Referrals
ANDTANOSANTOS*
By LUISGARICANO
This paper studies the matching of opportunitieswith talent when costly diagnosis
confers an informationaladvantage to the agent undertakingit. Whenthis agent is
underqualified,adverse selection prevents efficient referrals through fixed-price
contracts. Spot-marketcontracts that rely on income sharing can match opportunities with talent but induce a team-productionproblem which, if severe enough,
can prevent the referral of valuable opportunities.Partnershipcontracts, in which
agents agree in advance to the allocation of opportunitiesand of the revenues they
generate, support referrals where the market cannot, but often at the expense of
distortionson those opportunitiesthatare not referred.(JELD82, J33,J41,J44, L22)

The peculiarcharacterof the problemof a
rational economic order is determined
precisely by the fact that the knowledge
of the circumstances of which we must
make use never exists in a concentratedor
integratedform. (FriedrichHayek, 1945,
p. 519)
A crucial task of economic organizationis to
match opportunitieswith talent. Such matching
requiresthat an agent first diagnose the opportunity confronted. The agent may conclude
from the diagnosis that some other agent is the
right person for the job, in which case he must
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pass it on (or refer it), potentially losing the
rents he could obtain if he dealt with the opportunity himself. For example, a personal injury
lawyer may, upon study and diagnosis, determine that the case he is working on requires
more trial experience than he has.
Which institutionsresult in efficient referrals
when the agent in charge of the diagnosis may
or may not be the right person for the job? The
study of this problem, which we consider the
fundamental"referral"problem,is the object of
this paper.
An obvious way to allocate opportunities
would involve trading them for a fixed price.
However, this solution requiresthat the quality
of the opportunitybe observableand verifiable.
This is unlikely to be the case in these markets.
For example, in the injury claims market, a
lawyer may determinehe should refer his client
to anotherlawyer. This transfermust take place
underpartialignorance,as the lawyer receiving
the claim cannot be allowed to personallyevaluate the truthfulnessof the client, the merits of
the case, etc., since this would create the risk
that he concludes an agreementthat would result in the complete loss of the case to the
referringlawyer.
Clearly, all agents prefer, under these conditions, to keep the most valuable opportunities
and to refer the least valuable ones. As we
show, this implies that whether informational
asymmetriesare an obstacle to the efficient allocation depends on the directionof the referral
flow. A fixed-pricecontractexists such that the
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agent prefersto transferthe worst opportunities
and keep the best ones. As long as the diagnosing agent is more skilled at handlingthe opportunity than the agent receiving it, this is the
efficient allocation. In other words, "top-down"
diagnosis generates no inefficiency. The opposite happens when diagnosis is "bottom-up."
Here, efficiency requiresthata less skilled agent
keep the worst opportunities,and pass on the
better ones; but any fixed price that is high
enough to motivate the transferof the best opportunitiesalso leads to the transferof the least
valuable ones.
In this case, agents may insteadchoose to sell
a share of the problem's value.' While this
solution deals with the adverse selection problem, it generates a team-productionproblem.
Since the effort that an agent puts into dealing
with a particularopportunityis unobservable,
the agent who is referred an opportunityand
obtains only a share of the outputhas an incentive to free ride by providingtoo little effort. As
a result,the spot marketfails to supportthe right
allocation precisely when the opportunitiesare
most valuable.
We investigate these issues througha model
in which agents with heterogeneous skills can
draw, diagnose, and tackle opportunities. An
agent may choose eitherto referthe opportunity
to anotheragent or to handle it himself. Information about the quality of the opportunityis
asymmetric,as only the expert agent who diagnosed it knows its true value. Moreover, effort
is unobservable. Team production is endogenous, since the decision to involve another
agent in the production process lies with the
agent who knows about the economic opportunity. The assignment problem exists because
talent, effort, and value of the opportunitiesare
complementary, but comparative advantage
holds, so that it is efficient to assign the more
valuable opportunities to the more skilled
agents. Efficient matching then requires unskilled agents to refer valuable opportunities,
and skilled agents to refer the less valuable
ones. The relevant trade-off in this context,
1 This is the

case, for example, in the New York personal
injury claims market (Stephen J. Spurr, 1988; 1990). We
discuss this marketin Section V.
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ratherthan the usual one between risk and incentives, is one between effort incentives and
referral incentives. Allocating the opportunity
requires compensating the agent who knows
about its existence in a way that gives him
incentives to retain the opportunityand exert
effort on it when he is actually best qualifiedto
deal with it, while giving him incentives to refer
the rest. This incentive must be traded off
against the risk of moral hazard on the part of
the agent receiving the referral.
After characterizing the problem, and the
trade-offs involved in the market for referrals,
we study how agents can improve on the spotmarket allocation by establishing ex ante
referralagreements.Specificallywe study "partnerships," which we define as contracts that
commit agents to an allocation of opportunities
and of the income from these opportunities.2
Partnershipsweaken agents' incentives to hold
onto opportunitiesfor which they are not best
qualified, at the cost of lowering effort incentives across all opportunities.In addition, the
partnerships'ability to limit ex post competition
for opportunitiesgreatly enhances the scope of
incentives they can provide.
Enteringthese contractsrequires making income from clients observable and verifiable,
even when the same agent who draws the opportunitydeals with it, and no joint production
takes place. In turn, making the revenue flows
observable and verifiable requires that agents
jointly bill their clients. It is this joint-billing
feature that is likely to cause ex ante referral agreements to take the legal form of
partnerships.3
No previous literaturehas, to our knowledge,
studiedreferralsunderasymmetricinformation.
Garicano (2000) discusses a hierarchicalreferral process when agents' incentives are aligned,
so that asymmetric informationis not a prob2 The economics literature
(e.g., Joseph Farrell and Suzanne Scotchmer, 1988, or Patrick Legros and Steven A.
Matthews, 1993) has used the wordpartnershipto referto ex
ante income-sharingarrangementsbetween agents engaged
in team production. Our usage, which allows agents to
allocate both opportunities and income, is more closely
aligned with the legal term.
3
A priori,it is possible that two agents agree to bill their
clients together throughthe same accountant,for example.
In our view this would be, de facto, a partnership.
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lem. Joel S. Demski and David E. M. Sappington (1987), Asher Wolinsky (1993), and Curtis
Taylor (1995) deal with the role of expert advisors under asymmetric information, but all
these papers study the relation between the client and the expert, ratherthan the incentives of
the expert to allocate the problem to someone
more qualified.4We assume instead that clients
are completely uninformedand arriverandomly
at the doorstep of experts, and we focus on the
relationship between the different experts. A
second branchof the literature,includingFarrell
and Scotchmer(1988), Eugene Kandel and Edward P. Lazear (1992), Legros and Matthews
(1993), and JonathanLevin and Steven Tadelis
(2002), studies partnershipsas revenue-sharing
agreements, abstracting from the allocation
problem.5Finally, Ronald J. Gilson and Robert
H. Mnookin (1985) propose a theory of partnerships as risk-sharingarrangements.As we argue
in Section V, we do not find the evidence on the
scope of partnershipsconsistent with this view.
The paper is structuredas follows. Section I
presents the model. Section II studies the firstbest allocation, which serves as a benchmark
throughout. Section III discusses referrals in
spot markets. Section IV considers ex ante
agreementsand shows how partnershipsarise to
ease the referral process. Section V discusses
the empiricalimplicationsof the model. Section
VI concludes.
4
Demski and Sappingtonstudy the problemof inducing
an expert to acquire knowledge in situations when the
easiest thing for him is to make a blind recommendation
ratherthan go through the trouble of actually figuring out
what went wrong. Wolinski studies the development of
reputation by these experts in the presence of consumer
search. Taylor analyzes the marketsolutions to the problem
posed by the expert's incentive to always recommendtreatment to an uninformedconsumer.
5Farrell and Scotchmer (1988) study partnershipsas
coalition formation games in which agents divide output
equally, and obtain implications for the size and composition of such partnerships.Legros and Matthews (1993)
study incentives in deterministicpartnerships(teams sharing output) and show that, under general conditions, partners choose the efficient actions. Kandel and Lazear (1992)
study peer pressure in partnerships. Levin and Tadelis
(2004) study the role of revenue-sharingcontractsin partnerships, and show that the "excessive" concern for quality
of a revenue-sharinggroup of agents ensures that, when
observing output quality is costly, production choices are
more efficient thanthose made by a profit-maximizingfirm.

501

I. A Model of Vertical Referrals

We consider vertical referrals,in which two
agents can deal with an opportunity,but one
(she) is more skilled at it than the other (he), in
the sense that she adds more value to the opportunity.6Ourfirstassumptionis thatan expert
is requiredto diagnose the opportunity.
ASSUMPTION 1: Opportunities cannot selfsort. The allocation requires costly diagnosis
which can only be provided by an expert.
In particular, we consider an economy in
which risk-neutralagents draw clients, tasks or,
in general, opportunitiesof uncertainvalue v E
{vo, vl}, with 0 < vo < vl. The low-value
opportunity (vo) is drawn with probability XTE
(0, 1), and the high-value opportunity (vl) with
probability 1 - 7r. In order to determine the

quality of the opportunity,agents must first undertake a costly diagnosis; in other words,
opportunitiesare indistinguishablewithout diagnosis.7 The agent who drew the opportunity
then faces a choice between one of two options.
First,he may choose to deal with it himself, and
apply effort e to realize output. Alternatively,
afterdiagnosis, he may transferthe opportunity,
or refer it, to another agent, who then applies
effort to it. In either case, the agent who ultimately applies effort e to the opportunityincurs
a privatecost qf(e),defined for all e E R+, with
?i(0) = 0. We assume that this function is C3
with q' > 0, ti" > 0, q/" - 0, and Ci'(0) = 0.8

