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Abstract

We study decentralized markets in which advisers have con�icts of interest and

compete for customers via information provision. We show that competition partially

disciplines con�icted advisers. The equilibrium features information dispersion and

sorting of heterogeneous customers and advisers: advisers with expertise in more in-

formation sensitive assets attract less informed customers, provide worse information,

and earn higher pro�ts. We apply our framework to the market for �nancial advice

and establish new insights: while the con�icted fee structure a�ects asset return, it is

irrelevant for the welfare of consumers. It is the underlying distribution of �nancial

literacy that determines the consumers' welfare.
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1 Introduction

Providing advice is an important function of intermediaries. The compensation structure of

intermediaries, however, often leads to con�icts of interest. For example, broker-dealer �rms

are compensated by commissions and fund distribution fees, and realtors receive fees only if

they close a deal. As a result, a key subject of interest for regulators and in the empirical

literature has been how these misaligned incentives a�ect customers.1 Yet, how markets for

con�icted advice function and their consequences for investors remain unknown.

In this paper, we study information provision in decentralized markets in which advisers

are subject to con�icts of interest. Advisers (brokers or realtors) are compensated only if

they successfully convince their customers to take an action (buy the asset). Taking these

misaligned incentives as given, we analyze to what extent competition can discipline advisers

and generate valuable information for customers.

Advisers di�er in their expertise and compete for customers by their information policies.

Speci�cally, each adviser is perfectly informed about one particular type of asset, and assets

di�er in their information sensitivity. Hence, an adviser with expertise in a more information-

sensitive asset e�ectively has more valuable knowledge. Customers, who di�er in the quality

of their ex-ante information, understand the misaligned incentives of advisers and choose

their advisers optimally. After choosing an advisor, the customer receives the information,

rationally updates his beliefs, and makes his investment decision.

In order to attract a particular customer, an adviser must provide su�ciently valuable

information so that the customer does not prefer to match with someone else. Each adviser

is subject to a capacity constraint in the sense that they can at most match only with one

customer and vice versa. Thus, the environment can be understood as a matching model

with two-sided heterogeneity, where information provision determines the gains for both

1Financial advice especially has received much interest in the empirical literature, which shows that
�nancial advisers drive customers to chase returns (Linnainmaa et al. (2015)), steer them towards high-fee,
actively managed investments (Mullainathan et al. (2012)), and recommend unsuitable products when they
earn high commissions (Anagol et al. (2013)). As a result, portfolios of advised customers underperform
(e.g. Bergstresser et al. (2009), Chalmers and Reuter (2010) and Hoechle et al. (2013)). This has drawn the
attention of regulators (CEA (2015)), who have found a substantial welfare loss from con�icted advice in the
United States. As a result, the department of labor has instituted a new rule holding �nancial advisers to
the �duciary duty standard. Other countries have enacted a variety of measures, such as banning payments
from product providers to advisers (Australia, Netherlands, UK) or mandating disclosures about con�icts of
interest (Canada, Germany).
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sides. The distribution of information quality, the value of information to customers, the

pro�ts of advisers, and the sorting patterns are thus all determined competitively.

Intuitively, since all advisers have incentives to deceive customers, they prefer to attract

the least-informed ones. This drives up the value of information received by these customers.

We show that, in equilibrium, the adviser with the most valuable knowledge attracts the

least-informed customer. That is, the equilibrium features negative assortative matching.

As a result, less-informed customers receive less valuable information than better-informed

customers, while still gaining more information than better-informed customers relative to

deciding on their own. This also implies that such customers' matching advisers�those

with more valuable knowledge�obtain a higher pro�t. Thus, competition under heterogene-

ity leads to di�erent rents for di�erent agents. Information quality is dispersed, and advisers

generally provide partial disclosure.

Our framework provides a direct link between information quality and the distribution

of customers' informedness and advisers' expertise. We show that when other customers

in the economy become better informed, less-informed customers bene�t and receive better

information, even though their own level of informedness does not change.

Conceptually, the economics behind this result are analogous to the standard assignment

model with price competition. In our framework, advisers see customers who are less in-

formed as more valuable matches. The exact quality of information a customer receives in

equilibrium is pinned down such that his matching adviser would not pro�t from attracting

his next-best competitor, a customer who is slightly better informed than him. Hence, when

other customers become better-informed, meaning that his competitors become less attrac-

tive from the viewpoint of advisers, the customer becomes relatively scarce and thus receives

a higher rent in the form of better information.

A fundamental di�erence from the standard model with price competition is that the

value of information is not perfectly transferable. Hence, technically, our environment falls

into the class of matching problems with imperfectly transferable utilities. This suggests

that the decentralized outcome may not maximize aggregate surplus. Indeed, we show that

information provision is always distorted. Importantly, the equilibrium may provide both

too little and too much information compared to e�cient outcome.

The existence of distortion further highlights the cost of advisers' compensation struc-

tures. Speci�cally, our main model takes the advisers' compensation structure as given from
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the viewpoint of customers, and side payment is disallowed. This aims to capture the reality

that, in practice, brokers are compensated by distribution fees set by fund issuers and do

not charge a separate fee for their information service.2 As shown in Section 6.1, if fees were

set competitively (e.g., if advisers could commit to refunding 12b-1 fees to investors), the

environment could then be solved as the standard matching model with transferal utilities,

which always guarantees the e�cient outcome.

Despite allowing for a general message space, we provide a closed form characterization of

the optimal policy. With this tractable framework, we further establish two new insights on

how con�icted payments a�ect customers. First of all, counterintuitively, we show that the

higher the advisers fees, the better the information received by customers. This is because

information and fees are substitutes from the viewpoints of customers. With competition,

an adviser must provide better information to the customer in order to compensate for the

higher fee.

Second, we establish an equivalence of consumers' utilities under information v.s. price

competition. That is, even though information is distorted in our environment, consumers'

utilities generally are not. Speci�cally, as long as advisers are relatively scarce (i.e. they are

on the short side of market), we show that all customers receive the same utilities across

the two settings. That is, customers will be indi�erent between getting a better information

with a higher fee and getting distorted information.

Our results thus have important policy implication in the market of �nancial advice.

When regulators limit the advisers ability to receive kickbacks, in equilibrium advisers re-

spond by charging a higher fee. Our irrelevance result suggests that this e�ect balances out

perfectly. Thus, while regulation aimed at con�icted payments can improve information, it,

contrary to the conventional wisdom, does not actually increase consumer welfare.

Related Literature Our paper is the �rst to study information provision in a model

of decentralized competition with heterogeneity. Methodologically, our work is built on

2See, for example, Understanding Your brokerage and Investment Advisory Relationships by Morgan Stan-
ley (Dec 2014): �In addition to taking your orders, executing your trades and providing custody services,
we also provide investor education, investment research, �nancial tools and professional, personalized in-
formation about �nancial products and services, including recommendations to our brokerage clients about
whether to buy, sell or hold securities. We do not charge a separate fee for these services because these
services are part of, or �incidental to,� our brokerage services.
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the Bayesian Persuasion approach (put forth by Kamenica and Gentzkow (2011))3 and the

literature on matching markets (initiated by Becker (1973), Shapley and Shubik (1971)).4

This allows us to derive the adviser's optimal information policy without any restrictions on

the messages, and to characterize the equilibrium information value for each type of customer,

taking into account what other advisers o�er. We are then able to establish new insights

on how the underlying distribution of customers' informedness a�ect the equilibrium value

of information. In other words, how the distribution of �nancial literacy a�ects consumers

with di�erent sophistication. This is of �rst-order importance for policy, since generally, less

sophisticated customers are perceived as being more at risk in such markets.

Within the Bayesian Persuasion framework, other papers are studying the e�ects of com-

petition, although none feature heterogeneity and sorting, which is central to our analysis.

Gentzkow and Kamenica (2011) study a model where senders whose preferences di�er from

those a single receiver can simultaneously disclose information. They show that adding

more senders or making their preferences less aligned improves the quality of information

in equilibrium.5 Au and Kawai (2015) study a game with one receiver and multiple senders

with possibly di�erent priors and characterize how equilibrium information changes with

each sender's prior. Unlike these two papers, we assume that a customer only observes the

information from the adviser he matches with. This exclusivity of information provision is

precisely what allows us to study sorting and characterize how di�erent customers choose dif-

ferent advisers. Also, since these papers feature only a single receiver, they cannot generate

information dispersion, i.e. di�erent customers receiving better or worse information.

Board and Lu (2015) study a random search model in which sellers compete via persua-

sion. Like us, they take the con�ict of interest as given and leave any underlying compen-

sation structure or price setting unmodeled. The main tradeo� in their paper is whether a

seller should provide information to discourage the buyer from continuing to search, which

will depend on the value of information o�ered by other sellers in equilibrium. In our model,

each customer can freely choose whom to match with (i.e., matching is frictionless). In or-

3Kamenica and Gentzkow (2011) analyzes the environment with one single sender with monopoly power
and one receiver.

4Most works in this literature analyzes matching patterns with transferable utilities, with few exceptions:
Legros and Newman (2007) provides a general sorting condition in an environment with imperfect transferable
utilities. Chiappori and Reny (2006) studies a risk-sharing problem in a matching model.

