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DESIGNING BUREAUCRATIC
ACCOUNTABILITY
ARTHUR LUPIA* AND MATHEW D. MCCUBBINS**

I
INTRODUCTION

A fundamentalquestion in the study of democracyconcerns the extent to
which the will of the governed, as expressed by their elected representatives,
affects the actions of the government. Some scholarsobserve the complexityof
modern policymakingprocesses, infer that the elected representativesof the
people lack the knowledgeand skillsrequiredto constrainbureaucraticbehavior,
and conclude that democracycannot work in the modernworld. Others argue
that members of representativelegislaturescan and do adapt to the problems
produced by complexity. These scholarsconclude that modern representative
legislatureshave the ability to translatemeaningfullythe will of the governed
into the policy choices of the government. We addressthis debate by investigating the extent to which legislatorscan use institutionaldesign to adapt to the
challenges presented by the complexity of policymaking. In so doing, we
produce new and more general conclusions about the consequences of
institutionaldesignfor democraticdecisionmakingand concludethat, in general,
democracycan work.
In his essay "Bureaucracy,"
Max Weber arguedthat the general will of the
is
subverted
when legislatures react to complexity by
governed necessarily
to
their
authority bureaucrats.'He reasonedthat "everybureaucracy
delegating
seeks to increase the superiorityof the professionallyinformedby keeping their
knowledge and intentions secret."2 In essence, he argued that an elected
legislature'sforfeiture of policymakingauthorityto the bureaucracy,together
with the policy expertise that bureaucratsare alleged to possess, makes the
legislative act of delegation equivalentto abdication.
Many scholarsagree that the act of delegation combinedwith the existence
of bureaucraticexpertise are sufficientconditionsfor abdication.3Others have
?
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1. Max Weber, Bureaucracy,in FROMMAX WEBER:ESSAYSIN SOCIOLOGY
196, 232-35 (H.H.
Gerth & C. Wright Mills eds. & trans., Oxford Paperback1958).
2. Id. at 233.
3. See, e.g., Allen Schick, Congressand the "Details"of Administration,36 PUB.ADMIN.REV.516
(1976).
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pointed out that a legislature'sabilitiesto screen candidatesfor the bureaucracy
and establish bureaucraticbudgets and jurisdictionsenable elected representatives to influencebureaucraticbehavior. Those who take this position also point
out that legislators have ample resources with which to reward responsive
bureaucrats and discipline unresponsive ones.4 Another group of scholars
furtherpursuesthis line of reasoningand arguesthat legislatorscan design the
structureand processof bureaucraticdecisionmakingto ensurethat bureaucratic
expertise cannot be used againstlegislativeinterests.5
These two polar views, that delegation must equal abdication, and that
legislators possess ample tools with which to disciplinetheir agents, obviously
cannot both be correct. A closer examinationof the two argumentsreveals that
neither view may be correctbecause each conclusionis criticallydependent on
a potentiallyflawedpremise. The flaw arisesbecause previousresearchershave
assumed, rather than explored, the manner in which legislators deal with
complexity.
Those who argue that delegationinevitablyleads to abdicationtypicallybeg
the centralquestionof the debate: can legislatorsadaptto complexity? Instead,
they merely assume that legislatorsare unable to overcome the problems that
could result from bureaucraticexpertise. Those who argue that delegation is
unproblematicbeg the same question. They assumethatbecauselegislatorshave
the capability to overcome potential problems arising from bureaucratic
expertise, they do so. They ignore the possibility that a bureaucrat'shidden
knowledge,the source of his expertiseand potentialpower over both legislators
and citizens, may remain hidden even in the face of a legislator'sattempts to
uncover it. This point is critical,for if legislatorsare unable to determinewhat
bureaucratsare doing,they may not know enough to rewardhelpfulbureaucrats
or punish those who take obstructiveor destructiveactions.
Whethera legislatorcan overcomethe problemsassociatedwith bureaucratic
expertise depends on her abilityto obtain informationabout the consequences
of bureaucraticactivity.A legislatorcan obtainthis informationfromthree types
4. See, e.g., Barry R. Weingast & Mark J. Moran, BureaucraticDiscretion or Congressional
Control? RegulatoryPolicymaking by the Federal Trade Commission,91 J. POL.ECON.765 (1983).

5. See, e.g., MORRISP. FIORINA,CONGRESS:KEYSTONEOF THE WASHINGTONESTABLISHMENT
40-41 (1977); JOSEPHHARRIS, CONGRESSIONAL
CONTROLOF ADMINISTRATION(1964); D. RODERICK
KIEWIET& MATHEWD. MCCUBBINS,THE LOGIC OF DELEGATION: CONGRESSIONALPARTIESAND
THEAPPROPRIATIONS
PROCESS37-38 (1991); BERNARDROSEN,HOLDINGGOVERNMENTBUREAUCRA-

CIESACCOUNTABLE
(1989); John Ferejohn, On a StructuringPrinciplefor AdministrativeAgencies, in
ANDPOLICY(Mathew D. McCubbins& Terry Sullivan eds., 1987); Mathew
CONGRESS:STRUCTURE
D. McCubbins,et al., AdministrativeProceduresas Instrumentsof Political Control,3 J.L. ECON.& ORG.
243 (1987) [hereinafterMcCubbins,Procedures];Mathew D. McCubbins,et al., Structureand Process,
Politics and Policy: AdministrativeArrangementsand the Political Controlof Agencies, 75 VA. L. REV.
431 (1989) [hereinafter McCubbins, Arrangements];Mathew D. McCubbins & Thomas Schwartz,
Congressional Oversight Overlooked: Police Patrols vs. Fire Alarms, 28 AM. J. POL.SCI. 165, 165-79
(1984); Roger C. Noll, The Behavior of RegulatoryAgencies, 29 REV. SOC.ECON.15, 15-19 (1971)
[hereinafterNoll, Behavior];Roger C. Noll, The Economics and Politics of Regulation,57 VA. L. REV.
1016, 1016-32 (1971); Pablo T. Spiller & Santiago Urbiztondo, Political Appointees vs. Career Civil
Servants:A MultiplePrincipalsTheory of PoliticalBureaucracies(March1991) (unpublishedmanuscript,
on file with author).
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of sources: direct monitoringof a bureaucrat'sactivities,a bureaucrat'sown
report of bureaucraticactivity,or the report of a knowledgeable third party.
While each of these methods can provide a legislatorwith valuableinformation,
all have serious drawbacks.
The primary drawback of direct monitoring is that it consumes large
quantities of time and effort that could be expended towards other, perhaps
more valuable, activities. Direct monitoring also defeats one of the main
justifications for delegation: the efficiency gains possibly resulting from
specializationand division of labor. If direct monitoringis prohibitivelycostly,
then a legislatorwho wants to influencebureaucraticactivityis forced to rely on
someone else for information.
The advantageof relyingon a bureaucrat'sown reportis that the bureaucrat
is likely to have the informationthe legislator desires. The drawbackof this
strategy is that the bureaucratmay be reluctant to reveal valuable private
information. When the bureaucrat is reticent and direct monitoring is
prohibitivelycostly, a legislator'sability to learn about a bureaucrat'shidden
knowledge depends solely on the legislator'sabilityto obtain informationfrom
an informed third party.
The advantage of relying on an informed third party is that the legislator
does not have to bear the cost associatedwith directmonitoring. The drawback
is that once a legislator provides an informed third party an opportunityto
report on bureaucraticactivity, the legislator also provides that person an
opportunity to pursue his possibly distinct self-interest by misrepresenting
bureaucraticactions in an attemptto mislead the legislator. In sum, legislators
may be unable to acquireuseful informationif directmonitoringis prohibitively
costly and they must rely on either bureaucratsor informed third parties to
report on bureaucraticactivities. As a result, bureaucraticknowledge may
remain hidden despite attemptsto uncoverit.
While an individual who possesses hidden knowledge always has an
opportunity to misrepresent what he knows when communicating with a
relatively uninformedlegislator,the incentive to do so does not always exist.
Therefore,if a legislatorwants to learn from the knowledgeof others,she must
possess some knowledge about the informationprovider'sincentives. It follows
that the question of interest to democratictheorists-namely, can legislators
influence bureaucraticactions?-reduces to the question can legislators design
contractsand other institutionalfeatures that affect the motives of information
providers. If the answerto the latterquestionis yes, then legislatorsmay be able
to learn enough about the bureaucracy'shiddenknowledgeto managedelegated
policymakingauthoritysuccessfully. Otherwise,delegation and abdicationwill
be equivalent.
We addressthe last questionby developinga model of legislative-bureaucratic interaction. We first use the model to identify conditions under which a
legislator can learn about a bureaucrat'shidden knowledge. We then use the
model to show how legislators can create structuresand processes that affect
bureaucraticaccountability. In so doing, we produce new, general conclusions
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about the consequences of institutionaldesign on democraticdecisionmaking.
We then review the actual practicesof the U.S. Congress. We find that many
congressionalactionscreate the conditionsfor learningand, as a result,increase
the likelihood that legislators can distinguishbureaucraticactivities that are
consistentwith legislativeinterestsfrom those that are not. Since Congresshas
many resourcesto create the conditionsfor learning,we conclude that even in
the face of significantbureaucratichidden knowledge, legislatorscan manage
delegated authority.
The remainder of the article proceeds as follows: part II provides a
definition of "learning"and explainshow learningaffects legislators'reactions
to complexity;part III presentsa model that highlightsthe relationshipbetween
the abilityto learn,institutionaldesign,and the consequencesof delegation;part
IV discusses ways in which Congress has designed institutions that help its
membersmake more informedevaluationsof agencypolicy proposals;and part
V concludes. The appendixcontainsthe technicalfoundationsof our model, the
derivationof our results,and a numericalexample.
II
EXPERTISE AND LEARNING

Throughoutthis article we discuss decisionmakingunder uncertainty. We

define uncertainty as the inability to distinguish which of multiple possible "states

of the world" is the true one. We are fairly certain that some uncertainty
characterizesnearlyall humandecisions. Despite this uncertainty,people make
decisionsalmostevery wakingmomentof their lives. It follows that if people are
uncertain about the consequences of their actions, they must make decisions
based on their beliefs about the relationshipbetween the actions they can take
and the consequencesof those actions. For the purpose of analysis,we define
beliefs as a set of probabilities(summingto one) that an individualassigns to
each of the conceivablestates of the world. A state of the world is a complete
specificationof all relevantevents that have occurredor will occur at a specified
time, or a set of values for all relevantstochasticparametersat a specifiedtime.
We discusstwo types of beliefs: prior beliefs,what an individualbelieves before
observingan event, andposterioror updatedbeliefs,what an individualbelieves
after observingan event.6 The type of event on which we focus is signaling.
In our analysis,we distinguishbetween learningand knowledge. We define
knowledgeas the abilityto assigna probabilityof one to a particularstate of the
world and a probabilityof zero to all other states of the world. In addition,we
call the process by which an individualmoves from prior beliefs to posterior
beliefs learning. The ways that players learn, in our model, abide by Bayes's