ASSUMPTION 2: Effort is not observable or
verifiable to agents other than the one who
6 When no vertical elements are
present, so that each
agent can handle entirely different problems, the incentive
problem is not present, as Section III shows.
7 We do not
explicitly include in the model the diagnosis
cost. Instead,its existence is implicit in the fact thatonly the
referringagent knows the value of the opportunity.
8 1,(0) = 0 and q/' > 0 are requiredto ensure that the
first best is interior for all vo and v1 in R+. q,"' > 0
guaranteesthat the ex ante contractwe introducebelow is a
concave program,an assumptionsimilarto the one made by
Jean-JacquesLaffont and Jean Tirole (1993) in a different
but related problem (see Proposition 1.1, page 59). Most
commonly used cost functions, including the CES and all
polynomial functions with the right derivative signs satisfy
all of our assumptions.
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provides it. The value of the opportunityis not
observable or verifiable by agents other than
the one who diagnosed it.
Informationalasymmetries thus favor those
who obtainedprivate informationabout the opportunitythroughtheir diagnosis. The assumption that only the agent who diagnosed the
opportunityis informedaboutits value captures
the idea thatan economic loss is producedwhen
the information obtained from the draw is
wasted and replaced by the strategic misrepresentationof the value of this opportunityby the
referringagent. This assumptioncan be relaxed
with no impact on the analysis by assumingthat
both the referringagent and the agent accepting
the referralmay spend resourcesdiagnosing the
problem and observing noisy signals on its
value. As long as the signal of the referring
agent has some informationalcontent, its communicationbiases the effort choice of the highskill agent, who combines that signal with her
own to form a posterior on the value of the
opportunity.
The tradein opportunitiesthus takes place in
an environment subject to both moral hazard
and adverse selection. The adverse selection is
due to the unobservabilityof the quality of the
opportunityto the agent who did not diagnose
it. The moral hazardis due to the unobservability of effort.
Agents are (observably) differently skilled,
so that some agents add more value to each
opportunitythan others. Low-skill agents have
skill 01 = '- with r7 E (0, 1), and high-skill
agents have skill

JUNE 2004

THEAMERICANECONOMICREVIEW

Oh normalized

to 1,

Oh =

1.

ASSUMPTION 3: The value of the opportunity, effort, and skill are complementary.
The marginalvalue of effort and talentis thus
higher in higher value opportunities.Furthermore, output is nonstochastic. We can then
write output as
y = Oev.

Moreover, comparative advantage holds when
the reservation utilities of the agents do not
reverse these complementarities.

ASSUMPTION 4: Comparative advantage
holds-i.e., the value of the opportunitiesand of
the reservation utilities of the agents are such
that the efficient matching under symmetricinformation has the low-skill agent deal with the
less valuable opportunities and the high-skill
agent deal with the more valuable ones.
The role of the referral,then, is to match a
higher value problemwith a more skilled agent.
Formally, agents who do not tackle an opportunity gain a reservation utility, which we denote by uh and ul for the high- and low-skill
agent, respectively.Then, Assumption4 implies
that:
(1)
maxf{rev -

i(e)} +

Uh>

max{evo - +(e)} + ul,

e

e

(2)
max{rlev, - i(e)} +

(3)

Uh <

max{ev, - qi(e)} + ul,

ul '

max{r/evo - q(e)}.

That is, vo should be assigned to the low-skill
agent (1), v1 to the high-skill agent (2), and the
low-skill agent prefers to draw opportunities
ratherthan enjoy his reservationutility (3), so
that opportunitiesflow into the economy.
Assumption 4 implicitly defines a "first-best
referral set," namely, the set of high-value opportunities that meet inequality (2), given the
values of vo, r, uh, and u' that satisfy (1) and
(3). We define vfb(vo,

T, h, u), or

fb for

short, as the frontier of this set. The first-best

referral set is then v1 - vfb.9 In this paper we

focus on the role of two institutions,spot markets and ex ante arrangements,in supportingthe
efficient matching, and throughoutwe compare
the first-best referral set with the referral set
supportedby these two institutions.
We follow most of the literature on static
(one-period) asymmetric informationproblems
9 It is straightforwardto show that for a given choice of
vo, r], uh, and u', v fb is unique.

in making two assumptionsthroughoutthe paper. First, we rule out the possibility of having
a thirdpartywhose only function is to breakthe
budget (i.e., an agent who consumes but does
not affect output).10Second, the parties can
commit to the contracts they sign, so that no
renegotiationtakes place ex post." Moreover,
we restrict ourselves to deterministic mechanisms and to organizationalforms that solely
combine one low-skill agent with a high-skill
agent.12

II. Fixed-Price Contracts and the Direction of
Referrals

The first-best output and the corresponding
welfare level serve as a benchmarkthroughout.
The planner's problem is:
max 7r Yo yo,yi
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Y) +

-.

+ (1 -

T) y - t/ V) + Ul

where we have made use of the fact that y =
Oev, with oh = 1, and 01 = rl, to replace effort

with output.The first-bestlevel of outputis then
given by:

10This is a standard
assumption.An agent with such a
function would have a strong incentive to sabotage if only
minimally to channel output to himself. See, e.g., Bengt
Holmstrom(1982) and Legros and Matthews (1993).
11The
assumption of no renegotiationis reasonable in
this context. First, the existing institutions, such as law
firms, have an incentive to enforce contracts to facilitate
futurereferrals.Second, agents have an incentive to develop
a reputationfor not renegotiatingreferralcontracts in the
hope of maintainingthe credibility of future referraltransactions.
12 An alternative
organizationalform would have a lowskill agent fully specialized in diagnosis and in distribution
of opportunities to either another low-skill agent or the
high-skill agent. This solves the asymmetric information
problems presented here, at the cost of having one of the
agents not producing at all. Thus, an upper bound on the
distortionswe study is the price of an extra worker. Medicine comes closest to this organizationalarrangement.Still,
"gatekeepers"(the generalpractitioners)do indeed diagnose
and treat the simple cases.

(4)

'

(

b
/
V0
T7j

- 71v

and

(

)

VI.

Can this first-bestallocation be implemented
underasymmetricinformationon the quality of
the opportunities? Consider first downstream
referrals-i.e., those that flow from high- to
low-skill agents. In this case, a fixed-price referral market (one in which the price does not
depend on the value of the opportunity) can
achieve the first-bestallocation. Simply put, the
higher skill agent prefersto refer the less valuable opportunities;a transferof these opportunities downstreamis thus incentive compatible
from her perspective. Since this is the first-best
allocation, we can decentralize it even under
informationalasymmetries.
For the same reason,fixed prices also support
efficient matching if opportunitiesflow among
workerswith orthogonalskills ("horizontal"referrals). Since in this case one cannot extract
any value from an opportunityof a specialty
other than one's own, even a fixed price of 0
supportsthe efficient allocation.
Consider instead a "bottom-up" or "upstream" referral, in which a low-skill agent
draws a highly valuable opportunityand must
transfer it to a high-skill agent. Given the
informational asymmetry, fixed-price contracts cannot motivate the low-skill agent to
transfer the best opportunities and keep the
worst. The argument is standard (George
Akerlof, 1970). Any price that is sufficient to
encourage a low-skill agent to refer a highvalue opportunity leads him to refer a lowervalue opportunity as well. We summarize
these results in the following proposition,
which we prove, together with all other results, in the Appendix.
PROPOSITION1: (a) Assume that opportunities flow from higher- to lower-skill agents.
Then there exists a fixed price, p*, that implements the first-best allocation. (b) Assume that
opportunitiesflow from lower- to higher-skill
agents. Then there does not exist a fixed price
that implementsthe first-best allocation.
A contractother than a fixed-pricecontractis
then necessary to support an efficient referral
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flow when the diagnosis is undertakenby lowskill agents. This does not mean, however, that
a fixed-pricecontractmay not be preferred.The
next section discusses how different spotmarket arrangements, including fixed prices,
mediate the upstreamreferralflow.
III. Referralsin the Market
How do spot marketsdeal with the informational obstacles involving the upstreamreferral
of opportunities?There are three possible allocations. First, the spot market can implement
the efficient matching prescribed by the first
best. Second, all opportunities may flow upstream, a possibility we term overreferral;and
third, opportunities may not flow at all and
instead be retainedby the low-skill agents who
drew them. We term this last allocation
underreferrals.
Throughoutthe paper,we assume thatopportunities are scarce, relative to the measure of
high-skill agents, and that all the surplus thus
flows to the low-skill agents. Formally, lowskill agents make a take-it-or-leave-itoffer to
the high-skill agents after observing the
opportunity.
A. Adverse Selection in the Spot Market
Consider the contractingproblem of a lowskill agent who drew a high-value opportunity
and would like to refer it ex post to a more
skilled agent. An output-basedcontractconsists
of an offer of an opportunityby the low-skill
agent in exchange for a contingentpayment by
the high-skill agent sl(y). The compensation of

the high-skill agent is then sh(y) = y - s'(y).
Clearly, the contractoffered by the low-skill
agent may signal informationto the high-skill
agent about the value of the opportunitydrawn.
Let ,Lbe the equilibriumbelief of the high-skill
agent thatthe value of the opportunityis vo, and
U(vi, sl(y), t) be the utility of a low-skill agent
who offers an opportunityvi, in exchange for a
contingentpayment schedule sl(y), facing highskill agents with beliefs /L.
We limit our attentionto pure strategy equilibria,both pooling and separating.A separating
equilibriumin this context is one in which the
contract offered allows the high-skill agent
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to differentiate high (vl) from low (vo) value
opportunities.In a pooling equilibrium,the lowskill agent's take-it-or-leave-itoffer is independent of the value of the opportunitydrawn.
Our setup defines a game with many Perfect
Bayesian Equilibria(PBEs). A PBE is a set of
strategies and a set of beliefs such that the
strategiesare optimal, given the beliefs at each
node, and the beliefs are obtained through
Bayesian updatingof previous beliefs using the
equilibrium strategies and observed actions.
Consistentwith most of the literatureon signaling games, we select reasonable equilibria by
requiring that they satisfy the "intuitive criterion"of In-Koo Cho and David Kreps (1987).13
In our context, this requires that, given a candidate equilibrium in which the utility of the
low-skill agent who draws vi is given by U(vi),
there do not exist output-contingentpayment
scheduless'(y) such that Ul(v1,s'(y), 0) > U(vl)
while U(vo) > Ul(vo,s'(y), 0). The reason is that
if these contracts were to exist, a high-skill
agent who observes them would believe thatthe
contractis being offered by an agent who drew
a valuable opportunity,which would then lead
to the failure of such a candidateequilibrium.
Incentive Constraints.-The contract must
solve two incentive conflicts to implementefficient matching. First, low-skill agents with a
low-value opportunitymay find it in their interest to refer the opportunity to the high-skill
agents-an adverse selection problem. Second,
high-skill agents may choose to supply too little
effort, obtain a low output, and blame the
referral-a moral hazard problem. We study
next each incentive problem in turn.
The contingent payment contract must prevent the low-skill agent who drew opportunity
vo from referringit, pretendingit was v1. Denote the prescribedeffort by el, and the corresponding output that results from applying this
effort to a v, opportunity by y,, with y, =
Ohelvl = elvl, since oh = 1. Then the output
producedby the high-skill agent under the deviation of the low-skill agent is:
13 See, for example, Kyle Bagwell and Michael H. Riordan (1991), Christian Schultz (1996), Laurie Simon Bagwell and B. Douglas Bernheim (1997), and Jay Pil Choi
(1998).
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elvo = y(v