5However, Li and Norman (2015) show that if senders reveal information sequentially, the receiver can
be worse o�.
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der to attract a particular customer, an adviser must provide him information value that is

weakly higher than he could have obtained from other advisers. The continuation value in

their model thus shares a similar spirit as our equilibrium utilities. The special case of ours

where advisers are homogeneous and they are on the long side, our model would yield full

disclosure, which is similar to the case of vanishing search costs in their framework.

Outside of Bayesian Persuasion, Ostrovsky and Schwarz (2010) studies the school's opti-

mal disclosure of students' abilities in order to maximize their average job placement, taking

into account that the job market features assortative matching. We share similar con�icts

of interest in the sense that advisers want to maximize customers' purchasing rates. The

focus in Ostrovsky's paper, however, is how one information provider a�ects the matching

patterns between students (assets) and jobs (customers). The matching in our model, on

the other hand, is between di�erent information providers and customers.

In a series of papers by Inderst and Ottaviani, advisers must exert e�ort to �nd cus-

tomers and can choose whether to recommend a product to them. Manufacturers of goods

o�er incentive contracts to advisers, which cannot guarantee that advisers make the rec-

ommendation that best �ts the customer. Inderst and Ottaviani (2009) characterizes a

monopoly problem and Inderst and Ottaviani (2012a) extend the setting to two competing

manufacturers. Both papers characterize adviser fees and information provision in equilib-

rium, but because they do not feature any heterogeneity, they remain silent on the central

questions of our paper.6 Inderst and Ottaviani (2012b) extends the monopoly case to two

consumer types: naive ones who always believe advice and rational ones who understand

adviser incentives. In our model, customers have di�erent ex-ante information, but they

are all fully rational. Patterns which may be interpreted as exploitation are actually the

outcome of competition and policies targeting the fees of �nancial advisers have no e�ect on

customer utility. Thus, our paper o�ers a contrasting view to their results.

6Also, in their setting, advisers are restricted to give customers a binary recommendation. A priori, it
is not clear whether this is without loss of generality. Using Bayesian persuasion, our paper makes no such
restrictions ex-ante. Advisers in our model can use any arbitrary information policy.
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2 Model

Customers There is a mass of heterogeneous customers who are di�erent in terms of their

ex-ante information quality. They are indexed by type b ∈ B ≡
[
b, b
]
, which is observable

with 0 ≤ b < b < 1. Let Q(b) denote the measure of customers with types weakly below b

and let Q(b̄) denote the overall measure of customers. Q (b) admits a di�erentiable density

q (b). All customers have access to a set of assets L ≡ [l, l̄], which is indexed by l. The payo�

of each asset l is determined by the asset speci�c random variable s ∈ [0, 1], and is given by

y (s, l) =

 r if s ≥ λ

−l if s < λ,
(1)

where s is distributed with strictly positive and continuous pdf f (s). Thus, the asset gives

a positive payo� r > 0 only if s ≥ λ. Otherwise, it results in a loss l > 0. This assumption

implies that if a customer perfectly observes the state s, he invests if only if s ≥ λ.

Each customer b can potentially invest in all assets and receives a private signal about

each asset's quality, xl (s, b) = 1 {s ≥ bλ}. Hence, by construction, if an asset is good

(s ≥ λ), customers always get a positive signal (x = 1). However, there are false positives

if bλ ≤ s < λ. A customer with higher b is thus more informed, since his signal has a lower

probability of false positives.

Likewise, an asset with higher l is more information sensitive: information reduces the

likelihood of false positives, which is more valuable whenever l is higher.

Advisers There is a unit mass of heterogeneous advisers on the other side of the market.

Each adviser has expertise in one particular type of asset l and is perfectly informed about

the realized state s of this asset. Since this is the only dimension in which advisers di�er, we

use l to denote the type of an adviser. The distribution of adviser types is given by measure

G(l), which has di�erentiable density g (l) and domain L.

The two-sided heterogeneity in our model captures two important dimensions of the

market for information: customers (the demand side) di�er in their ex-ante information

and hence their needs for information; advisers (the supply side) di�er in the value of the

information they can provide, since an adviser who has expertise in a more information

sensitive asset (i.e. a higher l) e�ectively has more valuable information.
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Figure 1: Payo� and Information

To capture the con�ict of interest between advisers and customers, we assume that an

adviser receives a positive payo� α > 0 whenever a customer invests after matching with her,

independently of the realized state. This payo� captures a of con�ict of interest that makes

advisers have an incentive to persuade customers to invest, despite them not bene�ting from

it.

In the context of �nancial advisers, this payo� represents a commission paid by cus-

tomers. Speci�cally, in the case of mutual funds, customers pay additional distribution fees

(e.g., loads and 12b-1 fees) when they buy funds through brokers or advisors, instead of

buying fund directly.7 More generally, for doctors, it may represent a kickback received by a

pharmaceutical company, the cost of which is not directly passed on to the customer,8 while

for lawyers it may represent the reputational gain of �ghting a large trial. We consequently

7For example, Bergstresser et al. (2009) estimates that broker-channel mutual fund consumers may have
paid as much as $3.6 billion in front end loads in 2002, $2.8 billion in back-end loads and another $8.8 billion
in 12b-1 fees, in additional to the investment management fees.

8For example, if insurance covers the cost of brand medication and a doctor receives a kickback from the
manufacturer which is priced into the cost of the medicine, the patient does not bear this cost when making
his decision.
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allow the payo� to have two components: α = αc +α0 , where αc ≥ 0 represents the portion

paid by customers, and α0 ≥ 0 represents the portion that is not.

Market for advice We consider a decentralized market for advice, where di�erent advisers

compete for di�erent customers via information provision. Speci�cally, we assume that each

adviser can only serve one customer, and each customer can only obtain advice from one

adviser (i.e., information about one type of asset l). To model the information provision

of advisers, we assume that each adviser can post (and commit to) an information policy

before the state is realized. The information policy consists of a signal σb : [0, 1] → ∆ (M)

that maps the state into a distribution over messages m ∈M.9

Given the posted information policies, customers make two choices. The �rst decision

is to choose from which adviser to seek advice. This is the matching decision. The second

one is whether to invest. After the match is formed, the customer observes �rst his private

signal xl for asset l and then the message m sent by the adviser. He then uses Bayes rule

to form a posterior belief µ ∈ ∆ ([0, 1]) about the state of asset l, conditional on both x and

m, and decides whether or not to invest. If he decides to invest, he buys the asset l through

the adviser l and the adviser receives payo� α.

For assets about which he does not receive advice, each customer makes his investment

decision based on his own private signal. In other words, we assume that all investors

can buy fund directly; hence, whether an customer purchases through advisers or not is an

endogenous outcome.10 We use u0(b, l) to denote the expected value of customer b for trading

asset l by himself, which is given by

u0 (b, l) ≡ (1− F (bλ))

(
1− F (λ)

1− F (bλ)
r −

(
1− 1− F (λ)

1− F (bλ)

)
l

)
(2)

= (1− F (λ))r − (F (λ)− F (bλ))l.

In Equation (2), with probability 1 − F (bλ), the customer's private signal is high and he

chooses to invest. His expected payo� is the term in brackets. The �rst expression is the

probability that s ≥ λ conditional on s ≥ bλ times payo� r. The second term is the

9The particular message space M is irrelevant, as long as it has more than two elements. This is because
the customer's action (invest or don't invest) is binary. See Kamenica and Gentzkow (2011), Prop. 1.

10In Appendix B, we consider the case where advisers act as gatekeepers for comparison.
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Figure 2: Timeline

probability that s < λ conditional on s ≥ bλ times the loss l.

Recall that, when matching with an adviser, a customer needs to pay αc whenever he

chooses to invest. We can thus interpret parameter αc as the additional cost if a customer

chooses to invest through an adviser instead doing so on his own. To make our information

market more interesting, we focus on the following parameter restrictions throughout the

paper.

Assumption. (A1)
(

1−F (λ)
1−F (bλ)

r −
(

1− 1−F (λ)
1−F (bλ)

)
l̄
)
> αc. (A2)

F (λ)−F (b̄λ)
1−F (λ)

l > αc

Assumption (A1) guarantees that the asset is su�ciently valuable so that, after the cost

αc, all customers will invest even without receiving further information from advisers. This

allows us to simplify our exposition. Assumption (A2) guarantees that all advisers can

provide positive value to all customers, so that all matches are potentially pro�table. Under

these two assumptions, if we had a monopolistic adviser, she would choose an information

policy which extracts all value from customers and leaves them with their autarky value

u0 (b, l). This highlights how our results are driven by competition.

Figure 2 summarizes the timeline of our setup.

Equilibrium Our equilibrium concept is the core of the assignment game: it requires that

advisers are matched to customers in a stable way. That is, any competitive equilibrium

must satisfy no surplus condition: if any two agents agree to match, they cannot be better

o� by matching with others or using di�erent information policies.

