + u (C2H)]

> πLu (Y2L) + (1 − πL)u (C2H) + πLu (C2H) + (1 − πL)u (Y2L)

− [u (Y2L) + u (C2H)] = 0

Hence, in both cases, VLT (πL) > VST (πL). By continuity, if π1 is sufficiently close to πL
then

VLT (π1) > V
ST (π1) .

Consider next π1 = πH. In this case, Y1 = Y2H and by Proposition 2 the maximal value
under long-term relations is

VLT (πH) = u (Y2H) + πHu (Y2H) + (1 − πH)u (Y2L)

with perfect smoothing between period 1 and period 2 after a good income realization.
Thus, VLT (πH) is the same as the full information outcome with static contracts. Consider
now the problem under repeated static contracts. There are two cases. First, if πH > s∗

then by Lemma 6 there is no disclosure and

VST (πH) = u (Y2H) + u (πHY2H + (1 − πH) Y2L)

> u (Y2H) + πHu (Y2H) + (1 − πH)u (Y2L) = V
LT (πH)
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by strict concavity of u. Second, if πH < s∗ then by Lemma 6

VST (πH) = u (Y2H) +
πH

s∗
u (s∗Y2H + (1 − s∗) Y2L) +

(
1 −

πH

s∗

)
u (Y2L)

> u (Y2H) + πHu (Y2H) + (1 − πH)u (Y2L) = V
LT (πH)

by strict concavity of u. Hence, in both cases, VST (πH) > VLT (πH). By continuity, if π1 is
sufficiently close to πH then

VST (π1) > V
LT (π1) .

Q.E.D.

C Observed outcome and unobserved signals

Throughout this appendix, h = u−1 denotes the inverse of the utility function.
In the main text we assume that y1 is not observable by the outsiders. Here we sketch

how our analysis extends to the case in which y1 is observable to outsiders but the in-
cumbent and the consumer receive a signal ỹ1 in period 1 that is informative about the
distribution of income in period 2. Assume that ỹ1 ∈ {ỹH, ỹL} and let p (ỹ1|y1) be the
probability of getting signal ỹ1 given y1. Further, let π2 (y2|y1, ỹ1) be the probability of y2

given (y1, ỹ1).26

The outside option for the consumer with a high-signal and observable income in
period 1 yz is

Coz (s) = max
cam,cpm,CoLz

cam + βπ2 (y2|yz, ỹH) cpm

subject to

s [Y2zH − (cam + π2 (y2|yz, ỹH) cpm)] + (1 − s) [Y2zL − C
o
Lz] > 0

cam + βπ2 (y2|yz, ỹL) cpm 6 CoLz

CoLz > Y2zL

26Appendix E offers another example where the incumbent and the consumer/worker see a private sig-
nal about the return on the private investment in general human capital.
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where

Y2zH ≡
∑
y2

π2 (y2|yz, ỹH)y2

Y2zL ≡
∑
y2

π2 (y2|yz, ỹL)y2.

It is straightforward to show that under two-sided lack of commitment for an arbitrary
(M,µ) we have:

Lemma 8. Given a public disclosure policy (M,µ), the equilibrium outcome has

C1 = Y1 +
∑
z

π1 (yz)p (ỹH|yz)
∑
m

µ (m|yz, ỹH) [Y2zH − Coz (s (m))] (30)

C2 (yz, ỹL,m) = Y2zL (31)

C2 (yz, ỹH,m) = Coz (s (m)) (32)

where C1 = c1,am, C2 (yz, ỹL,m) = c2,am (yz, ỹL,m) and ct,pm is always 0.