(5)

VIy^)

We denote the compensationthat the low-skill
agent obtains under the deviation as s =
s (y lv/vl). Then the incentive-compatibility
constraintof the low-skill agent is:
(6)

yfb

sl

Yt=

(

)

hv,

l

The left-handside of this constraintis the utility
of the high-skill agent under no deviation, and
the right-hand side is the utility she obtains
when she deviates. The compensationmust be
such that:
(8)

sh=y1-s

dealt with by setting a sufficiently low s1. However, the risk of moral hazardplaces limits on
how low s1 can be. If no rents are left to the
low-skill agent who cheats, the high-skill agent
may preferto reduceoutputand pretendshe was
cheated. Notice that any other effort deviation
by the high-skill agent producesan outputlevel
outside the set

7O
u+vo

From the momentthe opportunityis referred,
a new informational problem is triggerednamely, the inability of the referring party to
contracton the effort supplied by the high-skill
agent. Suppose that the low-skill agent does
indeed refer vl. If the high-skill agent performs
the prescribed effort, the compensation of the
low-skill agent is s[ = sl(yl). For the high-skill
agent to conceal the value of the opportunity,
she must make the outputlook as if the low-skill
agent had referredvoratherthan v1, and she had
performed the prescribed effort yl/vl. By expression (5), the high-skill agent conceals her
underperformanceif she provides effort (yI vo)/
v2, which is lower than the one prescribed.The
incentive compatibility constraintof the highskill agent is then:
(7)
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s

and ^h=

y,-O
VI

where sh is the compensation received by the
high-skill agent if the output produced is as
prescribed, and gh is her compensation under
the deviation.
The trade-off between the adverse selection
and the moral hazard problem is now clear.
Given (6), the adverse selection problemcan be

Yi,

Yi V,

and, hence, identifies the high-skill agent as the
shirker. With unlimited liability these deviations can be prevented by sufficiently penalizing the shirker (Legros and Matthews, 1993).
For this reason, and without loss of generality,
we ignore output levels outside y throughout.
Also, if a referraltakes place, the high-skill
agent must obtainat least her outside value, that
is:
(h

(9)

Y)l

Uh

Constraints(6), (7), (8), and (9) can be simplified and combined into a single constraint.
The individualrationalityconstraintof the highskill agent (9) must be binding, since the offer is
take-it-or-leave-it.This determines sh. Making
use of this expression, together with equation
(8), we can combine expressions (6) and (7) to
yield a unique constraint.The low-skill agent
makes a take-it-or-leave-itoffer that maximizes
his compensation, sl + ul. Using (8) and (9)
allows us to write both the objective and the
constraints in the space of outputs and thus
concentrateon the allocative efficiency of the
spot-market transaction. The program of the
low-skill agent who draws v, and chooses to
refer it is then:
Program
(10)

Pm

max{yl

-

(v)

u1 -

subject to:
y +h
(11) yfb_(11)~~~~T
(Y( lv
o o/)

> AO(y1) + u',
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where
(12)

AO(Yl)= Y

-

)

A?(yl), which we call the overreferraldeviation surplus, plays a key role in what follows.
It is the surplus that results when either the
low-skill agent deviates and refers v0 or the
high-skill agent deviates and pretends vo has
been referred. Then (11) simply says that the
surplus generatedwhen the low-skill agent retains v0 must be larger than the surplus generated under any possible deviation.
Program pm is the problem of a low-skill
agent who draws opportunityv1 and chooses to
refer it. The low-skill agent, however, can always choose to retainthe opportunity.Thus, he
chooses to refer whenever:

(13)

sl + ->

max y - (rlv

l)

In characterizingthe equilibrium,we proceed
in two steps. First, we characterizethe solution
to program Pm under the assumptionthat (13)
is met. Then, in subsectionB, we discuss under
what conditions this is indeed the case. We
proceed in this way because it is necessary to
understandthe distortions required to implement separationin order to understandthe referral flow.
Distortions of Output and the Separating
Contract.-Let

y' and yj be the output associ-

ated with opportunitiesvo and vl, respectively,
under the separating contract. The next proposition characterizes yo and yl as a function of
vI > vfb, where vfb was defined in Section I.

PROPOSITION 2: There exists a unique vs
such that
(a) if v1 < vs, the separating contract is such
that y

= yfb and y

= y b, and

(b) if vs < v1, the separating contract is
such that y' = y fb and y < fb
The spot-marketcontractcan thus never implementthe firstbest if v, is sufficientlyhigh. In
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fact, there may not exist any v1 such that v -?
v\, in which case the spot market can never
mediate transactions without distortions. This
occurs whenever vs < vfb.
To betterunderstandthe intuitionbehind this
proposition,turnto constraint(11) and consider
the problemfrom the perspectiveof a low-skill
agent who drew vo. When v1 is high, so is the
temptationof the low-skill agent to deviate by
pretendinghe is referringvl. To avoid this, his
deviation compensation must be reduced. But
this, in turn, increases the deviation compensation of the high-skill agent, making her deviation more enticing. Thus, if v1 is sufficiently
high, only a reduction of the output of the
high-skill agent below what is optimal makes it
sufficiently unattractivefor the low-skill agent
to refer a low-qualityopportunity,withoutleading the high-skill agent to claim that the referring agent is cheating.
The next corollary shows that these distortions are severe enough as to eliminate the effect of the complementaritybetween effort and
value of the opportunity. That is, while the
first-besteffort would increasewith the value of
the opportunity,when the first best cannot be
implemented,the effort of the high-skill agent is
decreasing in the value of the opportunity.
COROLLARY1: Assume that v < vl, that is,
the first best cannot be implemented by the
separating contract. Then, the effort exerted by
the high-skill agent on the opportunityreferred
is a decreasingfunction of its value.
B. Referrals in the Market
Given this separatingcontract, what referral
flow do we expect to observe in the market?As
mentioned above, there are three possibilities:
efficient matching, underreferrals,and overreferrals. The next lemma shows, however, that
this last type of referral flow cannot be supported in equilibrium.
LEMMA 1: No equilibriumwith overreferrals
exists that satisfies the intuitive criterion.
An equilibrium with overreferrals could a
prioribe of two types: pooling or separating.A
separating equilibrium with overreferrals is
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ruled out by comparativeadvantage (Assumption 4), which says that there is not enough
surplus to compensate agents for the outside
value forgone if the referralof v0 actually takes
place. A pooling equilibriumwith overreferrals
relies instead on implausible beliefs, and does
not survive the intuitive criterion. Essentially,
the agent who drew a low-value (vo) opportunity never moves away from the pooling, since
he is subsidized by the fixed price paid by the
high-skill agent. Thus, the low-skill agent who
drew v1 can always signal his type by offering a
contractunderwhich those with v0 would never
want to refer.
The sharing contract of Section III, subsection A, can implement efficient matching, but,
as seen in Corollary 1, it can only do so at the
expense of severe effort distortions for high
values of vl. The next proposition shows that,
for high enough v1, these distortionsmake efficient matching impossible.
PROPOSITION3: There exists a value v such
that for all v1 > v the market cannot support
efficient matching, and the market equilibrium
is characterizedinstead by underreferrals.
As v1 becomes large, the distortionsimposed
by the contractdescribedin Section III, subsection A, increase (as Corollary 1 shows) and, for
sufficiently large values of v1, eventually become too large to support separation. This
means that underreferralsmust prevail for high
v1.Note that,for high values of vl, overreferrals
could Pareto-improve,even ex post, on the separating allocation, but no trade exists in equilibrium.14We close this section by illustrating,
in the context of an example, the rich market
referral patterns that even a simple economy
(like a quadraticone) can exhibit.
Example 1: Let i+(e) = e2/2. Also assume that
vo = 1.4, Tr= 0.75, ih = 1.15, and u' = 0.
Figure 1 reports the possible allocations in the
space (,1, vl). Efficient matching results in regions a and b, though in region b the first-best
14
For example, consider the case where vT is close to 0
and v, is large. Then the cost of mismatching high-skill
agents with low-value opportunitiesis negligible. In this
case overreferralsclearly Pareto-improveon underreferrals.

Vl

0(q,Uh, Ul)

i

*

0.23

0.635

a

1

1r

FIGURE 1. REFERRALS IN THE MARKET

Notes: Region a denotes the set of economies for which the
spot marketimplementsthe first best. Region b denotes the
set of economies for which the spot contract supportsefficient matching but with distortions. Region c is the set of
economies for which the spot market cannot support any
referrals.

level of effort cannotbe implemented.Region c
is the set of economies for which underreferrals
are observed.
As shown in Proposition 3, as v1 increases,
the distortions requiredto implement efficient
matching eventually become so large that sharing contracts are too costly, thus leading to
underreferrals.Also, as 71increases, the comparativeadvantageof the high-skill agent is not
enough to compensate for the distortions that
efficient matching requires, and referrals may
not be supported-even for relatively low values of v,.
IV. Ex Ante Contracts: Partnerships and
Retainers