6. We make the common technical assumptionthat all beliefs are "consistent,"where consistency
requires that the individual's beliefs assign a positive probability to the true state of the world. See
863 (1982).
David M. Kreps & Robert Wilson, SequentialEquilibria,50 ECONOMETRICA
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Rule,7 which is a method for rationally updating beliefs. Thus, learning is
impossiblein the absence of an event. Notice that learningdoes not necessarily
impartknowledge;for instance,when an individual'sprior and posteriorbeliefs
are identical,we say the individualhas learned nothing.
If all the signalssent from one person to anotherare known to be truthful,
the story of how legislators overcome the effects of their relative lack of
knowledge would be quite short. Legislatorswould design institutionsthat give
other persons incentivesto become informedabout bureaucraticactivityand to
report their information to the legislature.8 If all signals are not truthful,
however,the constructionof these institutionswill not be sufficientfor legislators
to overcome the problemsassociatedwith their lack of knowledge.
The resolutionof the disagreementaboutthe effect of delegationdependson
the answer to the question, are signals truthful? To answer this question, we
begin with the premise that if a statementis not true, it is a lie. We then assert
that there are two necessaryconditionsfor lying: an opportunityand a motive.
The opportunityto lie is ubiquitousin the act of communication. The above
question then simplifiesto another:do informationprovidershave a motive to
lie?
If it is known that an informationproviderhas no motive for lying, even if
she has the opportunity,we can conclude that the content of a signal from that
informationprovideris truthful. If, by contrast,we are either uncertainabout
the informationprovider'smotives or know that an informationproviderhas a
motive to lie, we cannot be certain about a signal's veracity. Under certain
conditions,people can learn from both potentialliars and actualliars. To better
understandthis and other implicationsof the relationshipbetween a legislator's
ability to learn about bureaucratichidden knowledge, institutional design,
motives for lying, and the consequences of delegation, we now move to the
descriptionand analysisof our model.
III
A MODEL OF OVERSIGHT AND THE CONSEQUENCES OF DELEGATION

Our main purpose is to identify both the consequences of delegation for
legislators and the methods of institutionaldesign that legislators can use to
increase the likelihood that these consequences are beneficial for them.9 We

7. This rule says that the posterior belief that a particular"state of the world,"call it X, is the true
"state of the world," given the observation of a particularevent, call it E, equals "the probability E
occurs given that X is the true state of the world times the prior probabilitythat X is the true state of
the world" divided by "the sum of the probabilities of each state of the world that includes event E."
TO PROBABILITY,DECISION,AND INFERENCE84-89
See, e.g., IRVINGH. LAVALLE, AN INTRODUCTION

(1970).

8. See McCubbins, Procedures, supra note 5; McCubbins & Schwartz, supra note 5.
9. For simplicity, we treat the legislature as an individual actor. In effect, we assume that
individual legislator preferences and the existing legislative institution have already interacted to produce
a single legislative preference ordering over the possible alternatives. Our "legislative interest," then,
is a generalization of what is often called the "median legislator's (or median committee member's)
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begin with the observationthat the consequencesof delegationseem most bleak
when, in delegating,the legislatureabdicates.Whenlegislativeabdicationoccurs,
the ties that bind the will of the governed and the actions of governmentare
severed.
When delegation and abdication are equivalent, the consequences of
delegationfor the legislaturedepend entirelyon whetherthe bureaucraticagent
to whom the policy choice was delegated has policy desires similarto those of
the legislators. If legislative and bureaucratic interests are similar, the
consequencesof delegation are likely to be beneficialto legislators. Otherwise,
the consequences of delegation could be quite negative for legislators. By
contrast, when delegation and abdication are distinct, the consequences of
delegation for the legislature are determined not only by the overlap of
legislative and bureaucraticinterests, but also by the legislature's ability to
rewardbeneficialbureaucraticactionsand punishharmfulones. The greaterthis
ability,the more likely it is that the consequencesof delegationwill be beneficial.
With few exceptions,'?legislaturesdo not formallyor intentionallyabdicate
their authority. In fact, a generalcharacteristicof legislaturesis that they retain
some ability to affect bureaucraticpolicymaking. For instance, legislatures
generally retain the right to reject bureaucraticpolicy initiatives through
legislation.11Therefore,in general,if delegationand abdicationare equivalent,
some factor besides intent is responsible.
As long as the legislatureretainsthe abilityto rewardand punish,abdication
can occur only if the legislature delegates its authority and does not know
whether rewarding or punishing is the appropriateresponse to a particular
bureaucraticaction. It follows that a necessaryand sufficientconditionfor the
equivalence of delegation and abdicationis that the bureaucraticagent possess
so much hidden knowledgeabout the consequencesof its actions that relatively
ignorant legislators are unable to distinguishbeneficial bureaucraticactivities
from harmful ones. Thus, the key to understandingthe consequences of
delegation is to understandthe conditionsunderwhich the legislaturecan learn
enough to approvebureaucraticactivitiesthat have beneficialconsequencesfor
legislators and to reject those activities that have detrimental consequences.
This, in our opinion, is where most previous researchon delegation has gone
astray.
In contrast, we use a model of oversight to identify the consequences of
delegation. "Policepatrols"and "firealarms"'2describethe modes of oversight

preferences."
10.

OFTYRANNY: REGIMESOFEXCEPTIONIN SPANISH
See BRIAN LOVEMAN,THE CONSTITUTION

AMERICA(1993). Loveman claims that several Latin American "constitutionsof exception" limit a
legislature's lawmakingpowers, especially with respect to the authorityof the military.
11. Of course, legislatures may have other, less costly ways of rejecting, or even amending,
bureaucraticinitiatives. For instance, explicit legislative approval might be necessary for bureaucratic
proposals to become law (as is the case with the legislativeveto), so that the legislature,throughinaction,
rejects the agent's proposal.
12. McCubbins& Schwartz,supra note 5, at 166.

This content downloaded from 141.213.236.110 on Tue, 24 Jun 2014 14:52:59 PM
All use subject to JSTOR Terms and Conditions

Page 91: Winter 1994]

ACCOUNTABILITY
BUREAUCRATIC

97

availableto legislators. Our model includesboth types. Police-patroloversight,
or direct monitoring,is a situationwhere legislatorsbuy knowledge of the true
state of the world and become informedfirstparties. In this case, legislatorspay
the costs to monitor bureaucraticactivities directly. Fire-alarmoversight is a
situationwhere legislatorsreceive signalsfrominformedparties. These informed
parties can be either the bureaucratsthemselves (informed second parties) or
constituentswho have an interestin andinformationaboutbureaucraticactivities
(informed third parties).
The effects of hidden knowledge and learning on the consequences of
delegationcan be identifiedin a situationwhere a single bureaucraticagent,who
may or may not have the same policy preferencesas the legislature,can use its
previously delegated authorityto propose an alternativeto an existing policy.
After the agent has made such a proposal, the game we model begins. A
legislativeprincipalcan use police-patroloversight,fire-alarmoversight,neither,
or both before it decides to acceptor rejectthe proposal. If the principalobtains
a sufficient amount of informationfrom oversightactivities,it can influencethe
consequences of delegation. Otherwise,delegation is equivalentto abdication.
A. A Description of the Model
We model a multi-stage, single-shot game between two players: an
information-providingfire alarm and a legislative principal. The legislative
principal'stask is to rendera judgmentwhethera previouslyofferedbureaucratic
proposal, denoted o, or the existing policy of the government,called the status
quo and denoted sq, shouldprevail. These two policies are representedas points
on the unit interval[0, 1]. Also representedas a point on this intervalis an ideal
point for each player. We assumethat each playerhas single-peakedpreferences, which means that neither playerstrictlyprefersan outcome that is relatively
far from its ideal point to an outcome that is relativelyclose to it.13 Thus,each
player'sobjective is to obtain the policy,o or sq, that is closest to its ideal point.
Whether the principal and the fire alarm prefer the same policy or different
policies is a criticalvariablewithin the model.
Another relevantcharacteristicof this game is that each player'sactionsmay
be costly to it. For example, both the fire alarm and principalknow that the
agent has paid cost Ca> 0 for the specificpurposeof proposingo. The fire alarm
and principal can also take costly actions (lying and direct monitoring,
respectively)that are later describedin greaterdetail. Unless stated otherwise,
we assume that the value of each parameterin the game, such as the location of

13. We assume that the principal'sutility function is - /X- PI and the fire alarm's utility function
is - IX - F/, where P is the principal'sideal point, F is the fire alarm'sideal point, and X [o,sq). Our
results are dependent on neither unidimensionalitynor the utility functions stated. These particular
assumptions are used to explain the logic in relativelysimple terms. It is easy to see that our results also
prevail under the assumptions that o and sq are points in n-dimensional space (n finite) and utility
functions are single-peaked. In addition, nothing precludes embedding in o and sq commonly held
expectations of future play.
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the status quo, the location of the principal'sideal point, and the magnitudeof
all costs, is common knowledge.
The exceptionsto the common-knowledgeassumptionare that the locations
of the proposalo and the fire alarm'sideal point may be the privateinformation
of the fire alarm. To say that "the fire alarmhas privateinformationabout the
spatiallocation of o" is equivalentto sayingthat the fire alarmknows something
about the consequences of the principal'sjudgment of the proposal that the
principaldoes not know (that is, whethero or sq is closer to the principal'sideal
point). Similarly,to say that the fire alarmhas private informationabout the
location of its own ideal point is equivalentto sayingthat the fire alarmknows
something that the principaldoes not know about the fire alarm'sincentives.
Another element of the model is the structureof the interactionbetween the
principaland the fire alarm. Simply stated, there are two significantactions:
what the fire alarmsays and what the principaldoes in response. To isolate the
factors that lead these actorsto take particularactions,we model the principalfire alarminteractionas a series of five events, depicted in figure 1.
FIGURE1
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First, the values of several parametersare determinedexogenously to the
play of the game. These values are the location of the status quo (sq) and the
bureaucraticpolicyproposal(o), the locationof the principaland fire alarmideal
points, the magnitudeof all costs, and the priorinformationabout the locations
of the fire alarmideal point and o.14 Second, the fire alarmdecides to send one
of two messages to the principal. The fire alarmcan either tell the principalo
is closer to your ideal point than sq (o is better)or o is at least as far from your
ideal point as sq (o is worse). The fire alarmhas the option of telling the truth
or lying. Third,an exogenous thirdpartycalled the verifiermay reveal the true
location of o to the principal. It is common knowledge that the verifier will
reveal o to the principalwith probabilityv and will reveal no new information
with probability1-v. Fourth,after observingthe signals,both costly actions and
messages, sent by the fire alarm and verifier,the principalchooses whether to
monitor the agent directly. If the principalchooses direct monitoring,it must
whichrepresentsthe resourcesexpendedto learn the true location
pay a cost Cm,
of o.15 Fifth, and finally,the principaleither accepts o or rejects it in favor of
sq.