Denote v(b, l, u) as the utility of adviser l, conditional on providing a customer b with
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additional information value of u, which is given by:

v(b, l, ū) = max
σ

Ṽ (b, l, σ)

Ũ(b, l, σ)− u0(b, l) ≥ ū (3)

That is, by choosing an optimal policy σ, v(b, l, ū) is the payo� to an adviser conditional

on leaving customer b with gain ū. This function represents the utility possibility frontier,

and in equilibrium, agents will always achieve an allocation on this frontier. Each customer

can invest on his own, regardless of which adviser to chooses. Hence, he will choose the

adviser who provides him the most valuable information, which is the di�erence between

the expected value under policy σ, Ũ(b, l, σ), and the expected value of self-directed trade,

u0(b, l). We let u(b, l, v̄) denote the maximum gain to customer b if he matches with an

adviser l, who receives an utility of v̄ within the match.

The equilibrium features of a payo� function for each agent, U(b) and V (l). Each agent

takes the equilibrium utility of others as given and decides who to match with. We let H(b, l)

denote the measure of advisers below l that match to customers with type below b on the

product of {B∪∅}×{L∪∅}. Let HA(l) and HC(b) denote the marginals of this distribution,

respectively. That is, HA(l) ≡ H(b̄, l) denotes the measure of advisers with type below l

and HC(b) ≡ H(b, l̄) denotes the measure of customers with type below b. The matching is

feasible if and only if the marginals coincide with the distribution of advisers and customers:

HC(b) = Q(b)HA(l) = G(l). (4)

This marginal condition is often called the market clearing condition.

De�nition 1. An equilibrium consists of matching decisions H(b, l) and payo� functions

U : B → R+ and V : L→ R+ that satisfy the following conditions.

(1) Advisers' optimality:

V (l) = max
b̃∈B∪{∅}

v(b̃, l, U(b̃)) (5)

and (b, l) ∈ suppH if and only if b maximizes (5) given l.
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(2) Customers' optimality:

U(b) = max
l̃∈L∪{∅}

u(b, l̃, V (l̃)) (6)

and (b, l) ∈ suppH if and only if l maximizes (6) given b.

(3) Feasibility Condition in Equation (4).

The de�nition does not explicitly de�ne the information provided in equilibrium. How-

ever, given equilibrium payo�s V (l) and U (b), it is implicitly de�ned via Problem (3) and

it is characterized in details below.

3 Characterization

We solve the model in two steps. First, we show that within a pair, without loss of generality,

the optimal policy in Problem 3 can be characterized by a cuto� ŝ ∈ [bλ, λ] such that the

adviser recommends to invest if and only if s ≥ ŝ (Proposition 1). As a result, despite

allowing for a general message space, we obtain a simple functional form for v(b, l, u). Based

on that, we then analyze the sorting decision in this two-sided market, and pin down the

equilibrium payo� and information policies for all agents.

3.1 Information Policies

Our information structure implies that whenever a customer receives a bad signal (x = 0),

he knows for sure that the asset is bad (i.e., x = 0 whenever s < bλ which implies that

y (s, l) < 0 with certainty). Then, investing is never optimal for any message received from

an adviser. We we can therefore limit attention to x = 1 when describing the optimal

information policy. Conditional on x = 1, the customer learns that s ≥ bλ and her belief

about s is given by the pdf f(s)
1−F (bλ)

with domain [bλ, 1]. We write µ1 for the corresponding

measure.

Reformulation Given any policy σ and realized message m, a customer forms a posterior

belief µ ∈ ∆ ([0, 1]) . Since the message is random, σ induces a distribution Pσ on the space

of posteriors beliefs. Based on Kamenica and Gentzkow (2011), Prop. 1, every distribution
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on the space of posterior beliefs P ∈ ∆ (∆ ([bλ, 1])) can be induced by a signal, provided

that P satis�es the Bayes-plausibility condition

EPµ = µ1. (7)

We can therefore represent the adviser's problem 3 as maximizing over Bayes plausible

distributions of posteriors after x = 1 has realized and identify any information policy with

P .

We let i (µ) ∈ {0, 1} denote the investment decision conditional on x = 1 and posterior

µ, so that i = 1 whenever the customer's expected value from investing is positive and i = 0

otherwise, i.e.

i (µ) = 1 {Eµ [y (s, l)]− αc ≥ 0} . (8)

Given given information policy P, the probability of a customer investing is then given by

EP [i (µ)] . Hence, the payo� of an adviser under such policy is

Ṽ (b, l, P ) = α (1− F (bλ))EP [i (µ)] .

That is, conditional on the customer receiving a positive private signal, which happens with

probability 1−F (bλ), the adviser receives α with probability EP [i (µ)] . The expected utility

of a customer under information policy P is then his expected payo� conditional on investing,

which is

Ũ(b, l, P ) = (1− F (bλ))EP [i (µ) (Eµ [y (s, l)]− αc)] .

To summarize, the optimization problem of an adviser in Equation 3 can be written as

v (b, l, ū) = max
P∈∆(∆([bλ,1]))

α (1− F (bλ))EP [i (µ)] (9)

s.t. (1− F (bλ))EP [i (µ) (Eµ [y (s, l)]− αc)]− u0 (b, l) ≥ ū

EPµ = µ1.

Threshold Policy We now solve for the optimal policy and show that it is a threshold

policy. The following Lemma shows that the optimal policy induces at most two posterior

beliefs.
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Lemma 1. For any information policy P such that Ũ(b, l, P ) > u0 (b, l), there exists an

equivalent policy P̂ , which only puts weight

p := P (µ : i (µ) = 1)

on the posterior µI = EP [µ|i (µ) = 1] and (1− p) on the posterior µN = EP [µ|i (µ) = 0] .11

Based on Lemma 1, it is without loss of generality to put mass on two posteriors µI

and µN , which are the posteriors conditional on investing and not investing. The Bayes

plausibility condition then becomes

pµI + (1− p)µN = µ1.

It immediately implies that µI and µN are absolutely continuous with respect to µ1. There-

fore, they both must admit densities, which, with slight abuse of notation, we denote with

µI (s) and µN (s). For any given state s, the density µN(s) can be expressed as a function

of p and µI(s) using the Bayes plausibility condition. This implies

µN(s) =

f(s)
1−F (bλ)

− pµI (s)

1− p
≥ 0,

which is strictly decreasing in µI(s). Since the density function must be positive, this equation

de�nes an upper bound for µI(s).

Hence, the adviser's problem can be further reduced to maximize over µI (s) and p,

subject to

µI (s) ∈
[
0,

1

p

f (s)

1− F (bλ)

]
.

Recall that an adviser only cares about the probability of investing (which is represented

by p). However, for a given p and conditional on the investment taking place, a customer is

strictly better o� if an adviser puts a higher weight on the states that give a positive payo�,

i.e. s ≥ λ. This immediately suggests that for any optimal policy that solves Problem 3,

11In equilibrium, all customers who participate in the market will receive a value strictly higher than
u0 (b, l). Throughout this Section, we therefore focus attention on the case Ũ (b, l, P ) > u0 (b, l). If
Ũ (b, l, P ) = u0 (b, l), the customer receives no information. P then simply puts probability one on the
customer's prior.
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µI(s) must hit its upper bound for any s ≥ λ. Otherwise, there exists a Pareto improvement.

On the other hand, whenever s < λ, customers receive a constant payo� of −l. Hence, on

[0, λ] it is irrelevant for customers whether µI (s) hits is upper bound. Only the total mass

on s < λ matters.

As a result, without loss of generality, the optimal policy can be characterized by a cuto�

ŝ ∈ [bλ, λ] such that, for any s ≥ ŝ, the density µI (s) hits its upper bound and is zero

otherwise:

µI(s) =

 1
p

f(s)
1−F (bλ)

s ≥ ŝ

0 s < ŝ.

The probability of investing is then given by p = 1− F (ŝ). This leads to our Proposition 1.

Proposition 1. Without loss of generality, the optimal policy can be characterized by a

cuto� ŝ ∈ [bλ, λ] such that the adviser recommends to invest if and only if s ≥ ŝ.

The implementation of this policy is a message m(s) = 1{s ≥ ŝ}. That is, when the

adviser recommends to (not) invest, the state s must be (lower) higher than a cuto� ŝ ∈
[bλ, λ]. In the following, we identify each information policy with the cuto� ŝ.

The higher the threshold ŝ, the better the information, as the customer is less likely to

have a false positive. The gain of a customer who seeks advice about asset l with information

policy ŝ, relativity to the self-directed trade, thus yields

Ũ(b, l, ŝ)− u0(b, l) = (F (ŝ)− F (bλ)) l − αc(1− F (ŝ)). (10)

The �rst term captures the additional gain from information ŝ. Speci�cally, under the cuto�

rule ŝ ∈ [bλ, λ], a customer b makes a bad investment and receives a negative payo� −l with
probability F (λ)−F (ŝ). If a customer would have traded based on his own signal, he would

have made a mistake with probability F (λ) − F (bλ). Hence, the added value of cuto� rule

ŝ to a customer b is given by (F (ŝ) − F (bλ))l, which represents the value of reducing the

customer's mistakes. The second term represents the expected cost by investing through an

adviser. That is, the customer needs to pay additional cost αc > 0 whenever he invests,

which happens with probability 1− F (ŝ).
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The adviser's optimization problem can now be conveniently rewritten as

v(b, l, ū) ≡ max
ŝ∈[bλ,λ]

α(1− F (ŝ)) (11)

s.t.(F (ŝ)− F (bλ))l − αc(1− F (ŝ)) ≥ ū.