We study here situationsin which agents can
enter ex ante agreements and make ex ante
transfersto each other. We start, in subsection
A, by studying the partnership contract,
whereby agents agree ex ante to the allocation
of opportunitiesand income from these opportunities. In subsection B we study retainer
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contracts,and show that ex ante transfersallow
agents to sustain pooling equilibria with overreferrals,an allocationthe spot marketcould not
support.In subsection C we discuss the agents'
referralchoices given the surplusattainableunder these arrangementsand the underreferral
allocation. We close this section by discussing
the implementationof the partnershipallocation
in subsection D.
A. Partnershipsand EfficientMatching
As we documentbelow in our descriptionof
professional service firms,joint billing in partnerships allows the parties to implement the
allocation of income and opportunitiesagreed
in advance. This in turn allows the parties, as
this subsectionshows, to implementagreements
that involve the referralof some opportunities
and not of others, even when they do so at the
expense of effort distortions on opportunities
not referred.We study next the incentive compatibility constraints associated with the partnership, characterize the resulting allocation,
and comparethem with the correspondingones
in the market.
The Partnership Problem.-The partnership
must deal with moralhazardon both sides of the
relationship and with adverse selection on the
referringagent's side. The form of the moralhazard problem of the high-skill agent is the
same as that in the spot-marketproblem, so (7)
must also hold here. The two other constraints
take a slightly different form here that we discuss in what follows.
First, consider the adverse selection problem.
Assume that vo has been drawn.To preventthe
wasteful referral of this opportunity,the partnership prescribes effort yo/(rvo) and compensations4so as to solve the adverse selection
problem;that is,

(14)

-Ii-

Yo)

I+ g

where, as before, s1 is the compensationthat the
low-skill agent obtains under the deviation.
Equation(14) can be comparedwith the correspondingconstraintin the spot-markettrans-

action, equation(6), where the effort exertedby
the low-skill agent was always first best, as he
kept ownership of the opportunity drawn. In
contrast,the partnershipcan use the prescribed
effort and compensation to ease the adverse
selection problem, as the low-skill agent has
pledged the opportunityto the partnership.
Second, when v, is drawn,the contractmust
ensure that the low-skill agent prefers to refer
the opportunityratherthan keep it and pretend
that vo was drawn.Clearly,if the low-skill agent
deviates and announces vo, the resultingoutput
must be consistent with this announcement,and
this can only be achieved if the effort supplied
is yo/(r/vl). Any other deviation unambiguously
identifies the low-skill agent as a shirker and
thus can be preventedby penalizing him sufficiently. The partnershipthen prevents the relevant deviation by setting:
(15)

1
s + U
u 'so- 0(IYo)
SI
jTjV

Equation(15) should be comparedwith (13),
which determines whether the referral of v1
takes place in the spot-marketcase. In the case
of spot-market sharing contract, a low-skill
agent who retains v1 maximizes over effort, as
the right-handside of (13) shows. In contrast,
the partnershipforces the low-skill agent to
provide effort consistent with Yo. The partnership then uses (15) to ease the referralprocess.
Finally, the budget constraint(8) has to hold.
Now we also have to consider the constraintin
the case where vo is realized,
(16)

s? + s

= Yo.

As in the previous section, we can reduce constraints (14), (15), (7), plus the budget constraints(8) and (16) to a single one and simply
write incentive compatibility in the space of
outputs.15 The partnershipproblem can then be
written:
15 As in Section
IV, the low-skill agent makes a take-itor-leave-it offer to the high-skill agent consisting of an ex
ante contract.This assumptionaffects only the distribution
of the surplus and not the allocation, as the contract is
chosen ex ante, and, absent wealth constraints, transfers
always exist that lead the best ex ante contractto be chosen.
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(19)

Au(yo) = Yo -q
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the uniquepartnership separat-

ing equilibrium is such that yP < yfb = yM
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I

and A?(yl) was defined in equation (12). Here,
AU(yo), the underreferraldeviation surplus, determinesthe surplusappropriatedby a low-skill
agent who deviates by not referringv, and who
pretends v0 was drawn instead, reducing his
effort to produce the prescribedyo. Constraint
(18) should be compared with (11), the corresponding one in the case of the market.There,
the surplus generatedwhen the low-skill agent
retains v0 had to be larger than the surplus
generated under any possible deviation, which
included the possibility of overreferralof vo or
the pretense of overreferralby partof the highskill agent. Here, ex ante transfersmake it possible to use the equilibrium surplus in either
state to compensate for the surplus forgone
when the agents abstain from deviating, which
now includes deviations in y0.
Characterization of the Partnership Contract.-Let yP and yP be the output associated
with opportunitiesv0 and vl, respectively, under the partnershipequilibrium. Then we can
show the following result:
PROPOSITION4: There exists a unique vP
such that

?

v1 the uniquepartnershipseparat-

ing equilibrium is such that yP = yfb and
yP

fb

That is, the partnershipcontract can always
implementthe firstbest if v, is sufficientlyhigh.
Only when v, is low may the partnershiprequire distortionsto mediatetransactions.Notice
the starkcontrastwith the spot-marketequilibrium, which cannot supportefficient matching
for sufficiently large vl.
The intuition behind Proposition 4 can be
immediately grasped by evaluating (18) at the
first best. First, the complementaritybetween
effort and the value of the opportunityresults in
a first-bestlevel of surplus,the left-handside of
(18), which is increasing and convex in the
value of the opportunity vl. In contrast, the
overreferraldeviation surpluscan grow only at
a decreasing rate. The reason is that the effort
under the deviation, (yfbvo)/(v[),
grows at a
lower rate than the first-best effort, yfblv, and
as a consequence so does the output and A?(yl).

Finally, the underreferraldeviation surplus is
bounded from above by Yo. Therefore, for v1
sufficiently large there is enough surplus to
compensateboth the high- and low-skill agents
for the rents they forgo when they do not
deviate.
Conversely, if v1 is not high enough, it may
be the case that (18) is not met when evaluated
at the first best. Notice, though, that even in the
presence of distortions, the partnership can
sustain a higher level of output in the highvalue opportunities than the market. The reason is that a judicious choice of yo can relax
the distortions on the valuable effort of the
high-skill agent.
The extent of the effort distortiondependson
the frequencyof referralsprescribedby the first
best, as summarizedby the probabilityof drawing a claim of high value, 1 -

7r. As the next

corollary shows, as XT increases, referrals
become relatively less importantthan the preservation of the effort incentives on the opportunities that are more frequent, vo. Partnerships
then trade off effort incentives against referral
incentives.

COROLLARY2: yP(yl) is an increasing (decreasing) function of vT.
B. Retainer Contracts,Pooling, and
Overreferrals
The ability of the agents to engage in ex ante
transfersalso allows for the possibility of equilibria with overreferrals,an allocation that the
spot market could not support. Consider, in
particular, a retainer contract, that is, a put
option contract where the low-skill agent pays
ex ante a price P to the high-skill agent for the
right to sell her ex post an opportunityin exchange for a fixed paymentK.1 As in Proposition 1, such a contract cannot support the
separation of good and bad opportunities-a
fixed payment that leads to the transfer of v1
will also lead to the transferof vo. Moreover,an
agreement to transfer only bad opportunities
destroys comparativeadvantageand is never in
the interest of the agents.
To see that a retainer contract can support
equilibriawith overreferrals,consider,in particular, one where the transfer ex post from the
high-skill agent to the low-skill agent is equal
to the maximum surplus that the best opportunity (vl) can generate, that is K = maxy{y ~()

JUNE 2004

THEAMERICANECONOMICREVIEW

510

-

uh.

Ex ante, the low-skill agent must

compensatethe high-skill agent for this transfer
througha fixed payment
P=K+u

h-

-(1 -

T max

r)maxY

y o-

}

-

Clearly, given this price, the high-skill agent
accepts to be on a retainer,since she obtainsher
16
This contractcan also be interpretedas a call option on
the time of the high-skill agent to whom the value of the
opportunityis truthfullycommunicatedupon exercise. Alternatively,the contractmay be interpretedas an "employment
contract,"where a high-skill agent "hires"a low-skill agent
who receives a fixed wage and is askedto referall diagnosed
problemsupstreamin exchangefor a fixed per-problemfee.

reservationutility uh. Given that the paymentis
independent of the low-skill agent's report,
upon exercise he reportstruthfullythe value of
the opportunity.The retainercontractthus supports overreferrals and satisfies the intuitive
criterion: ex post no deviation from this equilibriuminvolving signaling v1 througha sharing
contractcan possibly yield more than K, the net
first-best surplus associated with vl. Whether
the retainer contract arises in equilibrium depends on whetherit is in the ex ante interest of
the parties.The ex ante welfare associated with
the retainercontractis:
(20)

u1 +

Y-

-Tmax

+ (1

-

(vY)

-

)maxy
y

V

I

)

C. Referrals when Ex Ante Contractsare
Feasible
Consider now the decision of a set of
agents who may enter an ex ante agreement possibly involving joint billing. Agents
who can choose ex ante will choose the
welfare-maximizing allocation among those
that can be supported. Thus an advantage of
ex ante contracts is the elimination of Paretodominated equilibria.
Agents may choose among three possible allocations. First, the underreferralallocation, in
which all opportunities are dealt with by the
low-skill agent. In this case, welfare is:

(21)

uh +

T max{Y
y

+(1-

-

q,(

)}

7r)max y-

q

[.

