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This paper studies delegation as an alternative to communication. We show that a principal prefers
to delegate control to a better informed agent rather than to communicate with this agent as long as the
incentive conflict is not too large relative to the principal’s uncertainty about the environment. We further
identify cases in which the principal optimally delegates control to an “intermediary”, and show that
keeping a veto-right typically reduces the expected utility of the principal unless the incentive conflict is
extreme.

1. INTRODUCTION

This paper is concerned with the old saying thatowledge is power’ In organizations, much

of the information used in decision making is dispersed in the hierarchy. Lower-level managers
for example, are often much better informed about consumer needs, competitive pressure
specialized technologies or market opportunities than their superiors. The financial press is ful
of stories about how companies have pushed decision rights lower in the hierarchy in order tc
profit from this local knowledgé.For the same reason, newly acquired subsidiaries are often
left with substantial autonomy. The goal of this paper is to better understand why an uninformec
principal (the company owners, senior management) may grant formal decision rights to an ager
(senior or middle management) who is better informed but has different objectives. We argue tha
a principal often delegates authority in order to avoid the noisy communication, and hence the
loss of information, which stems from these differences in objectives.

At first sight, it may seem a puzzle why keeping authority and letting the agent report would
not always weakly dominate delegation. By keeping authority, the principal has always the option
to rubberstamp the proposals of the agent, but she may also refrain him from implementing
projects which are obviously not in the interest of the organization. By delegating authority,
in contrast, the principal commits to never reverse the agent’s decisions. We will nevertheles:
argue that delegation is typically a better instrument to use the local knowledge of the agen
than communication. Key to our analysis is that differences in objectives between principal anc
agent are often systematic and predictable. It is, for example, well documented that managel
may be short-term biased, status-quo biased, risk-averse, empire builders etc. Whenever tt
principal and the agent systematically disagree on a certain action dimension, the principal will
not rubberstamp a naive recommendation by the agent of his preferred action, but try to correc
for the “bias” in objectives. As the agent is not naive but anticipatesdbimmunications then
inherentlystrategicand—in equilibrium—noisy. Hence, the central trade-off in our paper is one
between doss of controunder delegation andlass of informatiorunder communication.

1. Among firms decentralizing decision rights in the 1990’s are AT&T, General Electric, Eastman Kodak, Fiat,
Motorola, United Technologies, Xerox and, recently, Ford.
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Model. In order to analyse this trade-off, we develop a stylized model in which the
principal (she) must screen among a range of projects which differ from each other on on
dimension. The agent (he) has superior information on which project is best for the principal
but his objectives differ in a systematic way. He could, for example, always prefer a largel
project than the principal (size-bias). For simplicity, this bias is constant and positive. Sectiol
3 provides a discussion of the kind of biases we have in mind. The private information of the
agent is assumed to be soft, that is the agent cannot prove or certify his knowledge. Furthermol
following Grossman and Hart (1986) and Hart and Moore (1990), we posjptbigcts(actiong
cannot be contracted up@nd, hence, the principal cannot use a standard mechanism to elicit the
private information of the agent. The principal, however, can contract on the authority over the
project. Indeed, to engage in a project, some critical resources are needed which are controll
by the principal. This implies that the agent normally needs the fiat of the principal to implemen
a project, but the principal can also delegate decision rights to the agent by granting him th
authority over the use of these critical resources.

In our organization, the principal thus faces timicebetweerfully delegating a tasko a
better informed agent or torder the latter what to do after having consulted hifnshe keeps
decision rights and consults the agent, a game of strategic communication takes place in whi
each equilibrium is characterized by a partition of all possible states of nature and where th
agent introduces noise into his signal by only specifying to which partition element the realizec
state of nature belongs. Given the information provided by the agent, the principal then takes tt
action which maximizes her expected utility. Suc$trategic information transmissidmas been
first analysed by Crawford and Sobel (1982), hereafter referred@tagvhile communication
always involves a loss of information as long a preferences are not perfectly congruent,
central result of their paper is that the closer the preferences of agent and principal, the bett
is communication. The loss of information even goes asymptotically to zero when differences i
objectives disappear. Delegation, in contrast, results in a loss of control since the agent alwa
takes a decision which is biased relative to the first best. Similarly, this loss of control become
smaller when the agent’s preferences are closer to those of the principal and disappears in 1
limit. At first sight, the optimal allocation of authority is thus not trivial.

Results. Our main finding is that the principal optimally delegates control as long as
the divergence in preferences is not too large relative to the principal's uncertainty abou
the environment. Thus, if the state of nature is uniformly distributed—a standard assumptio
in almost any application of the Crawford—Sobel model—phimcipal prefers delegation to
communication whenever the agent’s bias is such that informative communication is feasible
The larger the uncertainty about the environment, the larger is the range of biases for whic
the principal delegates control. More generally, for any given information struatalegation
dominates communication if the bias is sufficiently sntiatleed, for any continuous and twice
differentiable distribution, as the agent’s bias tends to zero, a principal who keeps control an
communicates, will take an action which is on average an infinite times further away from the
first best than the action the agent would take.

The intuition behind these results lies in the nature of the “screening” mechanism at work
For the agent to be induced to tell the truth, it is typically necessary that his messages becor
increasingly noisy as they recommend actions which go further in the direction of his bias
Intuitively, if an empire-builder recommends a “large” project, this message is less informative
than if he recommends a “small” project. In addition, to prevent the agent from exaggerating
his information, the increase in noise in subsequent signals should also be proportional to h
bias. As a result, the better is communication, and thus the more messages the agent is able
send, the larger must be the average noise in these messlge®to the bias. In terms of the
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C Sequilibrium, the finer the equilibrium partition becomes in absolute terms, the more coarse it
is relative to the bias. Hence, the more informative is communication, the better it is to delegate
authority to the agent aralyoid communication.

In contrast, if we keep the bias constant, but change the information structure,
communication dominates delegation if the uncertainty about the environment is sufficiently
small Indeed, while changing the information structure does not affect the loss of control
under delegation, a more precise prior allows the principal to select an action which is on
average much closer to the first best, and thus substantially reduces the loss of information und
communication. While informative communication may then dominate delegatigmnvhen the
prior of the principal is very “steep” arfalis not too large relative to the support), communication
is then typically very noisy. Simulations with (truncated) normal distributions and quadratic loss
functions show that delegation is optimal unless the bias is so large that communication is almos
uninformative: regardless of the variance of the distribution, only if the bias is such that the agen
recommends the same action in more than 98% of all states of nature, communication does bett
than delegation.

To conclude, we investigate whether the principal can improve upon the pure delegation
outcome by somémited forms of delegatian

— In Section 6, we show that in the leading example of Crawford and $doelmnoderate
biases, the principal optimalijelegates decision rights to an intermediarigh objectives
in between hers and her agents’. Doing this, the principal may prevent the agent
from implementing extreme projects, without jeopardizing too much the communication
concerning small and intermediate projects. Delegation to the agent remains optimal for
small biases.

— In Section 7, finally, we considelelegation with veto-powdor the principal, a mechanism
which is known as the “closed rule” in Political Science (see Section 2). Again, one
might conjecture that delegating but retaining veto-power should at least weakly dominate
complete delegation. For reasonable choices of the status quo and a uniform distribution
however, we show that keeping veto-power is only beneficial for large divergences
of preferences. For small or moderate biases, keeping veto-power results in additiona
variance in the deviation from the first-best, and complete delegation is optimal.

Outline. The paper is organized as follows: Section 2 gives an overview of the related
literature. Section 3 describes the model. Section 4 characterizes the equilibrium for giver
decision rights. Section 5 then analyses the optimal allocation of authority. We go on to
investigate the value of delegating control to an intermediary (Section 6) and the value of keeping
veto-power (Section 7). Section 8, finally, discusses various extensions of our model: profit-
sharing arrangements, private information concerning the agent'’s bias, repeated interaction, ar
verifiable information. We conclude in Section 9.

2. RELATED LITERATURE

The incentive view on delegation. So far, the economic literature on organizations has
emphasized an incentive based rationale for delegation. In particular, Aghion and Tirole (1997)
show that a principal may delegate formal authority to an agent in order to give the latter bette!

2. In the leading example & S principal and agent have a quadratic loss function and the state of nature is
assumed to be uniform on [0,1]. So far, it has been the working horse for almost any applic&ién of
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incentives to acquire informatichWhile the focus of Aghion and Tirole is on the impact of
authority on the information structure, we take the information structure as given—the agent i
assumed to be better informed—and we investigate how the allocation of authority affects th
use of this private information, providing a purely informational rationale for delegation.

The informational theory of legislative rules. Both the incentive based rationale and our
purely informational rationale for delegation have a counterpart in the “informational theory of
legislative rules” in political science. In a very influential paper, Gilligan and Krehbiel (1987)
adopt the leading example & S* in order to provide a rationale for the use of restrictive
amendment procedures employed in the U.S. House of Representatives. In particular, Gillige
and Krehbiel GK) is concerned with the motivation of the “closed rule”, under which an
uninformed legislature can only veto but not amend a proposal of a committee. If a proposs
is vetoed, the status quo (which is taken exogenous) prevails. As Aghion and Tirile,
assumes that this committee must make an effort to become informed. For the leading examy
of Crawford and SobelG K finds that when the preference divergence between the legislator
and the committee is small, the “closed rule” is to be preferred over the “open rule” under whict
the legislature can freely amend the proposal of the committee. V@lemainly emphasize
the closed rule’s impact on incentives to acquire informatigmishna and Morgan (2000) have
recently shown that even in the absence of an information acquisition problem, the closed ru
dominates the open rule as long as informative communication is possible under this open rule
result which is similar to ours. While delegation is related to the “closed fu&ction 7 shows
that in the model of5 K, for reasonable choices of the status qiglegation strictly dominates
the closed rule unless preferences divergences are exttartids sense, our paper points to a
missing element in the reasoning®K, which should explain why the committee then does not
receive full decision power.