Thus, the optimal disclosure policy can be found as the solution to the analog of prob-
lem (16):

max
C1,CHH,CLH

u (C1) + π1 (yH) [p (ỹH|yH)u (CHH) + p (ỹL|yH)u (Y2HL)]

+ π1 (yL) [p (ỹH|yL)u (CLH) + p (ỹL|yL)u (Y2LL)]

subject to

C1 = Y1 +
∑
z=H,L

π1 (yz)p (ỹH|yz) [Y2zH − CzH]

CzH ∈ [Coz (p (ỹH|yz)) , Y2zH] , z = H,L

and then recover sz (g) and µ (b|yz, ỹL) from

CzH = Coz (sz (g)) and sz (g) =
p (ỹH|yz)

p (ỹH|yz) + p (ỹL|yz) (1 − µ (b|yz, ỹL))
. (33)

D Discrimination across consumers

Throughout this appendix, h = u−1 denotes the inverse of the utility function.
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So far we have assumed that the incumbent firm cannot discriminate among con-
sumers with the same history. We now relax this assumption and show that the optimal
signal structure maintains the same features as in the restricted case. Our main interest is
in the differences in the contract structure induced by discrimination. We show that when
releasing information is optimal, the incumbent firm provides C2 (yH) < C

o
H (s (m)) to al-

most all consumers with y1 = yH.
First consider the case VoH (s (m)) = VLCSH . Then the allocation coincides with that in

Lemma 5,
C2 (yH,m) = CLCSH ,

and lack of discrimination has no impact on the allocation. The second and more inter-
esting case is one in which VoH (s (m)) > VLCSH . In this case, discrimination allows the
incumbent firm to offer less than VoH (s (m)) to almost all high types by exploiting the fact
that lower offers from outsiders attract a worse pool of agents. Recall that s∗ is the largest
share of high income consumers s such that

VoH (s) = VLCSH .

We then order all high income consumers and index them by i ∈ [0, 1]. We define i∗(m)

to be the measure of high types with signalm that generates the share s∗, for given infor-
mation policy µ (m|yL). The value i∗(m) ∈ (0, 1) identifies two groups of consumers. For
i ∈ [0, i∗ (m)], the value consumer i receives is

V (i) = VLCSH .

This is because the least cost separating contract constitutes a lower bound for all high
income consumers. For i ∈ [i∗ (m) , 1],

V (i) = VoH (si (m))

where

si (m) =
π1 (yH)

´ i
0 dĩ

π1 (yH)
´ i

0 dĩ+ (1 − π1 (yH))µ (m|yL)

is the share of high income consumers in a pool that includes all low types with signalm
and all high types with signal m and index smaller than i. Next we solve for the optimal
disclosure policy.
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Optimal public disclosure

The introduction of discrimination modifies the allocation associated to a given signal
structure in two ways. First, as long as the value of the Miyazaki-Wilson contract is higher
than VLCSH , high-type consumers with the same signal receive unequal consumption in
the second period. In particular, their utility in the second period belongs to the interval[
VLCSH ,VoH (s (m))

]
. Second, firms are able to extract additional profits in the second pe-

riod and rebate them to the agent in the first period. We show that these two features do
not fundamentally change the nature of the optimal disclosure policy.

Proposition 5. The optimal disclosure policy has a bad-news structure i.e. M = {g,b} (good or
bad) and µ (g|yH) = 1 and µ (b|yL) ∈ [0, 1]. i) For π1 sufficiently low, it is optimal to provide no
information; ii) For all π1, more information is disclosed under discrimination–and strictly so if
π1 is sufficiently high.

Proof. Proposition 5 shares most predictions with Proposition 2. Part i) follows from
yL < h

(
VLCSH

)
since h

(
VLCSH

)
is the minimum consumption that must be guaranteed to

high-income consumers. Part ii) hinges on the fact that the incumbent firm earns more
profits in the second period under discrimination, hence consumption is typically more
front-loaded for all interior disclosure policies.

To ease notation, we replace µ (b|yL) with µ, and, with slight abuse of notation, we
replace the dependence of i (.) and si (.) onmwith that on the associated µ. Formally, the
optimal signal under discrimination solves

max
µ∈[0,1]

u (Y1 + π1 (yH)Π (µ)) + π1 (yH)

[
i∗ (µ)VLCSH (yH) +

ˆ 1

i∗(µ)
VoH (si (µ))di

]
where

Π (µ) = Y2H −

[
i∗ (µ)h

(
VLCSH (yH)

)
+

ˆ 1

i∗(µ)
h (VoH (si (µ)))di

]
.

If µ = 1, the result is trivial as that corresponds to full information disclosure. If µ < 1,

−u ′ (C1)

ˆ 1

i∗(µ)
∂µh (V

o
H (si (µ)))di+

ˆ 1

i∗(µ)
∂µV

o
H (si (µ))di 6 0.