)}

Second, agents may choose to enter into a retainer contract and obtain the surplus (20).
Third, they may enter into a partnershipagreement that implements efficient matching and
achieves the surpluslevel given by the objective
function in PP evaluated at the partnership
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equilibriumallocation (y, y1).17 Then the next
result follows immediately from Proposition
4(b), and is given without proof.
COROLLARY3: For all v1 > vp the partnership dominates both the overreferral and the
underreferralallocations, resulting in efficient
matching.
Notice that the result in Corollary3 stands in
stark contrast to Proposition 3. There, we
showed that the marketcan never supportefficient matchingif v1 is sufficientlyhigh; here we
show that the contraryis true in the partnership.
What is the source of the dramaticdifference
between these two institutionsin their ability to
implement efficient matching?
First, the partnershipcan reduce the effort
incentives of the low-skill agent on the opportunitieshe keeps, reducingin turnhis incentives
to keep the valuableones. This was not possible
in the spot market as only the low-skill agent
had access to those opportunities.For this reason, the distortionsin the high-skill agent's effort needed to ensure efficient matching are
lower thanthose needed in the spot market.This
enlarges the referral set. To put it differently,
partnershipsimprove on the market allocation
because they trade off better effort incentives
where these are most valuable for worse effort
incentives where these are least valuable,
namely on those opportunities dealt with by
low-skill agents.
Second, the partnership contract limits ex
post competitionfor opportunitiesby specifying
ex ante with whom these may be shared. This
further raises the ability of the partnershipto
achieve transfers without imposing the distortions requiredin the spot market.Recall that in
the spot marketthe utility obtainedby the high17
Agents may always choose not to enter ex ante arrangements and supply their opportunitiesor skill in the
spot market.Since the partnershipcan always implement a
spot-marketcontractwhich achieves efficient matching,the
two possible outcomes of the spot-market(underreferrals
and spot-market contract) are subsumed in these three
choices. The existence of the spot-marketoption will however determinethe reservationutility of the agents and thus
affect the distributionof surplus. Since agents can freely
transfersurplus, we can ignore these distributionalconsiderations.
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skill agent when she works on a good opportunity is limited by competition for these
opportunities.18In turn, this equilibriumutility
must be higher than her deviation utility to
avoid moral hazard on her part [see equation
(7)]. But this effectively places a ceiling on the
deviation compensationof the high-skill agent
which in turn places a floor under the punishment thatmay be stipulatedfor a low-skill agent
who deviates by overreferringvo. This ceiling is
increasingin the value of the opportunityv,, so
eventually, for sufficiently high-value opportunities, effort must be distorted. In the partnership, on the other hand, competition places no
ex post constrainton the compensationthat can
be obtained by the high-skill agent.
The next example illustratesthe ability of the
partnershipto sustain the first-best allocation
when v, is sufficiently high.
Example 1 (continued): In regions d and e of
Figure 2, v1 is sufficiently close to v0, so that
Proposition4(a) holds, and the ex ante contract
cannot implementthe first best. In region d the
distortionsare severe enough to precludereferrals completely and hence underreferralsobtain,
whereas in region e the partnershiparises in
equilibrium,but it cannot supportthe first-best
allocation of effort. As Proposition4(b) proved,
for vl - vP (region f) the partnership implements the first best. This concludes the
example.
In the previous example, retainers never
dominated either underreferralsor the partnership allocation. Is this always the case? As the
next example shows, retainers can dominate
either underreferralsor the partnershipallocation whenever the probability of drawing the
high-value opportunity, 1 - rr, is sufficiently
high. In this case, it pays to occasionally mismatch the high-skill agent with vo in order to
preserve her first-bestlevel of effort in vj.19

18In
particular,in the spot-marketcompetition for good
opportunitiesholds the utility the high-skill agent obtains to
- = .
her outside utility, sl 19We thank one referee for suggesting an example in
this direction.
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determinethe ultimate form of the partnership
contract.
Specifically, in order to implement [yo, y]
the partnershipcontracthas to satisfy

.

/
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,
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S

'
(22)

v0
Yp - Yp

0.68
ft

0.28 0.34

0.68 0.72

FIGURE 2. REFERRALS IN PARTNERSHIPS

Notes: Region d denotes the set of economies for which
referrals do not take place. Region e denotes the set of
economies where partnerships arise to support efficient
matching but with distortions. Region f denotes the set of
economies for which the partnershipimplements the first
best. The dotted line denotes the frontier in the signaling
case.

Example 2: Let vo = 1.4, v, = 2.05, r} = 0.9,
uh = 0.5, and ul = 0.2. For these parameters the

partnershipcannot implementthe first best. For
rr E (0, 0.48), v1 occurs frequently enough to
make retainerspreferredto either the underreferrals or the partnershipallocations. For rr E
[0.48, 0.93) partnershipsdominate. Finally, for
ir E [0.93, 1), vo occurs frequentlyand the (ex
ante) costs of occasionally misallocating v1 to
the low-skill agent are sufficiently low to make
the underreferralallocation preferred.
D. Implementation

We close this section with some comments
on the particularcontractualarrangementimplementing the partnershipallocation, [yO,yY].
We have shown above that the trade-off between referralincentives and effort incentives is
presenteven when ex ante transfersarepossible
and agents have unlimited liability. Clearly
though, agents are often financiallyconstrained
and have limited liability. These institutions
may affect the set of feasible allocations and

A0>(y) -

y-

1

V
Vo

Yi-

Once sh and sh are chosen to meet (22), sl and

sl follow immediately from (8). Finally, given
these choices, sl is set to satisfy (14) and (15),
which is always possible. Incentive compatibility is then only a restrictionon the "slope"of the
compensationof the high-skill agent in Y. The
left-hand side of (22) is less than zero whereas
the right-handside is greaterthan -1. Thus, in
the set y, the compensation of the high-skill
agent grows with output but less than proportionally. With unlimited liability, the level of
the high-skill agent's compensationis undetermined and we can always set sh = y1 and ^h so

that (22) is met. Under limited liability, on the
other hand, sharingof the outputproducedwith
v1 is a necessary feature of the resulting partnership contract, as observed in practice and
documented below. Indeed, if we set sh = y', it

follows from (14) and (15) that s^ < 0, independently of the value of s4. If instead we
impose that s > 0 then it has to be that sl > 0
and thus sh < y .

Finally, cognitive limitations may force the
partnershipto restrictitself to contractsthat are
linear in output. Clearly this is not without
efficiency losses. The trade-offbetween referral
incentives and effort incentives though is still
present. In particular, it can be immediately
shown that if linearity is imposed, incentive
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compatibility strictly requires sharing of the
outputproducedby the high-skill agent and thus
that the first best can never be implemented.
V. Evidence
The simple model we have presented can
help us to understandreferralcontractsin markets and partnerships.Moreover, the model results, particularlythe need to balance incentives
for effort provision and for referrals,can illuminate a broad set of practices in professional
service organizations.Finally, the theory developed here has implications for the scope of
professional partnerships.We proceed now to
explore these three sets of implications.
A. ContractualIncentivesfor Referrals in
Markets and Partnerships
We document the existence and characteristics of the two main arrangementsstudiedin this
paper: ex post, spot-market,referral arrangements through income sharing, and ex ante,
where agents agree in advance to the allocation
of opportunitiesand the revenue they generate.
An interestingexample of a referralmarketis
the injury claim referralmarket in the state of
New York, which has been studied by Spurr
(1988, 1990). In this market, a lawyer who
knows of a client with an injuryclaim may refer
him to anotherlawyer. Both lawyers enter into
a referral agreement that is sanctioned by the
New York Bar Association.20As in our model,
the referring and receiving lawyers divide up
the income obtained from the claim. The con20
Court opinions are also an excellent source of documentation on the nature of these contracts, given the disputes they often give rise to. A recent example is Florida
Bar vs. Kevin Carson, [91,550 Florida(1998)], in which the
dispute is over an agreement where "the two lawyers entered into a mutually advantageous referral relationship,
whereby [one of the lawyers] Mr. Vasilaros told [the other
lawyer] Mr. Carson that he would pay Mr. Carson 25% of
the attorney'sfee for personalinjurycases that he obtained
as a resultof referralsmade by Mr. Carsonto him."Another
high-profile dispute is documented in "Against O'Quinn:
Ex-partnersues lawyer for $250 million" (Houston Chronicle, Feb. 15, 1999). Among the issues at the heart of the
dispute, the plaintiff claims that the defendant"took cases
referredby [the defendant's]associates but did not pay him
from these cases as he was supposed to."
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tract only specifies the output shares correspondingto each lawyer, and does not bind any
of the parties to devote a minimum time or
effort to pursuingthe claims. Spurrdocuments
the existence of referralcontractsinvolving substantial sharing of the recovery of the claim
between the referringlawyer and the one who
ends up doing the work.21Regrettably,this data
set does not allow us to test whether underreferralscharacterize(as our model predicts)spotmarkettransactions.22
Concerning ex ante "partnership-like"arrangementsdesigned to encouragereferrals,accounting, law, and consulting firms, as well as
some commercialbanks, rely on outputsharing
to decentralizethe allocationof opportunities.23
Some of them explicitly rely on objective distributionsystems that rewardreferralsand business origination,imposing some income sharing
even when it is the partnerwho drew the oportunitythe one who does the work required.
21
Spurr had access, through an order of the Federal
District Courtof New York, to the file retainerand closing
statements.These files containthe fees to be earnedby each
lawyer, the gross recoveries, and the share of the recovery
assigned to the (actual) litigation lawyer; whether the lawsuit was filed, settled, or went to verdict;the verdict;and the
names of the lawyers.
22 As a referee has pointed out, while the optimal contract is a step function, these contracts are simpler, linearsharing rules. A previous version of this paper, available
from the authors,showed that the economics of the problem
remainunalteredwhen cognitive limitationsrequirethe use
of linear rules.
23 On accounting firm arrangements, see Mudrick
(1997). On banks, where the issue is to ensure that high
net-worth customers are referredby brokerage officers to
trustofficers, see KennethKehrer(1998). Personalcommunications from several partners of economics consulting
firms have confirmedthe details of these arrangementsare
entirely along the lines of similarones in law firms.Finally,
on law firm compensationschemes, see Cotterman(1995),
the Survey of Law Firm Economics by Altman, Weil, and
Pensa (2000), and The Commercial Lawyer, (June/July
2000 issue).
24 Not all firms rely on performancemeasures to compensate partners.A minority (Cotterman,1995, p. 29) rely
only on seniorityto allocate rewards(the so-called lock-step
method). Of the 20 top law firms in the United States, only
four use the pure lock-step method (The CommercialLawyer, June/July2000 issue): Cleary, Gottlieb, Steen & Hamilton; Cravath,Swaine & Moore; Davis Polk & Wardwell;
and Wachtell, Lipton, Rosen & Katz. The remainingfirms
used performance-relatedmethods ranging from the mild
modified lock-step method of Latham & Watkins (85
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The most common system, known as Hale &
Dorr,25determines each partner's share of the
firm's income accordingto work done (60 percent), business origination (30 percent), and
profit credit (10 percent) (James D. Cotterman,
1995). Other systems rely directly on business
origination,and awarda share of the income to
the partnerwho can claim to have broughtthe
client to the firm (HowardMudrick, 1997).
B. Effort Incentives and Referral Incentives in
Professional Service Firms
It is clear from our conversations with professional service firm members that partnerships are aware that the trade-off between
incentives for referralsand for effort provision
is key to the success of the partnership.Too-low
shares to originating partnersmay lead to underreferrals(or in the parlance of law firms,
"hoardingof cases"); too-high shares may lead
to overreferralsand too-little effort by receiving
partners.We present here two notorious examples of the consequences of failing to deal with
this conflict.
First, consider the acrimonious divorce between the consulting arm of Andersen Worldwide (then Andersen Consulting, now called
Accenture) and its auditing arm (then Arthur
Andersen).26The organization,initially only an
auditor,entered consulting in 1954 to take advantage of the consulting opportunitiesthat appeared while conductingits auditingwork. The
resulting conflict was that, as in our analysis,
while an auditingpartnermay not be best qualified to deal with a particularconsulting opportunity, he may be able to extract some rents
from dealing with it. The initial contractualsolution was to divide up all the income obtained
in all areasand shareit equally between auditors