Several additionalcharacteristicsof this game complete its description. In
consideringthe signal it will send, the fire alarmaccountsfor three factors: (1)
the influence that its message can have on the outcome of the game; (2) the
presence of a penalty for lying; and (3) the possibilitythat the veracity of its
message will be revealed to the principalbefore the principalmakes its moves.
The "penaltyfor lying" in our model is t > 0. We examine the case where a
dissemblingfire alarmpays a penalty for lying only if the verifierverifies.16In
effect, the expected penalty for lying is t x v.
We introducethe penaltyfor lying and the possibilityof message verification
to demonstratehow an informationprovider'sconcernfor its reputationand/or
institutional incentives for providing truthful information can affect an
informationprovider'scredibilityand the consequencesof delegation. Although
we do not model the verifier as a player whose strategies are determined
endogenously to the play of the game, we include the possibilityof verification
in order to capture part of the dynamicsproducedby the presence of multiple
fire alarms.17 To demonstrate simply the effect of multiple fire alarms, we

14. In Figure 1, we follow game-theoreticcustom and attributethese exogenous determinationsto
a player called "nature."
15. The case where direct monitoringis successful with some exogenously determined probability
less than one follows straightforwardly.
16. An equivalent conceptualizationis that the dissemblingfire alarm pays thif the verifier reveals
o and t, < t^,otherwise. We adopt the former for its expositional simplicity.
17. The effect of introducing a second fire alarm on the actions of an existing fire alarm can be
explained in few words. If the second fire alarmcan verify the message of the first, the first fire alarm's
incentives for truth-tellingare likely to be altered. If, by contrast,the second fire alarm lacks the ability
to alter the principal'sbeliefs about the location of o, the second fire alarm is likely to have no impact
on the first. Assumptions similar to the one we use are instrumentalin the communicationmodels of
Milgrom and Roberts and Okuno-Fujiwara,Postlewaite and Suzumura. See Paul Milgrom & John
Roberts, Relying on the Informationof InterestedParties,17 RANDJ. ECON.18 (1986); MasahiroOkuno-
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introduce a verifierthat appearswith probabilityv. In short, high values of v
representcases in whichthe principalis likely to have anothersource that allows
verificationof the fire alarmmessage,and low values of v representcases where
verificationis unlikely.
The final unique characteristicof this model is what the principalknows
about the fire alarm. In additionto the principal'sbeliefs about the fire alarm's
preferences over outcomes (that is, prior beliefs about the location of the fire
alarm'sideal point), the principalknows that the fire alarmfaces a penalty for
lying and that the verificationprobabilityis v. As we will show,these pieces of
informationdetermine the principal'sbeliefs about the fire alarm'scredibility.
In addition,thoughthe fire alarmis restrictedin the type of messageit can send,
the intuitionprovidedby examiningthis type of communicationis quite general.
Depending on the fire alarm'scredibility,the principalcan use "betterthan"and
"worse than" messages to learn about the location of o and can make more
accurate"howmuchbetter than"and "howmuchworse than"inferences. Thus,
our model allows a relativelyrich descriptionof the principal'sability to learn
about bureaucratichidden knowledge.
B. The Conditionsfor Learning
Since we have establishedthat the consequencesof delegation depend on
understandingthe conditions under which the principalcan learn about the
bureaucrat's hidden knowledge, we begin by describing the conditions for
learningthat the model allows us to identify. Since we assumethe principalcan
learn from police-patroloversight,we will describeconditionsfor learningwith
respectto fire-alarmoversight. The conditionswe derivein the appendixare the
existence of positive penalties againstthe fire alarmfor lying; the existence of
observable and costly action by an informed person; the degree of similarity
between fire alarm and principalpreferences;and a possibility that the fire
alarm's message will be verified. With the exception of a few extreme cases,
none of the individualconditionsis necessaryor sufficientfor learning;however,
the principalwill never be able to learnfrom fire-alarmoversightin the absence
of all four conditions. In addition,comparativestatisticsdemonstratethat the
amountthe principalcan learnfrom fire-alarmoversightis nondecreasingin the
size of the penalty for lying, the degree of preference similarity,the size of
observableaction costs, and the probabilityof verification.
The first condition for learningis the existence of a penalty for lying. This
conditionis a straightforward
applicationof the economicconceptof opportunity
costs to the context of communication. When the marginalcost of lying is
positive, lying will be worthwhile only when the expected benefit outweighs the
expected cost. In the context of our model, we show that a sufficient condition

for learning is that t x v is large enough so that some locations of o that the

Fujiwaraet al., StrategicInformationRevelation,57 REV.ECON.STUD.25 (1990).
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principaloriginallybelieved to be possible are known to be either less likely or
impossible in the principal'sposteriorbeliefs.
FIGURE2
PRIORBFTJEF ABOUTTHELOCATIONOF "o".
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Figure 2 illustrates the spatial implicationsof the existence of a positive
expected penalty for lying.'8 As the top portionof Figure2 demonstrates,if the
fire alarmsends the message "o is closer to your ideal point than is sq" and t x
v > 0, then the principalcan correctlyinfer that o cannotbe both close to sq and
a little worse for the principalthansq. The principalcan make such an inference
because this set of potentiallocationsof o does not offer the fire alarmsufficient
benefit, relative to telling the truthand havingthe principalchoose sq, to make
lying worthwhile. Similarly,if the fire alarmsends the message "o is at least as
far from your ideal point as is sq" and t x v > 0, then the principalcan correctly
infer that o cannot be both close to sq and a little better for the principalthan
sq. Of course, the largerthe expected penalty for lying,ceterisparibus,the less
likely it is that the fire alarmwould find it worthwhileto lie and the more likely
it is that the fire alarm'smessage is true.
In short, if the fire alarm sends a particularmessage in the presence of a
positive expected penalty for lying, then the principalcan correctlyinfer that
either the message must be true or the message is false and the fire alarm
believed it was worthwhileto pay the penalty. Thus,what the principallearns
in the presence of a penalty for lying is not necessarilythat the fire alarm has
told the truth,but ratherthat particularstates of the worldcannot be true. With
this knowledge,the principalcan use the content of the fire alarm'smessage to
make more accurate inferences about the consequences of the bureaucratic
proposal (the location of o).
The second "conditionfor learning"is the presence of costly action. The
logic underlyingthis condition closely follows the old adage, "actions speak
louder than words." In short, one person can learn about a second person's
hidden knowledge by observingthe choices that the second makes when some
of the second person's actions are costly. While the logic that drives the effect
of costly entry also underliesMichael Spence's finding about the ability of an
employer to distinguishunskilledjob applicantsfrom skilled job applicants,19
placing costly action in the context of delegation provides its own unique
inference. The middle portion of Figure2 depicts the effect of the agent's cost
of proposingthe policy o on the principal'sbeliefs aboutthe location of o. If the
principalknows or believes that the agent, like the principaland the fire alarm,
has a single-peakedutilityfunctionand desiresa policy that is closest to its own
ideal point, the principalcan infer that o must be sufficientlydistinctfrom sq to
make worthwhile the agent's payment of the proposal cost. Given that a
proposalis made,it follows that the largerthe proposalcost, the largerthe likely
difference between o and sq. While the existence of observable,costly actions
does not allow the principalto learn all of the bureaucrat'shidden knowledge,
it does allow the principalto approximatewith relative accuracythe minimum
18. The case illustratedin Figure 2 is the case where the principal'sprior beliefs about the location
of o take the shape of a uniform distribution.While our results hold for any prior distribution, we
illustrate the uniform case because it is the easiest to draw.
19. See Michael Spence, Job MarketSignaling,87 Q.J. ECON.355 (1973).
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possible difference between o and sq; this informationcan be quite valuable if
the principalfeels very differentlyabout small and large changesto the existing
status quo policy.
The thirdconditionfor learningis the degree of similaritybetween principal
and fire-alarm preferences over outcomes. Underlying this insight is the
principlethat people can learn from others whose preferencesare known to be
similar to their own, since people with similarpreferenceshave little incentive
to mislead each other. The condition we identify here follows that originally
derived by Crawford and Sobel20and applied insightfullyin the context of
and in the context of committee-floorrelationships
lobbying by Austen-Smith21
and
Krehbiel.22
However,differencesin the communicationcontext
by Gilligan
between the Crawford-Sobeltype models and our model allow us to drawunique
inferences that are of particularusefulnessfor the problem at hand.23
The bottom portion of Figure2 shows the spatialimplicationsof preference
similarityin our model. In short,the more likely it is that the fire alarmand the
principalprefer the same outcome, the greaterthe weight the principalassigns
to the fire alarm'sclaim being true. When the principalis certain that the fire
alarm shares its preferences over outcomes, the fire alarm's message can be
treated as though it were true. In contrast,when the principalis certainthat the
fire alarmhas differentpreferencesover outcomes,the fire alarm'smessage can
be treated as though it were uninformative,regardlessof whether it is actually
true of false. When the principalis uncertainabout the similarityof its and the
fire alarm'spreferencesover outcomes,the principal'sposteriorbeliefs about the
location of o depend on the likelihood that the fire alarm shares the same
preferences over outcomes. When the likelihood is high and the fire alarm
signals "better,"the principal'sposteriorbeliefs place more weight on states of