Since

u ′ (C1)h
′ (VoH (s1 (µ)))

ˆ 1

i∗(µ)
∂µV

o
H (si (µ))di > u

′ (C1)

ˆ 1

i∗(µ)
∂µh (V

o
H (si (µ)))di

59



by convexity of h, then
u ′ (C1)h

′ (VoH (s1 (µ))) > 1.

Let µ∗ be the optimal signal structure in the economy without discrimination. Suppose
by contradiction that µ∗ > µ. Then

u ′ (C1 (µ)) >
1

h ′ (VoH (s1 (µ)))
>

1
h ′ (VoH (s1 (µ∗)))

= u ′ (C∗1 (µ
∗))

where the second inequality follows by convexity of h and the last equality from interior
optimality since µ∗ > 0. It follows that C1 (µ) < C

∗
1 (µ

∗) or, equivalently, Π (µ) < Π∗ (µ∗).
Since VoH (si (m)) 6 VoH (s1 (m)) ∀i, then Π (µ̃) > Π∗ (µ̃) ∀µ̃, which implies Π∗ (µ) <
Π∗ (µ∗). Since Π∗ is a decreasing function, the latter inequality constitutes a contradic-
tion. Finally, if VoH (s (m)) > VLCSH , then Π (µ) > Π∗ (µ) which implies that µ > µ∗. Q.E.D.

E Effort

In this section, we extend the benchmark model to incorporate unobservable effort in the
first period of the contract. In order to highlight the effect of this extension on optimal
information design, we intentionally keep the environment as close as possible to our
benchmark.

E.1 Environment

Consider a model in which first period output y1 is constant and predetermined. At the
end of the first period, the consumer exerts effort e at cost v (e). At the beginning of the
second period, the incumbent and the consumer jointly observe the outcome of the effort
in the form of productivity z ∈ {zH, zL} where z ∼ f (z|e). Effort is an investment-like
good that does not affect first period output, but contributes to the formation of general
productivity. Productivity in turn affects the distribution of second subperiod output,
y2 ∈ {yL,yH} with y2 ∼ p (y2|z). We assume that while effort is privately known only by
the consumer, productivity is observed by both the consumer and the incumbent, but not
by outsiders. Outsiders only observe a signalm about the value of productivity,m ∼ µ (z).

An allocation is a contract offered by the incumbent, {C1, e,C2 (z,m)} , and a menu of
contracts offered by the outsiders.

Additional assumptions and definitions We define E (y2|z) =
∑
s p (ys|z)ys, with E (y2|zH) >

E (y2|zL), and E (y2|e) =
∑
z f (z|e)E (y2|z). To make the environment comparable to the
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economy in the text, we assume that y1 is equal to Y1 in the benchmark model. We also
assume that E (y2|zs) = Y2s and E (y2|e) = Y2 which requires us to specify a given level
of effort. Hence we assume that effort can take on two values, e and 0, and in equilib-
rium we guess (and verify) that is optimal to exert effort e. Furthermore, we assume that
f (zH|e) = π1 (yH) and p (y2|zs) = π2 (y2|ys) for s = H,L.

In this economy, productivity replaces first period income as the source of information
about future income that both the consumer and the incumbent have access to and that
the designer conveys a signal about. The key difference with our benchmark model is that
the determination of productivity z is influenced by an action the consumer performs and
the incumbent cannot observe.27 Thus, the two economies are equivalent except for the
existence of an incentive compatibility constraint that guarantees that the consumer exerts
effort e.

Equilibrium and optimal public disclosure We solve for the equilibrium under a given
signal structure. Most of the results follow directly from what we showed in the text,
hence we focus on the new features that originate from the introduction of effort. We
discuss the economically interesting case in which it is efficient to induce strictly positive
effort. Due to adverse selection, a consumer with a low realization of productivity always
consumes her expected output, E (y2|zL), which is also the only contract the outsiders are
willing to offer. However, in order to induce the outsiders not to offer a contract that
would attract borrowers with zH, the incumbent offers them

V (zH,m) = VoH (s (zH|m; e))

where s (zH|m; e) is the share of agents with productivity zH with signal m given the
equilibrium effort level e,

s (zH|m; e) =
µ (m|zH) f (zH|e)∑
z µ (m|z) f (z|e)

.