percentlockstep and the rest is performance)to pure meritbased methods. Incentives to share business and provide
effort in lock-step law firms are provided by the law firm's
"culture,"according to personal interviews with a Cleary
partner.
25
Originatedby ReginaldH. Smith, managingpartnerof
Hale & Dorr of Boston in the 1940's.
26 For the details of the case, see Scot Landryand Ashish
Nanda (1999). We thank Kathy Spier for pointing out this
case and sharingher analysis with us.
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and consultants,independentof their respective
contributionto the actualwork (a lock-step system). This system providedexcellent incentives
for the auditorsto pass on the consultingopportunities to specialized consultants;however, it
provided low-effort incentives and resulted in
low utility for the consultants relative to their
outside values. In the "Floridaaccord,"reached
in 1988, the partners agreed to separate the
income from the consulting armand the income
from auditing,and to transfer15 percent of the
income of the most profitableside to the least
profitableside. This resultedin a net transferof
15 percentof the consulting (AC) income to the
auditing (AA) side of the firm. While this new
contractimprovedeffort incentives for consultants, it reducedsharplythe referralincentives of
the auditors, who could now choose between
earning all the income of a consulting opportunity by keeping it, or just 15 percent of it by
referringit to the consultants.As a result, auditors startedto underreferopportunitiesand keep
them within the auditing arm (AA). The consultants (AC) considered this "internalcompetition" unacceptable,and proceeded to request,
in 1998, outside arbitrationto accomplish the
division of Andersen Worldwide in two separate partnerships.27
A similar difficulty in providing sufficient
incentives for referralswhile maintainingeffort
incentives led to the fall of Watson, Leavenworth, Kelton & Taggart,a premierPark Avenue law firm considered one of the giants of
patentand trademarklaw (see Gene Weingarten,
1981). It disappeared when "the client-share
systemencouragedWatson,Leavenworth,Kelton
& Taggart lawyers to guard their clients' affiliation against intrusion by others, creating an
atmosphere of competition among partners.
Some partners suspected others of hoarding
cases...." The law firm eventually died when
one of its star rainmakersdecided to leave the
law firm and "would likely take substantialaccounts with him, including the Nestle Co. Inc.,

27
As AC CEO George Shaheenput it: "it does not make
sense for AC to continue to send money, especially the
amount of money we send to AA, and at the same time
compete more and more in the marketplace"(Landry and
Nanda, 1999, p. 9).
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one of Watson, Leavenworth, Kelton & Taggart's biggest clients."
C. Scope of the Partnership
Our analysis points out that agents should
create ex ante referralarrangementsor partnerships with those agents to whom they are likely
to need to refer opportunitiesbut with whom
their skills overlappartially,so thata substantial
threatof appropriabilityof the opportunityand
the resulting misallocation exists. On the other
hand, agents need not create a partnershipwhen
the opportunities belong to entirely different
skill spaces (such as family law and corporate
law) or entirely differentgeographicalareas. In
fact, referralsbetween firmswith sharplydifferent geographical or product scope should not
involve sharing contracts.
Indeed, referralcontracts do not involve referralsharesin instances when thereis no threat
of appropriationby the referringagent because
he is not at all qualified or able to performthe
referred opportunity. For example, law and
other professional service firms form referral
networksthat allow one memberof the network
to refer to anotherclients whose problems fall
outside their area of expertise or jurisdiction.
Unlike in the arrangementsdiscussed above,
"fees are normally not sharedamong the firms,
and law firmswithin networksdo not chargefor
referrals."28Once a client is referred,each firm
separatelycharges for its services.
Also consistent with our discussion, law and
consulting firms specialize in related and overlapping areas of the law, where the threat of
appropriationis highest, and not in others. For
example, "Wall Street"law firms like Cravath
or Cleary offer their clients legal advice on
securities law, mergers and acquisitions, commercialbanklaws, etc., but not in maritimelaw.
If a client happens to have a problem in such a

28
"Making a Network of Lawyers," by Jonathan D.
Glater in The New YorkTimes,June 8, 2001. According to
the same article, the consulting firm Altman Weil Inc. has
identified 300 such national and internationallaw firm networks. Typical examples are a client who needs advice on
a merger with a Brazilian company, or one who needs to
register a trademarkin different countries.
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clearly differentiateddomain, they are referred
to anotherfirm that specializes in that field.
Thus, our setup generatesa theory of the size
and boundariesof the partnershipthat supports
transactions both inside the firm and in the
market. The empirical implications about the
types of practices that firms should include are
very different from the implications of risksharing theories, such as Gilson and Mnookin
(1985). These authors argue that law partnerships are a risk-poolingarrangementwhose aim
is to encourageex ante investmentby lawyers in
specialized areas which have uncertain future
demand. Such risk-basedtheories counterfactually predict that firms should aim to diversify
the types of skills they include. Our theory,
instead, suggests thatpartnershipsshould aim to
cover all areasin which referralsare likely to be
necessaryand where skills are relatedto such an
extent thatthe threatof misappropriationis real.
VI. Conclusions
The referralproblemis pervasive, not only in
the professional services, from where most of
our examples above proceed, but also in many
other fields where diagnosis is costly. For example, a literary agent may know that some
other agent would be better at promoting a
writer currently in her roster. Or a university
professor may know that an advisor other than
himself would be a betterfit for the star student
he is currentlyadvising. We have studied how
spot markets and ex ante arrangementsdeal
with this referralproblem.We have shown that,
if an underqualifiedagent is in control of the
information flow, the spot market can implement the efficient match between skills and
opportunitiesonly through income sharing, at
the expense of distortions in the provision of
effort of agents with higher skills. As the potentialqualityof the opportunityincreasesthese
distortions become larger, to the point where
they are so large that the spot marketdisappears
and referralsdo not take place.
Partnerships,whereby agents agree in advance to a particularallocation of income and
opportunities,facilitate the provision of incentives and the exchange of referrals.In particular,
they allow agents to break two key constraints
of spot-markettransactions.First, by punishing
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an agent who does not actually share an opportunity, they weaken his incentives to hold onto
opportunitiesfor which he is not best qualified.
Second, by limiting his tradingpartnersex ante,
they limit ex post competition and thus expand
the range of punishmentsavailable for an agent
who wrongly refers an opportunityhe should
have kept. As a result of these advantages,partnershipscan always implementefficient matching when opportunities are valuable enough.
The drawback to such arrangementsis lower
effort across all opportunities,since punishing
individuals who do not share opportunities
weakens theireffort incentives. We thus suggest
that the boundariesof partnershipsreflect tradeoffs between facilitating the exchange of referrals and effort incentives. In particular,partnershipcontractsshould appearbetween agents
who are somewhat specialized, so that they
have comparativeadvantage in different types
of opportunities,but share the same skills to
some extent. It is among these agents that the
threatof appropriationof opportunitiesis most
important.
There are a numberof possible extensions of
our analysis. First, we have assumed that the
referring agent can either appropriatethe full
value of the opportunityhe draws, or, alternatively, that he can commit to share the income
from the opportunity.Some relevantcases may
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fall in-between, where keeping some opportunities in the partnershipcontract requires distorting incentives so much that a breakup is
preferred.29Second, to focus on the important
informationalasymmetriesbetween agents, our
model has ignored the role that the client may
play in the referralprocess. Integratingthe client in the analysis is an important issue for
future work.
We have shown that distortions naturally
arise in a referral context even without risk
aversion or limited liability. We believe, however, that it is this trade-off between effort incentives and referralincentives, ratherthan the
"tenuoustrade-off"between risk and incentives
(Canice Prendergast,1999) that plays the key
role in the contractual design of professional
service firms.
29 This case can be studied
by specifying the reservation
utility of agents as opportunity dependent, ui = 50iev,
where 8 is the productivityloss that results from losing the
specific complementaryassets of the organization. Situations in which the reservation utility of an agent is typedependent have been investigated by Tracy Lewis and
Sappington(1989), and have been characterizedmore generally by Giovanni Maggi and Andr6s Rodriguez-Clare
(1995) and BrunoJullien (2000). Firms may also choose to
develop specific assets that tie employees to the firm
(RaghuramRajan and Luigi Zingales, 1998) to improve
referralincentives by reducing the value of defecting.

PENDIX

PROOF OF PROPOSITION 1:
(a) We constructa fixed-price equilibriumthat supportsthe referraldownstreamof vo. Incentive
compatibilityrequiresthat:
(Al)

max{evl - i(e)} > uh + p ' max{evo - q(e)}

(A2)

max{r/ev0 - t(e)} - p - u1.

Since there are more low-skill agents competing for low-value opportunities, they are kept at their
reservation values, so that from (A2), p* = max,e{7evo - )(e) - u', and condition (A2) is trivially

met. As for (Al) first notice that:
Uh + p*

max{revO
e

- +(e)} + Uh - ul>

max{evO - q(e)}
e

and where the last inequality follows from (1). Next notice that:
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p* = max{~ev0

-

) + ( max{ev
) < (maxev
(e)}

e

e

) < max{ev --(e)},

(e) +

e

where, once again, the last inequality follows from (2). Hence condition (Al) is met.
(b) Assume the pricePas supportsthe referralof v1 and the nonreferralof vo. Then it must be that
max{7evo e

)(e)}> u' + Pas> max{-qev - q(e)}.
e

But gl(v) = maxe{7ev - +(e)) is increasing in v, a contradiction.This concludes the proof of
Proposition 1.
Proofs for Section III
Let s(vl) = (aefb/lavl)(v/efb) the elasticity of the first-bestlevel of effort of the high-skill agent
with respect to v1. Then we can prove the next lemma:
LEMMA Al: (a) Thefirst-best level of effort, ebI is a strictly increasing and concave function of
= o. (c) 0 < e(V1) ? 1.
vl. (b) limveb e
PROOF:
(a) It follows from an immediate applicationof the implicit function theorem and Y/' > 0 and
IC" 0.
(b) Assume to the contrarythateb -- e < oo;then because e5b is a strictlyincreasingand concave
function of v1 it follows that it asymptotesto e from below, and, in the limit it has to be then that:
lim
Vl-.

efb
ae
b

= 0.

aV1

But,
1
aefb
b)>dv, l,"(e

1

>

()

for f"' ? 0 and q is defined for all e in R+ so +"(e) is well defined, and the contradictionfollows.
(c) Expandingthe first-ordercondition with respect to efb around0, we obtain:
1

1 =1--

1

(eb) = -1q(c)eIb,
V1

V1

for c E (0,

efb)

and hence:

1 '?-

1

U1

t"(efb)
efbi
)

1
{

vl

e
efb

- 1)

,

as ."'? 0. That e(v1) > 0 follows immediatelyfrom (a) above. This completes the proof of Lemma
Al.
Define with some abuse of notation:

THEAMERICANECONOMICREVIEW

518

(A3)

y
(-

S(y)= y-
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and Ao(e;v) = evo-t(e-),

and
(A4)

-

flU(y)

P(YY)'

YP(

that is the net surplus that accrues to the low-skill agent when he underrefersthe high-value
opportunity.The incentive compatibilityconstraintof the partnership,expression (18), can then be
written as
(A5)

- A?(y1) +
DfU(yo).