Other related literatures. Finally, our paper differs from a number of literatures on
“information revelation” in its assumptions on the commitment ability of the principal. By
adopting an incomplete contracting approach, we clearly depart from the standard principal
agent model in which the principal elicits private information by designing a mechanism. While
this approach may explain many institutions, we feel that the underlying premise that the
principal can perfectly and without cost commit herself to any mechanism is too strong in man!
organizational contexts.

In sharp contrast with the mechanism design literature, the literature on strategic
communication or “cheap talk”, initiated b§Sassumes that no commitment at all is possible.
When we think about communication in organizations, this is also rather unrealistic. Indeec
it is an insight of the property rights literature that ownership or more generally the control
over critical resources confers authority to its holder. Hence, the principal can commit to neve
overrule the decisions of the agent by delegating to him the control over these critical resource
We discuss some of the recent literature on cheap talk in SectiohNd&t closely related is

3. As argued by Szalay (2000), however, it may be optimal to limit the discretion of the agent, and force him to
choose between extreme options in order to provide even stronger incentives for information acquisition.

4. See footnote 2.

5. On p. 325, for example, they state “The dominant focus of the paper has been on the informational role
of committees, more specifically on a committee’s incentive to acquire expertise which, in equilibrium, may be use
beneficially.”

6. If the status quo were sufficiently extreme, the closed rule would even be identical to delegation. In the
mentioned papers, however, this is never the case, since they assume that the status quo policy may be optimal.
is clear from Proposition 4, the closed rule then results in a very different outcome than pure delegation.

7. Other recent papers are Banerjee and Somanathan (2001), Battaglini (2001), and Krishna and Morgan (200
Unlike C S these papers consider more than one agent.
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de Garidel-Thoron and Ottaviani (2000), which also compares delegation with communication,
and investigates what happens when the information is noisy, the direction of the agent’s bias i
uncertain and the strategic sophistication of the principal limited.

Finally, a few studies, such as Holmistn (1984), Melumad and Shibano (1991), and
Armstrong (1994), posit that the principal can commit to a decision rule but not to monetary
transfers. As noted by Holmséim, such a decision rule only limits the discretion of the agent to
a subset of actions and thus boils down to a partial form of delegation. In contrast to our paper
which stresses the loss of information which occurs when a commitment to (full) delegation
fails, Holmstbm and Armstrong derive some general properties of the optimal partial delegation
while Melumad and Shibano emphasize that the sender (the agent) does not always benefit fro
communication and hence may try to avoid it. The main difference with our paper, however,
is that these papers presume that the principal can reverse some actions (which she determir
ex antg and at the same time is able to commit never to reverse others.

3. THE MODEL

A (profit or non-profit) organization has the opportunity to engage in a valuable project. There
are an infinity of potential projects, but only one project can be undertaken. While an agent (he
is hired to implement this project, a principal (she) initially controls the critical resources of the
organization which are needed to initiate any of these projects. The principal can be the CEO o
the owner of a firm, but in principle, any hierarchical relationship in an organization could fit our
model.

Preferences. Projects differ from each other on one dimension and can be represented
by a real numbey € R. (Alternatively, projects may have different dimensions, but agent and
principal agree on all but one dimension.) With each project associated a monetary gain
and/or private benefilp = Up(y, m) for the principal and a private benefita, = Ua(y, m, b)
for the agent, where is a random variable arlala parameter of dissonance between agent and
principal. The utility of the principal reaches a unique maximumyfes m and can be rewritten
as

Up(y,m) =Up(m, m) — £(]y —m])

where?”(-) > 0 and¢’(0) = 0. Similarly, the utility of the agent is maximized fgr=m+ b
and can be rewritten as

Ua(y, m) =Ua(m+ b, m) —£a(ly — (Mm+ b))

wheret/,(-) > 0 and¢/,(0) = 0. Wlog, we assumb > 0. We will often refer tdb as thebias of
the agent.

Systematic biases in agency relationships are well documented. It is well accepted, fol
instance, that managers have a propensity to cause their department, division or firm to gro\
beyond the optimal sizé,e. they areempire buildersand undertake too many investmets.
They further seldom take externalities on future managers into account and, hence, ar
excessivelyoriented towards short-term profitabilitgnd results. Employees, concerned with
their career perspectives, will favour projects with a high visibility or a close contact with senior
management; they may, for the same reason, prefer projects which allow the acquisition o
improvement of important skills or avoid risky projects. Managers also often internalize too much
the interests of their subordinates. Bertrand and Mullainathan (18%Pprovide evidence that
managers havemeference for paying high wagds the same vein, managers with close ties to

8. See, for example, Jensen (1986).
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their personnel may fire too few employees during a restructuring. Anecdotal evidence of othe
biases abound: employees are claimed teffmt-averse, status-quo biasesdc.

It is worth noting that biases often arise endogenously as the product of inherently imperfec
incentive schemes. Division managers’ salaries depend in general on the performance of th
division, which distorts incentives if projects involve externalities on other divisions. Similarly,
shareholders may partially control managerial short-termism by the way remuneration depent
on reported earnings and changes in stock-market value. In order to simplify the analysi:
however, we will treat the bias as exogenous in the core of the paper. In Section 8.1, though, v
briefly discuss the impact of different incentive-schemes, such as profit-sharing arrangemen
which aim to reduce the agent’s bias.

Information structure. Only the agent observes the random variaflevhose twice
differentiable distribution functior-(m), with density f (m), is supported ori—L, L]. The
other parameters of the utility functions are common knowledge. Though not made explici
in the model, the superior information from the agent can be seen as an externality fror
implementing actions in previous periods or from his “proximity” to the business environment
(clients, suppliers, competitors). In the core of the paper, we assume that information is sof
that is the agent cannot certify or “prove” his information. No restriction is imposed on the set of
messages which can be sent by the agent. In Section 8.3, we discuss how relaxing this assump
may affect our results.

Authority and contracts. We adopt an incomplete contracting approach by positing that
projects (actiong cannot be contracted upoand that to engage in a project, some critical
resources are needed, which are initially controlled by the principal. Resources which we have
mind, are (a) thassetf the organization, (b) theameof the organization and more generally
the right to contracbn behalf of the organization with third parties, and, (c) to some extent, the
human resourcesf the organizatiof. While projects cannot be contracted upon, the principal
may then grant subordinates authority over the use of the resources needed to initiate dbroject
This can be done by contracts, job-descriptions, corporate charters, customs or, in the extrer
case, by selling some of the assets of the organization to the Hgéan agent has control over
the critical resources, he can initiate a project without assistance of the principal: he has form.
decision rights. If the principal keeps authority, on the other hand, the agent needs her fiat. Th
fiat can take the form of some “signatures”, may require some concrete actions by the principe
or may imply that the principal (or her staff) takes full care of the initiation stage. In any case,
the principal then fully controls the project choice. Once a project is initiated, it still needs to be
implemented by the agent, but cannot be reversed any more.

The timing is as follows. (i) The principal decides whether or not to delegate the agent
authority over the use of the critical resources. (ii) The agent learaisd initiates her preferred
project if she has authority. If the principal has not delegated authority, she may ask the age
to make a recommendation, and then initiates a project. (iii) The agent implements the projec

9. This control stems from the fact that the principal can contract with employees, that is hire, promote, demot
and fire them.

10. By arguing that authority not only stems framwnershipof assets, we follow several recent articles. For
example, Aghion and Tirole (1997) argue that “Authority may more generally result from an explicit or implicit contract
allocating the right to decide on specified matters to a member or group of members of the organization” (p. 2). Rajan ar
Zingales (1998) stressccessgefined as the ability to use, or work with, a critical resource, as an alternative mechanism
to allocate power. Baker, Gibbons and Murphy (1999) investigate how decision rights may be delegated informall
through self-enforcing relational contracts.

11. Furthermore, the owner may delegate the authority to delegate some of these decisions to employees at lov
levels in the organization, and so forth.
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We assume that control rights over resources can only be allocated to the agent at the initial da
and, hence, are always unconditional.

4. DELEGATION VS. COMMUNICATION

In our model, the principal has two instruments to use the local information of the agent:
delegation and communication. In this section, we study both instruments separately anc
compare their comparative statics.

4.1 Delegation

Suppose first that principal and agent cannot communicate with each other. The principa
then delegates control or takes an uninformed action. If the agent has control, he implement
y = m+ b, yielding

Up(Mm+b, m) =Up(m, m) — £(b)
to the principal. Hence, the principal delegates authority if and ordysfsmaller than a cut-off
valueb’ given by

L
L) = miny/ ) £(y — m|)d F(m)-

Obviously, the principal’s expected utility increases as the agent’s bias decreases and reaches't
first best adb tends to zero.