The key difference with the previous model is the endogeneity of productivity. For the
borrower to exert the effort level e, it has to be that

(f (zH|e) − f (zH|0)) [V (zH,m) − u (Y2L)] > v (e) − v (0)

27In a labor market application, we can think of human capital as not fully revealing the amount of effort
the worker exerts. The distribution f might be induced by either unobserved worker type or by pure luck.
What matters for our results is that the source of uncertainty underlying f is uncorrelated with that behind
p.
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or
[V (zH,m) − u (Y2L)] >

v (e) − v (0)
(f (zH|e) − f (zH|0))

. (34)

If this incentive compatibility constraint is satisfied, the equilibrium consumption alloca-
tion is identical to the one in the benchmark model, otherwise borrowers exert no effort.

Notice that the information design has no effect on the value received by borrowers
with low productivity. The only way to induce effort is to provide additional information
about borrowers with high productivity, hence increasing their equilibrium value. We
summarize this result in the following proposition:

Proposition 6. Let µ∗ be the optimal signal structure in the economy without hidden effort. i) If
(34) holds, then µ∗ is optimal in the economy with effort. ii) If (34) does not hold when evaluated
at µ∗, then the optimal signal structure is: M = {g,b} (good or bad) and µ (g|zH) = 1 and
µ (b|zL) ∈ (0, 1) such that

VoH

(
f (zH|e)

f (zH|e) + (1 − µ (b|zL)) f (zL|e)

)
=

v (e) − v (0)
(f (zH|e) − f (zH|0))

+ u (Y2L)

Moreover, µ (b|zL) > µ∗ (b|zL). That is, the optimal signal with hidden effort is more informative
than the one without hidden effort.

Proof. Part i) is straightforward since µ∗ satisfies the IC constraint and it is optimal in
its absence. Part ii) follows from concavity of (10), the binding incentive constraint (34)
and VoH (s) being increasing in s. Q.E.D.

F Consumer saving

In the benchmark economy, the insurance contract is the only vehicle available to the con-
sumer to transfer resources between period 1 and period 2. In this section, we allow the
consumer to save at a gross rate equal to one, the rate at which they value resources across
periods. We show that, under two-sided lack of commitment, the optimal public disclo-
sure policy then reveals no information for every value of π1 (yH). Disclosure raises the
period 2 transfers received by high-income consumers at the expense of period 1 trans-
fers. When consumers can save, they can transfer resources from period 1 to both states
in period 2, including the low-income state where marginal utility is highest; thus, it is
optimal to maximize the incumbent’s ex-post profits after y1 = yH, rebate them in period
1, and let consumers save to self-insure against a bad income realization.

Formally, in the first subperiod of period 1, the consumer can privately store a > 0
units of consumption, which pay a units of consumption in the first subperiod of period
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2, regardless of the realization of y1.28 Since savings are chosen before income is realized,
all consumers enter period 2 with the same savings a.29

Savings do not affect the equilibrium contract in period 2. They simply increase the
consumer’s expected consumption. Consider a consumer who enters period 2 with sav-
ings a. In the Miyazaki--Wilson program (2), the nonnegative profit condition involves
only the resources of the firm, while the incentive compatibility and participation con-
straints compare the consumption that the same consumer obtains under different con-
tracts, so the savings a add to both sides and cancel. Hence, CoH (s) is independent of
a, and the outside option value–including saving–is u (CoH (s) + a) for the high type and
u (Y2L + a) for the low type. The same argument applies to the retention offer of the in-
cumbent and to the withdrawal stage: every comparison between contracts is unaffected
by a common shift in consumption.30 The characterization in Lemmas 4 and 5 therefore
continues to hold, with the consumer now consumingC1−a in period 1 andCoH (s (m))+a

in period 2 if y1 = yH and Y2L + a if y1 = yL. The consumer’s optimal saving a solves

max
a>0

u (C1 − a) + π1 (yH)
∑
m

µ (m|yH)u (C
o
H (s (m)) + a) + π1 (yL)u (Y2L + a) . (35)

Lemma 9. Given a public disclosure policy (M,µ), the equilibrium consumption offered by firms
is as in Lemma 5, and the consumer’s optimal saving a solve (35).