S(yl)

We are interested in the characterization of S(yfb), A?(y4b), and lU(yb)

as functions of

A?(e; vl) as a function of e.

v, and of

LEMMA A2: (a) S(yfb) is a strictly increasing and strictly convex function of vl. (b) fl(y-ff)

is a

strictly increasing and strictly concave function of vl. (c) A?(yI ) is a strictly increasing and

concave function of vl, with AO(yfb) -> ooas v1 -> oo. (d) A?(e; vl) is a strictly increasing and strictly

concave function of e for all e < e fb.

PROOF:
(a) and (b). These are immediate from P/' > 0.
(c) First, basic computationsshow that:

-

e IVI
1bV

+ (1

((Vi)

e(v1l)) -V 'lef1

-)

>0,

by Lemma Al. Next, tedious, but straightforwardcalculations show that:
a 2A(yf

b)

-2'(ef

VO t'"(efb)

-

(efb)2

V)e
_2feb
V) e

fbVV

Ilvo

(

1t(

))

-

(1 - E(Vl))

O,

by the first-ordercondition of eb and Lemma Al. Finally:
AO(y

b) > S(y

b)

Vo

as I/' > 0. The result now follows from L'Hopital's rule and Lemma Al(b).
(d) It follows from the first-ordercondition for efb and the fact that i/' > 0, which completes the
proof.
PROOF OF PROPOSITION2:
With some abuse of notation define S(e; vi) = evi - tP(e)for i = {0, 1} and Se by the derivative

VOL.94 NO. 3

519

GARICANOAND SANTOS:REFERRALS

of this expression with respect to e. Then, substituting(9) with equality (given marketclearing) in
(10), the optimizationis:
max{(ev,

- 4(e)):

A?(e; v,)

vo -- i(ef0b)}.

efbr

eER+

This problem requires maximizing a strictly concave function in a convex set subject to an
increasing concave constraint.The Lagrangianis:
I(eb) -

L = S(e; v,) + A[efbrvo -

A?(e; v)].

The sufficient and necessary Kuhn-Tuckerconditions are:
Le = Se-

(A6)

LA=

(A7)

[ef bvo

-

t(e fb) - A?(e,v

AA = 0
,vo)] > 0

A

(A8)
A[efo7rVo - i(eob)

(A9)

- A(e;vl)]

0
= 0.

To characterizethe solution of this program,note that for some values of vl the constraintis met
with the first-besteffort. In particular,define vi as the value of v1 that solves:
efbrvo

-

f)(efb)

=

A?(yb)

-

(Uh

-

u1).

By Lemma A2(c), the solution exists and it is unique. We thus have two cases:
Case (i) v -< v : For these values of vl, first-besteffort efb can be implemented,with A = 0. To
see this, note that first-ordercondition (A6) is met since Se(efb; vl) = 0. Condition(A7) is also met
with strict inequalityfor all v, < vs by the definition of vs. Trivially, (A8) and (A9) are met. Thus
for v -< vf the first best can be implemented.
Case (ii)
(A10)

vl

>

v

: Obtain effort e = e7 by setting the IC constraintat equality:
[e obqV0 - t(e

fb)

- A?(eT; v,)] = 0.

Equation(A10) has a unique solution e7 for all v, ? if with el < efb. To see this, notice that by
Lemma A2(d) A?(e; vl) is increasing and concave in e. Notice that
qvo - qi(efb) > A?(0; vl).
Now let eh = argmaxeS(e; vo). Clearly, eh < efb. Also S(eo; vo) > e fbvo - q(eob) since the
high-skill agent is more productive.Finally, notice that A?(e; vl) > S(eo; vo),thus thereis a solution
to (A10) in [0, efb). Finally, define Amas follows:
(All)

Am"

v,
-

-

OW'(em)
'(

e
VO 1 - q,(eT

)
VI1

emand Ammake (A6) hold. Notice that Am> 0, since both numeratorand denominatorare positive.
To see this, notice that ?'(efb) = vl, and that e' < efb. As a result, both i'(em) < v, and
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1. Then equations(A6), (A7), (A8), and (A9) hold for Amand e1, and thus Proposition

2(b) holds. This completes the proof of Proposition2.
PROOF OF COROLLARY 1:
If the first best cannot be implemented,then e' is determinedby:
yb

(o
_

)
0

=

elv0

-

Ve1

(Uh

- u l)

and applying the implicit function theorem:

aem

em
1-

el VIel V

< 0,

as em < efb. This completes the proof of Corollary 1.
PROOF OF LEMMA 1:
In the candidatepooling equilibrium,the utility of the low-skill agent, independentof the value
of the opportunityat hand, is U(vi) = q + u', i = 0, 1 where q is the pooling price. Since low-skill
agents make a take-it-or-leave-itoffer, q is given by:
(A12)

q = Trmax{y - (Y)}
[.
y

+ (1 - 7)max y y

[.

V

- uh

Recall that U'(vi, sl(y), A) is the utility of a low-skill agent who offers an opportunityvi, in exchange
for a contingentpayment schedule s'(y), facing high-skill agents with beliefs AL.Then to prove that
the candidatepooling equilibriumdoes not satisfy the intuitive criterion,it is enough to show that
there exist output-contingentpayment schedules s'(y) such that, first, U(vo) > U'(vo,s'(y), 0) while,
second, U(vl sl(y), 0) > U(vl). We proceed by constructingsuch a contingentpayment schedule.
Recall as well that outputs outside the set Y = iY, Yl
can be ignored. Let s(yl) = s and
II
^III
= 1s. We thus have that U(vl, st(y), 0) = sl + ut and that U(vo, s'(y), 0) = D + u.
First, the schedule has to be such that low-skill agents with vo prefer the candidate pooling
equilibrium to the sharing schedule (even if they can successfully refer the problem and "pass
themselves" for holders of a v1 opportunity):
st1 yl-

(A13)

q + ul >^ + ul.

s^ must be such that the high-skill agent taking on the sharing contract prefers not to deviate
(equation(7)), and the participationconstraintof the high-skill agent has to be met (see equation(9)).
Combiningequations (A13), (7), and (9) together with (8), simplifying, and using the definitionof
the overreferral deviation surplus A0(y1) in (12) the value of y, in the candidate separating
equilibriummust satisfy:
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S(yl)

+ -U -

h

A (Y1) + _-U4_ih

S(yfb) + Ul _ Uh
S (y-) + 1

.......i

a

t of

q+u-u' ..

.
...
4/

asepa t i on+_ih....
(AA?4)q+(+

.

\

(y)?

v_4uh-h\

+

\

h

-uh

(yl) +

+

\
Yl
yl
Y_1yY yi
FIGURE A1.

fb
1slr

_Yi

fba
ybi vo

SINGLE CROSSING PROPERTY

Notes: q + ul is e utility oof the low-skill agents in the candidatepooling equilibriumand
his type with
w
S(yS) + ul - uhis the utility of the low-skill agent whose draw is v and signals
a separatingcontractthatyields outputy,. Finally, A?(yi) + ul - uh is the utility the low-skill
agent whose draw is vo would obtain if he were to offer the same contract as the low-skill
agent with v, as a function of yl. Any separatingcontractimplementingoutputy E [_Y,Yi]
breaks the candidatepooling equilibrium.

(A14)

q + u'

A(y,)

+ u - uh,

where the right-handside of (A14) is the utility that a low-skill agent with v robtains wh hen refers
his opportunitypretendingit was vl.
stg
ate o
cht thAo
with v, reFer
l agentsthe
Second, the s aing
i shede
utility
che
ex
they could get in the candidate
pooling equilibrium,
(A15)

S(0)

+ u - u

1

+ u

q + U, or equivalently:

(q + uh o

where S(yI) was defined in (A3).

To show that the pooling equilibrium does not satisfy the intuitive criterion, it suffices then to
show that there always exists a y, such that (A14) and (A15) hold. The proof then hinges on the
properties of S(yl) and A?(y,), which we investigate next. The reader can turn to Figure Al for the
intuition of this proof.
Given the value of q, expression (A12), and that 7TE (O, I):
(A16)

S(O) = A"(O) = 0 < q + uh

and

S(y^) = oyf

V- )>q

+ u\

Given our assumptionon q(-), both S(yl) and A?(yI) are strictly concave functions of y,. Then it
follows from (A16) thatS(yI) and A?(y1)can intersectq + uh only twice. Moreover,define O(yl) =
S(yl) - A?(yl). It follows from the fact that q/"'> 0 that the function O(yl) is strictly concave, and
hence the functions S(y,) and A?(yi) can only intersecttwice: At yl = 0 and at y = y > yfb such
that, by (A16), Sy,() < 0 and Ay() > 0 so that A?(yl) is everywherebelow S(yl) for Yl E (0, y)
(see Figure Al). Finally, define:
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Ao?(5i) = q + uh

where

and

Yl <yfb

=

S(yl)
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q + Uh where yi <yfb1

It is immediatethaty, < Y.Then, for all y E (yl, 1), S(y) > q + h > AO?(y),
so (A14) and (A15)
are met, and there always exists a contingentcontractthat breaksthe candidatepooling equilibrium.
This completes the proof of Lemma 1.
PROOF OF PROPOSITION 3:
When the first best does not hold the marketlevel of effort, em,is the solution to constraint(11),
which we can write as:
C = emo -

i(jCemr)fb
e VI

a positive constant. Notice that qt( em

where C= y0

< qt(em) -as
V1
V0

C>-[e
V1

o

q( y0
o )1 +uh
?