4.2. CommunicatiorfCrawford—Sobél

Consider now the polar case where the principal cannot commit to let the agent decide, bu
communication between agent and principal is feasible. Since projects are non-contractible, th
principal then always undertakes the projgethich maximizes her expected utility conditional

on her beliefs upom. Hence, the only thing communication may achieve, is changing the beliefs
of the principal. This form of communication is often referred to as “cheap talk” and was first
studied by Crawford and Sobel (1982).@1f a better-informed sender (the agent) may reveal
some of his information by sending a possibly noisy signal to a receiver (the principal), who then
takes an action (initiates a project) which determines the welfare of both. The only constraint
on the information transmission is that the agent's message and the principal’'s subsequel
decision form a Bayesian equilibrium. Formally, an equilibrium is characterized by (i) a family
of signalling rules gn|m) for the agent, where for everg € [—L, L], g(n|m) is the conditional
probability of sending messagegiven statem, and (ii) adecision rule yn) for the principal,
wherey(-) is a mapping from the set of feasible signhlgo the set of action®, such that

— for eachm € [—L, L], if n* is in the support ofj(-|m), thenn* maximizes the expected
utility of the agent given the principal’s decision ruyjé),

— for eachn, y(n) maximizes the expected utility of the principal, taking into account the
agent’s signalling strategy and the signal she receives in order to update her prior of the
distribution ofm.

As shown byC§S all equilibria in this communication game are characterized jpgrétion
of [—L, L], where the sender (the agent) introduces noise into his signal by only specifying
to which partition element the realized state of nature belongs. As their model encompasse
ours, the following proposition, which is a variant of Theorem Ti§, can be shown to hold.
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Leta = (ap, ..., an) denote a partition of—L, L] with N steps and dividing points between
stepsg, ...,an, where—L =ag < a3 < --- < any = L. Define, foralla,a € [-L, L], a < &,

a
y(a,a) = arg max/ Up(y, m) f (mdm
a

Proposition 1 (Crawford and Sobel: Communication Equilibrium). If b > 0, then
there exists a positive integer (M) such that, for every N with < N < N(b), there exists
at least one equilibriungy(n), q(njm)), where

qy@-1,a)|m =1 if me(g_1,a), 1)

Ua(Y(@,ai+1),a) —Ua(YV(@-1,8),a) =0, (A
(i=1...,N-1),

y(n) =y(@_1,8) if ne(@-1a) (2

ag=-L, and a =L. 3)

Further, all other equilibria have relationships between m and the principal’s induced choice of
y that are the same as those in this class for some value of NlwithN < N(b); they are
therefore economically equivalel?.

Proof. The proof follows directly fronC S Theorem 1. ||

In equilibrium, only a finite numbeN < N(b) of actions are thus implemented with
positive probability, and the states of nature for which each of these actions is best for the age
form an interval, and these intervals form a partitior{-eL, L]. The partitiona is determined
by (A), a well-defined second-order linear difference equation iratlse and (3), its initial and
terminal conditions. Equatior) is an “arbitrage” condition which says that for states of natures
that fall on the boundaries between steps, the agent is indifferent between the associated vall
of y. Given our assumptions abduiy, this condition is necessary and sufficient for the agent’s
signalling rule to be a best responseytm). Similarly, (2) gives a best response of the principal
to the signalling rule (1).

Equilibrium selection. Although there is, in general, a multiplicity of economically
different equilibria,C S provide some sulfficient conditions under which the expected utility of
both the principal and the agent ae ante(that is, before the agent knows the state of nature)
maximized by the same equilibriuF.Under these conditions, this is the equilibrium with the
largest numben (b), of partition elements. A€ S we think that it is reasonable for the players
to coordinate on thissk anté Pareto-superiorequilibrium. Doing thiswe allow communication
to be as powerful as possible

Comparative statics. Under the same conditions as abo@& establish a sense in which
communication improves when the receiver (the principal) and the sender (the agent) hay
more similar preferences. They show that for a giberhe principal always strictly prefers
equilibrium partitions with more elements and that the largest possible number of partitior
elementsN (b) weakly decreases with In the limit, as preferences of sender and receiver tend

12. CSTheorem 1, for instance, proposes that | m) is uniform, supported ofg; 1, 81 if m e (g _1, & ).
13. While these conditions are quite stringent, they are always satisfied Fnenis uniform andU P andu A
depend ory andm only throughy — m, as in our model.
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to coincide, communication even becomes perfect: in the leading examf@l& dhe noise in

the sender’s message then tends to zero in the most informative equilibrium, a result which hold
for any distributionF (m), as shown by Spector (2000). In contrast, once preferences diverge by
more than a given finite amount, only uninformative communication is consistent with rational
behaviour.

A first comparison. From the previous analysis, the comparative statics of delegation
and communication are very similar. When the agent’s bias is very large, no informative
communication is possible, but also delegation is suboptimal: the principal then optimally takes
an uninformed decision. When the agent’s bias decreases, communication improves, from whic
C S conclude“direct communication is more likely to play an important role, the more closely
related are agent’s goals"However, also the expected utility under delegation increasés as
decreases and both implement the first be$t t@nds to zero. At first glance, it is thus not clear
how the optimal allocation of authority will vary witb.

5. THE OPTIMAL ALLOCATION OF AUTHORITY

We are now ready to endogenize the allocation of formal decision rights. As there exists in
general no tractable solution to the second-order linear difference equajiohRroposition 1,
unlessk (m) is uniformly distributed, we first focus on that simple case. We subsequently discuss
to what extent our results carry over to more general distributions.

5.1 Uniform distribution

FromC S we know that all communication equilibria are fully characterized by a partition of
[—L, L], where the agent tells the principal to which partition element the state of nature
belongs. As a measure for the minimuass of informationunder communication, it will be
useful to define theninimal average size of the partition elememntsnoted byA(b):

A(b) = 2L/N(b)

whereN (b) is the maximum number of partition elements in equilibrium gilzeNote that this
measure underestimates the real loss of information if partition elements are unequal in size
Similarly, a measure for thiess of controunder delegation is given by the bilas

Denoting byy* = y(m) the action undertaken by the principal under communicatian
sufficient condition for delegation to be strictly preferred over communication is that

Edy* —m)) = b. 4

Even when the equality holds, the principal strictly prefers to delegate because of the variance i
|y* — m|. SinceF (m) is uniform, we have that

E(ly* —m|) > A(b)/4 (5)

where the inequality is strict if and only if partition elements are unequal in*éize.

From (4) and (5), a sufficient condition for delegation is tA®) /b > 4. In the remainder
of this section, we show thai(b)/b > 4 holds wheneveN(b) > 3. In addition, whileA(b)
goes to zero ab tends to zeroA(b)/b then tends to infinity. We conclude by showing that also
for N(b) = 2, we necessarily must have tHag|y* — m|) > b, and thus whenever informative
communication is possible, the principal prefers to delegate authority and avoid communication

14. If partition elements differ in sizep is more likely to belong to larger partition elements for whiefy* —m|)
is larger.
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FIGURE 1
ap—a=a —ay+4b

Key to our results will be the observation thartition elements are increasingly larges
we move up the interval, where this increase is proportional to the bias. Suppoge dmaty,
are two adjacent actions which are taken with a positive probability in equilibrium and denote by
ap, a1 anday the dividing points of the equilibrium partition respectively precedingollowing
y1 and followingys,.

Since the principal is not restricted in her project choice, she always initiates the projec
which is equal to the average state of nature of a partition element, thatigag + a1)/2 and
Y2 = (a1 + ap)/2. At the dividing pointm = a;, the agent must be indifferent betwegnand
y2. As a result, we also have that = (y1 + y2)/2 — b. As can easily be seen on Figure 1, the
latter two conditions imply that

ap —a; = a; — ag + 4b.

Lemma l. The size of a partition element is alwayb larger than the size of the
preceding one:

ai1—a =a—ao+4ib, i=1.. N®b-L1L

Lemma 1 explains us neatly how the “screening mechanism” of the communication
equilibrium works: the agent is induced to tell the truth by the fact that “larger” messages are
more noisy, which makes “exaggerating” his private information very costly. The larger the bias
of the agent, the larger the incentive to exaggerate and, hence, the larger should be the incre
in noise to keep the agent on his toes.

Note that the above result is in line with some straightforward intuitions on real world
communication. Common sense tells us that if a person with a preference towards large projec
recommends a “large” project, then his message is not very informative. If, on the other hanc
the same person proposes a “small” project, this is much more revealing. Intuitively, one woul
thus expect that the more the agent’s message pleads for an action which goes in the direction
his bias, the noisier this message will be, or in the terms of our model, the larger the size of th
associated partition element. On the other hand, if the agent had no bias at all, there would be
reason for a “large” message to be more noisy than a “small” message. Hence, the increase in:
noisiness should be somehow proportional to the bias.

Clearly, Lemma 1 seriously limits the effectiveness of communication as a means o
information aggregation relative to delegation. Indeed, good communication requires a Ic
of messages or partition elements, where each partition element must lbegér than the
preceding one. Hence, if communication is very good in absolute terms, the average size of
partition elementA(b), will be very large relative to the bids Concretely, from Lemma 1, it
follows that

~ 1 N(b)-1 .
A(b)=a1—ao+wzi:1 4ib > 2[N(b) — 1]b. (6)



DESSEIN AUTHORITY AND COMMUNICATION IN ORGANIZATIONS 821

As a result, the larger id(b) and thusthe better is communication, the worse communica-
tion performs relative to delegatioWhenb tends to 0,A(b)/b even goes to infinity. More
important for our purpose, from (6), whenevdb) > 3, we have that(b) > 4b and thus
E(y* —m)) > b.