An adviser is better o� for a lower ŝ, as it implies a higher probability of investment. A

customer, on the other hand, is worse o� for a lower ŝ, as it implies a higher probability of

making mistakes.

The solution to Problem 3 admits a simple closed form:

v(b, l, ū) = α

(
1−

(
F (bλ)l + ū+ αc

l + αc

))
. (12)

Similarly, we write u(b, l, v̄) for the gain of customer b who matches with adviser l, who

receives utility v̄. The expression is given by

u(b, l, v̄) = (1− F (bλ)) l −
(
l + αc
α

)
v̄. (13)

3.2 Matching Patterns

We now use the solution obtained in Equation (12) to analyze the matching patterns. First

of all, according to Equation (12), conditional on providing ū to her customer, an adviser

would prefer to match with less informed customer, because vb(b, l, ū) < 0. Intuitively, �xing

any policy ŝ, a less informed customer gains more as he has worse information when he

trades the asset himself. Hence, conditional on promising gain ū to a customer, an adviser

is able to give worse information (i.e. a lower threshold ŝ) if the customer is less informed.

Thus, she obtains a higher payo�.

In equilibrium, an adviser takes customers' utilities U(b) as given and chooses a customer

optimally:

V (l) = max
b̃
v(b̃, l, U(b̃)). (14)

Clearly, the payo� to an adviser decreases with the promised utility of the customer,
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since vu(b, l, ū) < 0. Given that all advisers prefer to match with less informed customers,

competition implies that less informed customers must be promised with a higher utility

U(b) in equilibrium. Otherwise, everyone wants to choose a lower b, which cannot happen in

equilibrium. This thus suggests that the equilibrium gain U(b) must decrease in b. Similarly,

an adviser with more valuable expertise is the more attractive type from the viewpoint of

customers (i.e., ul(b, l, v̄) > 0) and thus the equilibrium pro�t V (l) must increase in l.

In equilibrium, it is the adviser that can o�er the most valuable information that attracts

the least informed customer. To understand the sorting outcome, observe that, �xing a policy

ŝ for any pair (l, b), the information gain of customer is given by (F (ŝ)− F (bλ)) l. That is,

there is complementarity between a higher l and a less informed customer for any given

information. This suggests that it is less costly for an adviser with higher l to attract the

least informed customer, since he can lie more (i,.e., providing a lower ŝ) conditional on

providing the same level of promised utility.

One can see this from customers' viewpoint as well. Since the gain of any given policy is

highest for least informed customers, they are the ones who are most willing to accept a less

precise policy in exchange for more valuable expertise. Formally, from Equation (13), one

can easily see that it is the less informed customer that prefer to seek for advice on higher l

in equilibrium. For any l′ > l and b′ > b,

u(b, l′, V (l′))− u(b′, l′, V (l′))

=(F (b′λ)− F (bλ))l′

>u(b, l, V (l))− u(b′, l, V (l))

Hence, u(b′, l′, V (l′))− u(b, l, V (l)) ≥ 0, then u(b, l′, V (l′)) > u(b, l, U(b)). That is, if a more

informed customer b′ weakly prefer an adviser with higher l′, then a less informed customer

must strictly prefer such an advise.12 As a result, the equilibrium must display negative

associative matching.

Lemma 2 (Assortative Matching). A less informed customer (a lower b) matches to an

adviser with more valuable expertise (a higher l).

12One can establish the single crossing property for v(b, l, U(b)) as well. That is, if an adviser with a lower
l prefers a less informed customer, then an adviser with a higher l must strictly prefer such a customer. See
Appendix.
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3.3 Equilibrium Disclosure and Payo�

We now solve for the assignment function and the information received by each customer

directly. These two functions can then easily be mapped to the and equilibrium payo�s U(b)

and V (l).

Let ` : B → L ∪ {∅} denote the type of adviser l from whom customer b receives

information. Lemma 2 suggests that the assignment function `(b) must be weakly decreasing.

Moreover, we know that (1) less informed customers must gain more by participating in the

market (i.e. U(b) decreases in b) and (2) advisers with more valuable expertise must obtain

a higher equilibrium payo� (i.e., V (l) increases in l). This can be seen from Equation (14),

where by the envelope theorem V ′(l) ≥ 0.

Hence, in equilibrium there exists a highest active customer (denoted by b∗) and a lowest

active adviser (denoted by l∗) such that Q(b∗) = 1−G(l∗).

For agents that are actively matched, the assignment function must then solve the fol-

lowing market-clearing condition: ∫ b

b

dQ(b̃) =

∫ l̄

`(b)

dG(l̃). (15)

That is, given any b, the measure of customers below b (LHS) equals the measure of advisers

above `(b) (RHS). This yields the di�erential equation

d`(b)

db
= − dQ(b)

dG(`(b))
≤ 0, (16)

with initial condition `(b) = l̄. That is, the least informed customer must match with the

adviser with the highest l.

Let s∗(b) denote the equilibrium information policy that an active customer b receives.

The gain for this customer U(b) depends on `(b), the asset about which he receives advice,

and the information policy s∗(b). We have

U(b) = (F (s∗(b))− F (bλ)) `(b)− αc(1− F (s∗(b))). (17)
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In equilibrium, the FOC of the advisers' optimization problem in (14) must satisfy

U ′(b) = −F ′(bλ)λ`(b) < 0, (18)

so that it is indeed optimal for an adviser `(b) to match with customer b. Taking deriva-

tives with respect to b in Equation (17), together with Equation (18) yields the following

di�erential equation for s∗(b) :

ds∗(b)

db
= −(F (s∗(b))− F (bλ)) `′(b)

F ′(s∗(b))(`(b) + αc)
≥ 0. (19)

That is, a more informed customer must receive more precise information (i.e., a higher

cuto� ŝ) in equilibrium, despite having lower gain U(b). On the other hand, an adviser with

more information sensitive asset matches with a less informed customer. Thus she provides

worse information (i.e. a lower cuto�) and earns a higher pro�t. Formally, each adviser's

payo� is given by

V (l) = α
(
1− F (s∗(`−1 (l))

)
,

where `−1 (l) denotes the inverse of `.

Any information policy must satisfy customers' participation constraint in equilibrium.

To facilitate our characterization, we de�ne s0(b, l) as the policy under which the participa-

tion constraint of a customer with type b binds.13 That is,

s0(b, l) ≡ min{ŝ ∈ [bλ, λ] : Ũ(b, l, ŝ)− u0(b, l) ≥ 0}. (20)

The IR constraint then simply requires that s∗(b) ≥ s0(b, `(b)) ∀b. The equilibrium charac-

terization is summarized in Proposition 2.

Proposition 2. The equilibrium is characterized by a marginal customer b∗, an assignment

function `(b) : B → L ∪ {∅}, and an information policy s∗(b) : [0, b∗]→ [0, λ] such that

(1) The marginal customer is given by b∗ =

 Q−1(1) if Q(b̄) > 1

b̄ if Q(b̄) ≤ 1.

13Our assumption (A2) guarantees the solution s0(b, l) ∈ [bλ, λ] exists. To see this, let z(ŝ, l, b) ≡
(F (ŝ)− F (bλ)) l − αc(1 − F (ŝ)) = 0 ∀b,∀l. Given that zs = (l + αc) > 0, Assumption (A2) implies that
z(λ, l, b̄) > 0 and that there exists ŝ ∈ [bλ, λ] such that z(ŝ, l, b̄) = 0. Furthermore, given that zb < 0, and
zl > 0, s0(b, l) < s0(b̄, l) < λ ∀b, l.
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(2) For any b ≤ b∗, `(b), and s∗(b) solve the system of di�erential equations (16) and

(19) with initial conditions `(b) = l̄ and

s∗(b∗) =


s0(b∗, `(b∗)) if Q(b̄) > 1

λ if Q(b̄) < 1

ζ if Q(b̄) = 1,

where ζ ∈ [s0(b∗, `(b∗)), λ]. For b > b∗, customers remain inactive, i.e. `(b) = ∅.

Note that the initial condition pinning down s∗(b∗), which represents the information

received by the marginal customer, crucially depends on whether customers or advisers are

on the short side of market. If advisers are on the short side of the market (i.e., Q(b̄) > 1),

the marginal customer b∗ is the one for which Q(b∗) = 1. This customer will gain zero by

participating in the market, i.e. U(b∗) = 0, and therefore he receives his autarky value and

s0(b∗, `(b∗)).

On the other hand, if customers are on the short side of the market, i.e. Q(b̄) < 1, the

marginal adviser l∗ is given by Q(b̄) = 1 − G(l∗). Since customers are scarce in this case,

the marginal adviser must provide her customer with as much as information as possible

(i.e, full disclosure, so that s∗(b∗) = λ). Otherwise, other inactive advisers can outbid her

by providing better information to attract her customer. Lastly, when Q(b̄) = 1, customers'

share is not uniquely pin down. So, any information between s0(b∗, `(b∗)) and λ can be

supported as an equilibrium. This explains condition (2) in the Proposition.

In summary, as information is the only currency, each adviser attracts customers by

promising a certain information value. In equilibrium, each adviser must prefer attracting

her customer at his equilibrium pay level (in terms of information) to attracting any other

customers at their pay level.