We now turn to the optimal disclosure policy.

Proposition 7. Suppose that the consumer can save at a gross rate equal to one and that nei-
ther the firm nor the consumer can commit. Then, for every value of π1 (yH) the optimal public
disclosure policy reveals no information.

Proof. It remains optimal to assign the same signal to all high-income consumers: the
argument in the proof of Proposition 2 relies only on the convexity of CoH (s) and the
concavity of u, and savings shift all period-2 consumption levels by the same constant.
As in Section 5.1, the designer then effectively chooses the period-2 consumption of high-

28Storage within the period is never used: consumers value second-subperiod consumption at β < 1, so
moving consumption from the first to the second subperiod at rate one is strictly unprofitable. We also do
not allow the consumer to store consumption received in the second subperiod of period 1.

29This implies that whether savings are hidden or not is not important. Firms in period 2 cannot make
inference on the agent’s type by observing their savings.

30This exact irrelevance result is driven by the linear aggregation of consumption within a period. In the
economy studied in Dovis and Martellini (2024), savings will affect the incentive constraint in the Miyazaki-
-Wilson program. Yet, the conclusion of Proposition 7 below, that no information disclosure is optimal for
every π1 (yH) when consumers can save, holds in that model as well.
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income consumers, C2H = CoH (s (g)), and the optimal disclosure policy solves

max
C2H∈[CoH(π1(yH)),Y2H]

W (C2H) (36)

where

W (C2H) ≡ max
a>0

u (C1 (C2H) − a) + π1 (yH)u (C2H + a) + π1 (yL)u (Y2L + a) (37)

and C1 (C2H) = Y1 + π1 (yH) (Y2H − C2H), with the signal structure recovered from C2H as
in (17).

The objective in (37) is strictly concave in a, so the optimal savings a∗ are unique and
satisfy the necessary and sufficient first-order condition

u ′ (C1 (C2H) − a
∗) > π1 (yH)u

′ (C2H + a∗) + π1 (yL)u
′ (Y2L + a

∗) , (38)

with equality if a∗ > 0.31 Moreover, for every C2H in the admissible range,

C2H > CoH (π1 (yH)) > C
LCS
H = Y2L + βκ (π2 (yH|yH) − π2 (yH|yL)) (yH − yL) > Y2L, (39)

where the equality follows from the least-cost-separating allocation (4) by subtracting the
binding incentive compatibility constraint of the low-income consumers, Y2L = cam +

βπ2 (yH|yL) cpm, from the expected consumption of the high-income consumers, CLCSH =

cam+βπ2 (yH|yH) cpm, and using cpm = κ (yH − yL). Combining (38) withu ′ (Y2L + a
∗) >

u ′ (C2H + a∗) yields
u ′ (C1 (C2H) − a

∗) > u ′ (C2H + a∗) . (40)

Thus, consumption is strictly back-loaded after a high income realization, under every
disclosure policy.

By the envelope theorem,W is differentiable with

W ′ (C2H) = π1 (yH) [u
′ (C2H + a∗) − u ′ (C1 (C2H) − a

∗)] < 0,

where the inequality follows from (40). Thus, W is strictly decreasing and the unique
optimum is C2H = CoH (π1 (yH)), attained by assigning the same signal to all consumers,
s (g) = π1 (yH). Q.E.D.

31Saving the entire period-1 consumption is never optimal: at a = C1 (C2H), consumption in period 1 is
zero and strictly below consumption in period 2 in both states, so a marginal reduction in savings raises
utility.
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Remark. Savings play no role under one-sided commitment. Any allocation the consumer
attains by saving can be replicated by the contract directly, so the optimal contract of Sec-
tion 4 is unchanged. Moreover, the consumer has no incentive to save at the equilibrium
allocation: by (9), C1 = C2 (yL) 6 C2 (yH), so

u ′ (C1) > π1 (yH)u
′ (C2 (yH)) + π1 (yL)u

′ (C2 (yL))

and the first-order condition for savings holds at a = 0. With commitment, the firm
back-loads consumption on the consumer’s behalf, and Proposition 1 is unchanged.
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