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1. Introduction

Decision-making by committees is the subject of much ridicule. Committees are said to be
incompetent (Committee is a group of men who individually can do nothing but as a group
decides that nothing can be done), to produce monstrous decisions (A camel is a horse
designed by committee), and to be painfully slow (A committee keeps minutes and wastes
hours). Yet they are also a ubiquitous fixture of modern society, because the greatest
strength of making decision by committees lies in the ability to draw diverse viewpoints
from constituent members. This was first articulated more than two centuries ago by
Condorcet (1875) in what became known as the Condorcet jury theorem, which shows
that voting groups with diverse information make better decisions the larger the group
size. The Condorcet jury theorem is a statistical proposition based on an early application
of the law of large numbers. Economists have increasingly become interested in this topic,
and the economics literature develops by placing incentives at the center.

In our view, an economic model of committee decision-making must capture the fol-
lowing three features. First, the decision to be made by the committee is public in the sense
that no constituent member can escape from the consequence of the decision. The public
nature of the committee decision distinguishes the committee decision-making framework
from models of allocating private consumption goods, such as auctions. Second, the com-
mittee makes the decision by aggregating the relevant information dispersed among its
members through a pre-committed rule. Analysis of committee decision-making involves
different insights from both models of axiomatic social choice theory, and models of strate-
gic information transmission such as signaling and cheap talk. Lastly, committees members
are self-interested economic agents that have different preferences over the decision given
any information. Understanding how decisions are made in a committee requires us to
analyze information aggregation by treating each information source as a strategic agent
rather than a statistical unit.

The theoretical foundation of analyzing committee decision-making is the literature
on mechanism design with multiple agents. Unfortunately, a large part of this theoreti-

cal literature employs monetary transfers to resolve incentive problems when agents have
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asymmetric information and heterogeneous preferences. Such solutions are rarely relevant
in observed practices of committees. It is thus unsurprising that the literature on com-
mittee decision-making emerged from different strands of the political science literature,
where monetary transfers are ruled out as infeasible. In the literature on agenda-setting,
Gilligan and Krehbiel (1989) first introduce asymmetric information and heterogeneous
preferences to study the effects of open versus closed amendment rules in legislatures.
Austen-Smith (1990) uses a similar framework to address the issue of whether pre-voting
debates, modeled as cheap talk communication, can affect legislative decisions. In the lit-
erature on elections, Austen-Smith and Banks (1996) first point out that sincere voting as
presumed in Condorcet (1875), that is, voting according to one’s own private signal only, is
neither welfare-maximizing nor consistent with rationality even when committee members
have identical preferences. Strategic information aggregation requires instead conditioning
one’s vote on the information inferred from the vote being pivotal as well as on one’s own
private information. Implications of this “pivotal voting” argument are explored in a series
of influential papers on elections by Feddersen and Pesendorfer (1996; 1997; 1998).

In this article we review some of the recent developments in the literature on com-
mittee decision-making, using themes from our own published works and some ongoing
research with Ettore Damiano to organize the exposition (Li, 2001; Li, Rosen and Suen,
2001; Li and Suen, 2004; Damiano, Li and Suen, 2008b). We focus on three sets of interre-
lated incentive issues involved in decision-making in committees. First, even if committees
are efficient aggregators of diverse information, what are the incentives for individual com-
mittee members to acquire information in the first place? Second, given that members
of a committee have different goals and preferences, what are the incentives for them to
reveal their private information in the decision making process? Third, when committee
members behave strategically, what voting rule and committee composition will best en-
hance the quality of decisions? A main message we would like to convey is that when
these incentive problems are taken into account, some of the seeming inefficiencies of the

committee decision-making process can be cast in a more positive light.

In section 2 we introduce a prototype model of a committee which has to make a
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decision between a status quo and an alternative.! The committee has limited information,
dispersed among its members, to base its decision on. This means that two kinds of
mistakes are possible: adopting the alternative when it is in fact inferior to the status quo
(type I error) and rejecting the alternative when it is superior (type II error). Committee
members may have conflicting interests either because they have different assessments
about how the two choices compare or because they weigh type I error and type II error
differently. The model captures some key features common to real-life situations of making
decisions in committees. For example, in a corporation boardroom meeting to decide
whether or not to approve a merger, there may be sufficient uncertainty about the merits
of the merger that the board has to worry about both the possibility of rushing to an
unprofitable deal and the possibility of missing a grand opportunity. Board members
typically have different interests in a merger: managers may be fearful of losing out to
the new management team, while investors are more interested in expanding the business
empire. Nevertheless such divergence of interest is not absolute. If the evidence in favor of
one of the decisions is sufficiently strong, all members would agree to taking that decisions.
Hence the pooling of information is an essential part of the decision making process.