20. Vincent Crawford& Joel Sobel, StrategicInformationTransmission,50 ECONOMETRICA1431
(1982).
21. David Austen-Smith, Informationand Influence:Lobbying for Agendas and Votes, 37 AM. J.
POL.SCI.799 (1993);David Austen-Smith,InterestedExpertsand Policy Advice: MultipleReferralsunder
BEHAVIOR
3 (1993) [hereinafterAusten-Smith,InterestedExperts].
Open Rule, 5 GAMESANDECONOMIC
22. Thomas W. Gilligan & Keith Krehbiel, CollectiveDecision Making and Standing Committees:
An InformationalRationalefor RestrictiveAmendmentProcedures,3 J.L. ECON.& ORG.287, 308 n.28
(1987); Thomas W. Gilligan & Keith Krehbiel, Organizationof InformationCommitteesby a Rational
Legislature, 34 AM. J. POL. SCI. 531 (1989) [hereinafter Gilligan & Krehbiel, Organization of
Information].
23. To see this, we briefly review the differences between our model and Crawford and Sobel's.
Crawford & Sobel, supra note 20. The two modeling approachesdiffer in three importantways. Two
of the differences make our model more general than Crawford and Sobel's. First, unlike the
information receiver in the Crawford-Sobelmodel, our principalis uncertain about the location of the
fire alarm'sideal point. Second, unlike the informationproviderin the Crawfordand Sobel model (called
the sender), our fire alarm can send untruthfulinformation.The third difference makes Crawfordand
Sobel's model more general than ours. Their informationproviderchooses its message from an infinite
vocabulary, while our fire alarm can say only "better" or "worse." We believe that while both
approaches are useful, ours is particularlywell suited for the problem of delegation where legislators
often have access to several types of information about the fire alarm and very little time to obtain
detailed information on a particularissue.
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the world where "better"is true and less weight on states of the world where
"better"is false.
The fourth and final condition for learningis the possibilityof verification.
The primaryeffect of an increasein the likelihood of verificationis an increase
in the probabilitythat the principalwill be able to choose the policy (o or sq)
that is closest to its ideal point. While this primaryrelationshipis irrelevantto
the immediatediscussion,a secondaryeffect is less obvious and quite important.
If the fire alarmbelieves its message is likely to be verified,dissemblingis less
likely to get the fire alarmthe outcome it desires. As a result, the fire alarmis
more likely to provide truthful informationas the likelihood of verification
increases. This dynamicis especiallypronouncedif the paymentof the penalty
for lying depends on the likelihoodof messageverification,as it is in our model.
In essence, the possibilityof verificationallows the principalto learn from a fire
alarm who otherwise lacks those characteristicsthat are likely to enable the
principalto learn from the fire alarm'smessage.
In sum, if the expected penaltyfor lying,the costs of observableactions,the
probabilitythat principaland fire alarmpreferencesare similar,or likelihood of
verificationare relativelylarge, then the principalis relativelylikely to be able
to use fire-alarmoversightto learn about the consequencesof the bureaucrat's
policy choice. When these conditionsfor learningare absent, the principalwill
have no such ability. Thus, delegation and abdicationwill be equivalentwhen
police-patroloversightis prohibitivelycostlyandthe conditionsfor learningfrom
fire alarmsare absent. As a result, a legislatorwho wants to use institutional
design to improvethe consequencesof delegationwill experiencegreatersuccess
if she can use her design capabilitiesto create the conditionsfor learningfrom
fire-alarmoversight.
C. Designing BureaucraticAccountability
We now answer the following question: how can legislators increase the
likelihood that delegation has beneficialconsequencesfor them? It should be
obvious that legislators can affect the consequences of delegation by either
creating the conditions under which they can learn about bureaucratichidden
knowledge or by changingthe nature of the authoritythey have delegated. It
remainsfor us to show whichinstitutionalalterationswill be most effective. We
begin by describingdesigns that can affect the principal'sability to learn from
oversight. We then describe designs that can affect the incentives of a
bureaucraticagent.
1. DesigningInstitutionsto FacilitateLearning. A legislatorwho wantsto learn
about bureaucratichidden knowledge would like to avoid paying the costs
associated with such an education. As McCubbinsand Schwartzargue,24this
is why a fire-alarmoversightsystemis likely to be favoredover directmonitoring
24. McCubbins& Schwartz,supra note 5.
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when both are equallyinformative. How does a legislatordesign an informative
fire-alarmsystem? One way is to implement penalties for lying. When these
penalties can be established,fire alarmswho would otherwisepursue their selfinterests by misleadinglegislatorsmay find that truth-tellingis more rewarding.
To be effective, penalties for lying need neither be large nor applied with
certainty. However, the productof (1) the probabilitythat liars will be caught,
(2) the probabilitythat caught liars will be punished, and (3) the size of the
penalty,must be positive. Ensuringthat each of these requirementsis present
may be difficult,however. This is particularlytrue of the first requirement.
Our model relies on an exogenous verificationdevice. In reality,a legislator
will have to create a verifieror an interestedthird party will have to convince
the legislatorit is qualifiedto be a verifier. How easy is it to create or become
a verifier? To transforma regularfire alarminto someone who can play the role
of the verifierin our model, it is necessaryto impose on the fire alarm a large
penalty for lying or to assume it is common knowledgethat a second fire alarm
disagrees about which outcome should be chosen. The necessaryand sufficient
conditionis that these two factors,in combinationor alone, remove an informed
third party'sincentive to lie. When this conditionis satisfied,the principalcan
learn from a fire alarm's message even if the fire alarm is not subject to a
penalty for lying, cannot take costly action, and is not perceived to have the
same interests as the principal. In the absence of a verifier,the presence of one
of these other conditionsis necessaryfor learning.
One way that a legislatorcan create a verifieris to inducecompetitionamong
adversarialfire alarms. For fire alarms who care about outcomes and their
reputationsas valuable providersof information,the presence of an adversary
who would like to damagethe fire alarm'sreputationfor veracityshould induce
the fire alarm to reveal only informationthat it believes to be true. Thus, the
types of issues for which this design strategyis most likely to be effective are
those whose consequencesare importantto many informedinterests.
Beyond establishing the possibility of verification,legislators have other
methods to create effective oversight systems. A well-known method is
screening. From the preferencesimilaritydynamicsdiscussedearlier,it follows
that legislators should find fire alarms that share their policy preferences.
However, a legislatorwho relies on screeningalone adoptsa riskystrategywhen
her abilityto perceive fire alarmpreferencesaccuratelyis limited;that is, people
can be misled by others they trust. In contrast, screening combined with
penalties for lying and with verificationresultsin an oversightsystem with a fire
alarm whom the principalbelieves is unlikelyto have a reason to dissemble,as
well as institutionalcharacteristicsthat discouragedissemblingin the event that
the screeningprocess was imperfect.
2.

Designing Institutions to Influence Bureaucratic Incentives. A legislature

wants to dissuade bureaucratsfrom taking actions that conflict with legislative
interests. When the legislaturecreates the conditionsfor learning,it increases
the likelihood that it will be able to distinguish bureaucraticactions with
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beneficial consequences from those with negative consequences. When the
it affectsthe agent's
legislaturecrediblythreatensto becomemorediscriminating,
incentive structure. If there are opportunitycosts associatedwith takingactions
and all else is constant, a bureaucratprefers to take actions that will not be
reversed. If legislatorswho can learn are more likely to reverse actions with
negative consequencesand less likely to reverseothers,the bureaucrat,if all else
is constant,will have a greaterincentiveto make proposalsthat have beneficial
consequencesfor the legislature.
If creatingthe conditionsfor learningis either difficultor relativelycostly,a
legislaturemay be able to improvethe consequencesof delegation by changing
the amountof authorityit delegates. For instance,the legislaturecould raise the
"price"to the bureaucracyof taking particularactions.2 However, this design
strategy involves a tricky trade-off. On the one hand, increasingthe price of
bureaucraticaction decreases the likelihood of bureaucraticaction. In fact,
setting the price high enough is equivalentto not delegatingat all. On the other
hand,shoulda bureaucrattake action,the legislatureis likely to be less uncertain
about the action'sconsequences.The legislature'sknowledgeof the requirement
of costly action by the bureaucratallows a relativelyaccurateapproximationof
the minimum possible difference between the bureaucrat'sproposal and the
existing status quo. If the legislaturedesires bureaucraticactions that result in
large changes to the status quo, would otherwise be unable to distinguish
between small and large changes,and is relativelyskilled at distinguishinglarge
beneficial changes from large negative changes, then raising the price of
bureaucraticactivitywouldbe an effectiveinstitutionalalteration.If, by contrast,
the principalis relatively certain that the agent shares her policy preferences,
then restrictingbureaucraticactivityin this way might produce a net loss.
IV
MAKING BUREAUCRATSACCOUNTABLE

In constructing an institution that allows a legislator to learn about a
bureaucrat'shiddenknowledge,the legislatormust be able to affect the motives
for lying that accompanythe opportunityto communicate.A legislator'sbeliefs
about the types of motivations that informationprovidersare likely to have
should affect her beliefs about what types of institutionaldesign are likely to be
effective. Whetherlegislatorscan and will design such institutionsis the subject
of our final discussion.
We turn first to the issue of cost. No bureaucraticagency can take action
without cost to itself. Every agencyhas limitedresourcesin termsof budget and
staffing. Hence, bureaucratsmust make choices as to how these resourceswill
be expended. It follows that in choosingany particularaction,bureaucratssend

25. This action would be an example of what McCubbins,Noll, and Weingast might call "stacking
the deck" against particularactions. McCubbins,Procedures,supra note 5, at 261-64.
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a signal that changingthis particularpolicy will be so beneficialto their interests
that they have found it worthwhileto bear these costs.
Agency actions necessarilyfall in one of two categories: (1) rulemaking,or
statements of policy; and (2) adjudication,or applicationsof general rules and
policies to specificsituations. Congresshas imposed costs on agencies in taking
actions of either sort. The broadest imposition of such costs arises from the
Administrative Procedure Act of 1946 ("APA").26 The APA established
general criteria that administrativeagencies must satisfy when creating new
policies or writing rules of general applicability. Agencies must give public
notice announcingtheir intentionsto make policy of a specificsort.27They then
must solicit comments from interested groups and individuals who wish to
express their views on how such a new policy should be written.2 After
draftinga proposedrule, they must expose that draftto public criticism.29Each
of these stages in the rulemakingprocess consumestime and resources. At the
very least, bureaucratsmust maintaina paper trail.
Beyond the provisionsof the APA, Congressaffects agencyrulemakingwith
statutes authorizingregulatoryactivitiesand through administrativemandates.
These statutes and mandates affect the costs faced by agencies that want to
challenge the existing policy and the incentives to those who would provide
informationabout bureaucraticactivity.
A. Affecting the Costs of BureaucraticAction
The Constitutionempowers Congressto regulate numerousactivities,from
interstate commerce to bankruptcylaw to the use of federal roadwaysto the
establishmentand protectionof intellectualpropertyrights throughpatent and
copyrightlaws.3 Federallaw requiresmany businessactivitiesto obtain federal
or state permits or licenses: for example, the constructionand operation of
nuclear power plants,31coal mining,32radio and television broadcasting.33
Obtaining a license is a cost of business, and from the agency's perspective,
issuing a license is both a costly action (becausethe agencymust conformto the
general rules it previouslypromulgated)and a message that subjectsthe agency
to penalties for lying.
Issuing a license is, in essence, a statement by the agency that the licensee
has met and will continue to meet the substantiveand proceduralrequirements
of the relevant laws and regulations. The Surface Mining Control and
Reclamation Act of 1977,34for example, requires strip-miningcompanies to
26.
27.
28.
29.
30.
31.
32.
33.
34.

Pub. L. No. 404, 60 Stat. 237 (codified as amended in scattered sections of 5 U.S.C.).
5 U.S.C. ? 553(b) (1988).
Id. ? 553(c).
Id. ? 553(e).
U.S. CONST.art. I, ? 8.
42 U.S.C. ? 2131 (1988).
30 U.S.C. ? 1252 (1988).
47 U.S.C. ? 301 (1988).
Pub. L. No. 95-87, 91 Stat. 445 (codified as amended in scattered sections of 18 and 30 U.S.C.).
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submit to federal or state regulatoryauthoritiesplans for protectingland and
waterresourcesadjacentto minesfromtoxic wastesgeneratedduringminingand
plans for reclaimingthe mine site after the mine is played out.35Each state that
wishes to establish jurisdictionover the regulation of surface coal mining is
requiredto establishstandardsthat all miningpermit applicationsmust meet.36
and
These state-establishedstandardsare subjectto federal agencysupervision37
review by the courts.38
Congressalso chooses the level of costs to impose on agenciesdelegated the
responsibilityto enforce specificlaws by establishingthe number and range of
regulatorydecisionssubjectto review by other agencies or courts. An example
of this sort of costly action is toxic chemical regulationby the Environmental
Protection Agency ("EPA")under the Toxic SubstancesControlAct of 1976.39
The Act requires the EPA to regulate substancesfound toxic to human life.
Pursuantto this goal, the EPA must propose testing requirementsfor determining whether a substanceis harmfulto health or the environmentbefore it can
promulgate a rule to regulate the substance.4 Thus, if it wants to regulate a
chemical,the EPA must undertaketwo costly actions: designinga test rule and
writinga regulationafter the tests are done.
Another tool often used to raise or lower the cost of agency action is the
definitionof evidentiarystandardsto be used in courts. Evidence law prescribes
rules for determining the burden of producing evidence and the burden of
persuasion.41The burden of productiondetermineswhich party must present
evidence (bear costs) in orderto proceed.42The burdenof persuasiondescribes
the tests a party must meet in order to carryan issue.43
Congress also has found numerousways to raise or lower costs of taking
action for potential fire alarmsand has establishedpenalties for lying. One of
the best known costs of takingactionfor a fire-alarmis obtainingstandingto sue
an agency for actions it has taken.44
In general, to "make a federal case" out of a regulatoryproceeding, an
aggrieved citizen must show actual damages to his own interests, not merely
35.
36.
37.
38.
39.
40.
41.

30 U.S.C. ?? 1257-1258 (1988).
Id. ? 1253(a).
Id. ? 1253.
Id. ? 1276.
Pub. L. No. 94-469, 90 Stat. 2003 (codified as amended in scattered sections of 15 U.S.C.).
15 U.S.C. ? 2603 (1988).