We conclude by showing that also f(b) = 2, the principal prefers to delegate rather than
to communicate. Denotd; = a; — ag and Ay = a; — a;. From Lemma 1, thed\, = A; + 4b
so that if the principal keeps authority, she implements- ag + A1/2 if m € (ag, a1) and
y = a1+ A1/2+ 2bif m € (a1, ap). Given thatF (m) is uniform, this implies again that
E(ly* —m|) > b, where the equality holds if and only £; = 0. The next proposition states our
first main result:

Proposition 2. If F(m) is uniformly distributed ovef—L, L], the principal prefers
delegation to communication whenever b is such that informative communication is feasible.

The following corollary is an immediate consequence of Proposition 2:

Corollary 1. If F(m) is uniformly distributed ovef—L, L], the principal delegates
control rights to the agent if and only if b b’, where b is such that the principal is indifferent
between an uninformed decision and a biased decision:

1 L
o) = E/o e(mydm. @)

Corollary 1 provides a first determinant for the allocation of authority: delegation is optimal
when preferences between agent and principal are not too far apart. Two other determinant
which stem from (7), are that:

— Delegation is more likely when the amount of private information of the agent is.large
A measure for the informational advantage of the agent is given by the variamoe of
o2 = L?/3. From (7),b' increases withr2 and goes to infinity a2 goes to infinity.

The principal thus delegates control as long as the bias of the agent is not too large relativ
to the amount of private information of the agent. Given that no communication occurs in
equilibrium, this result is very intuitive: an increase in the variance decreases the pay-off
of an uninformed decision while it has no impact on the pay-off of a delegated decision.
Without the prior knowledge of Proposition 2, however, this would be less straightforward
since more uncertainty also induces more communication: from Lemigd,increases
weakly with L and also informative communication is possible for a larger range of values
of basL and thus increases.

— Delegation is more likely when the principal is more risk-avei§ehe principal keeps
authority, she takes on average an unbiased action, but the deviation from the optimal actio
has a large variance. Hence, the more concave her utility function, the more attractive is
the constant bias which prevails under delegation.

The leading example of Crawford—Sobel. An interesting implication of the previous
analysis is that lim.o E(|]y* — m|)/b = oo or in the limit, the principal is an infinite number
of times further away from the first best under communication than under delegation. This could
stem from the fact that the principal’s loss relative to the first best is ordg@dnd-ordein b with
delegation while there is dirst-order utility loss with communicatioWe verify this as well as
our no communication result in case of the leading example of Crawford—Sobel which allows for
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a closed-form solution. Suppo&e&m) is uniformly distributed ori0, 1], Up (y, m) = —(y—m)?
andUa(y, m) = —(y—(m+b))2. As shown byC S Section 4, the expected utility of the principal
under communication is then given by

1 b2(N2 — 1)
12N2 3
whereN is the number of partition elements. As showrn®$, EUp is maximized folN = N(b)
which is given by the smallest integer greater or equal to

1 1 2\ 2

One can verify immediately that foN > 2, EUp < —b? and thus delegation is optimal
whenever informative communication is possible. We now investigate what happensbwhen
becomes small. In the limit, dsgoes to zeroN (b) = 1/+/2b. Hence

. b dEUp
limp—o EUp = —= and =-1/3,
b—0 EUp 3 b oo /

which implies that communication leads tdiest-order lossin b. In contrast, delegation only
results in ssecond-order losshe principal’s utility is then given by-b? and hencé5g® p_o =
2b=0.

EUp = —

5.2 General distributions

We now discuss to what extent the results and intuitions obtained for a uniform distributior
can be generalized to other distributions. When the agent’'s biam#l, we show that for

any distributionF (m), communication performs very badly compared to delegation, just as
with a uniform distribution. Fotarge biases, in contrast, we give a sufficient condition on the
“informativeness” or “steepness” &f(m) such that very noisy but informative communication
does better than delegation. Obviously, this raises the question how large is then the parame
range for which delegation is optimal. To give an idea on this, we finally report simulation results
for (truncatednormal distributionsand a quadratic loss function, which show that only for biases
for which communication is extremely noisy, the principal keeps control. For small or moderate
biases, the principal delegates authority to the agent.

Small biases. For b small, the principal always delegates control to the agent. Indeed,
when the agent's bias is small, communication must be very informative in order to
dominate delegation. When communication is very informative, however, there must be :
large number of partition elements, whose size—just as with a uniform distribution—must be
increasingly large as we move up the interval in order to refrain the agent from exaggerating h
private information. As a result, the average size of the partition elements will be huge relativ
to the bias, which yields our second main result:

Proposition 3. Consider the most informative communication equilibrium given b. For
any F(m), in the limit as b tends to zero, a principal who keeps control and communicates, is or
average an infinite times farther away from m than a principal who has delegated control:

Edy*—mD _

limp_o . . (8)

We provide a sketch of the argument, a formal proof is given in the Appendix:
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If F(m) is not uniform, condition(A) of Proposition 1 implies that the increase in size of
adjacent partition elements will be larger (smaller) thénif4he density ofm is downwards
(upwards) sloping, ag(ai—1, &) is then smaller (larger) tha@ + a;_1)/2.

For communication to have any chance against delegation whgsmall, however, the
size of the partition elements must tend to zerdasnds to zerd® But in the latter case, the
increase in size will be approximatelp 4egardlesof the distributionF (m). Intuitively, when a
partition element becomes small, for any distributiogm), the difference in density (m) along
the partition element becomes negligible relative to the average density of the partition element
just as with a uniform distribution. ConditiopA) of Proposition 1 then implies that partition
elements increase at a rate difds long as is of the same order of magnitude as the partition
elements.

Indeed, let&_1, &) and &, aj+1) be two adjacent partition elements, then it is shown in
the Appendix that if& _1, 8) and &, a+1) are small

. ~(a _a o 2.4 (a 2 f'(ai)>
at1—a = (@ —a-1)+4b—[@ —a-1)"+ @41 —a) ](6f(ai)
where we have neglected all terms (and only those) that are in the third or higher order of
(& — a—1) and (aj11 — &). As a result, as long as is of the same order of magnitude as
the partition elements, these partition elements increase dramatically as we move up the interve
which can be used to show (8). Partition elements may stop to increasebwhes; — a_1)2,
but then(a; — a;_1)/b ~ 1/+/b, which also implies (8).

Large biases. For a sufficiently large bias, it is obvious that delegation is inferior to
communication, as the principal’'s pay-off with the latter is bounded by what she can achieve
if she took the decision in ignorance. If we only consider bidsder which informative
communication is feasibleN(b) > 2), though, then with a uniform distribution, delegation
always dominates communication. The uniform distribution, however, is the limit case of how
agnostic the principal can be concerning which action she optimally should take. If we fix the
bias and the suppoft-L, L], and letF (m) become more informative, thaommunication will
dominate delegation when the uncertainty about the environment is sufficiently Brdakd,
while changing the distribution af does not affect the loss of control under delegation, a more
precise prior allows the principal to select an action which is on average much closer to the firs
best, and thus substantially reduces the loss of information under communication.

In order to formalize the above intuition, we only consider symmetric single-peaked
distributions, which has the advantage that the range of biases for which informative
communication is feasible is independentaim).16

Lemma 2. If F(m) is symmetric, then communication is informatiib) > 2) if and
onlyifb< L/2

Proof. See the Appendix. ||

Proposition 4. Assume Fkm) is symmetric and b < L/2, then informative
communication dominates delegation ifr) is such that

L
/ em)dF(m) < o) )

15. If this is not the case, it is shown straightforwardly (see the Appendix) that (8) holds.
16. In a previous version we also considered asymmetric distributions. The results are not qualitatively different.
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Givenb and F (m), communication is informative and dominates delegation

Proof. If (9) holds, the principal obtains a higher utility by taking an uninformed decision
(y* = 0) than by delegating control to the agent. Since communication cannot make her wors
off, she then optimally keeps controls. Moreoverbas: L /2, informative communication is
then feasible. ||

Corollary 2.  Assume Fm) symmetric and b< L /2. If the principal has a quadratic loss
function, then informative communication dominates delegatiednf) < b.

Proposition 4 and its corollary tell us that, for a given bilakeeping control is optimal
if F(m) is sufficiently informative. Ifb < L/2, informative communication then occurs
in equilibrium. This contrasts with Proposition 2 which states that, for a given distribution
F (m), delegating control is optimal i is sufficiently small. Taken together, this suggests that
delegation dominates communication if the bias of the agent is small relative to his informationa
advantagejust as we found for a uniform distribution.

Figure 2 gives an example of a biasand a steep single-peaked distributiBiim) for
which informative communication is feasible (the best partition equilibriuta-is, a;, L)) and
keeping control is optimal.

Note that in the above example, communication is not very informative and if the bias were
smaller €.g.equal tob/2), delegation would again be optimal. The following simulation results
suggest that typically only very noisy communication may dominate delegation.