Our model in section 2 assumes that the private information of each member is a
continuously distributed signal.? The assumption of continuous signals distinguishes the
present model from some earlier models of group decision-making (e.g., Austen-Smith and
Banks, 1996; and Feddersen and Pesendorfer, 1996, 1997, 1998; Chwe, 1999). It is adopted
for two reasons. First, the assumption allows for a richer analysis of strategic manipula-
tion of private information in committees. Second, and more importantly, since any voting
procedure cannot completely reflect the strength of evidence contained in continuous sig-
nals, making decisions by voting cannot be the first-best way of aggregating information.

This raises the important issue of why voting is such a ubiquitous feature of committee

1 The framework is borrowed from optimal statistical decisions (DeGroot, 1970). The problem of choos-
ing between the status quo and the alternative for given evidence is a standard hypothesis testing problem.
Of course, incentive issues in gathering evidence, manipulating information or delegating decisions are not
part of the statistics literature.

2 The model presented here also assumes that the signal is one-dimensional, but this is not an essential
feature of our model. Generalization to the multi-dimensional case is straightforward.

-3 -



decision-making.3

Section 3 builds on the prototype model by introducing an information acquisition
decision. We begin by noting that a free-rider problem arises when the committee decision
has to be made based on privately collected evidence, leading to insufficient effort in
gathering evidence. To alleviate the free-rider problem, the committee can commit to a
“conservative” rule, whereby the decision is made against the alternative favored by the
committee’s dominant preference when the evidence supports it but is not preponderant. In
the example where all committee members have the same ex ante preference that is biased
in favor of the alternative, a conservative rule corresponds to a higher standard of evidence
needed to adopt the alternative than what is ex post optimal. Optimal conservatism
increases private incentives to gather evidence and improves the quality of the committee
decision. This result explains why sometimes committees appear overly cautious toward
favored alternatives.

Gersbach (1995) is among the first to recognize the free-rider problem in voting in
committees. The contribution here lies in identifying an ex post inefficient rule as a rem-
edy to this problem. It is well-known in the mechanism design literature that committing
to ex post suboptimal allocation rules may provide appropriate incentives for agents in
moral hazard and asymmetric information problems. More closely related, in the absence
of monetary transfers, a principal can provide greater incentives for an agent to gather
information through appropriate decision rules, such as restrictions on amendments as
in Gilligan and Krehbiel (1987) and delegation as in Aghion and Tirole (1997). As in
these papers, the main idea outlined in section 3 is not to achieve the first best through
some clever mechanisms without the help of monetary transfers, but to provide an intu-
itive explanation for the kind of inertia or conservatism often observed, and criticized, in
committee decision-making.

Section 4 sets aside the problem of information acquisition and focuses on the strate-
gic issues that arise when committee members have conflicting preferences on the optimal

decision given the available information. The degree of conflict between two members

3 Klevorick, Rothschild, and Winship (1984) demonstrate how the quality of verdict improves through
optimal information aggregation, as opposed to a simple majority vote among jurors.
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of a committee can be represented by the difference in their ex post optimal standards
of evidence. A key result is that voting procedures emerge endogenously in committee
decision-making: it coarsens the transmission of each member’s information, but controls
strategic manipulations and allows some degree of information sharing. This result may be
viewed a natural extension of Crawford and Sobel’s (1982) work on strategic information
transmission from an informed sender to an uninformed receiver. Like the sender in their
cheap talk model, in any incentive compatible outcome of transforming the signals of the
members to a decision, each member represents his information in discrete categories. In
our committee decision-making framework, these categories correspond to votes, and an
incentive compatible outcome corresponds to a general voting procedure that aggregates
members’ votes into a decision. Moreover, similar to Crawford and Sobel (1982), smaller
conflicts among members allow for finer partitions of their information, and thus greater
sophistication in an incentive compatible voting procedure. Unique to our model of strate-
gic information aggregation, however, are interactions in the way each member partitions
his information in categories. A committee member who is more biased toward the sta-
tus quo will set a lower threshold for voting for the status quo if the other committee
member becomes more biased in the opposite direction, but he will also cast the pivotal
vote less often if the other committee member becomes better informed. Although voting
outcomes cannot be ex post Pareto optimal, voting represents an incentive compatible way
of aggregating private information. Moreover the gains from information sharing exceeds
the costs from strategic manipulation in the sense that each committee member prefers
committee decision making to having one member dictate the outcome on the basis of his
own information.

Our model in section 4 is closely related to the literature on strategic voting with
discrete data (Austen-Smith and Banks, 1996; Feddersen and Pesendorfer, 1996; 1997;
1998), which identifies “pivotal voting” as the primary mode of strategic interactions among
voters. In these models, private signals are discrete, a feature that leads the authors
to presume voting procedures as the only means of information aggregation, and limits
their analysis of information manipulation to mixed strategies voting and uninformative

voting, i.e., voting for the ex ante bias regardless of the private information. By assuming
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continuous signals in our model, we derive voting as an incentive compatible outcome of
information manipulations. In our analysis of strategic voting, we also go beyond the logic
of pivotal voting to study a richer set of information manipulations in committee decision-
making.? In particular, we provide an analysis of two-category voting that emphasizes the
role of conflicting interests in committee decision-making, and address how conflicts in the
committee affect manipulation and sharing of information.