ARTHUR E. BONFIELD& MICHAELASIMOW,STATE AND FEDERAL ADMINISTRATIVELAW

574-75 (1989).
42. Id.
43. Id. at 575.
44. For the nonlegal reader, an explanation of the concept of standing is in order. Under Article
III of the Constitution, federal courts may hear cases only in which there exists a controversybetween
at least two parties, each of whom has a sufficient stake in the outcome to justify court action. Hence,
for example, if the parents of black public-schoolstudents wished to sue the Internal Revenue Service
for recognizingthe tax-exempt status of raciallydiscriminatoryprivate schools because that recognition
caused "stigmatizinginjury"to their children,federal courts would deny standingto the plaintiffs unless
the plaintiffs' children were personally denied equal treatment. Allen v. Wright, 468 U.S. 737 (1984).
& ASIMOW,
See also BONFIELD
supra note 41, at 683-703.
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concerns for the general welfare. But in some statutes,such as the APA, the
or the Atomic Energy
National EnvironmentalPolicy Act of 1969 ("NEPA"),45
Act of 1954,46standingto challenge regulatoryproceedingsis defined broadly.
The APA states that "[a]person sufferinglegal wrongbecause of agency action,
or adversely affected or aggrieved by agency action ...

is entitled to judicial

review thereof."47The courts have held that this provision allows citizens to
challenge agency regulations for a variety of economic and noneconomic
reasons.48 Environmental legislation such as NEPA and the Endangered
Species Act of 197349has extendedcitizens'abilityto challengeagencydecisions
to questionsof generalenvironmentalqualityand the interestsof wildlifespecies
classified as endangeredor threatened.50In some cases, federal agencies have
set up offices of consumers' counsel to assist these litigants financially by
providing them with the resources to challenge agency proposals in court.51
These provisionsreduce costs of entry for fire alarmsand increasepenalties on
the agencies for lying.
B. Verificationand Competition
When interestedconstituentsfail to win satisfactionin the courtsor agencies
directly,they often take their case to Congress. This is, of course, the classic
example of fire-alarmbehavior. How does Congressdissuadethese constituents
from exaggeratingtheir claims or telling outrightlies?
It is commonly observed that affluent interest groups have considerable
access to Congress. They contribute heavily to congressional reelection
campaignsand, in turn,membersof Congressfind time in their hectic schedules
to listen to them. But a member's time is finite. Committee meetings, floor
debates, and trips back home to shake hands and kiss babies clutter their
schedules,leavingonly narrowwindowsof opportunityfor interestgroups. Since
there are thousandsof interest groupslobbyingCongressfor every conceivable
cause, the competitionbetween interestgroupsfor members'time is fierce. The
wise interest group,therefore,guardsits accessjealouslyby providinglegislators
with accurate, succinct information on its favored issues, because once a
legislator'strust has been broken by an overzealouslobbyingeffort, there may
be little opportunity to win it back. Interest groups, in other words, may
compete to play the role of verifierfor legislators.
Legislatorsalso have constructedadversarialfire-alarmsystemsand "verifier"
agencies to monitor the actions of other actors. The most famous is the Office
of Management and Budget ("OMB"), created in the 1921 Budget and
45. 42 U.S.C. ?? 4321, 4331-4335,4341-4347 (1988).
46. Pub. L. No. 703, 68 Stat. 919 (codified as amended in scattered sections of 42 U.S.C.).
47. 5 U.S.C. ? 702 (1988).
48. Japan Whaling Ass'n v. American Cetacean Soc., 478 U.S. 221, 230 n.4 (1986).
49. Pub. L. No. 93-205, 87 Stat. 884 (codified as amended in scattered sections of 7 and 16 U.S.C.).
50. 16 U.S.C. ? 1540(g) (1988).
51. ArthurEarl Bonfield, Representationfor the Poor in FederalRulemaking,67 MICH.L. REV.511,
538 (1969).
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Accounting Act52 to help the president compile and submit an executive
budget.3 The OMB and the president are authorizedto suggest to Congress
changesto existinglaw if suchchangesare accompaniedby detailedjustifications.
The Budget and Accounting Act also created the General Accounting Office
("GAO"), a special agent of Congressindependentof the executive branch.54
The GAO acts as a trustee for legislators. It is Congress's auditor and
accountant, examining agencies' books at the end of the fiscal year, and its
comptroller,checkingthe flow of funds to agencies throughoutthe year against
what has been authorizedand appropriatedby law.55 In addition, the GAO
performs special investigationsof agency policy performanceunder standing
authorityand by special request of individualmembersof Congress.
V
CONCLUSION

We have shown that, undergeneralcircumstances,legislatorscan uncoverat
least some of the bureaucracy'shiddenknowledge. This abilityallowslegislators
to mitigate,at least in part,the deleteriouseffects of bureaucraticexpertise. Our
results offer a challenge to those who argue that the specializedknowledge of
bureaucrats puts them in a dominant position relative to the legislature.
Although legislators may never possess the specialized information of the
bureaucracy,they can use institutionaldesign to learnenough to make decisions
that sometimes are equivalent to the decisions they would have made if they
possessed all of the bureaucracy'shidden knowledge.
Legislatorshave a box of tools they can use to improvethe consequencesof
delegation for themselves. That they use this box of tools is apparentfrom an
examinationof statutorylaw,whichis repletewithmeasuresintendedto alterthe
costs and benefitsof particularbureaucraticactions. Therefore,the simultaneous
appearance of delegation and bureaucratic expertise need not be equivalent to
abdication.

52. Pub. L. No. 13, 42 Stat. 20 (codified as amended in scattered sections of 31 U.S.C.).

53. 31 U.S.C.? 501 (1988).

54. Id. ? 702.
55. Id. ?? 711-720.
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APPENDIX

The purpose of this appendixis to describe a model of the consequences
of delegation. In it, we providea formaldefinitionof every aspect of our model
and derive the results upon which the conclusionsdrawnin the text are based.
The appendixis organizedas follows: in part A, we describeall of the premises
upon which the model is based; in part B, we draw conclusions from these
premises about both the conditionsunderwhich a legislativeprincipalcan learn
about the consequences of accepting or rejecting a particular bureaucratic
proposal and the nature of the learning process; in part C, we use the basic
premises and the conclusions about learning to describe the consequences of
delegation;in part D, we describe a simplifyingassumption;and in part E, we
provide a numericalexample.
A. Basic Premises
Two players, called the principal and the fire alarm, play a single-shot
game. Unless otherwisestated, all aspectsof this game are commonknowledge.
The purposeof the game is to choose one of two exogenouslydeterminedpoints,
o and sq, on the line segment [0, 1]. This choice determinesa payoff in utils for
each player;each player's objective is to maximizehis or her own utility. The
principal'sutility function is - Ix - P/ and the fire alarm'sutility function is - Ix F/, where P is the principal'sideal point, F is the fire alarm'sideal point, and
X E lo, sq}. For expositional simplicity,we discuss the case where P < sq. Our
results are without a loss of generalityto the case P > sq, which is equivalent,
and the case P=sq, which is trivial.
The single exception to the common knowledge assumption is that the
locations of o and F may be known only to the fire alarm. We assume that the
locations of o and F are the resultsof single drawsfrom the distributionsO and
r, respectively. O has density 0', F has density F' and each has support on
known, but undenoted,subsets of [0, 1]. In effect, we assumethat O and F are
common knowledge and that only the fire alarmobservesthe result of the draw
from each distribution. If either distributionhas mass at more than one point,
then the fire alarm has private information. For expositional simplicity,we
examine the case where O'(sq) = 0. It may also be known that o's proposer,an
agent who is assumed to have taken actions prior to the play of this game, had
the same-shapedutility function as the principaland fire alarmand paid ca > 0
for the privilege of proposingo.
The fire alarmmakes the game's first move when it decides to send one of
two messages, MF(F,sq, o, t, P, O, c, r, v, cJ e {B, W]. B (better than sq for the
principal) means that o E (sq - 2 x (sq - P), sq). W (worse than sq for the principal)
means that o E [0, sq - 2 x (sq - P)] u (sq,1]. The fire alarm is not restricted to the

transmissionof a truthfulmessage,but may have to pay an additionalpenaltyfor
lying, t, if it chooses to dissemble. Whethera dissemblingfire alarmhas to pay
the penalty for lying depends on the actionsof a thirdplayer called the verifier.
The verifieris a playerwhose actionsare determinedexogenouslyto the play of
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this game. After the fire alarmhas signaled,the verifierrevealsthe true location
of o to the principalwith probabilityv and reveals no new information(signals
the distributionO) with probability1 - v (Mv(v, o, sq) E {0, o}). If the fire
alarm has dissembled and the verifier reveals the true location of o, the fire
alarmpays the penaltyfor lying,otherwiseit does not. After receivingmessages
from the fire alarmand the verifier,the principalcan choose to pay Cmto learn
the location of o (MON(P, sq, (0, o), cm, c, M, t, v, M) E {Y, N}). The
principalthen makes the game's final move by choosing either o or sq (APP(P,
sq, (0, o, c, c, M t, v, MV) E [Y, N]).

This article'sequilibriumconcept is a variantof the sequentialequilibrium
concept of Kreps and Wilson.56A sequentialequilibriumconsists of strategies
that players believe to be the best responsesto the chosen strategiesof others,
prior beliefs that are consistent, and an updatingprocedure that is based on
Bayes's Rule.57Consistencyimpliesthat playerbeliefs assignpositive probability to the true state of the world.
The variation we introduce is that we assume the principal utilizes an
exogenously determined algorithmto decide whether or not to condition her
beliefs on her knowledgeof the fire alarm'sstrategy. We introducethis concept
to simplify the formal statement of the model and the exposition that follows.
The algorithmsuggeststhat a principalwith limited cognitiveresourceswill opt
to consider the fire alarm's statement if she expects, without explicitly
consideringall possible outcomes of the game, that doing so will increase the
probabilitythat she makes the same decision she would have made had she
known the location of o. An algorithmwith these characteristicsis proposedin
section D. The remainderof our analysis focuses on the case in which the
algorithmdirects the principalto use informationabout the fire alarm and the
fire alarm'sstrategyto update her prior beliefs about the location of o.58 The
validity of our results relies on the validity of this concept, since we do not
examine the consequencesof play that straysfrom the equilibriumpath. In the
descriptionof this model's equilibria,we also employ the followingtie-breaking
rules: (1) If the expected benefit of an action (that is, proposing,dissembling,
and monitoring)is not strictlypositive, then this action is not taken. (2) If sq
and o provide the principalwith the same expected utility,then the principal
chooses sq.
B. Interim Steps
We now describe the factors that enable the principalto learn about the
location of o. For each factor, we detail the minimuminference that can be

56. Kreps & Wilson, supra note 6.
57. See supra note 7.
58. Stated another way, we assume that the principaluses informationabout the fire alarm and the
fire alarm's strategy to update her prior beliefs about the location of o.
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drawn given that the algorithmdirects the principalto consider information
about the fire alarm.
1. Penaltyfor Lying and Verifiability.Let T be the smallest distance from the
point sq for which the fire alarmcould find the paymentof the expected penalty
for lying (t x v) to be worthwhile. Since sq, t, v and the shape of the fire alarm's
utility function are common knowledge,so is z.
Lemma 1: In the presence of a penalty for lying t and verifierv, truth telling is
a dominant partial strategy for the fire alarm when o E [sq - c,sq + z].
Proof: When o e (sq, sq + z], a fire alarmthat signalsB expects to pay penalty
A fire alarm that signals W when o e [sq - T, sq) has a similar
expectation. In each case, the definitionof T impliesthat the maximumpossible
(t x v).