Normal distributions. How large is the parameter range for which delegation is optimal?
To have a quantitative idea on this, we have performed numerical simulations for a class c
truncated normal distributiorid, and a quadratic loss functiofi(ly — m|) = (y — m)2. We
find that the principal delegates authority if and onlypif< b'o, whereb’ = 0.955, and this
independently of the variance (we checkeddoe= 0-5, 0 = 1 ando = 2). For biases larger
or equal tob’oc, communication occurs in equilibrium, but the agent recommends the same
“high” action in at least 9%% of all states of nature. The outcome is thus very close to the
“no communication result” of the Uniform distributioonly if communication is very noisy, it
beats delegatiaon

17. Concretely, we have assumed tmat- A/ (0, o) /ct€, supported ofi—4c, 40 ] wherect® = fi“’% dN(0,0) ~
0-99994. The results, however, are insensitive to the truncation points as lang ds, with [—L, L] the support.
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6. THE VALUE OF AN INTERMEDIARY

In practice, one often observes that top management delegates conintértoediaries—
supervisors, managers, external consultants—with objectives between the principal’'s and th
agent’s. We investigate therefore whether, in our setting, the principal may have an incentive
to delegate control to a middleman with a bias € (0, b), rather than to the agent. In the
latter scenario, the middleman—which is assumed to be equally uninformed as the principal—
takes a decision after having consulted the agent. Obviously, such an allocation of control foster
communication compared to the case where the principal is in charge, and limits the loss o
control compared to full delegation to the agé&ht.

Given that the only role of the intermediary is tommunicatevith the agent andake a
decision it seems reasonable that the principal disposes of a pool of candidate intermediaries
who all differ in their biases. An obvious candidate is the intermediary management. Product-
line managers, for example, typically have interests in between those of top managemern
and the individual product managers (say, due to the presence of implicit incentive scheme
or relation-specific investment$). Secondly, entities which are external to the organization,
such as consultants, may act as intermediaries in matters where both agent and principal ha
vested interests. Finally, intermediaries may also be created in the marketplace. In the softwatr
industry, for example, open source companies, such a Collab.net, act as intermediaries betwe:
independent open source programmers and commercial corporations, who release the sour
code of new technologies to these intermediatfe$o simplify the exposition, we will make
the extreme assumption that for akye (0, 1), the principal can find an intermediary with bias
b, = (1—Kk)b. This stands in contrast with the agent, who is unique in being informed and hence
cannot be replaced. We further assume that the intermediary is not allowed to delegate on his tul
the authority to the agent. Since the intermediary will have an incentive to do this, the principal
then must clearly define the decision rights.

The question we want to answer is thigiven the agent’s bias, if the principal could freely
choose an intermediary’s level of bias, would she choose a biased intermedidny/Reep the
problem tractable, we only characterize the optimal delegation scheme for the leading exampl
of Crawford and Sobel. We subsequently discuss in a more general way the logic behind th
value of an intermediary.

Proposition 5. If F (m) is uniformly distributed o1i0O, 1] and the principal has quadratic
preferences, that i&(y — m) = (y — m)?, then

e Forb < 1/6, the principal delegates authority to the agent.

e For be]1/6,v/2/4[, the principal delegates authority to an intermediary with bigsd
(0, b).

e Forb > +/2/4, there is neither delegation nor communication.

18. A related explanation for the role of intermediaries in organizations is given by Mitusch and Strausz (1999),
which show how an intermediary can improve things in a communication game where the principal cannot commit to
a decision rule. In their model, the intermediary does not receive control, but is simply a “mediator” which is more
congruent with the agent than the principal. Several papers have further shown (see, for example, Vickers (1985)) the
firms which are engaged in competitive interactions often have an incentive to strategically delegate control to a manage
who is not a profit-maximizer.

19. Note that top management could potentially increase (decrease) the congruence between middle and low:
management by reducing (increasing) the span of control of middle management.

20. See Lerner and Tirole (2000).

21. Thisis realistic: it is common practice in organizations that the signature of a certain person (of a certain rank)
is obligatory to have access to critical resources of the firm. Hence, authority cannot be passed on without the approvs
of top management.
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FIGURE 3
Delegation decision in leading example Crawford and Sobel (1982)

Proof. See the Appendix. ||

Figure 3 summarizes the optimal allocation of authority with and without an intermediary:
If the choice of intermediaries is limited, one may want to know for what valudsanfdk
the principal would use an intermediary. Proposition 5 gives a partial answer to this by providing
a necessary condition: only if the “optimal” bidg belongs to(0, b), an intermediary with
by # by may be useful. As an example, suppose that= b/2 exogenously. One can verify

that the principal delegates control to this intermediary whengwer< b < g.

Why is delegating control to an intermediary valuable for intermediate biases? Basically
delegation to an intermediary is @mmitment deviceFrom Proposition 1, communication
between agent and principal is a noisy signalling game in which a finite humber of action:s
{y1, ..., yn} are implemented with positive probability. Since in this signalling equilibrium, the
optimal response of the principal is always a pure strategy, the agent knows exactly which actic
will be implemented for which signal. The agent thus posseskastad form of discretionhe is
able toimplement any actione Y = {yi, ..., yn}. By delegating authority to the intermediary,
the principal changes the set of actionsnd thus the discretion of the agent. For example, if
b = L/2 andF(m) is uniform on[—L, L], thenY = {0} if the principal keeps control, since
no informative communication is then possible. In contrast, if the principal delegates control tc
an intermediary with biab, = b/2 = L/4, we have tha¥ = {—L/2, L/2}.?? In this sense, it
is interesting to investigate what is the “optimal amount of discretion” to be given to the agent
where the set of actior’é does not have to satisfy the conditions of Proposition 1. Previous work
has already studied this question and the following result ifolds:

Lemma 3. If F(m) is uniformly distributed ofi—L, L] the optimal amount of discretion
to be given to the agent, consists of putting an upper bourahythe actions which the agent
may implement, wheré =L —bifb<Landy =0ifb > L.

Proof. See Holmsidm (1977, Section 2.3.2). ||

22. Indeed, if the intermediary communicates with the agent, then at most two partition elements are possibl
where the size of the second partition element equals the size of the firstiplus £b. Hence, the agent sends a
low message |fn e (-L, —b) and a high messageiifi € (—b, L). The intermediary then implements respectively
yp =152+ 8 andy T + 5

23 See Holmsbm (2977, 1984) Melumad and Shibano (1991), and Armstrong (1994).
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Intuitively, the principal may reduce the average deviation from the optimal project by
putting an upper bound on the projects which the agent is allowed to undertake. Further limiting
the discretion of the agent, however, only harms the principal if her prior is uniformly distributed.
While she may reduce the bias in some states of nature, this will always lead to an increase i
the bias for other states of nature, generating a mean-preserving spread of the deviation whic
is better avoided given her concave preferences. In our example Wwherke /2, optimally, the
principal would allow the agent to choose any actjog L /2. Note that this upperbound would
be binding with a probability 12.

In practice, however, it may be difficult to commit to such a policy, since the principal
will also be tempted to intervene when the agent wants to implement small or medium-sizec
projects. Here, an intermediary may play an important role. By delegating decision rights
to an intermediary, the principal may prevent these very large projects from being initiated
without jeopardizing the communication concerning small or medium-sized projects. Indeed,
for b = L/2, if an intermediary with biab; = b/2 = L /4 has control, the agent has discretion
on {—L/2,L/2}. Hence, by delegating control to this intermediary, the principal effectively
implements the optimal upperbouihd— b, while the agent still has the option to communicate
that a smaller project is optimal. The expected deviation fronE(|y* — m|), is then%b. In
contrast, if the principal keeps control or delegates to the agent, the expected deviation from
equalsbh. Unless the loss function of the principal is very convex, the principal thus prefers to
delegate to the intermediary.

It is finally intuitive that an intermediary is only useful fantermediate preference
divergencesas shown in Proposition 5. For intermediate biases, the benefits of constraining
projects to be smaller than— b, are substantial and communication performs not so bad relative
to delegation. In contrast, when preferences of principal and agent are close, the probability the
the optimal upper boundl — b is binding, is very low. The benefits of limiting the agent’s
discretion are then small. At the same time, communication performs very badly relative to
delegation.

7. DELEGATION WITH VETO-POWER OR “CLOSED RULE”

As another form of limited delegation, the principal may delegate a decision to the agent but keej
the right to veto this decisioax postin which case the status quo prevails. A CEO or a division
manager, for example, may be delegated the task to come up with a plan to redesign a product-lir
or to restructure the firm or a division, but theses plans need a final “thumbs up” of the board of
directors or top management. Importantly, delegation with veto-power is also a regular practice
in somepolitical organizations In the U.S. House of Representatives, for example, under the
closed rulea parliamentary committee has the right to propose a bill which can only be vetoed,
but not amended.

In this section, we compare the effectiveness of delegation with veto-power, or equivalently
the “closed rule”, with pure delegation. As we discussed in Section 2, the “closed rule” and its
raison détre has been the object of intense debate and study in Political Science. In a semina
paper, Gilligan and Krehbiel (1987) have used the leading exam@esad show that for small
biases, the closed rule yields a higher expected utility to the House than the “open rule” unde
which the House can freely amend the proposals of the committee and which is equivalent tc
communicatiorf? In this section, we show that unless preference divergences are very large,
pure delegation does even better than this closed rule. In case of the leading exathPenadfa

24. By focusing on a more efficient equilibrium, Krishna and Morgan (2000) even show that the closed rule does
better than communication whenever the latter is informative, that is as ldng:&ly/4.
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status quo equal to the mean of the distribution, delegation beats the closed rule unless preferel
divergences are so extreme that no informative communication is possible.