In section 5, we ask questions about delegation (why and when a decision-maker should
delegate the decision to a committee) and recruitment (how the decision-maker should
pick committee members). Unlike previous papers that stress the benefits of delegation
in terms of providing incentives for committee members to gather information (Gilligan
and Krehbiel, 1989; Dewatripont and Tirole, 1999), we focus on the use of delegation
mechanisms by principals to mitigate the agency problem of information manipulation.
We find that the decision-maker wants to appoint members to the committee who are
less partisan than himself, in order to facilitate the pooling of information and thereby
increase the quality of decisions by the committee. This result is related to the findings
of Letterie and Swank (1997) and Letterie, Swank and van Dalen (2000), who analyze
the choice of a single policy advisor by a principal in order to balance the need to gain
the advisor’s information and the need to make the advisor’s proposal credible to the
final decision-maker. We also find that a balanced committee with extreme and opposite
biases is acceptable to a wide range of preferences of the decision-maker, but the value
of expertise from such a committee is low. By controlling the decision-making process,
selective delegation provides an effective way for the decision-maker to safeguard his own
interests while making use of the committee’s information.

A prominent line of research on optimal delegation mechanisms in a principal-agent
framework, starting from Holmstrom (1983) and Melumad and Shibano (1991), has ad-
dressed the issue of how a principal should optimally restrict the freedom of choice in

delegating the decision to a single agent. By assuming that the committee’s decision is

4 Duggan and Martinelli (2001) also use a setup similar to the one presented here, with binary decisions,
continuous signals and common interests among committee members. They assume voting as the decision
procedure, and characterize the two-category equilibrium outcomes.
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binary, we avoid this difficult issue and focus instead on how other aspects of delegation
to a committee, including recruitment of committee members and control of the decision-
making process in the committee, contribute to balancing the need to minimize loss of
control and the need to make use of the committee expertise. Our result that a balanced
committee helps strategic information aggregation and thus enhances the value of dele-
gating to the committee, is related to the theory of advocacy by Dewatripont and Tirole
(1999). They argue that it is cheaper to provide incentives for two competing advocates
to gather information than for a single agent who is responsible for collecting evidence for
both sides of the debate. Their argument does not hinge on eliciting private information
from agents; indeed, the advantage of an adversarial system may be reduced if the col-
lected evidence is private. More closely related is Krishna and Morgan (2001), who also
deal with the issue of balance in a committee. Their model deals with two members in a
committee having different preferences regarding the decision; but unlike our model, these
committee members have the same data. They show that it is beneficial for a principal to
consult both members (instead of consulting the one whose preference is closer to the prin-
cipal) only when they are biased in opposite directions relative to the principal, because
then eliciting private information is easier for the principal. In our model, balancing the
committee makes the delegation more likely for a wider range of biases of the principal,
because the principal can always adopt the appropriate delegation mechanism to rely on
the more “loyal” member.?

Section 6 reports some on-going research work by Ettore Damiano and us on the role
of often-observed delay in the committee decision-making process (Damiano, Li and Suen,
2008b). Using a model of repeated voting, we argue that the prospect of costly delay
can bring otherwise irreconcilable committee members closer to revealing their private
information in each step. The votes in each round provide endogenous information that
helps committee members identify the correct decision. Even though delay does occur on
the equilibrium path, ex ante welfare for each agent can be higher than what could have

been achieved under a single round of voting with no delay.

5 See also Gilligan and Krehbiel (1989) for an analysis of the open rule, modified rule, and the closed
rule in legislative committees, and Chan and Suen (2007) for an application to the context of electoral
competition.



Much of the existing literature on deliberations in committees assumes that such
deliberations are cheap talk. Coughlan (2000) models deliberations as a non-binding straw
poll prior to voting. He shows that if committee members have identical preferences,
then there is full information revelation for all voting rules; and if they have preferences
which are known to be different, then there cannot be full information revelation for any
voting rule. Austen-Smith and Feddersen (2006) introduce preference uncertainty and
constructed examples which show that cheap talk can allow full information revelation
under majority voting rule but not under unanimity rule (see also Doraszelski, Gerardi
and Squintani, 2003; and Meirowitz, 2007). These papers typically focus on the possibility
of full-information revelation, while our work focuses on using ex post inefficient rules
to help arrive at better decisions. Moreover, our model does not admit any information
revelation (for sufficiently high level of conflict) in any cheap talk equilibrium, but can
support an equilibrium with efficient information sharing even as the per-round delay cost
goes to zero. In other words, there is a qualitative difference between modeling committee
deliberations as cheap talk and modeling such deliberations as costly signals.

This article is not meant to be a comprehensive survey of the economics literature
on committee decision-making, as we focus on what we believe to be the most important
incentive issues using ideas from our own work. In each of the following analytical sections,
sections 3 through 6, after presenting the main ideas we have a subsection that discusses
some open questions and reviews the most relevant papers. We encourage readers familiar
with the ideas presented in the section and more interested in the most recent developments
to go directly to the corresponding subsection. The last section of the article, section 7,
contains further references to recent developments in addressing other important incen-
tive issues in committee decision-making outside our focus here, including reputation and

endogenous committee formation.