benefit to the fire alarmof affectingthe outcome by dissemblingcannot possibly
be higher than the penalty for lying. Therefore,truth-tellingis an undominated
partial strategyin the cases described.
In effect, if the principalobservesB in the presence of expected penalty for
lying t x v, she learns that o cannot be located in the interval (sq, sq + t].
Similarly,if she observes W in the presence of expected penalty for lying t x v,
she learns that o o [sq - , sq). The following propositionsfollow straightforwardlyfrom Lemma 1, and are offered without proof.
Proposition 1: Learningfrom a penaltyfor lying. The density of O at o (or a
closed interval of small and positive length with endpointsthat are equidistant
from o) in the principal'sposteriorbeliefs minus the density of O at that point
(or interval) in the principal'sprior beliefs is nondecreasingin t.
Proposition2: Learningfrom the presenceof a verifier. The density of O at o
(or a closed interval of small and positive length with endpoints that are
equidistantfrom o) in the principal'sposteriorbeliefs minusthe density of O at
that point (or interval)in the principal'sprior beliefs is strictlyincreasingin v.
These propositions state that the presence of a penalty for lying and the
presenceof a verifierallow the principalto make more accurateinferencesabout
the spatial location of o. More accurate inferences are possible because the
presenceof positive t and v are sufficientto allow the principalto identifycertain
locations of o as impossible. Also, the statement of proposition2 is stronger
than the statementof proposition1 because,while both t and v lead to the same
size increase in the expected penalty for lying, only an increase in v directly
increases the probabilitythat the principalobserves o.
2. Costly Entry. We assume that, priorto the beginningof play in this game, a
bureaucraticagent proposedthe alternativeo. While the agent'sactions are not
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explicitly modeled in this article, we utilize findings from related models59
whose logic transfersstraightforwardly
to describewhat the principalcan learn
from her knowledge about the magnitudeof the agent's proposal costs. If the
approximateshape of the proposer'ssingle-peakedutilityfunction-the fact that
the proposerpaid ca for the privilegeof makinga proposaland the fact that all
of the returnsto making a proposal-accrue at the moment that the principal
either acceptsor rejectsthe proposalare commonknowledge,then the principal
can use informationabout the proposer'scosts to form more accuratebeliefs
about the spatial location of o. These relativelyaccuratebeliefs can be formed
because the principalcan identify a range on [0, 1] for which the maximum
benefitfrom makingan acceptedproposalin this rangecould not be greaterthan
the proposal cost. Let e be a nondecreasingfunction of c, that equals the
maximumdistancefor whichthe benefitof makinga proposalcould not possibly
be largerthan Ca.We have shown that the principalcan use informationabout
proposal costs to make the following inference.6
Proposition3: Learningfrom costlyentry. If the principalobservesthat an offer
was made in the presenceof proposalcost ca,then she can infer that o [sq - e,
sq + e].

3. PerceivedSimilarityof Preferencesand SimultaneousEffects. We now move
to the relationshipbetween the fire alarm'sincentivesfor truth-tellingand the
similarity of fire alarm and principal preferences. We begin by making a
preliminaryclaim whose proof is straightforwardand follows the same logic as
that found in Lemma6 of Crawfordand Sobel.61
Lemma 2: When it is common knowledge that - /o - Fl > - /sq - F/, - /o - P/

> - /sq - P/, then the fire alarmshould send B and the principalshould treat the
message as though it were true. Similarly,when it is common knowledgethat /o - F/ < - /sq - F/ and - /o - P/ < - /sq - P/, then the fire alarm should send

W and the principalshould treat the message as though it were true. When it

is common knowledge that (t x v) = 0 and either - lo - F/ < - /sq - F/ and - /o P/ > - /sq - P/ or - /o - F/ > - /sq - F/ and - /o - P/ < - /sq - P/, then the

principalshould disregardthe content of the fire alarm'smessage.
By applyingthe logic of Lemma1, Proposition3, and Lemma2, we can now
describethe simultaneousimpactof proposalcosts,penaltiesfor lyingfor the fire
alarm,the presence of a verifier,and the perceivedsimilarityof fire alarm and
principalpreferenceson the principal'sbeliefs about the location of o. Let s, be
59. Arthur Lupia, Busy Voters,Agenda Control and the Power of Information,86 AM. POL.SCI.
REV.390 (1992); Arthur Lupia & Mathew D. McCubbins,Learningfrom Oversight: Police Patrols and
Fire Alarms Reconstructed,10 J.L. & ECON.PROBS.96 (1994); Thomas Romer & Howard Rosenthal,
Political Resource Allocation, ControlledAgendas, and the Status Quo, 33 PUBLICCHOICE27 (1978);
Spence, supra note 19.
60. Lupia & McCubbins,supra note 59.
61. Crawford& Sobel, supra note 20.
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the probabilitythat o is better than sq for both the principaland the fire alarm
and let sw be the probabilitythat o is worse than sq for both the principaland
the fire alarm. Let SB be the probabilitythat o is better than sq for both the
principaland the fire alarmand let sw be the probabilitythat o is worse than sq
for both the principal and the fire alarm. If e > 2 x (sq - P), then SB = 0.
Otherwise,

SB

=

and o E(sq-(2x(sq-P)),sq-E].
[O(sq-e)-O(sq-(2x(sq-P))]x prob[o:-IF-ol>-IF-sq
If e < 2 x (sq - P), then sw =
[1-O(sq+e)+O(sq-(2x(sq-P))]x

and oe (sq-(2x(sq-P)),sq+e)].
prob[o:-IF-ol<-IF-sq
Otherwise, sw =
[1-O(sq+e)+O(sq-s)] x prob[o:-IF-ol<-IF-sqand o( (sq-e,sq F-)].

Notice that since P is commonknowledge,it must be the case that sB = 0 and/or

SW= 0 and that sB + sw < 1. Also notice when e > 2 x (sq - P), o cannot be

better for the principalthan is sq.
Let dBbe the commonpriorprobabilitythat the principaland the fire alarm
have different preferences over the set o, sq when o e [sq - , sq - e) and e < T.
Let dw have an equivalent definition for the case o E [sq + e, sq + t) and e < T.

and dw are the probabilitiesthat the penalty for lying is large enough to
persuadea fire alarm,who would otherwisefinddissemblingworthwhile,to send
a truthfulmessage. If T > e, then:
dB

dB E [0,1]=

dW

E [0,1]=

(O(sq-e)-O(sq-t))x
[prob(o:-IF-ol>-IF-sql,-Io-P<-Isq-PIif oe [sq-,sq-e))
if oe [sq-T,sq-e))]
+prob(o:-IF-ol<-IF-sql,-Io-PI>-Isq-PI
(O(sq+X)-O(sq+e))x

if oe [sq+e,sq+t))
[prob(o:-IF-ol>-IF-sql,-Io-PI<-Isq-PI
-o-PI>-lsq-PIif oe [sq+,sq+X))]
+prob(o:-IF-ol<-IF-sql,

If e > T, then d = dw = 0.
It follows that 1 - SB - sw - dB - dw is the common prior probability that the

fire alarm is a type that could find it profitableto lie. (For those familiarwith
it is worthwhileto point
the argument presented by Lupia and McCubbins,62
out that the value of the s and d terms used here are a function of e, while the
equivalent terms in our previouswork have no such affiliation.)
From Lemma 1, Proposition3, and Lemma 2, it follows that when e < T <
2 x (sq - P) (that is, lying can be profitable)and Mv = 0, the principal'sposterior
beliefs (0' (o/B, s, d, , e)) are related to her priorbeliefs (O') in the following
manner:
(The case where B could have been sent by a fire alarmwho either has the same
preferencesover outcomes or is attemptingto mislead.)
62. Lupia& McCubbins,
supranote 59.
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x

1-(sw+dw) o(sq-x)-o(sq-2xOsq-P))
1-s -d -s -d,x
f)
+( 1-Wdw)

-oB
1-(sw+dw)

(

O(oIB)=

dB+s
dB+sB

1-O(sq +r)+O(sq-r) OE[sq-2x(sq-P),q-x)

'O/

x

l-(w+dw) O(sq-E)-(1-O(sq-,))

)o [sq-,vsq-?)

(The case where B could have been sent by a fire alarmwho either has the same
preferencesover outcomes or faces a large penalty for lying.)
0

O'(oIB)=

oE(sq-esq+r]

(The case where if o were in this range,B would not be sent.)
/

1
O (o(B)=( -s-dB'-s-dW

O

1-(sw+dw)

)o [O,sq-2x(sq-P))U(sq+T,l]

1-O(sq +t) +O(sq-x)

(The case where B would be sent regardlessof the truth.)
0'(oIW)= (

S
1 -(SB+dB)

0

x

+(1-sB-dB-s

1-O(sq +) +O(sq-2x(sq-P))

dw x
1-O(sq +) +O(sq -T)

1-(SB+dB)

o [O,sq-2x(sq-P))U(sq+T,1]
(The case where W could have been sent by a fire alarmwho either has the same
preferencesover outcomes or is attemptingto mislead.)
O/(W)

0'
d/+s
x
) oE(sq+?,sq +X]
= (dw+sw
1 -(s +dB)
O(sq +X)-(1 -O(sq +e))

(The case where W could have been sent by a fire alarmwho either has the same
preferencesover outcomes or faces a large penalty for lying.)

O'(oIW)=

O

o [sq-^,sq+e)

(The case where either o could not be in this range or W would not be sent.)
(The case where W could be sent regardlessof o's true location.)
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) oE (sq -2x(sq -P),sq -2)

1-O(sq+'Q+O(sq-'r)

It is easy to verify that this updatingscheme rendersthe content of the fire
alarm'smessage uninformativewhen SB= sW = t = v = 0 and perfectlycredible
when either SB + s, = 1 or when (t x v) is sufficientlyhigh. It is also apparent
that the updatingscheme depends on the relative size of t, s and 2 x (sq - P).
From Proposition 1 it follows that if e ? 2 x (sq - P), then it is common
knowledge that o cannot be better for the principal than sq; therefore, the
principal will not accept o. Therefore, we can present the updating schemes for
the two remaining cases where the fire alarm's signal can affect the principal's
decision: t ? 2 x (sq - F) > E (if o is better, the fire alarm will not find it
profitable to dissemble):
01(oIB)=

0'

( SB+dB x

1 -(sW+dw) O(sq-e) -O(sq-2x(sq-P))
oE [sq -2x(sq -P),sq -e)
0

01(ojB)=

01(oB)= 1 -B -d B-s
U'(oIB)=
(18S~W
1

oE[sq-t,
-dw

-(sw+dw)

Q/(IUA?=
0/OW= (

0'/

xi1

sq-2x(sq-P)]U(sq-e,

sq+t]

-0(sq +t) -0(sq +2)
oE [0, sq-t)U(sq+t,l]

dwysw x
1-(SB +dB) 0(sq +t) -(1 -0(sq

O

0'
+s))+0(sq -2x(sq -P)) -0(sq

-2)

OE[sq -'r,sq-2x(sq -P)]U(sq +e,sq+t]

0

0'(o W)

oE [sq-2x(sq-P),sq+e)
0'(oIW)=

(BBdW
1 -(sB+dB)

'

1 -0(sq +t) +0(sq -t)

By contrast, if 2 x (sq-P)>e>t,

)oE [Osq-)U(sq,+1

then the penalty for lying is meaningless and

learning takes the following form:

01(olB)= (

SB

1-sw

+l-1-s,
1

0'(o IB)=
0'(oIB)=

x0

0(sq -e) -0(sq -2x(sq-P))

O

1 -0(sq +E)+O(sq -E,) oe [sq-2x(sq-P),sq-e)
-sw 1()x
0
OE[sq-s,sp+s]

(-s BWx
1-sw

0

1-0(sq +e)+O(sq -E)

) oE[0s,q-2x(sq-P))U(sq c,1]
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0'(olW)=

(

xw
-1 S 1 -O(sq +e)+O(sq-2x(sq-P))
o?