" > 0 and-

V1

l,

< 1. Hence:

v, - +(e )].

Next, the difference between the utility of the low-skill agent when he keeps v1 and the one he
obtains when he refers througha sharingcontractis:
Au-s(v1) = max{erv, -- i(e)} - [emv -

(em)

-

(h -

)]

e

-

>V0

V1

max{e-rvl- +(e)}- C + (h

- u1).

e

But
max{erv, -(e)}lim

= lim er] = oo,

'

V
V

Vl > -X

V1--C

where e = argmax{erlv - if(e)), the first equality follows from L'Hopital's rule, and the last from
= oo, so underreferrals
an argument identical to Lemma Al(b). But hence limv -Aus"(v)
eventually dominate the spot-sharingcontract.This completes the proof of Proposition3.
Proofs of Section IV
Let W[yY, Yo] be the welfare function defined in the space of output allocations resulting from opportunities v1 and vo, respectively. It is immediate to prove that W[., '] is
quasi-concave.
As for the indifferencecurves associated with W[-,-], a straightforwardapplicationof the implicit
function theorem shows that:

dyo

~(1
=-dy
yd
17

- 7Tf

VI

<

<0

a

for all Y0<y

and yl<yI
~

lo',rv1y
7

Yo,
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Notice that as:
(A17)

_yfb

Y

dyo
then --ddy1

0

and y0> yob

then

dyo
-->
dy1

Clearly, the indifferencemap has a satiationpoint in [yfb yfob]and bends "backwards"whenever
Yl > yf or Yo > yfb. Next, define S = {[Yl, yo] such that (18) is met}, as the set of
incentive-compatibleallocations, and define fc as the frontierof 5", which defines Yoas a function
of yi. We show next, that S' is a convex set, for which it is enough to prove that fc defines Yoas
a concave function of yl.
LEMMA A3: Thefrontier of incentive compatible contracts is a strictly concave function with a
maximum at y1 <

yfb

PROOF:
A straightforwardapplicationof the implicit function theorem shows that:
dyo
(A18)

_

1-

I
-,I -

--I Vo
/

ii - vo I1--

a u(yo)

dy_ Fc

aYo

where flU(yo) was defined in (A4). Rearrangingthe above expression and applying the implicit
function theorem again:
-d2yo- aAu(yo) (1
y _ Vo2,, y Vo
V V
Vl
dyl yF +ayo
VI
(_
~1-~~
(~dy ~2 a2nu(yo)

a ,)
dy1

-d2yo-

=

y2

<

ay2

as 4"'(.) 2 0, and it can be immediately proved that

af"(yo)
a o
dYo

2flu(yo)
> 0. The last part
> 0 and a2
o

of the lemma follows from (A18). This completes the Proof of Lemma A3.
PROOF OF PROPOSITION4:
The only interestingsituationis when [yfb, yb] does not belong to Sc. By LemmaA3 the frontier
is a strictlyconcave function (the set of incentive-compatibleallocations Sc is convex.) Furthermore
Sc is a compact set. Maximizationof the strictly quasiconcave welfare function on the feasible set
yields a unique maximum. Clearly, the plannerplaces the allocation in the downward-slopingside
of the frontier. The slope of the frontier of incentive-compatibleallocations, as given by (A18),
evaluatedat eitheryb or yfb is -o < -dyo- < 0. But then by (A17), it pays to move the allocation
_dy_ yc
towards a strict interior.This shows that when the first best cannot be implementedboth levels of
output are distorted.We characterizenext the region where the first best obtains.
The first best obtains whenever (A5) is met when evaluated at yfb and yfb. To show where this

=
is indeed the case, start by noticing that for v = vo, S(y
tb)
I and U(yb) = 0. By Lemma
Ao(yfb),
is a strictly
and
is
Lemma
convex
(c), A?(yfb)1 + fU(yfb)
whereas, by
A2(a),IL\J
strictly
1
JS(yfb)
0lLr~IV~WICCQ$
U ~1I 1 A2(b)
LV JCIU\j
L\
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concave function of v, so the equation S(yfb) = Ao(yfb) + nu(yfb) has at most anothersolution.
Let vP be such a solution and assume first that P > vtfb, then for all vfb< vi < vP the first best
cannot be implemented as for those values of vl, S(yfb) < Ao(yfb) + fU(yfb).

If vP < vfb then the

first best can be implementedfor all those opportunitiesthat satisfy Assumption4. If on the other
hand the unique solution is vP = vo then necessarily, S(yfb) > AO(yfb) + fnU(yfb) for all v1 > vfb
and the first best can always be implemented.This completes the proof of Proposition4.
PROOF OF COROLLARY 2:
Clearlyif the organizationcan implementthe firstbest or if it cannot supportany communication,
then both yP and yOare independentof IT.If, on the other hand, the organizationcan only support
communicationwith distortionsthen (18) is binding.The derivativeof yOwith respectto y , as given
by equation(A18), is negative in the efficient side of the frontierof incentive-compatiblecontracts.
Taking the derivative of the objective function (17) with respect to yP, to obtain the first-order
dyP
condition, and applying the implicit function theorem to find - yields the result. This completes
the proof of Corollary2.

REFERENCES
Akerlof, George. "The Market for Lemons:
Quality Uncertaintyand the Market Mechanism." QuarterlyJournal of Economics, August 1970, 84(3), pp. 488-500.
Bagwell, Kyle and Riordan, Michael H. "High
and Declining Prices Signal Product Quality." American Economic Review, March
1991, 81(1), pp. 224-39.
Bagwell,LaurieSimonand Bernheim,B. Douglas.
"Veblen Effects in a Theory of Conspicuous
Consumption."American Economic Review,
June 1996, 86(3), pp. 349-73.
Cho, In-Koo and Kreps, David. "Signaling
Games and Stable Equilibria." Quarterly
Journal of Economics,May 1987, 102(2), pp.
179-221.
Choi,Jay Pil. "BrandExtensionas Informational
Leverage."Review of Economic Studies, October 1998, 65(4), pp. 655-69.
Cotterman,James D., ed. Compensationplans
for law firms. Newton Square, PA: Altman,
Weil, Pensa Inc., 1995.
Demski, Joel S. and Sappington,David E. M.
"Delegated Expertise."Journal of Accounting Research, Spring 1987, 25(1), pp. 68-89.
Farrell, Joseph and Scotchmer,Suzanne."Partnerships." Quarterly Journal of Economics,
May 1988, 103(2), pp. 279-98.
Garicano,Luis. "Hierarchiesand the Organization of Knowledge in Production."Journal of
Political Economy,October2000, 108(4), pp.
874-904.

Gilson,RonaldJ. and Mnookin,RobertH. "Sharing Among the Human Capitalists:An Economic Inquiry into the CorporateLaw Firm
and how PartnersSplit Profits."StanfordLaw
Review, 1985, 37(313), pp. 313-92.
Hayek,FriedrichA. "The Use of Knowledge in
Society." American Economic Review, September 1945, 35(4), pp. 519-30.
Holmstrom, Bengt. "Moral Hazard in Teams."

Bell Journal of Economics, Autumn 1982,
13(2), pp. 324-40.
Jullien, Bruno. "Participation Constraints in

Adverse Selection Models." Journal of
Economic Theory, July 2000, 93(1), pp. 147.

Kandel, Eugene and Lazear, Edward P. "Peer
Pressure and Partnerships." Journal of Polit-

ical Economy,August 1992, 100(4), pp. 80117.
Kehrer, Kenneth. "Trust vs. Brokerage: When
Both Departments Can Handle the Job, Who
Gets the Business?" ABA Banking Journal,

October 1998, pp. 95-98.
Laffont, Jean-Jacques and Tirole, Jean. A theory

of incentives in procurementand regulation.
Cambridge,MA: MIT Press, 1993.
Landry,Scot and Nanda, Ashish. "Family Feud
(A): Andersen versus Andersen." Harvard
Business School Case No. 9-800-064, 1999.
Legros, Patrick and Matthews, Steven A. "Effi-

cient and Nearly-EfficientPartnerships."Review of Economic Studies, July 1993, 60(3),
pp. 599-611.
Levin, Jonathan and Tadelis, Steven. "Profit

VOL.94 NO. 3

GARICANOAND SANTOS:REFERRALS

Sharingand the Role of ProfessionalPartnerships." Working paper, StanfordUniversity,
2004.
Lewis, Tracy and Sappington, David E. M.
"CountervailingIncentives in Agency Problems." Journal of Economic Theory,December 1989, 49(2), pp. 249-312.
Maggi, Giovanni and Rodriguez-Clare,Andres.
"On CountervailingIncentives." Journal of
Economic Theory, June 1995, 66(1), pp.
238-63.
Mudrick, Howard. "Partner Compensation."

CPA Journal Online, at http://www.nysscpa.org/cpajoumal/old/08656260.htm,1997.
Prendergast,Canice. "The Provision of Incentives in Firms."Journal of Economic Literature, March 1999, 37(1), pp. 7-63.
Rajan,Raghuramand Zingales,Luigi."Powerin
the Theoryof the Firm."QuarterlyJournal of
Economics, May 1998, 113(2), pp. 387-432.
Schultz, Christian. "Polarization and Inefficient

525

Policies." Review of Economic Studies, April
1996, 63(2), pp. 331-43.
Spurr, Stephen J. "Referral Practices Among
Lawyers: A Theoreticaland EmpiricalAnalysis." Law & Social Inquiry, 1988, 13, pp.
87-109.
"The Impact of Advertising and other
Factors on Referral Practices, with Special
Reference to Lawyers." RAND Journal of
Economics, Summer 1990, 21(2), pp. 23546.
Taylor,Curtis."TheEconomics of Breakdowns,
Checkups and Cures." Journal of Political
Economy, February 1995, 103(1), pp. 5374.
Weingarten, Gene. "Breaking Up." National
Law Journal, June 1, 1981, pp. 26-27.
Wolinsky,Asher. "Competitionin a Marketfor
InformedExperts' Services." RANDJournal
of Economics, Autumn 1993, 24(3), pp. 38098.