2. A Model of Committee-Decision Making

Consider a committee of n members, n > 2. The committee must make a choice between a

status quo and an alternative without complete knowledge about the underlying state. For
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convenience of presentation, we refer to the state S as being either GG, which means that
the alternative is “better” than the status quo, or B, which means that the alternative
is “worse” than the status quo. We implicitly assume that committee members agree on
the meaning of G and B. However, with information about the state dispersed in the
committee, committee members may differ in their assessment of what the state is. This

is discussed in full detail below.

2.1. Biases and preferences of committee members

For each i = 1,...,n, let 4* be the prior of member i that the state is G. Let \{ be the
personal cost of type I error of accepting the alternative when the underlying state is B,
and A5 the personal cost of type II error of rejecting the alternative when the state is G.
The cost is 0 when the “right” choice is made.® For any belief about the state, represented
by Pr[G|I'], the probability of the state being G conditional on i’s information I?, the
personal cost to i from choosing the alternative is (1 — Pr[G|I'])\}, while the cost from
choosing the status quo is Pr[G|I]\,. We refer to these payoffs as i’s ex post payoffs, both
because they are conditional on the updated belief that arises from new information that
transpires in the committee, and because they do not include any personal cost to ¢ that
arises from investment in information gathering. Clearly, member i’s personal optimal ex

post decision rule is to choose the alternative if and only if
(1 — Pr[GI')Ae < Pr[G|I]\S. (1)

We call the above i’s personal optimal rule to emphasize that the decision belongs to
the whole committee, and that different members will in general have different personal
optimal rules.

If member i has no new information, then Pr[G|I’] = 4. In that case, member i

would like to choose the alternative if and only if

(1= <A (2)

6 The modeling advantage of this assumption is that we can reduce preference differences to a single
dimension. All that matters to the analysis is the ratio of A} /A%.
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Let k' = (1 — ")\ /4*\y. Then member i’s optimal uninformed choice is the alternative
if and only if k* < 1. The parameter k’ represents the cost of false acceptance relative
to false rejection to an uninformed member i. A greater k' means that member 7 is more
prone to rejecting the alternative. When k* < 1, we say that member i is “biased toward
the alternative.” When k% > 1, member i’s optimal uninformed choice is the status quo,
in which case we say that i is “biased toward the status quo.” If k% # k7 for two members
of the committee 7 and j, we say that the two have “conflicting interests.” Conflicts
between two members of the committee may arise either because they have different priors
or because they have different personal costs of type I and type II errors. It turns out that
in the kind of models constructed here, the source of conflicts does not matter. We assume

that k% is common knowledge in the committee.

2.2. Dispersed information in the committee

Of course, the hallmark of committee decision-making is that new information from com-
mittee members is aggregated before the joint decision is made. New information is typ-
ically dispersed in the committee. To model this, imagine that each committee member
gets a signal about the state. Formally, for each state S = G, B, we assume that the ran-
dom variable Y representing member i’s signal is distributed on an interval [gi,gi], with
continuous density function ffq() and corresponding distribution function F g() When
new information in the committee is dispersed, different members have pieces of new in-
formation relevant to the decision. To capture this idea, assume that signals of different
members of the committee are independent conditional on the state.” This is a particu-
lar way of modeling the notion that committee members have different evidence due to
differences in perspectives and capabilities in evaluating the information.

We assume that the signal distributions satisfy the standard monotone likelihood ratio
property (MLRP) (see, e.g., Milgrom, 1981). Let [*(-) be the likelihood ratio function of
Y, given by f&(-)/f5(-). MLRP means that [%(-) is strictly increasing. Intuitively, a

7 This does not imply that the signals Y? and Y7 for members i and j are independent because the
state is unknown. In fact, conditional independence is a special case of affiliation commonly used in the
auction literature. Results in the present article can be extended in a straightforward fashion to the case
where signals are conditionally correlated across committee members.
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higher realization of the signal Y is associated with a greater likelihood that the state is
G instead of B.

Under MLRP, the ex post optimal decision rule is deterministic and strictly monotone
for single decision-makers. For illustration, imagine that member i has access to all signal
realizations (3%, ..., y™) and chooses between the status quo and the alternative to minimize
his expected personal cost. A “decision rule” in this context can be thought of a function
p that maps any signal vector (y!,...,y™) to a probability p(y!,...,y™) of choosing the
alternative. The optimal decision rule for member i minimizes the expected cost (before

signals are realized)
(1—7%1/p(yl,---,y")ﬂ?zlfé(yj) dyj+7iké/(1—p(y1,---,y"))H?ﬂfé(yj)dyj- (3)

The solution can be obtained by point-wise minimization at each signal realization, with

the optimal rule given by p(y!,...,y") =1 if
P (y7) > &', (4)

and p(y!,...,y") = 0 otherwise.® Under MLRP, each I7 is a strictly increasing function.
As a result, the optimal decision rule is both deterministic, in that the probability of
choosing the alternative is either 0 or 1, and strictly monotone, in that the boundary
between the p = 1 region and the p = 0 region in the signal space is strictly monotone.
In general, a deterministic and strictly monotone decision rule can be represented by a
strictly decreasing function M®(y',...,y™) such that the alternative is chosen given the
signal vector (y!,...,y") if and only if M%(y!,...,y™) > 0. We refer to the function M®
as member’s ¢’s personal ex post optimal “decision function.”