-+( 1-sB-Swx0

1 -sB

1 -O(sq +e)+O(sq-e)

'(ol W)
0'(olW)=

[Vol. 57: No. 1

0

(l-s-s

l-(sB+dB)

x
1-O(sq+e)+O(sq-e)

[OEsq-2x(sq-P))U(sq+e,1]

oe [sq-e,sq+e)

) oE(sq-2x(sq-P)sq-e)

C. Equilibrium
We now use a propositionto describebehaviorand outcomes in our model
of the consequences of delegation. To make this result accessible, we first
present this propositionin words;we then present it using formal mathematics.
Proposition4: In equilibrium,o is the outcomeif and only if one of thefollowing
statementsare true:(1) The verifierrevealsthat o is better for the principal. (2)
The verifierdoes not revealthe true locationof o and the principalbelieves that
one of the following,mutuallyexclusivecases is true:
(a)

o could be better for the principal than sq, the fire alarm could find it

profitableto dissemble(the width of the range of alternativesthat the principal
prefers to sq is greater than t which, itself is at least as great as e) and one of

statementsi-v, given below, is true.
(b) o could be better for the principalthan sq, the expected penalty for lying
is sufficientlyhigh that it is commonknowledgethat the fire alarmcould not find
it worthwhileto dissemblewhen o is better for the principalthansq (r is greater
than the width of the rangeof alternativesthat the principalprefersto sq which,
itself, is largerthan e) and one of statementsi-iv is true.
(c) o could be better for the principalthansq, and the expectedpenaltyfor lying
is sufficiently small that it is common knowledge that it will not restrict fire
alarmbehavior (the width of the range of alternativesthat the principalprefers
to sq is larger than e which, itself greater than t) and one of statementsi-iv is
true.
o is better than sq for both players,and the fire alarmis sufficiently
(i)
credible (that is, some elements of the set (sB,sw, d, dw, t, v) are large enough

to cause prior and posterior beliefs to diverge by such a degree that the
principal'sstrategydepends on the content of the fire alarm'smessage) that he
can persuadethe principalto either monitoror choose o withoutmonitoringand
if the principalmonitors,she will learn that o is better for her than sq.
o is worse than sq for the principaland is better than sq for the fire
(ii)
alarm, and the fire alarm is sufficiently credible that he can persuade the
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principalto choose o withoutmonitoringeven thougho is actuallyworse for her
(ex post) than is sq.
the fire alarm is not sufficiently credible to affect the principal's
(iii)
behavior and regardlessof the fire alarm's action, the principalwill accept o
without monitoring.
o is better than sq for the principal,the fire alarmis not sufficiently
(iv)
credible to affect the principal'sbehavior, and regardless of the fire alarm's
action, the principalwill monitor and learn that o is better.
o is better than sq for the principal,o is not necessarilybetter than
(v)
for
the
fire
alarm, the expected penalty for lying faced by the fire alarm is
sq
largerthan the maximumpossiblebenefitfromlying,the fire alarmis sufficiently
crediblethat he can persuadethe principalto eithermonitoror choose o without
monitoring,and if the principalmonitors,she will learn that o is better for her
than sq.
Formal Equivalent: In equilibrium,o is the outcome if one of the following
statements is true:
(1) Mv = o, o E (sq - 2 x (sq - P), sq).
(2)

2 x (sq - P) > x > e and one of the following:

(a)

o E (sq -2 x (sq - P), sq - T), min[- /o - P/ d O' (oB),
(sq- 2 x (sq - P),
-Jo (sq-2x(sq - P), sq+) /sq - P/dO' (o/B) - o
sq - e) /o- P/dO' (o/B)- cm]>- /sq - P/and -o - F/ > -/sq -

Fl.
(b)

[0, sq - 2 x (sq - P)] u (sq +, 1], - /lo - P/ d O' (oB) > -

o

(

JoE (sq

-

EP)

P),

PI dO' (o/B) - c,

- -lo

2 x (sq -

sq

lo -

' (o/B) > - /sq - P/ and - /o -

Pd

F/ >- /sq - F/.

(c)

V [B, WI E MF: - I o - PI d O' (oMF) >
max[-

o

(sq 2x (sq ),sq+q)

/lo- P/dO'

(d)

/sq

(o/MF)- cm,

-

PI dO'

(/MF)

-

o

(sq-2x(sq

- P),sq

/sq - P/].

If o E (sq - 2 x (sq - P), sq -t), then V B, W E MF:
-

I o

(

2(sq

- P), sq +r)

/sq - P/

dO' (o/MF) - I0

(sq-2x

lo- P/ dO (o/MF) - c

> max[-l /o - P d O' (o/MF), - /sq - P/].
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o E [sq - , sq) and min[- I lo - PI d O' (o/B), - o (sq x (sq-P),sq
.
+ ) /sq - P dO' (o/B) - o r (sq-2x(sq-P),sq.
) /o
PI dO' (o/B) cj > - /sq - P/.

(3)

x > 2 x (sq - P) > e and one of the following:
o (sq - 2 x (sq - P), sq - e), min[- I o - P/d O' (o/B), - J
(a)
-2x(sq-

(b)

/sq

P),sq+)

- P/dO'

(o/B)

-

Joe

I/

(sq-2x(sq-P),sq.e)

- P

dO' (o/B) - cJ > - /sq - P/ and -/o - F/ > -/sq - Fl.
o E [O, sq - r) u (sq + , 1], - I /o - P/ d O' (o/B) >2- J o
(sq- P), sq+)

(o/B) -

C,

(sq

(sq-2x

P/dO' (olB) - J o (s-2x(sq-P),sq
/o - P/dO'
-)
-f /o - P/ d O' (o/B) > - /sq - P/ and - /o - F/> -

Isq -

/sq - F/.
(c)

V B, W E M J: - I/lo- Pd
[max[- o

(sq -2x(sq-P),sq+)

lo - P/dO' (o/MF) ,
If o e (sq - 2 x (sq - P), sq - e), then V B, W
P), sq+

-

o

(sq 2x(sq -P),sq

- /sq- P/.

)

(d)

O' (o/MF) >
/sq - P/ dO' (o/MF)

)

/sq - P/ dO' (o MF) -

oe

(sq- 2

(sq-P), sq -)

MP - o (sq-2x(sq
/o

P/

dO'

(o MF)- Cm

> max[-

/o - P/ d O' (o/MF), - /sq - P/].
(4) 2 x (sq - P) > E > t and one of the following:
o E (sq - 2 x (sq - P), sq - e), min[- J /o - P/ d O' (o/B), - /sq (a)
P/x

oE(sq-2x(sq-

dO' (olB) - c

(s- 2 x (sq- P), sq
do' (o /B)
> - /sq - P/ and -/o - F/ > -/sq - F/.
P), sq- )

-) /1

P/

(b) The remaining conditions are the same as conditions 2c-2e, with

T

replaced by e.

Proof: We first discussthe case where Mv = o. Statement1 of the proposition
is obvious as is the fact that o will not be chosen if o e (sq - 2 x (sq - P), sq). It

remains to discussthe case where My = 0.
From Proposition1 it follows that if e > 2 x (sq - P); therefore,it is common
knowledge that o cannot be better for the principal than sq; therefore the
principalshould not accepto. There remainthree cases where it is possible that
o could be chosen: Mv = 0 and 2 x (sq - P) > z > e, My = 0 and T> 2 x (sq -

P) > E and My = 0 and 2 x (sq - P) > e? T.
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Recall that we are examiningthe case wherethe algorithmdirectsthe principal
to use (as opposed to ignore) the content of the fire alarm's message, the
existenceand magnitudeof the penaltyfor lying,and the probabilitythat the fire
alarmand the principalhave the same preferenceorderingover o, sq. (The case
wherethe algorithmdirectsthe principalto ignorethis informationis equivalent
to the case where SB = sw = dB = dw = t = v = 0.)

For each of the three remainingcases,Bayes'sRule, the assumptionof consistent
beliefs, Lemma 1, Proposition3, and Lemma2 establishthe updatingprocedure
described.
Since the principalmoves last in this game,it is relativelyeasy to describeher
equilibriumbehavior. When the principalmonitors,her decision to accept or
reject o is straightforward.At the time that she can make her firstmove in the
game, the principalcan choose to take one of three actions: reject o without
monitoring,accept o without monitoring,or pay cmto monitor. The expected
utility from rejecting o without monitoring is -/sq - P/. If T > e, then the
expected utility from accepting o without monitoring is either - JO
o (sq,sq + / o - PI
>
or
If
then
the expected
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expected utility maximization and the validity of the updating procedure,
whether the principal chooses to accept without monitoring, reject without
monitoring,or monitordependson whichof the precedingvaluesis highestgiven
(o/W)

o

(sq-2

x (sq-P),

sq-')

the relative size of e, T and 2 x (sq - P).

Now we turn to the strategy of the fire alarm. From the validity of the
updating scheme it follows that if sB > 0 or sw > 0 then, all else constant, the
likelihood that the principalchooses to accept o if B is signaled cannot be less
than the likelihood that the principalchooses to accept o if W is signaled. Thus,
if the conditions stated in case 2a are true, then signalingB is a unique best
response for the fire alarm given his beliefs and "acceptif B is signaled"is a
unique best response for the principalgiven her beliefs. If case 2b is true, lying
is a dominatedstrategyfor the fire alarm,and thereforethe same best responses
as stated in case 1 apply here. If case 2c is true, the fire alarm finds it
worthwhileto persuadethe principalto choose her least preferredoutcome, and
given the principal'sbeliefs, she maximizesher interim utility by choosing the
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strategy "acceptif B is signaled."In this case, the principalis made worse off
than if she had not listened to the fire alarm;however, this could only have
occurred because the low probability realization (fire alarm dissembled)
occurred. If either case 2d or case 2e is true, the fire alarm cannot affect the
principal'schoice of strategy. Thus,the principalrespondsto her prior beliefs
by either choosingo (case 2d) or monitoring(case 2e). Cases 3 and 4 follow the
same logic as case 2. In short, if either player chooses any strategyother than
that stated in the situation identified,they play a strategythat provides lower
expected utility. The cases where o is rejectedfollow straightforwardly.QED.
We use similar logic to demonstratethat, in equilibrium,increases in the
perceived similarityof fire alarm and principalpreferences,the probabilityof
message verification,and the magnitudeof the expected penalty for lying each
lead to either an increase or no change in the likelihood that the principal's
choice from the set {o, sq} is the same that she would have made had she known
the location of o when makingher choice.
Corollary1: If priorbeliefs are consistent,then the likelihoodthat the principal
chooses the element of [o, sq} and that it would have chosen had it known the
location of o is nondecreasingin sB + sW, v, and (t x v).
Proof: It is sufficientto show that as either sB + sw, v or (t x v) increase,then
the likelihood that o is chosen if o E (sq - 2 x (sq - P), sq) is nondecreasing. If