Similarly, given any information provided by an adviser, it is optimal for customers to

choose their optimal adviser. In particular, since an adviser with higher l provides less

valuable information, a customer is e�ectively facing a trade-o� between choosing more

informative information (a lower ŝ) v.s. more valuable knowledge (a higher l). De�ning

s∗ (l) ≡ s∗ (`−1 (l)) , we can rewrite a customer's choice as

U(b) = max
l

(F (s∗ (l))− F (bλ)) l − αc(1− F (s∗(l))). (21)
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Figure 3: Equilibrium Information Policy with Scarce Advisers (α0 > 0 ,αc = 0)

That is, the equilibrium information schedule s∗ (l) is such that all customers prefer to

match to his adviser `(b). In equilibrium, a less informed customer chooses a higher l with

less precise information (i.e., a lower s∗ (l)).

The equilibrium information policy is illustrated in Figure 3.

4 Comparative Statics

Composition E�ects One unique feature of our market with two-sided heterogeneity is

that competition is about which customer to serve and which adviser to ask for advice. In

equilibrium, all agents are compensated so that it is indeed optimal for them to match to

their counterparty instead of others. Hence, the distribution of other customers and advisers,

which represents the potential competitors, is the key determinant of information provision.

In fact, if if all advisers were the same, the equilibrium will always feature one information

policy and the composition of distribution does not matter.14

To further explore the e�ects of heterogeneity, we now consider comparative statics on

14Similar to the logic that there exists one price that clears the market, there will be one information
policy that makes sure the marginal customer is willing to participate. That is, if advisers (customers) are
at the short side, s∗(b) = b∗λ (s∗(b) = λ).
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the distribution of customer types and analyze how the composition a�ects the quality of

information in equilibrium. We consider a change in the shape of distribution Q(b) within

the active matches. That is, �xing the marginal type b∗. Formally, consider two distributions

Q1(b) and Q2(b): both of them have the same range B but Q1(b) �rst-order stochastically

dominates Q2(b), i.e. Q1(b) ≤ Q2(b) ∀b ∈ B. Intuitively, Q2(b) has more customers who are

relatively uninformed.

To see the e�ect on information provision more clearly, it is convenient to look at the

information policy as a function of adviser l. The di�erential equation for information policies

in (19) can be rewritten as

ds∗(l)

dl
= −F (s∗(l))− F (`−1(l)λ)

F ′(s∗(l))(l + αc)
, (22)

where the initial condition for the marginal adviser l∗ is given by s0(b∗, `(b∗)), which is the

same for given �xed b∗.

When there are more customers who are less informed, any given adviser l must match

with a customer with a (weakly) lower b. Thus, `−1
2 (l) ≤ `−1

1 (l), where `−1
j (l) represents

the assignment under distribution Qj(b). Hence, one can show via a comparison theorem,

that the solution to Equation (22) under Q2(b) must be weakly lower. That is, when the

economy has a larger portion of less informed customers, information quality is worse for all

customers, not just the ones who are less informed. This is in contrast to settings with either

a monopoly or with homogeneous advisers. In those environments, the aggregate distribution

will not a�ect the information provided by an adviser l so there is no composition e�ect.

This result highlights how competitive forces shape information provision. Advisers com-

pete for less informed customers, since they are the ones who value information most, and

are also easier to deceive. As a result, these customers earn rents. Now, �xing a customer

b̂, when all other customers above him becomes more informed, meaning that his other

competitors becomes less attractive, such a customer then must earn a higher surplus, thus

receiving better information.

One can also consider a similar exercise by changing the shape of the distribution of

adviser types G(l). For example, suppose G1(l) �rst-order stochastically dominates G2(l).

That is, there are less advisers with valuable information under G2(l). Same intuition as

before applies: an adviser with expertise in higher l becomes more scarce and as a result,
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she must earn a higher pro�t, meaning worse information for customers. The comparative

statics are summarized in Lemma 3.

Lemma 3. (1) Consider two distributions with the same range and Q1(b) ≤ Q2(b), then

s∗(l) is weakly lower under Q2(b). (2) Consider two distributions with the same range and

G1(l) ≤ G2(l), then s∗(l) is weakly lower under G2(l).

Advisers Fees Intuitively, one might expect that a higher fee worsens information, because

it implies a more sever con�ict of interest. This argument is inaccurate under a competitive

market. From equation (21), we see that commission fee αc and information are substitutes

from the viewpoint of customers. Hence, a customer must be compensated with a better in-

formation whenever there is a higher commission fee αc. In particular, given any commission

fees αc > 0, the schedule of equilibrium information s∗(l;αc) is pinned down in a way so that

all customers must choose their advisers `(b). This suggests that the higher the commission

fees, the better the information being provided in equilibrium.

Lemma 4. Let s∗(l;αc) denote the equilibrium information under commission αc. The higher

the fee, the better the information: for any α′c > αc, s
∗(l;α′c) > s∗(l;αc).

Scaling E�ects We now turn to another source of the con�ict of interest: α0 which

captures other potential gains of advisers that are not costly to customers. From Equation

(22), we can immediately show that the information policy is independent of α0. In other

words, a higher α0 only scales up advisers' pro�t. Similarly, when αc = 0, if all assets l

are scaled by a factor z > 0, (i.e., lz = zl) the customer of each adviser remains the same.

One can then show that the equilibrium information policy remains the same as well, i.e.,

s∗z(lz) = s∗( lz
z

). In summary, when α0 increases (or when the loss of each asset increases),

the payo� to all advisers (or to customers) simply increases by the same amount.

Lemma 5. For any z > 0, (1) If αc = 0 and lz ≡ zl, the information policy stays the same.

We have s∗z(b) = s∗(b), Uz(b) = zU(b), and Vz(lz) = V (l). (2) If αz ≡ zα, the information

policy stays the same and we have s∗z(b) = s∗(b), Uz(b) = U(b), and Vz(l) = zV (l).
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5 Information Distortion

Our equilibrium de�nition guarantees that the equilibrium allocation is always on the Pareto

frontier. However, it is well known that when utilities are not fully transferable, the equilib-

rium outcome of matching markets might not maximize total surplus. To see this explicitly

in our model, consider a social planner who designs the allocation function and the policy

function se(b, l) to maximize the pair-wise surplus, taking into account the gains for agents

on both sides of the market.

Within each pair, the information policy se(b, l) thus solves

Ωe(b, l) = max
s∈[bλ,λ]

α0(1− F (s)) + (F (s)− F (bλ))l. (23)

Since αc only a�ects the transfer within the pair, it does not a�ect the the pair-wise surplus.

The solution is then simply given by

se(b, l) =

 λ if l ≥ α0

bλ if l < α0.
(24)

That is, when the bene�t of the adviser α0 is strictly smaller than the loss l, the information

policy that maximizes the joint surplus is full disclosure. If α0 is larger than l, no disclosure

is optimal. Hence, the surplus function yields:

Ωe(b, l) =

 α0(1− F (λ)) + (F (λ)− F (bλ))l if l ≥ α0

α0 (1− F (bλ)) if l < α0.

For either case, the surplus function is sub-modular, i.e. Ωe
bl ≤ 0, so the maximal surplus

can be achieved by negative sorting. Thus, the assignment function is the same under the

decentralized equilibrium and the planner problem.

On the other hand, the information policy generally is distorted in the decentralized equi-

librium, as the information policy generally lies in between full disclosure and no disclosure.

In other words, the decentralized equilibrium can feature either too little information (when

α0 < l) or too much (when α0 > l).

Given that the sorting pattern in the decentralized market will be the same as the solution
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to the social planner problem (i.e., the same the assignment function `(b) and same marginal

customer b∗), the welfare loss is given by the distortion on the information policy relative to

the planner's solution, which yields

L =

∫ b∗

b

|se(b, `(b))− s∗(b)|`(b)dQ(b).

In the case where full disclosure is optimal, we have se(b, `(b)) = λ ∀b. Hence, combining this
with our results in Lemmas 3 and 4, information distortion increases when there are more

uninformed customers, less advisers with valuable expertise, and, perhaps counter-intuitively,

a lower commission fee.

6 Application: Market for Financial Advisers

We now apply our model to the market for �nancial advisers, where con�icts of interest arise

when advisers receive so-called con�icted payments. In these markets, payments received by

advisers are typically borne by customers. Hence, we now interpret αc > 0 as the con�icted

payment and set α0 = 0 for simplicity. Speci�cally, in the case of mutual funds, for example,

investors can either purchase a broker-channel mutual fund by paying additional distribution

fees αc (e.g., loads and 12b-1 fees) or buy direct-channel funds without distribution fees.15

We now use our result to shed light on how fee structures a�ect information provision and

customer welfare. To further highlight the costs generated by these misaligned incentives,

we compare our result to an environment where advisers can set competitive fees that are

non-con�icted payments. As discussed in a White House report (CEA (2015)), advisers can

receive two types of compensation: (1) con�icted payments and (2) payments that do not

directly depend on customers' investment decisions, such as hourly rates. Thus, we further

extend our model to allow for non-con�icted, �xed payments to advisers whenever a customer

asks for advice (denoted by γ ≥ 0).