For simplicity and following the tradition of the literature on legislative rules, we assume
thatF (m) is uniformly distributed. In accordance wi@®K, we make the following assumptions.
There is an exogenously given status g@oe [—L, L]. The sequence of moves under veto-
based delegation is the following. First, the agent leamsSecondly, the agent proposes a
projecty € Y to the principal. Finally, the principal chooses betwseand y,. Similar to the
C S communication game, the veto-delegation game has typically several equilibria. We wil
focus on the one proposed in Krishna and Morgan (2000, Proposition 8) which is thus far thi
most efficient equilibrium identified in the literature. The following proposition characterizes
this Krishna—Morgan equilibrium:

Lemma 4. Under delegation with veto-powéelosed rulg:

(i) Ifb < (L —yp)/2
— the agent proposes to implement:
* y=m4+Dbifm< y,—borm> y,+ 3b.
* Yy = Yoifmel[yo—Db, Yol
* Y= Yo+ 2bifme (Yo, Yo + 2b].
* Y=Yo+4bifme (Yo+2b, yo + 3b].

— the principal vetoes all projects ¥ (Yo, Yo + 4b)\{VYo + 2b}, and rubberstamps all
other projects.

(i) fb> (L —vyo)/2:

— the agent proposes 3 m+ b if m < y, — b and y=y, otherwise,
— the principal vetoes y if and only if ¥ vo.

Proof. See the Appendix. ||

We compare the outcome under pure delegation with the above equilibrium. Given that th
leading example o Sis the traditional working horse in the literature on legislative rules,
we first make the comparison under the specific assumptions of this leading example. F
concreteness, we also assume that the status quo equals the expected optimalyahuet of

» = E(m). We subsequently generalize our results to more general loss functions and suppor
and to different status quos.

Proposition 6. Consider the leading example of CS, in whicinfy is uniformly
distributed o0, 1] and the principal has a quadratic loss function. §fs E(m) = % then pure
delegation strictly dominates delegation with veto-poyetmsed rulg if and only if b< 1/4.

Proof. See the Appendix. ||
Thus, for the leading example @ S and y, = E(m), we obtain the result that pure

delegation dominates the closed rule unless the bias of the agent is so large that no informati
communication between agent and principal is possible (indeeld fer1/4, N(b) = 1). In
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contrast, fob > 1/4, the closed rule is optimal. Given that the status quo equals the expected
value ofm, the closed rule then also weakly dominates keeping control.

What is the intuition behind these results? First consider the case Wherd — y,)/3 =
1/6. From Lemma 4he closed rulg(veto-powe) then introduces a variance in bias of the
implemented project, but does not reduce the average?figiice deviations from the first best
are increasingly costly, the principal then strictly prefers pure delegation. Secondly, consider the
case wheré > 1/6. From Lemma 4, the closed rule then still introduces a considerable variance
in the bias, but on average, this bias is smaller thd% Thus, for b> 1/6, the principal must
trade-off a smaller average deviation with a larger variance under the closed Asléong as
1/6 < b < 1/4, the reduction in the average bias is not sufficient to compensate for the large
variance, and the principal prefers pure delegation. In contragt, fod/4, the reduction in the
average bias is sufficiently large and veto-power becomes optimal. Interestingty~fot/4,
the agent is allowed to implement any projgcic yo = 1/2 under the closed rul&eeping
veto-power is then a tool to refrain the agent from implementing large projects, while allowing
him discretion concerning small projectd/hereas for small biases, such an upperboung on
would be far too tough, for large biases, it approaches the optimal upperhourig?’

We now generalize the above result for any convex loss function, any supgdort ], and
any status qug, € [—L, L]. Defineb(y,) = (L — yo)/3:

Proposition 7.

(i) Ifb < b(yo), pure delegation strictly dominates delegation with veto-poisiased ruld.

(i) If b > b(yo), 3¢(x) such that delegation with veto-powglosed rul¢ dominates pure
delegation if the loss function of the principélx), is less convex in the sense of Arrow—
Pratt than?(x).

Proof. See the Appendix. ||

The intuition for Proposition 7 is identical to the one of Proposition 6.d-er (L — y,)/3,
keeping veto-power only introduces variance in the bias, but does not reduce the average bia
In contrast, forb > (L — y,)/3, the principal has to trade-off a larger variance with a smaller
average bias. Whether or not the closed rule is optimal, depends then on the risk-aversion of tt
principal.

Note thath(y,) is decreasing ity,, suggesting that having veto-power is more useful when
the status quo is larger (or more in the direction of the agent’s bias). Intuitively, from Lemma 3,
it is only optimal to refrain the agent from implementing large projects. If the status quo is
large, veto-power gives the principal an effective tool to do this without jeopardizing the agent’s
flexibility to implement small and medium-sized projetigzor the leading example &S one
can easily show that the cut-off value toabove which the closed rule is optimal, is decreasing
in Yo. While for yo = 0, the closed rule is never optinf for y, = 1, the closed rule always
dominates delegation.

25. Indeed, fom € [1/2, 1/2 + 2b], the expected deviation from ranges from 0 to 2 Similarly, while form
€ [1/2 — b, 1/2], the expected deviation 52, form € [1/2 + 2b, 1/2 + 3b], it equals B/2.

26. Reason is tham is then less likely to belong to the rang®/2 + 2b,1/2 + 3b] where the bias in the
implemented project is larger thén

27. See Lemma 3.

28. If the principal could commiex anteto a status quo point, he would choogg such that the optimal
upperbound characterized in Lemma 3 is implemented, thgt is L — b. From Lemma 4, the veto-delegation game is
then equivalent to the optimal partial delegation scheme in which the agent can pick anyyastion- b.

29. Forb < +/3/6, pure delegation is then best while for- +/3/6, the principal optimally keeps full control and
implementsy = 1/2.



830 REVIEW OF ECONOMIC STUDIES

8. EXTENSIONS AND DISCUSSION

To conclude, we discuss some important extensions of our basic set-up and their likel
implications.

8.1 Extending the space of contracts

The main result of our paper is a comparison of two institutions: communication (cheap talk
vs. delegation. While these are indeed the only instruments available to the principal give
our assumptions on the non-contractibility of projects and profits, one may wonder whethe
we have not biased our results in favour of delegation by restricting the space of contracts i
this way. In this section, we argue that delegation will typically beoenplementather than

a substituteto other contractual arrangements, in particular those institutions, such as profit:
sharing, promotions, career concerns etc., whose aim it is to better align the incentives of tf
agent with those of the organization or principal. Indeed, the smaller the bias of the agent, th
better delegation performs relative to communication. Therefore, by reducing the agent’s bia
these mechanisms may make delegation optimal whereas initially the principal would have ke|
control. Suppose, for example, that pay-offs are in monetary terms and that the principal is fre
to offer simplesharing contractghat award to the agent a percentage of the monetary pay-offs
deriving from the project. If we suppose that the agent derives a private benefit of a groject

given by

B(Y) = Ka —ka(m+b—y)?
and the principal maximizes a contractible profit

n(y) = K —k(m—y)?,

then awarding the agent a sharef 7 (y), induces the agent to maximize a function of the form

/ ’ kA 2
/ _ _ _
B'(y) = K, kA[m+<kA+Sk>b y] .

Thus, giving the agent a shasedn total profits, reduces its bias fromto b’ = krﬁ(b. The
optimal amount of profit sharingfor a given bias will depend on whether or matantetransfers
from agent to principal are possible and on the wealth constraint of the agent. At least with .
uniform distribution, however, the principal will always delegate control for a larger range of

biases than if no sharing contracts were possible.

8.2 Uncertainty over the bias and repeated interaction

A convenient simplification of our model is that the bias of the agent is known to the principal.
Intuitively, though, as long as there remainsyastemati@verage bias in the agent’s objectives,
introducing uncertainty will not greatly affect our results. In a setting where the agent has «
bias b only with a probability p, Stocken and Morgan (2000) provide a first analysis of the
communication equilibrium which then prevails. One of their findings is that the informational
efficiency of communication may be either smaller or larger than if the agent’s bias were knowr
to be pxb. In the examples they provide, however, the difference is limifekherefore, one may
expect the trade-off between communication and delegation to be only quantitatively affected.
A different picture is obtained if the unknown tastes of the agent vegremetrically
distributed about the principal’s tastes, that is the agent is unbiased in expectations. As shown

30. Of the order of 2% or less.
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de Garidel-Thoron and Ottaviani (2000)H{m) is uniformly distributed and the bias takes either

a positive or negative value, there exists a communication equilibrium in which the principal
rubberstamps the proposals of the agent as long as these proposals are not too%éxttésne.
can be shown to improve upon pure delegation, which suggests that if divergences in objective
are random rather than systematic, the principal often optimally keeps control.

Finally, when the bias of the agent is uncertain, it is also very important to take into account
the impact ofrepeated interactionas has become clear from Avery and Meyer (2000). In a two-
period, two-action model where agents have an uncertain but positivé’titasy show that the
presence of a second period acts as a first-period discipline device: agents are then less biased :
may even show a negative bias in order not to be perceived as a type with a large bias. In a typic:
equilibrium, the principal rubberstamps the recommendation of the agent in the first period, anc
follows the advice of the agent in the second period if and only if the latter has recommendec
the “small” project in the first period. Given the binary nature of the example, this outcome is
identical to the one in which the principal always delegates authority in the first period, and lets
her second period delegation decision depend on the first period action of the agent. Intuitively
one may expect similar results if there is a continuum of projects, where the agent refrains from
implementing “large” projects in an initial period out of fear of being perceived as extremely
biased and hence losing control in a later period. To the extent that this puts a reasonabl
upperbound on the projects which are implemented in initial periods, intertemporal incentives
may then greatly improve the efficiency of delegattdiiThis reputational delegation, and its
comparison with reputational cheap talk, are exciting topics for future res&rch.