Strict monotonicity of the ex post optimal decision rule means that small changes in
any member’s signal realization can potentially matter to the optimal decision. Further,
optimal decision functions for two members i and j with k* # k7 do not intersect. Indeed,
if K > k7, then M*(y',...,y™) > 0 implies that M7(y',...,y™) > 0, and conversely,
M7 (yt, ... y™) < 0 implies that M¢(y!,...,y™) < 0. Thus, the ex post optimal choices

8 The optimal decision rule derived here is a special case of the Neyman-Pearson lemma.
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for i and j are identical for any signal (y',...,%") such that either M%(y',...,y™) >0 or
M7 (yt, ... y™) < 0, and are different for any signal (y*,...,4") such that M*(y!, ..., y") <
0< Myt ..., y").

2.3. A normal distribution example

As an example of signal structures that satisfy conditional independence and MLRP, sup-
pose f& and fg (i =1,...,n) differ only by a location parameter. That is, f&(y*) = ¢*(y")
and f4(y) = g*(y* — q) where ¢ > 0. Then [’ is increasing if ¢* is log-concave. Many den-
sity functions commonly used in the economics literature are log-concave. A particularly
convenient example is the following.

Imagine that the underlying state is represented by a binary variable s whose value is
either ¢ > 0 when the state is G, or 0 when the state is B. Each member i’s signal ¢’ is a

noisy observation of the state, with
y=ste, (5)

where €’ is normally distributed with zero mean and precision h*. Then the two conditional
distributions, f&(y’) and f5(y"), are normally distributed with common precision h’, and
means ¢ and 0 respectively. It is straightforward to verify that the likelihood ratio I°
satisfies MLRP.

When all members of the committee have the same preferences with the ratio k = (1—
Y)A1/(7A2), the ex post optimal decision rule (4) for the committee can be represented by
the following threshold rule. Given observations y!,...,y", with corresponding precisions

h', ... A", let y denote the weighted average
y=>_ hy'/h, (6)
i=1

where h = Z?:l h*. This is a sufficient statistic for the ex post decision problem. The
conditional distributions of y are both normally distributed with precision A, and with
mean ¢ and 0 under states G and B respectively. Let [(y) be the likelihood function

associated with the conditional distributions of y. Then, condition (4) becomes simply

(y) = k. (7)
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The above can be explicitly rewritten

y > t., (8)

where
1 Ink
ty, = — e
54+ m 9)

The ex post optimal decision rule for the committee is to accept the alternative if and only
if the precision-weighted average y of the signals (y!,...,y™) exceeds the ex post optimal
threshold t,. Note that the optimal rule is both deterministic and strictly monotone; the
decision function M that represents the boundary (in the signal space) between p = 0 and
p =1 is linear.

The ex post optimal threshold ¢, includes a bias term In k/(gh). Given the committee’s
common prior and preference, a greater precision h of the evidence reduces this bias term
and makes the ex post optimal threshold closer to %q. Thus, more precise evidence allows
the committee to put less weight on the bias due to prior beliefs or preferences.

Under the ex post optimal rule, the ex ante cost of type I and type II errors for the

committee is

(1— )\ (1 _® (\/%t*)) F DD (x/ﬁ(t* - q)> , (10)

where ® denotes the standard normal distribution function. The derivative of ex ante cost

with respect to the aggregate precision h has the same sign as
—kt. +1(te)(tx — q). (11)

Since the optimal threshold satisfies I(t,) = k, the derivative is always negative.? One
implication of this result is that ex ante error cost for a committee is lower the larger is
the group size, provided that the optimal decision rule can be implemented.

This simple model of optimal decision-making has some other unexpected implications
as well. The model shows that the optimal threshold ¢, that minimizes the expected cost

of the two types of errors is decreasing in k. In the context of criminal trials, efficiency

9 If the decision rule is not chosen optimally, then an increase in the precision of the signal does not
necessarily reduce ex ante error costs. See also Davis (1994).
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requires the threshold of evidence needed for conviction to be lower for defendants who
belong to groups with a higher prior probability of committing a crime (Farmer and Terrell,
2001). Such kind of unequal treatment before the law violates widely held notions of
justice. In another application, Suen (2004) assumes that the limits of communications
dictate that expert advice can only be conveyed in terms of binary recommendations, and
different experts adopt different thresholds of evidence in making their recommendations.
His model shows that a person who is more biased toward the status quo will optimally
choose an expert who recommends the status quo more often. Such behavior, however,

can lead to considerable slowdown of the learning process.