beliefs are consistent,then the density of 0 at o (or a closed interval of small
and positive length with endpointsthat are equidistantfrom o) in the principal's
posterior beliefs minus the density of 0 at that point (or interval) in the
principal'sprior beliefs is nondecreasingin SB and sw. Propositions 1 and 2
provideda similarstatementfor the effect of a penaltyfor lying and the presence
of a verifier. If the true location of o is closer to P than is sq, then it follows
from Lemma1, Lemma2, andBayes'sRule that the probabilitythat the message
B is sent and the magnitudeof the probabilitymass placed on o (or a finite
interval that has o as its center and boundaries within (sq - 2 x (sq - P), sq)) are
nondecreasingin SB, sw, or t. As the probabilitymass on this intervalincreases,
so does the likelihood that - f /o.P/ dO'(o/MF) > - /sq - P/, and so does the

likelihood that o is chosen. QED.
D. An AlgorithmThat Determines the Principal'sWillingnessto Hear a Fire
Alarm
One of the problemsfaced in modelingsignalinggamesis that the probability
that the message receiver reacts to a message in a particularway is dependent
on the actions of the message sender, which themselves are dependent on the
probabilitythat the message receiver reacts to a message in a particularway.
This type of problem often requiresmodelers to make special assumptionsin
orderto obtainusefulresults. Examplesof these assumptionsare the consistency
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and in
requirementsimplicit in the definition of the Sequential Equilibrium63
several refinementsof the concept.64Our response to this problemis to invoke
an algorithmthat we believe is a good representationof how people deal with
this type of situation. The algorithm suggests that a principal with limited
cognitive resourceswill opt to considerthe fire alarm'sstatementif she expects,
without explicitly consideringall possible outcomes of the game, that doing so
will increase the probabilitythat she makes the same decision she would have
made had she known the location of o. This algorithm'sinvocationallows for
the relatively simple formal statementof the model.
The algorithm's first inputs are the principal's prior beliefs about the
similarityof her and the fire alarm'spreferences. For this purpose,we utilize sB,
the commonpriorprobabilitythat the principaland the fire alarmhave the same
preferences over the set lo, sqj when o < sq, and sw, which has an equivalent
definition for the case o > sq.

The algorithm'snext input is the principal'spriorbeliefs about the extent to
which the fire alarm could benefit from making an untruthfulstatement. Let
qlie(sq, o, F, t, v) = 1 if /(/sq - F/ - /o - F/)/ > t x v and 0 otherwise. Qlie tells

whether a fire alarmwith ideal pointf who observeso could find it profitableto
make an untruthfulstatement. All else constant,the likelihood that qlie = 1 is
increasing in /(/sq - Fl - /o - F/)/, which is the maximum potential benefit

from lying, and is decreasingin the magnitudeof the expected penalty for lying.
If the principalknew F and o she would know the value of qlie. However,
her informationabout F and o are limitedto her knowledgeof the distributions
r and 0. Let Qlie(sq, 0, F, t, v) E [0, 1] be the principal'spriorbelief about the
probability that the fire alarm could find it profitableto make an untruthful
statement, where
Qlie(sq, 0, F, t, v) = f qlie (sq, o, F, t, v) dO' dF'.
Let h(sD SR, Qlie) be an exogenously determined correspondence that is

everywhere nondecreasingin SB and sw and everywherenonincreasingin Qlie.
h denotes the principal's(commonknowledge)expectationaboutthe relationship
between the content of the statementand the actuallocation of o. Let h be an
exogenously determinedconstant. We say that a principalof type p chooses to
condition her inferences on the fire alarm'sactions if and only if
h(sL, SR,Qlie) > h.

We have chosen to examine the case where this threshold is surpassed.
Alternatively,the rule of thumbmight dictate that the principaleither discount
or ignore information about the fire alarm. Fortunately,the case where the
principalchooses to ignore this informationis equivalentto the case where the
fire alarm'sentry costs are prohibitivelyhigh. In effect, we examine that case as
well. The case where the principaldiscountsinformationin a systematicmanner
can be equivalent to an analysis of the present model exchangingcurrentfire

63.
64.

Kreps & Wilson, supra note 6.
For a review, see JEFFREYS. BANKS, SIGNALINGGAMES IN POLITICALSCIENCE(1991).
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alarmpriorbeliefs about the fire alarm'sideal point with relativelydiffusepriors
or by decreasingthe value of t. Since the rule of thumbis solely a function of
the common knowledge,we assume that the principal'sinference technique is
also common knowledge.
E. An Example
To provide additionalintuitionabout the dynamicsthat are at work in the
relationship between the legislative principal and a bureaucraticagent, we
provide an example based on the model just presented,that shows the effect of
certaintypes of institutionaldesign,and is computationallysimple. We add one
simple variationto the game to demonstrateits utility: we assumethat a player
called the agent makes the game'sfirstmove when he decides whetheror not to
pay ca> 0 to propose o E 0, 1. If the agent does not participate,the game ends
with sq as the point that determinesplayerpayoffs. If the agent participates,the
game describedin the appendixis played. We assumethat the agent has utility
function - /A - X/, where A = 0.1 is the principal's ideal point and X E {o, sq]

is the outcome of the game. We also assume that it is common knowledge that
the agent's ideal point was drawnfrom a distributionthat makes O uniformly
distributedover [0, 1].
Let P = 0.5, sq = 0.2, so unlike the case discussedin sections A-C, P > sq.
First, we introduce a variation of the model with a minimal institutional
structure. For this first analysis, we assume that c, = v = 0 and that there is no

fire alarm. In equilibrium,the agent locates o at his ideal point, 0.1. The agent
chooses his ideal point because it gives him higher utility than any other point
on [0, 1] and because he knows that the principalwill not be able to learn
enough to reward her agent for choosing o closer to 0.5, the principal'sideal
point. The principal'suniformprior beliefs about the location of o lead her to
accept o as it provides greater expected utility than does sq (-.25 > -.3).
Ironically,the utility that the principalactuallyreceives from choosing o (- 0.4)
is less than the utility she would have received had she chosen sq. While
maximizingher expected utility,she did not make the same choice she would
have made had she known the location of o. In this example,the principalpaid
the price for her uncertaintyas her control over policy has effectively been
abdicatedto the agent.
We now add one change to the institutional structure under which the
principal-agentrelationshiptakes place: we increase ca from 0 to 0.05. Any
changein playerbeliefs and outcomescan be directlyattributedto the increased
cost of entry. In equilibrium,the agent again chooses his ideal point as the
location of o. Though the agent's action is identical to the previous case, the
principal'sbeliefs about this action differ in an importantway. The agent's
positive cost of entry can providethe principalwith knowledgethat she did not
otherwisepossess,since the principalcan infer positive costs will not be paid for
sufficientlysmall returns. From Proposition3, we know that the principalcan
infer that o e [0.15, 0.25]. (Alternatively,if we had set ca = 0.1 the principal
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could make the same inferencesabout the interval[0.1, 0.3].) Thus,at the time
she chooses her strategy,the principalnow believes that the expected value of
o is - .238, which is still higher than the - 0.3 offered by sq. Therefore, the

principalchooses o. So, while the agent's cost of entry allows the principalto
reduce her uncertainty,in this particularexample the new informationis not
sufficient, given her prior beliefs, to lead her to choose the alternativethat is
actuallycloser to her ideal point. In contrast,if we had raisedca to 0.1 or higher,
there would be no point in [0, 1] that, if it were to become the outcome, could
provide the agent with enough utility to make challenging sq worthwhile.
Therefore,when c_ > 0.1, the agent will not propose an alternativeand sq, the
principal'spreferencerelative to agent's ideal point, will be the outcome.
We add one furtherchange to show the effect of fire alarm oversight: we
add a fire alarmwhose ideal point is 0.1. The fire alarm'sideal point is private
informationto him. We assume that the principalbelieves that the fire alarm's
ideal point was drawnfrom a distributionthat placed the fire alarm'sideal point
at 0.1 20 percent of the time and at 0.5 80 percent of the time. For now, we
assume that t x v = 0.

In the absence of a penalty for lying on the fire alarm,the extent to which
the principalis willingto conditionher beliefs and behavioron the content of the
fire alarm'ssignal depends on the similarityof their preferences. The principal
prefers o to sq if and only if o is between 0.2 and 0.8. The principalknows that
this preferenceis sharedby a fire alarmwhose ideal point is located at 0.5. By
contrast,when the fire alarm'sideal point is 0.1, the principalbelieves that he
will prefer o to sq if and only if o is between 0 and 0.2.
Whetherthe principalcan learnfromthe fire alarm'smessagedepends,in the
absence of a penalty for lying, on her beliefs about the truthfulnessof the fire
alarm'smessage. In the example,the principalbelieves that a fire alarmat 0.1,
in sending a message, is likely to have an incentive to dissemble. That is, when
o is between 0 and 0.2, the fire alarm wants the principalto believe "better"
when in fact "worse"is true. Similarly,when o is between 0.2 and 0.8 the fire
alarmwants the principalto believe "worse,"when, in fact, "better"is true. In
contrast,when o e [0.8, 1], both the fire alarmand the principalprefersq. Thus,
the principalcan infer that a fire alarmwhose ideal point is located at 0.5 will
always have an incentive to send a truthfulmessage while a fire alarm whose
ideal point is located at 0.1 will have an incentiveto send a truthfulmessagewith
only a probabilityof 20 percent (when o E [0.8, 1]). Given the principal'sprior
beliefs about the location of F (T(O.1)= 0.2, T(0.5) = 0.8), the principalcan infer
that there is an 84.4 percent chance (sB = .489, sw = .355) that the fire alarm
shares her preferencesover outcomes.
When the principalknows that Ca= 0.5 and observesB, she infers that there
is an approximately75.8 percent chance (S1Bthat o e (.25, .8) and an approximately 24.2 percentchancethat o e [0, 0.15] u [0.25, 1]. Similarly,upon observing
W, she concludes that there is an approximately69.5 percent chance that o E
[0.15] u [.8, 1] and an approximately30.5 percent chance that o e [0, 0.15] u
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[0.25, 1]. In equilibrium,the agent proposeshis ideal point, the fire alarmsends
the untruthfulmessage B and the principalchooses o because the utility she
expects to receive from o (- .167) is greaterthan the utilityshe will receive from
choosingsq. In this case, addinga fire alarmwho the principalbelieved (but did
not know for certain) had preferencessimilarto her own was not sufficientto
help the principalchoose the alternativethat will make her better off.
Fortunately,fire-alarmoversight systems can be designed to increase the
likelihood that legislatorscan learn about bureaucraticactions. We show this by
makingone change to the previousexample: we increaset x v from 0 to 0.1. In
this case, it is no longer worthwhilefor the fire alarmto dissemblewhen o = 0.1
and sq = 0.2. In equilibrium,there is no point that the agent could propose that
would provide the fire alarm with an incentive to dissemble. As a result, the
agent knows that the message W would be sent and that the relatively high
values to t, v,

SB

and sw would lead the principal to reject the offer after

observingW. Therefore,sq is the outcome and the principalis made better off
than in the previous examples.
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