8.3 Hard vs. soft information

A crucial assumption in our analysis is that the private information of the agent is soft. Our
motivation for this is that the best thing to do typically depends on a wide range of factors, which
the principal may find very hard to foresee, of whom she may not understand their relevance
and significance, let alone verify their magnitude or nature. Therefore, almost any project car
be claimed to be optimal. In some settings, however, it is realistic to assume that the agen
can somehow “prove” or “certify” his local knowledge and that the principal has the time and

the background to assert this information. This may radically change the trade-off in favour
of communication. As shown by Seidmann and Winter (1997), in the extreme case where the
agent, in any state of nature, can certify his information at no cost to him or the principal,
communication is even perfe@®bviously, the principal then never delegates. This suggests

some interesting predictions on differences in the hierarchical structure of firms across industries
Even when private information can be certified or verified, this is often a very time-consuming
process. In fast changing industries, the benefits may then not outweigh the costs in terms ¢
incurred delays in the decision making and the heavy burden this puts on managerial attentior
Private information is then de facto soft and our model predicts rather flat organizations with a
decentralized organization structure. In contrast, when the business environment is very stable
information-processing costs are negligible, one may expect more centralized decision making.

31. Concretely, there exists an equilibrium in which the principal rubberstamps all propas#sL +b, L —b],
where the bias of the agent is eitheor —b.

32. Avery and Meyer are concerned with the application where a biased evaluator must recommend whether o
not to hire a candidate. In our language, “hire” is the large project, “do not hire”, the small project.

33. As pointed out by Avery and Meyer, however, the intertemporal incentives may also be too strong, making
agents far too cautious.

34. Note, however, that this reputational cheap talk is different from the one studied by Ottaviani and Sorensen
(1999), where the expert is concerned to appear well informed rather than congruent.
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9. CONCLUDING REMARKS

This paper has stressed the limits of the use of soft information in organizations. To the extel
that a senior manager cannot verify the claims of a better informed subordinate, she is in genel
better off delegating decision rights to this subordinate than relying on the information she ca
induce from his claims. Intuitively, while the subordinate may not tell her what she should do, he
will use all his information when he himself takes the decision.

This simple result has potentially important implications for the design of organizations. It
suggests that centralization of authority is only optimal if top management has the informatiol
which is important to the main decisions, or is able to check and verify the information
provided by lower levels of the hierarchy. At first sight, this is in line with the tendency of
firms to focus on core activities,e. activities on which they have a profound knowledge,
and to outsource other activities. Similarly, the trend of the last two decades towards mor
decentralization and empowerment, highlighted by the business press, may find its origin i
a rapidly changing business environment which causes the knowledge of top management
become quickly obsolete. In response to an increased foreign competition in the 1980’s ar
1990's, for instance, many large American cooperations (ITT, IBM, General Motors, Eastmat
Kodak, and Xerox, ...) have changed the organizational design of their organization an
frequently pushed decision rights lower in the organizatfon incentive based theory of
communication costs in hierarchies, where these costs arise endogenously from the neces:
to check and understand reports provided by agents prone to distort their information, will b
needed to throw further light on these isst@s.

APPENDIX
A.1. General distributions

Small biases

Proof of Propositior8. Let (ag, aj, .. ., an()) characterize the most informative partition equilibrium given
b, lethp be the length of thath partition elementhn, = ap — a,_1, and leth be the largest partition element. The proof
of (8) follows directly from the following three lemmas.

LemmaAl. Ash tends to zero,

f’(an)} A1)

hn+1:hn+4b—[hﬁ+hﬁ+l][w

where we have neglected all terms in thed or higher order of iy and h, 1.

Proof. Let us consider thén + 1)-th partition element and denoyg 1 = y(an+1, an). We will now express
Yn+1 as a function oh, 1 andan using Taylor approximations in which we neglect all terms (and only these) which
are in the third or higher order &, 1. For this purposeym € (an, an41), we approximaté(|m— yn 1) and f (m) by

eqm = yni1h = 3£70)(M — yny1)?
f(m) = f(@n) + f'(@n)m—an) + 3 f”(an)(m — an)?

where bothm — yn4 1| andm — a, are fractions ofip 1.

35. Adiscussion of some case studies on this can be faugdn Brickley, Smith and Zimmerman (1997).

36. The literature on communication and processing costs (Radner (1993), Bolton and Dewatripont (1994), va
Zandt (1999) etc.) has assumed a team theoretical framework without incentive problems. Note that the existence
explicit time/resource costs of communication, central in these papers, would only reinforce the preference for delegatic
in our model.
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Denotingkn = yn4+1 — an, we have that
hn+1
o = argmine [ 3¢"©c= 0201 @)+ F'an)x+ 1@l
Taking the FOC yields

hn-¢—1 , 1 2
/0 (x —kn)[ f(an) + f'(an)x + 5 " (an)x“1dx = 0
or still

a3 _
—kn 6 hn+1—0

f(an) ,2 f'(an) 3 f'(an) 2 f”(@n) 4
2 Nhpr —knf@)Mnyg + —5%ha g —kn—hG g + —g-hyy

from which

f(an)/2+ f'(@nhny1/3+ f"(@n)hZ, /8
f(an) + f'(@)hny1/2+ f”@)h2, /6 |

A first-order Taylor expansion ih, 1 of the term in brackets yieI&§

kn = hny1 |:

1 f/ 3 f —(f’ 2)(f 2
kn=hn+1[2+hn+l( @n)/3) T @) — ('(@)/2)(f @n)/ )}

f (an)?
from which

2
ke hnt1 | Mhs1 f/(@n)
T2 12 fan)’
Sincekn = yp41 — an andhy 1 = ap 1 — an, it follows that

an +anq1 nt1_ 21 f'@n)
— — i A2
Yn+1 > + @ a’) 12 fian) (A.2)
where we have neglected all terms in the 3-rd or higher ordea'dfl — an).
In the same way, fora® — a"~1) small, one can show that
1+ 101 f/
yo= LT | n_gn-12 L T (E0) (A3)

2 12 f(an)

where we have neglected all terms in the 3-rd or higher ordéa'bf- a" 1), At m = ap, the agent must be indifferent
betweenyn andyp4.1 from which

Ynt+1 — (@n +b) =an +b— yn.
Substituting (A.2) and (A.3) we find

!
al_ah =a" —a" 14 ap— @l — a2 4 @ — an—l)z]{}ﬂ]

6 f(an)

or, equivalently,
1f/
hnst = hn + 4b+ [h2 + hﬁ+ll[6 %}

where we have neglected all termshﬁl, hﬁ+1 and higher orders din andhpq. ||

LemmaA2. If limy_ gh=0,then

E(y* —m) _
0————— =0

Iimb% b

(A.4)

Proof. Let us fix two pointsx; and xo of the support ofF(m), where—L < X; < X < L. Since
[F(x2) — F(x7)] > 0, to prove that (A.4) holds, it is sufficient to show that

*
im0 ( Edly m|lg1 € (xa, Xz))) >

37. As this expansion is multiplied by, 1, a second-order Taylor expansion would only add additional terms in
which subsequently would be neglected.

(A5)

3
hn+1'
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Abusing notation, let us denote from now on Nyb) the number of partition elements fully contained x3, x»], and
by hp, the size of then-th partition element that is fully included itx1, x»). Defining further

f/(m)
M= MAme(x1,%0) W7

we have from Lemma A1 thdt, 1 > hn + 4b — u[hﬁ + hﬁH]. We now first show that
limp_.0 E(hj)/b =00 (A.6)

holds (Part A and B) and then that the latter implies (A.5) (Part C):

Let us denote by (b) the number of partition elements fully included[iy, xo] for which uhiz < band byQ(b)
the number of partition elements for Whiy;?mi2 > b. We haveq(b) + Q(b) = N(b). By assumption, ib goes to zero,
g(b) + Q(b) goes to infinity. We consider two cases.

(A) First, assume that

limp_0 %m > 0.

Denoting limy_. o %m = & > 0, we have

» b)E(h; | uhZ > b
limp_.o E(S') zlimbﬂo%Q( EC ',\II” ) 2®*|imb%0%\//§:oo.

(B) Secondly, assume that

. b

limp_o % =0. (A7)
Let us denote byi(b) the average length (number of partition elements) of a series of adjacent partition elements for
which uhiz < b. For any two adjacent partition elemehisandh; ;1 which both belong to such a series, it follows from
(A.1), that

hit1>=hj +2b
and thus
1 Ab)-1 . _
i 2 = — _
Echi | uh? <b) = Y., 2b=I[Ab - 1. (A8)
If lim b_,o%b) = 0 holds, then lig_o E(hj) = limp_gE(h; | uhiz < b). Moreover, it also follows that
limp_ o fi(h) = 00.38 From (A.8) it then follows that
limp_o E(::i) > limp_, o[A(b) — 1] = co.