3. Conservatism in Committees

In most democratic countries, constitutional amendments must be approved by an over-
whelming majority of congregations of representatives. Jury decisions in criminal trials
require strong majority and even unanimity. Even if the prior of jury is biased for convic-
tion and the jury cares little about false acquittal, the extreme conservatism of unanimity

is difficult to justify. How does one explain conservatism in committees?

3.1. The free-rider problem

Committees make decision by aggregating diverse information of members. The committee
decision is public because it affects the welfare of all members, but the cost of gathering in-
formation is private to the members. Greater effort by the committee as a whole produces
more conclusive evidence and helps to reduce both types of error. However, a free-rider
problem arises because of the public good nature of evidence. Each member in the com-
mittee disregards the benefits of more conclusive evidence to other members, leading to
insufficient individual efforts in collecting information.

To apply the framework set up in the previous section, imagine a two-stage game in
which committee members first simultaneously choose how much information to collect,
and then the committee decision is made according to some pre-determined decision rule

given all the information available to the members. To model the quantity of information
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collected by members, consider the normal distribution example, where each member 4’s
signal ¢’ is normally distributed with precision h’. Suppose that h’ is chosen by member
i. The personal cost to member i is an increasing, convex function of h’. Member i’s total
utility is the sum of the expected loss from the committee decision (from type I and type
IT errors) and the cost of information collection.

Suppose for now that all committee members have the same preferences. In this
case, the first best outcome for the committee is unambiguously defined. It requires two
conditions. First, given the members’ decisions to collect information, represented by the

" and given any resulting signals y!,...,y", the choice between

precision levels h',... , h
the status quo and the alternative is ex post optimal. This means that the ex post optimal
decision rule represented by (8) is used. Second, the decisions to collect information are
ex ante optimal, given that ex post the optimal decision will be used later. It is in the ex
ante stage of information gathering where the free-rider problem arises, because of the gap
between the marginal value of information to the committee as a whole and the private
value of information to the member that collects the information. When member ¢ incurs
a greater cost to increase the precision h’ of his signal y°, the precision level h of the
weighted average y increases. As a result, both type I and type II errors are reduced. This
benefits everyone in the committee, including member ¢, generating the gap between the
social value of information and the private value.

In the absence of a social planner that can force the members to collect the right
amount of information, the first best outcome cannot be achieved. The committee can
adopt the ex post optimal decision rule, but the free-rider problem implies that insufficient
information will be collected by the members. In this case, even though the committee
decision is optimal given collected evidence, the quality of the decision is poor. Moreover,
the free-rider problem becomes more serious when there are more members in the com-
mittee if the gap between the social value of evidence and the private value increases with

the size the committee.

3.2. Conservatism as a remedy

The free-rider problem in committees arises because the private benefit of gathering ev-

idence is below its social benefit. Deviations from the ex post optimal decision rule can
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be a way to increase the private benefit of gathering evidence and mitigate the free-rider
problem. Under the ex post optimal decision rule, the alternative is chosen if and only the
weighted average y exceeds the optimal threshold t,. Now suppose that a more “conser-
vative” threshold is chosen: if the committee is biased toward the alternative (k < 1) a
more conservative threshold is higher than ¢,, while if the committee is biased against the
alternative (k > 1) a more conservative threshold is lower than ¢.. Li (2001) shows that a
little extra caution or conservatism induces a greater private benefit of collecting evidence.

The intuition behind the claim is rather simple. The marginal value of evidence tends
to be small when the committee is strongly biased either way. A conservative threshold
increases the private marginal benefit of evidence by making it tougher for the committee
to make the choice that is favored ex ante and thus effectively forcing a reduction in the
committee’s bias. To see this more clearly, suppose that a higher than the ex post optimal
threshold is chosen. This reduces the chance of making the type I error of adopting the
alternative when the state is B, but raises the possibility of making the type II error of
rejecting the alternative when the state is G. In this case, the marginal value of information
is dominated by the reduction in the type II error cost when the aggregate precision level h
increases. Whether this higher threshold has a positive or negative impact on the marginal
value of information depends on whether or not the committee is ex ante biased toward the
alternative. When the committee is biased toward the alternative, it is more concerned with
the type II error of false rejection, and thus a higher threshold increases every member’s
incentive to gather evidence. Therefore, a little extra caution or conservatism induces a
greater private benefit of collecting evidence. Here, “caution” or “conservatism” is defined
as deviation from the ex post optimal threshold against the alternative favored by the
committee’s prior or preference.

Although deviations from the ex post optimal threshold can induce greater partici-
pation by the committee members in gathering evidence, it is costly ex post because the
threshold is suboptimal given the evidence.!® There exists a trade-off between ex ante

incentive for evidence collection and ex post optimality given evidence. For a committee of

10 1, fact, too great a deviation will eventually reduce rather than increase the private marginal value
of evidence.
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multiple agents, the optimal degree of conservatism is always positive. Consider increasing
the threshold ¢ slightly above the optimal level ¢, when the committee is biased toward the
alternative. Since t, is ex post optimal, such a change does not affect ex post optimality
at the margin, but it will provide greater incentives for evidence-collection.