Thus, any di�erence between our main model and the benchmark with competitive fees

represents the cost of a compensation structure having con�icts of interests. Perhaps sur-

15For example, Bergstresser et al. (2009) estimates that broker-channel mutual fund consumers may have
paid as much as $3.6 billion in front end loads in 2002, $2.8 billion in back-end loads and another $8.8 billion
in 12b-1 fees, in additional to the investment management fees.
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prisingly, we show that despite information being distorted in our main model, customer

welfare is not harmed as long as advisers are on the short side of the market. Our result thus

invalidates the conventional argument that banning con�icted payment improves customer

welfare.

6.1 Benchmark with Competitive Fees

In an environment where fees can be set by advisers, the fees will be determined in equilibrium

together with the information policy. Suppose an adviser can post fees (αc, γ) in addition to

the information policy σ. As before, customers make their matching decisions to maximize

their expected utility of the match. This setting can then be solved as the classical assignment

model with transferable utilities, where the optimal information policy simply maximizes the

pairwise surplus.16 Since we are in the case that α0 = 0, the optimal policy se(b, l) is full

disclosure as shown in equation (24).

Hence, the pairwise surplus is given by Ωe(b, l) = (F (λ)− F (bλ)) l. Note that, since

Ωbl < 0, the equilibrium still features negative sorting. The utility of a customer is

UFB(b) ≡ max
l

Ωe(b, l)− V (l),

where, by the envelope theorem,

dUFB(b)

db
= −F ′(bλ)λ`(b). (25)

Equation (25) shows that for any given assignment function `(b), the utility of a customer

U(b) is pinned down up to a constant. Speci�cally, given the utility level of the marginal

customer UFB(b∗), customers' utilities and thus total payments are pinned down uniquely.

Clearly, what matters is the total payment but not the composition of the fees.

The level of the marginal customer is pinned down in the standard way: when advisers

are scarce, the marginal customer must gain zero after the fee. That is, he pays (F (λ) −
F (bλ))`(b∗) for full disclosure. On the other hand, when customers are scarce, the marginal

customer receives the whole surplus. That is, he gets full disclosure for free.

16For example, Terviö (2008).
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Lemma 6. With competitive fees, all advisers provide full disclosure, and the gain of cus-

tomers in equilibrium (after fees) is characterized by equation (25) with initial condition:

UFB(b∗) =


0 if Q(b̄) > 1

(F (λ)− F (bλ)) `(b∗) if Q(b̄) < 1

U0(b̄) if Q(b̄) = 1

where b∗ = min{Q−1(1), b̄}, 1−G(`(b∗)) = Q(b∗), and U0(b̄) ∈ [0,
(
F (λ)− F (b̄λ)

)
l ].

6.2 Equivalence of Competition in Information vs. Fees

When fees cannot be freely adjusted, as shown in our baseline model, advisers compete on

another dimension: information. We now use our results with con�icted fees αc > 0 to

answer two questions: (1) What is the cost to customers under con�icted payments? (2)

How does the fee a�ect information quality?

Equivalence of Customers' Utilities Recall that the utility of a customer in equilibrium

is characterized by Equation (18), U ′(b) = F ′(bλ)λ`(b), which is in fact identical to our

competitive benchmark in equation (25). As a result, the di�erence (if any) across these two

environments is captured by the utility level of the marginal customer, which is summarized

by Proposition 3:

Proposition 3. For any con�icted payment αc that satis�es A1 and A2, the utility of each

customer is given by

U(b) =

 UFB(b) if Q(b̄) ≥ 1

UFB(b)− αc(1− F (λ)) if Q(b̄) > 1,

where UFB(b) denotes customer utilities under the competitive benchmark.

The proposition establishes a connection between competition via fees and competition

via information provision. To see this more clearly, consider any given commission fee αc
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and information policy s∗(l). The equilibrium gain of customer b can rewritten as:

U(b) = max
l
−F (bλ)l + τ(l),

where τ(l) ≡ F (s∗(l))l−αc(1−F (s∗(l))). That is, τ(l) can be interpreted as the net bene�t

provided by adviser l, which includes the value of information minus the fees.

In other words, the net bene�t can take the form of either an informational or monetary

reward. Nevertheless, any schedule τ(l) that guarantees that all customers optimally match

to their own advisor `(b) must satisfy the following FOC of customers' optimization:

−F ′(bλ)λ`(b) = τ ′(`(b)).

Hence, the schedule τ(l) is is uniquely pinned down up to a constant.17 In fact, this argu-

ment holds more generally for any exogenous fee structure that induces the same assignment

function `(b).18 In this case, consumer utilities can only be di�erent up to a constant com-

pared to the competitive benchmark, which is captured by the di�erence of the utility of the

marginal customer U(b∗).

The utility of the marginal customer is pinned down as usual: when the customers are

in the short side of the market, the adviser of the marginal customer `(b∗) must provide him

the highest payo� possible. In this case, it means full disclosure minus the exogenous fees

αc(1 − F (λ)). Since a marginal customer would have received full disclosure for free under

the benchmark, this implies that the net bene�t of all customers will be lower by exactly the

same amount, αc(1− F (λ)).

On the other hand, if advisers are on the short side, the marginal customer always receives

zero gain. This is true as long as the fees are small enough so that the marginal customer

can still gain by entering the market (i.e.,under A1 and A2). Hence, all customers must

obtain the same net bene�t τ(`(b)) across the two settings: full disclosure but a higher fee

or distorted information with a lower payment. In other words, how fees are set is in fact

irrelevant for customers' utilities.

17This argument is analogous to revenue equivalence result in the standard pricing problem where cus-
tomers have quasi-linear utility functions.

18In Appendix, we further allow for fees depending on types and provide condition under which (αc(l), γ(l))
leads to negative sorting in equilibrium.
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Corollary 1 (Irrelevance). If advisers are on the short side, the net bene�t received by all

customers�a combination of fees and information�is the same under any fee structure that

induces the same assignment function.

On the other hand, since the total surplus is strictly higher under the competitive bench-

mark (i.e., full disclosure), the pro�t of advisers must be higher, because customers' utilities

are weakly lower. In other words, advisers are the one who bear the cost of information

distortions under �xed fees. Combining with Lemma 4, the higher fee leads to a lower

information distortion, thus a higher joint surplus and higher pro�t to advisers.

Corollary 2. If advisers are on the short side, the information distortion decreases the pro�t

of advisers, but not of consumers. A higher fee αc leads to a higher pro�ts of all advisers.

6.3 Empirical Implications

One can compare returns across two di�erent types of advisers: ones with con�icted payment

and ones without. For those who are compensated by commission, the realized returns for

investing asset l, taking into account the adviser's recommendation and commission fees, is

then given by:

R (l) =
(1− F (λ))r − (F (λ)− F (s∗ (l))) l

(1− F (s∗ (l)))
− αc.

One the other hand, without con�icted payments, the realized return will simply be r

given the full disclosure (i.e., s∗ (l) = λ ∀l). However, they will need to pay a �at fee to

adviser when asking for advice. Let γ(l) denote the competitive fee charged by adviser l.

Our theory predicts that customers will be in fact indi�erent across these two types of fee

structures, but simply pay in di�erent ways.19 That is, the expected payo� of seeking advice

is the same, which yields:

(1− F (s∗ (l)))R (l) = (1− F (λ)) r − γ(l).

Empirically, the di�erence in these return is often interpreted as cost of con�icted payment, as

discussed in CEA (2015). Our theory establishes that this interpretation is in fact misleading.

19The exercise here assumes that everything else is equal across these two types of structure. In particular,
both G(l) and Q(b) are the same.
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The di�erence across these two only re�ects the information quality, but customers can

simply pay a higher fee for better information. Moreover, our theory also shows that the

realized returns �before� fees, R(l) +αc, is the more precise measure of information, but not

�after� fees.

Furthermore, the conditional returns do not measure the equilibrium value of advice,

because they fail to subtract the (unobserved) outside option. Additionally, our result also

highlights the importance of customers' selection e�ects and advisers' �xed e�ects. Without

properly taking these into accounts, it appears that advice destroys value and customers are

irrational. For example, if one naively compare performance among households who seek for

advice vs. those who do not, one can easily conclude that those who trade through advisers

have lower returns. However, according to our model, that is simply driven by the fact that

customers who seek for advice are the less sophisticated ones.

7 Conclusion

The paper studies competitive market for information in which advisers are subject to con-

�icts of interests. In contrast to existing models that assume naïve customers, our model

analyzes the quality of information in a competitive market with rational customers with

di�erent sophistication. We are thus able to establish new insights and predictions regarding

customers' welfare and asset returns. Speci�cally, we show that it is the underlying distribu-

tion of �nancial literacy that determines the consumers' welfare. When advisers are scarce,

the fee structure of advisers is irrelevant for the welfare of consumers. We further show that

the existing empirical measures of con�icted advice can be misleading if it fails to take into

account the selection e�ect of the characteristics of funds and customers.
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A Proofs

A.1 Proof of Lemma 1

The result follows from the law of iterated expectations. Consider an information policy P .

The values of adviser and customer are

Ṽ (b, l, P ) = α (1− F (bλ))EP [i (µ)]

Ũ (b, l, P ) = (1− F (bλ))EP

[
max

{
r

∫ 1

λ

dµ (s)− l
∫ λ

bλ

dµ (s)− αc, 0
}]

.