(C) We now show that (A.6) implies (A.5). Denoting Hy"n = MiNme(xy,x) T (M) and by(aj_1, &) theith
partition element included itxq, x2), then

& a |a ' _
/ |y(ai—1,ai)*m|f(m)dm3/ wfm FMing m
&-1 a_1

hi | h ) min
2/ O | fmingm — f4 h?
0

and thusE(ly* — m||m € (X1, X2))

1 aN |g(a )
FRD-F0Q) faON IV(ai_1,8) —m|f(mydm

F(ay) - F(ag) x-N  fmin h?
Z Fxy) —Fo) Zi=l 4 Fan) - F@g

- f™ F@ay) - Fag) 1 iN:lhi _ fMN Fay) - F(ap) Echi)

= 4 Fx)-Fxp N 4 Fxp)-FXx2)

38. Indeed, suppose that §m o A(b) = n* with n* a finite number, then

Q(b) 1
Q) +n()Qb) ~ 1+n*’

b
limp—o % > limp_0

a contradiction.
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where% tends to 1 a& tends to zero. From (A.6) then (A.5) and thus also (A.4)}

; A ; E(y*—mD) _
LemmaA3. Iflimp_oh > 0, thenlimy_, o =*5—> = oo.

Proof. Let us denote bya the largest partition element of the most informative equilibrium andpbthe
probability thaim € a. Given the finite support df (m), if lim_,gh > 0, also limy_,g¢ > 0 and limp_, ofminy E(Jy —
m|lm € &)} > 0. Hence linp_,o E(ly* —m|) > 0 and limy_,g E(Jly* —m|)/b=o00. |

Large biases

Proof of Lemma2. From Proposition 1, whenever a communication equilibrium exists with more than one
partition element, there always exists a communication equilibrium with two partition elements. Hence, it is sufficient to
show that a partition equilibrium with two partition elements exists if and oriy<f L /2. A partition equilibrium with
two partition elements exists if and onlyd& € (—L, L) such that

at+b-y(-L,a=y@LlL)—a-bs
2b=y(@,L)+y(-L, a - 2a

The R.H.S. of this equality is a continuous decreasing functi@sirfice bothy(a, L)/da < 1 anddy(—L,a)/da < 1.
Moreover, the R.H.S. equalsif a = —L and—L if a= L. Hence, ifand only ib < L/2,3a € (—L, L) such that the
equality holds, and a communication equilibrium with two partition elements exis{s.

A.2. Delegation to an intermediary

Proof of Propositiors. Suppose the principal delegates control to an intermediary withidpias (1 — k)b.
Denoting bya,%(kb) the residual variance oh the intermediary expects to have after hearing the equilibrium signal of
the agent, it is easy to verify that delegation to the intermediary yields

EUp = Up(m, m) — s 3(kb) — (1 — k)2b2. (A.9)

This expression reflects the fact that quadratic loss equals variance plus the square of the bias and that the ration
expectations character of the Bayesian Nash equilibrium eliminates all unconditional bias from the middleman’s
integgretarion of the agent’s signal. Solving for the communication equilibrium between agent and intermediary, we
find

1 (kb)2(N2 — 1)
1282 3 (A10)
whereN = N(kb) is the largest number of partition elements given their dissonre®; = kb. Substituting (A.10)
in (A.9), we can rewrite the expected utility of the principal as

(rr%(kb) =

1 k2b2(N2 — 1)
12N2 3
where N is the number of partition elements in the most informative communication equilibrium between agent and
intermediary. From Lemma N is given by

N = N(kb):<—;+;,/l+ k2b> (A.12)

where(z) denotes the smallest integer greater than or equal ket us denote bjoT = [1 — k*(b)]b the bias of the
intermediary which maximizes (A.11), and l* = N(k*b) the number of partition elements in the corresponding
communication equilibrium. Define furth&tq) as

EUp(k,b) =Up(m, m) —

— (1-Kk)2p? (A.11)

3

k(q) = ——.
@ 212

39. SeeCS Section 4, for computations.
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(A) We first show that fob €13, ¥2[, k* = k(q), where

q:< 1 J<36b2+7+4fJW)>
2

272 3602 —

andq is also the number of partitions in the corresponding communication equilibrium between intermediary and agen
Suppose thall* = q and that giverk = k(q), an equilibrium withg partition elements existse. N(k(q)b) > g.
From (A.11), therk* = k(q), which yields an expected utility of

eup(@,b) = Up(m.my— = _ =12 (A.13)
1292 g2+2
Moreover, even ilN (k(q)b) < g, we always have that
Vb : EUp(k*(b), b) < eup(N*(k*(b)b), b). (A.14)
Define now the correspondenio):
b e b(g) < eup(q,b) =eup(q— 1, ). (A.15)

Thusb € b(qg) is a bias for which the principal is indifferent between delegating authority to an intermediary with bias
[1 — k(g)]b and bias[1 — k(g — 1)]b, hereby assuming that a communication equilibrium wjtlespectivelyg — 1
partition elements then effectively exists. Substituting (A.13) in (A.15) and impdsing 0, we find thatb(q) is a
singleton; abusing notation, we have

by = }J(q2+2)(q2 2q+3)
B @-1q '

Moreover, from (A.13), ifb = @(q), then forb > b(q), eup(q — 1,b) > eup(q,b), while for b < b(q),
eup(q — 1, b) < eup(q, b). Sinceb(q) is strictly decreasing in, the following lemma thus holds:

LemmaA4. Ifb €lb(g+ 1), b(q)[, then¥n € A", n# q : eup(q, b) > eup(n, b).

Ifforb e [B(q + 1), B(q)], a communication equilibrium with partition elements exists, that is if

vb e [b(q+ 1), bl :q <N ( b) (A.16)

92 +2

then from Lemma A4 and inequality (A.14* = k(q) = —>—
From (A.12) and given thaj is an integer, (A.16) holds if and only if

1 1 202 +2)
Sz 1+ =12 A17
a<5+3 BQ (A.17)

Substituting the value dﬁ(q), which tends to 16 if g becomes very large, one can verify that inequality (A.17) is
satisfied for any € V.

LemmaA5. ¥qe A, q>1:belbq+1), b= k* = k().

The functionb(q) is decreasing i, whereb(2) = Q and limy— o0 B(@) = . Invertingb(q) on 1} ‘[] and

taking into account thag must be an integer, it follows from Lemma A5 that tu)re]1 f[ k* = k(q) whereq is
given by

T2 3602

2
Note finally that we necessarily have that the number of partition elements in the resulting communication game cann
be larger than this. Indeed, supposhl*(k*b) > g. Since for a giverb andb, the principal is always better off by
more informative communication between agent and intermedtsy (k*, b) > eup (g, b). However, from (A.14) also
eup (N*(k*b), b) > EUp(k*, b). Since, by constructiorh [B(q + 1), B(q)], this in contradiction with Lemma A4.
Hence,N (k*b) = q.

< 1+2J (36b2+7+4f\/36b2—1/ >>
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(B) To conclude the proof, we show that (i) for< 1/6, k* = 0 and (ii) forb > ‘/Té, k* = 1:

2
(i) One can easily verify that fdy < 1/6, 1% + %bz > b? as long ag is a finite number. Hence, from (A.13)

and (A.14), the principal optimally delegates to full authority to the agert*{ee 0) for b < 1/6 in which case
she obtains a utility-b2.
2
(i) One can easily verify that fdn > /2/4, 12”% + gT;bz > 1/12 for anyq € N. Hence, from (A.13) and
(A.14), the principal optimally keeps authority (6t = 1) for b > +/2/4, in which case she obtains an expected
utility of —1/12.

A.3. Delegation with veto-power or “closed rule”

Proof of Lemmal. The proof forys < L — 3b follows directly from the proof of proposition 8 in Krishna and
Morgan (2000)4:0 While Krishna and Morgan do not consider the case wiggre L — 3b, one can easily verify that as
long asyo < L — 2b, their equilibrium still exists and is Pareto-dominant. In contrastyfor L — 2b, the principal
would veto a proposal of = yo + 2bif, as in Krishna and Morgan, the agent were to propose this whenewefyo, L].
The Pareto-dominant equilibrium is then economically equivalent to the one described in Lemma 4, (ii).

Proof of Propositior6. As argued in the text, fdo < 1/6, the average deviation from under the closed rule
equalsh. Due to the variance in this deviation, the principal then strictly prefers pure delegatig. € b < 1/4, we
know from Lemma 4, that the expected utility under the closed rule is given by

1/2-b b 2b 1 2
bzdx+/ xzdx+/ x2dx+/ Liap—x)dx=1p?2 - V3 _p+ 4.
/0 0 0 %+2b(2 ) 2 3 24
If1/4 <b < 1/2,itis given by

1/2-b b 3 1, 245 1
b2dx / x2dx / x2dx = Zb? — Zp3 + —.
/0 + 0 + 0 2 3 + 24

The principal’s utility under pure delegation is given bjoz. It follows that pure delegation is strictly preferred over
delegation with veto-power if and onlylif < 1/4.

Proof of Proposition 7. From Lemma 4, following the same reasoning as for Proposition 6, the average
deviation fromm under the closed rule equaisas long a$ < (L — yo)/3. The principal then strictly prefers pure
delegation since in the latter case the deviation is constant. In contrat>falL — yo)/3, the average deviation from
m under the closed rule is smaller thinHence, if the principal were risk-neutral, she would strictly prefer the closed
rule over delegation. It follows thal(x) such that the closed rule dominates pure delegation if the loss function of the
principal,£(x), is less convex in the sense of Arrow—Pratt ttdex).
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