The optimal degree of conservatism depends positively on the size of the committee.
As the committee size increases, the gap between the social marginal value of evidence and
the private value increases. A bigger committee suffers more from the free-rider problem
of insufficient collection of evidence, and the benefit of a given degree of conservatism
increases. Everything else equal, this will increase the optimal degree of conservatism.
The free-rider problem in evidence-gathering and the conservatism remedy thus generate a
scale effect on organization behavior. This scale effect explains the often-made observation
that larger organizations tend to have a greater organization inertia, such as slowness in
discarding old inefficient organization habits.

The result about the benefit of conservatism has implications for jury trials. Although
in the adversarial system evidence is competitively provided by the defendant and the
plaintiff, jurors must spend effort in digesting arguments put forth by the lawyers on
both sides and following instructions by the trial judge in deliberating the verdict. To
the extent that such effort costs individual jurors but benefits the whole jury, a free-rider
problem exists in the jury fact-finding process. If for serious crimes the prior of the jury
favors conviction—perhaps a reflection of the jury’s belief in law enforcement or the high
conviction rate in actual juries for such crimes, then a higher conviction threshold than
what is ex post optimal helps alleviate the free-rider problem in the jury. An implication is
that the conviction threshold used by juries in criminal cases should be higher than those
used by juries in civil lawsuits, because juries in criminal cases are typically larger in size
and therefore suffer more from the free-rider problem. This is consistent with the fact that
the threshold of “guilt beyond reasonable doubt” used in criminal cases is higher than the
threshold of “preponderance of evidence” in civil lawsuits. Another implication is that
the conviction threshold used by juries in the adversarial system of Britain and America
should be higher than in similar trials in the inquisitorial system of continental Europe,

where a single judge decides and the free-rider problem is therefore absent.
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The basic result that a little extra caution helps mitigate the free-rider problem in
committees extends to the case of committee members having different preferences. Con-
sider an extreme case of heterogeneity: a committee has two members, 1 and 2, with
member 1 concerned only with type I error and member 2 concerned only with type II
error. When the committee is dominated by member 2’s concerns for type II error, a
higher than the ex post optimal threshold can yield greater total incentives in gathering
evidence. Although member 1 reduces the information-gathering effort as the result of a
higher threshold, member 2’s increase in information-gathering effort more than compen-
sates for the decrease in member 1’s effort.

Conservatism is a commitment by a group to induce more effort in gathering infor-
mation in the presence of the free-rider problem and in the absence of centralized effort in
gathering evidence. The informational requirement for this commitment is not stringent,
because implementing a conservative rule requires neither observation of the precision level
of the summary evidence nor any information about the individual levels of precision or
effort. If the group could commit to decision rules that depend on aggregate level or
even individual levels of precision and effort, then the first best outcome may be achieved
through a threat. Consider the following decision rule: if the individual level of precision is
at least h.,, the first best individual level of precision, then choose the decision according to
the ex post optimal standard; otherwise, choose the decision that maximizes the expected
loss given the evidence. However, such schemes are seldom observed in situations involving
collective decisions. The reason may be that their implementation requires the group to

monitor the precision level or the effort level, and this is too strong to be realistic.

3.3. Discussion

Persico (2004) compares different decision rules in a private-information model that com-
bining information aggregation and information acquisition. In his model, each agent must
incur a fixed cost to learn a binary signal, and a mechanism designer can choose a subgroup
to make the decision. He shows that decision rules close to veto power of individual mem-
bers in the subgroup are optimal only if the signals are sufficiently accurate. Moreover, in

the class of threshold voting rules that select the alternative over the status quo only if the

~ 18 —



number of votes for the alternative exceeds a certain minimum, the optimal rule coincides
with the ex post efficient threshold rule. However, Gerardi and Yariv (2008) show that the
conclusion changes once we allow for a broader class of voting rules. Using a mechanism
design approach, they show that the optimal mechanism is in general not ex post efficient
in order that agents have greater incentive to acquire information.

The free-rider problem in small committees is related to the rational voter ignorance
problem pointed out by Downs (1957). In large elections, each voter has a negligible chance
of affecting the electoral outcome. Therefore, each voter has little incentive to become
well-informed about the issues to be decided. When the cost of information acquisition
is small, it is not clear whether aggregating diverse information from a large number of
poorly informed voters will produce desirable outcomes. A recent literature deals with
the question of whether the Condorcet jury theorem continues to hold when acquiring
information is costly. Mukhopadhaya (2005) shows that in a symmetric mixed strategy
equilibrium, as the number of committee members increases, each member chooses to
collect information with a smaller probability. He finds examples in which, using the
majority voting rule, a larger committee makes the correct decision with a lower probability
than does a smaller one. Koriyama and Szentes (2007) consider a model in which agents
choose whether or not to acquire information in the first stage, and then the decision is
made according to an ex post efficient rule in the second stage. They show that there is