Let M0 = {µ : i (µ) = 0} denote the subset of the space of posterior beliefs where the

customer does not invest and let M1 = {µ : i (µ) = 1} denote the subset where he does.

Since U (p) > u0 (b, a), bothM0 andM1 are non-empty.20 We have

Ṽ (b, l, P ) = α (1− F (bλ)) p (M1)

and

Ũ (b, l, P ) = (1− F (bλ)) p (M1)Ep

[
r

∫ 1

λ

dµ (s)− l
∫ λ

bλ

dµ (s)− αc|µ ∈M1

]
.

Now de�ne µN = Ep [µ|µ ∈M0], µI = Ep [µ|µ ∈M1], and p = P (M1). Consider an

information policy which puts mass p on µI and mass 1− p on µN . We have i (µh) = 1 and

i (µl) = 0, and the ex-ante values under this alternative policy must be the same as under P

by the law of iterated expectations.

A.2 Proof of Proposition 1

The Bayes plausibility condition (7) is now

pµI + (1− p)µN = µ1,

20IfM1 were empty, then U (p) = 0, which is below the customer's no-information value u0 (b, a). IfM0

were empty, then the customer always invests. But then necessarily U (p) = u0 (b, a).
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which immediately implies that µI and µN are absolutely continuous with respect to µ1.

Therefore, they both must admit densities, which we denote with µI (s) and µN (s). We

denote the corresponding cdfs with FI and FN .

The adviser's problem in (9) can therefore be written as

v (b, l, ū) = max
p,µI ,µN

α (1− F (bλ)) p (26)

s.t. (1− F (bλ)) p (r (1− FI (λ))− l (FI (λ)− FI (bλ))− αc)− u0 (b, l) ≥ ū

pµI (s) + (1− p)µN (s) =
f (s)

1− F (bλ)
∀s ≥ bλ

µI (s) , µN (s) ≥ 0 ∀s ≥ bλ∫ 1

bλ

µI (s) ds =

∫ 1

bλ

µN (s) ds = 1

Using Bayes plausibility, we can solve for µN as a function of p and µI . We get

µN (s) =

f(s)
1−F (bλ)

− pµI (s)

1− p

and we can optimize over p and µI (s) only subject to µN (s) being non-negative. We now

show that the solution must be bang-bang, i.e. either µI (s) = 0 or µN (s) = 0 and µI (s) =
1
p

f(s)
1−F (bλ)

.

Lemma 7. If s ≥ λ, then µI (s) = 1
p

f(s)
1−F (bλ)

at the optimal solution.

Proof. Take a candidate optimal policy {p, µI (.)} and suppose the set

S =

{
s ≥ λ : µI (s) <

1

p

f (s)

1− F (bλ)

}
has positive Lebesgue measure. We show that there exists an alternative policy where we set

µN (s) = 0 on S and where we can increase p without violating any constraints. Speci�cally,

we choose p̃ > p and

µ̃I (s) =


1
p̃

f(s)
1−F (bλ)

for s ∈ S

min
{
µI (s) , 1

p̃
f(s)

1−F (bλ)

}
for s /∈ S
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such that
∫ 1

bλ
µ̃I (s) = 1.21 The value to the customer under this new policy is

(1− F (bλ)) p̃

(
r

(
1−

∫ λ

bλ

µ̃I (s) ds

)
− l
∫ λ

bλ

µ̃I (s) ds− αc
)

= (1− F (bλ)) p̃

(
r − (r + l)

∫ λ

bλ

µ̃I (s) ds− αc
)
.

His value under the old policy is

(1− F (bλ)) p

(
r − (r + l)

∫ λ

bλ

µI (s) ds− αc
)
,

which is smaller because p̃ > p and µ̃I (s) ≤ µI (s) for s ∈ [bλ, λ].

Lemma 8. If s ∈ [bλ, λ], then without loss of generality µI (s) ∈
{

0, 1
p

f(s)
1−F (bλ)

}
at the optimal

solution.

Proof. Take again a candidate optimal policy such that

S =

{
s ∈ [bλ, λ] : 0 < µI (s) <

1

p

f (s)

1− F (bλ)

}
has positive Lebesgue measure. This policy can be replaced by one where µI puts weight

on 0 and 1
p

f(s)
1−F (bλ)

only without altering the payo�s to adviser and customer. We choose a

subset S1 ⊂ S and de�ne µ̃I as

µ̃I (s) =


1
p

f(s)
1−F (bλ)

for s ∈ S1

0 for s ∈ S \ S1

µI (s) for s /∈ S

21This is always possible: The integral∫ 1

bλ

µ̃I (s) ds =

∫
S

1

p̃

f (s)

1− F (bλ)
ds+

∫
[bλ,1]\S

min

{
µI (s) ,

1

p̃

f (s)

1− F (bλ)

}
ds

is decreasing in p̃ and as p̃ → 1, it is bounded by
∫ 1

bλ
f(s)

1−F (bλ)ds from above, which integrates to one. Since

we are restricting attention to the case when U (p) > u0 (b, l), our initial p is strictly below one, so increasing
p̃ > p until µ̃I integrates to one is always feasible.
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while p stays the same. µ̃I satis�es∫ 1

bλ

µ̃I (s) ds =

∫
S1

1

p

f (s)

1− F (bλ)
ds+

∫
[bλ,1]\S

µI (s) ds.

For any µI and p, we can choose S1 ⊂ S such that µ̃I integrates to one, which happens

whenever22 ∫
S1

f (s)

1− F (bλ)
ds− p

∫
S
µI (s) ds = 0.

The customer's value under this policy is

(1− F (bλ)) p

(
r − (r + l)

∫ λ

bλ

µ̃I (s) ds− αc
)

=

(1− F (bλ)) p

(
r − (r + l)

(∫
S1

1

p

f (s)

1− F (bλ)
ds+

∫
[bλ,λ]\S

µI (s) ds

)
− αc

)
=

(1− F (bλ)) p

(
r − (r + l)

(∫
S
µI (s) ds+

∫
[bλ,λ]\S

µI (s) ds

)
− αc

)
=

(1− F (bλ)) p

(
r − (r + l)

∫ λ

bλ

µI (s) ds− αc
)
,

so his value remains unchanged.

Finding the optimal µI reduces to �nding the optimal set S∗ ⊂ [bλ, 1] so that

µI (s) =

 1
p

f(s)
1−F (bλ)

for s ∈ S∗

0 for s /∈ S∗.

22Since 1
p

f(s)
1−F (bλ) > µI (s) on S, for S1 = S, the expression is strictly positive, while for S1 = ∅, it is

negative. The �rst integral in the above equation is simply µ1 (S1), i.e. the measure of S1 under µ1. Since S
has positive Lebesgue measure, Lebesgue measure is atomless, and µ1 is absolutely continuous with respect
to the Lebesgue measure, Aliprantis and Border (2006), Th. 10.52, p. 395, implies that for any number
0 < q < µ1 (S), there exists a measurable subset S1 ⊂ S such that µ1 (S1) = q. This establishes that we can
always pick a set S1 to make µ̃I integrate to one.
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For such a policy, the ex-ante value of the customer becomes

U = (1− F (bλ)) p

(
r

∫
[λ,1]∩S∗

1

p

f (s)

1− F (bλ)
ds− l

∫
[bλ,λ]∩S∗

1

p

f (s)

1− F (bλ)
ds− αc

)
= r

∫
[λ,1]∩S∗

f (s) ds− l
∫

[bλ,λ]∩S∗
f (s) ds− αc (1− F (bλ))

=

∫
S∗

(y (s, l)− αc) f (s) ds.

Since µI integrates to one, we have

p =
1

1− F (bλ)

∫
S∗
f (s) ds.

With these expressions, we can reduce the adviser's problem in (26) to

v (b, l, ū) = max
S∗⊂[bλ,1]

∫
S∗
f (s) ds (27)

s.t.

∫
S∗

(y (s, l)− αc) f (s) ds− u0 (b, l) ≥ ū.

The problem above is analogous to choosing the acceptance region of a statistical test to

maximize its power. We can use the Neyman-Peason Lemma,23 which guarantees that the

optimal solution is of the form

1 ≥ ky (s, l) for s ∈ S∗

1 ≤ ky (s, l) for s /∈ S∗

for some constant k ∈ R. For s ∈ [bλ, λ] ∩ S∗, we have 1 ≥ −kl and for s ∈ [bλ, λ] \ S∗, we
have 1 ≤ −kl, so that k = −1

l
.24 Since y (s, l) is piecewise constant, we can without loss of

generality choose a set of the form

S∗ = [ŝ, 1]

where ŝ ∈ [bλ, λ]. This establishes Proposition 1.

23See e.g. Dantzig and Wald (1951).
24The �rst condition becomes 1 ≥ − rl for s ∈ S

∗, which holds.

35



A.3 Proof for Lemma 2

Consider l′ > l, and b′ > b. Then, we have

v(b, l′, U(b))− v(b′, l′, U(b′))

= v(b, l, U(b))− v(b′, l, U(b′))

−α
{{

F (bλ)l′

l′ + αc
− F (bλ)l

l + αc

}
−
{
F (b′λ)l′

l′ + αc
− F (b′λ)l

l + αc

}
+

{
U(b) + αc
l′ + αc

− U(b) + αc
l + αc

}
−
{
U(b′) + αc
l′ + αc

− U(b′) + αc
l + αc

}}
= v(b, l, U(b))− v(b′, l, U(b′))

−α
{

(F (bλ)− F (b′λ))

{
l′

l′ + αc
− l

l + αc

}
+ (U(b)− U(b′))

{
1

l′ + αc
− 1

l + αc

}}
> v(b, l, U(b))− v(b′, l, U(b′)).

That last inequality follows from the last term is positive, given that, l′ > l, U(b)−U(b′) > 0,

and F (bλ)− F (b′λ) < 0

Hence, if l weakly prefer a lower b, then l′ must be strictly prefer b. That is, if v(b, l, U(b)) ≥
v(b′, l, U(b′)), then v(b, l′, U(b)) > v(b′, l′, U(b′)).

Similarly,

u(b, l′, V (l′))− u(b, l, V (l))

=u(b′, l′, V (l′)− u(b′, l, V (l)) + (F (b′λ)− F (bλ)) (l′ − l)

>u(b′, l′, V (l′)− u(b′, l, V (l))

Hence, if b′ weakly prefer a higher l′, then b must strictly prefer l′.

A.4 Proof for Proposition 2

Given the constructed `(b) and s∗(b), U(b) is well de�ned. Advisers then choose which

customer to attract, taking U(b) as given.
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V (l) = max
b̃
v(b̃, l, U(b̃))

= max
b̃

(α0 + αc)

(
1−

(
F (b̃λ)l

l + αc
+
U(b̃) + αc
l + αc

))
.

The construction of U(b) guarantees the FOC of advisers is satis�ed, as U ′(b) = F ′(bλ)λ`(b).

dv(b, l, U(b))

db
= −(α0 + αc)

(
F ′(bλ)λl + U ′(b)

(l + αc)

)
The SOC is also satis�ed by construction:

d2v(b, l, U(b))

d2b
|b=`−1(l) = −(α0 + αc)

(l + αc)

(
(F ′′(`−1(l)λ)λ2l + U ′′(`−1(l))

)
=

(α0 + αc)

(l + αc)
F ′(`−1(l)λ)`′(b) < 0

where as U ′(b) = −F ′(bλ)λ`(b) and U ′′(b) = −F ′′(bλ)λ2`(b) − F ′(bλ)λ`′(b). This thus

proves the optimality of advisers (E2).

Customers' optimization problem:

U(b) = max
l

{
Ũ(b, l, s∗(l))− u0(b, l)

}
= max

l
(F (s∗ (l))− F (bλ)) l − αc(1− F (s∗(l)))

The ODE of s∗ (l) (22) guarantees the FOC of (21) is satis�ed.

d{Ũ(b, l, s∗(l))− u0(b, l))

dl
= (F (s∗ (l))− F (bλ)) + F ′(s∗ (l))(l + αc)

ds∗ (l)

dl

The second order condition yields

d2{Ũ(b, l, s∗(l))− u0(b, l))

d2l
|l=`(b) = F ′(`−1(l)λ)

d`−1(l)

dl
= F ′(bλ)λ

1

`′(b)
< 0

37



This thus proves customers' optimalitiy (E1).

A.5 Proof of Lemma 4

The information policy must solved the following equation:

ds∗(l)

dl
= −(F (s∗(l))− F (β(l)λ)

F ′(s∗(l))(l + α)
≡ m(l, α). (28)

When Q(b̄) < 1, the initial condition is then given by the full disclosure: s∗0
α′ = s∗0

α = λ.

When Q(b̄) > 1, the initial condition s∗α(l∗) = s∗0
α increases with α. Hence, overall s∗0

α′ ≥
s∗0
α′ , together with m(l, α′) > m(l, α), by comparison theorem: s∗(l, α′) > s∗(l, α).

B Advisers as Gatekeepers

In our main model, in order to isolate the value of information provided by advisers, we

assumed that customers can always purchase the asset even if they do not receive advice.

However, in many environments advisers act as gatekeepers. Medical procedures cannot

be accessed without �rst receiving a doctor's advice, prescription drugs cannot be bought

without consultation from a pharmacist, and, although not strictly mandated, winning a

complex trial without consulting a lawyer is e�ectively impossible.

We will retain the language of customers, advisers, and assets from our basic setup.

The key di�erence is that without requesting advice, the customer's value for any asset is

zero, instead of his value from deciding based on his own signal. As we show now, this

has profound e�ects. Sorting between customers and advisers disappears, so that every

customer is indi�erent between requesting advice for any asset. In the pure advice case,

advisers with more information sensitive assets were providing worse information, which

earned them higher rents. Here, the opposite is true. Since a higher l asset has lower ex-ante

value, advisers must compensate customers with providing better information, which lowers

their pro�ts. Thus, when advisers act as gatekeepers, the key �ndings from the pure advice

case are reversed.

To be concrete, we assume that all customers have access to a default option with payo�

(r0, l0). We further assume that the default option is the least information sensitive so that

l0 < l and ∀l and r0 < r.
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We further impose the following parameter restriction so that the role of information is

more interesting:

Assumption 1. (A3) Without any further information, the default option has a higher

expected return: (1 − F (λ))(r − r0) − F (λ)(l − l0) < 0. (A4) If full information is being

provided, the default option is dominated: (1− F (λ))r > (1− F (λ))r0 − (F (λ)− F (b̄λ))l0.

(A3) guarantees that in order to attract customers, advisers must provide at least some

information. (A4) ensures that in equilibrium, customers don't always choose the default

option.

Customer b's outside option is then given by

u0 (b) = (1− F (λ)r0 − ((F (λ)− F (bλ))l0,

which is increasing in b as the more informed customers can always do better.

In order to invest in asset l, customers must match with adviser l. The optimization

problem of an adviser is given by,

v(a, b, u) ≡ max
s∈[bλ,λ]

(1− F (s))α

s.t.(1− F (λ))r − (F (λ)− F (s))l − αc(1− F (s)) ≥ u.

The LHS of the constraint represents the expected payo� of customer under policy ŝ. Note

that, given that customers are not allowed to invest asset l themselves, they will simply

choose the adviser that provides the highest payo�. On the other hand, in our main model,

customers will choose the adviser that provides the highest information gains. The solution

yields

v(l, b, u) = α

(
1−

(
F (λ) +

u+ αc − (1− F (λ))r

l + αc

))
.

From the solution, we can see two important di�erences: First,

vl =
u+ αc − (1− F (λ))r

(l + αc)2
< 0.

Hence, in equilibrium, advisers with higher l must receive a lower payo�. This is because

selecting advisers here also means selecting assets. Since a higher l has a lower expected
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return (thus is a worse asset), it is harder to attract customers. Thus, these advisers receive

lower payo�.25

Second, conditional on giving utility u to a customer, an adviser now does not care about

which customer to attract. This implies that all customers must have the same u conditional

on being active in equilibrium. Therefore, there is no sorting among customers and advisers.

Without sorting, all active customers must be indi�erent between di�erent assets in equi-

librium. As a result, if trading an asset with higher loss l, customers must be compensated

with better information. That is, for any active b and l, the following condition must hold:

Ũ(b, l, s∗(l)) = (1− F (λ))r − (F (λ)− F (s∗(l)))l − αc(1− F (s∗(l))) = U∗.

The above equation yields the ODE which pins down s∗(l):

ds∗(l)

dl
=
F (λ)− F (s∗(l))

(l + αc)F ′(s∗(l))
> 0. (29)

That is, an adviser with a higher l must give away more precise information, thus receiving

a lower payo�.

Proposition 4 (Advisers as gatekeepers). Under (A3) and (A4), the equilibrium is charac-

terized by a marginal participant and policy function s∗(l). All actives advisers and customers

are indi�erent among whom to match with.

(1) When Q(b̄) > 1, there exists a marginal customer b∗ = Q−1(1) such that only cus-

tomers with b ≤ b∗participate the market. The information policy s∗(l) solves equation (29)

and the initial condition s∗(l̄) solves Ũ(b, l̄, s∗(l̄)) = u(b∗).

(2) When Q(b̄) < 1, there exists a marginal adviser l∗, which solves G(l∗) = Q(b̄). Only

advisers with lower l≤ l∗ participate the market. The information policy s∗(l) solves equation

(29) with the initial condition s∗(l∗) = λ.

Since there is no sorting, the equilibrium is pinned by the marginal type. As before, a

less informed customer always has higher incentive to participate. Hence, when advisers are

on the short side of the market, the information provided by the worst asset must be such

that the marginal customer is indi�erent, which explains Result (1).

25On the other hand, our main model looks at the value of information only, so selecting advisers equals
selecting the most valuable information only. Thus, vl > 0 which is then increasing in l.
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λ

l l̄ l

s∗(l)

Figure 4: Information Policy with Scarce Advisers

On the other hand, when customers are on the short side, advisers with relatively higher

l must be the ones being unmatched, as they are the one who must gain less in equilibrium.

Such a marginal adviser l∗ must give his customers the highest payo� possible, meaning full

disclosure for the worst active assets.

The equilibrium information policy when advice is scarce is illustrated in Figure 4.
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