P

a maximum group size n* such that each member collects evidence with probability 1 if

P Moreover, the optimal group size is either n or n” + 1. Thus the Condorcet

n<n
jury theorem fails beyond the optimal group size. However, they also show that the
efficiency loss from an excessively large group is relatively small. In a related framework
but with the quality of information as a continuous choice variable, Martinelli (2006) shows
that if the marginal cost of information is near zero for nearly irrelevant information,
then there will be effective information aggregation despite the fact that each individual

voter will choose to be very poorly informed.!! Martinelli (2007) assumes that voters

have heterogeneous costs of information acquisition. He finds that if the support of the

' Whether such an outcome is efficient after taking into account the cost of information acquisition is
shown to depend on the second derivative of the cost function for nearly irrelevant information.
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cost distribution is not bounded away from zero, then there is an equilibrium with some
information acquisition even for arbitrarily large elections. Moreover such an equilibrium
dominates an equilibrium with no information acquisition in terms of aggregate welfare.
These results suggest that large elections can be effective, albeit not necessarily efficient,
means of aggregating information despite the free-rider problem.

Gathering information about a new alternative choice in a committee often takes
time. This adds a dynamic dimension to the free rider problem described above, and
creates a new countervailing “encouragement effect,” as the prospect of free-riding on
future information-gathering efforts by other members encourages each individual member
to continue to gather information beyond the point where he would have stopped if he
were alone.!? It is straightforward to write down a dynamic version of the information
acquisition model in section 3.1, where individuals decide how much additional information
to acquire in each period under some commitment that makes the decision once the learning
has stopped. Whether there is too much or too little experimentation under the ex post
optimal decision rule, and whether modifications of the decision rule help provide the right

incentives are potentially important questions worth further investigation.

4. Strategic Information Aggregation

In this section, we take the information available to each committee member as exogenously
given. Unlike in the previous section, we assume that the information is private. A host
of new issues arises when committee members have conflicting interests because they will
want to misrepresent their private information to influence the committee decision. Most

of these issues can be adequately illustrated by having two committee members.

4.1. Voting as equilibrium garbling

Since information is private, committee decisions are made on the basis of members’ reports

of their private data. Let us first consider a Bayesian game where the two members report

12 The encouragement effect is first analyzed in Bolton and Harris (1999), in a strategic experimentation
framework with private adoption decisions and public learning. See also Bergemann and Valimaki (1992)
and Keller, Rady and Cripps (2005).
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r! and r? simultaneously after learning their private evidence y* and 32, and the decision is
made according to a decision rule of “accept the alternative if and only if M (r!,r%) > 0,
where M is a strictly decreasing decision function. It is easy to see that for any strictly
decreasing M, truthful reporting is not an equilibrium strategy as long as k' # k2. This is
because k! # k? implies that at least one of the two personal optimal decision functions M*
and M? differs from the committee decision function M. Suppose member 2 always reports
his observation y? truthfully. If member 1 submits report r!, the alternative is chosen if
M (rt,y?) > 0. But conditional on 3!, member 1 prefers to the alternative whenever 3>
satisfies M1 (y', %) > 0. When M differs from M!, reporting r* = y! is not optimal for
member 1.

In Li, Rosen and Suen (2001) we show that, given any deterministic and strictly mono-
tone committee decision rule, there exists no manipulation equilibrium where members use
invertible reporting strategies that allow perfect inference of their private data. This result
illustrates the incentives to garble private information in committee decision-making. Since
our argument depends only on the local characteristics of the reporting strategies, there
exists no equilibrium with partially invertible strategies (i.e., reporting functions that are
invertible for some interval in the support of the evidence) either. Garbling occurs almost
everywhere. Since any Pareto-optimal ex post decision rule is necessarily deterministic
and strictly monotone, the garbling result implies that there is no mechanism that can
implement a Pareto-optimal ex post decision rule.

The above observations can be made precise and strengthened further from a mech-
anism design perspective. Formally, a “decision mechanism” here is a commitment by
member 1 and member 2 to a “report space” for each member that defines all the re-
ports he can choose, and a “committee rule” that maps a vector of reports to a decision.
The Bayesian reporting game considered above defines a “direct decision mechanism,” be-
cause each member’s report is confined to the range of the observations. One can easily
imagine “indirect mechanisms” where members’ reports are not restricted to this range.
For example, a voting procedure is an indirect mechanism because the report space for
each committee member consists of two votes, yes and no. Whether direct or indirect, if a

decision-making mechanism has an equilibrium, then the equilibrium defines an “outcome,”
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a mapping from the data space to the decision that is a combination of the equilibrium
strategies and the committee rule. A deterministic and strictly monotone outcome has a
boundary between the acceptance and rejection regions that is a strictly decreasing func-
tion in the signal space. Another possibility is a deterministic but everywhere weakly
monotone outcome, represented by a boundary that is a decreasing step function. This
is called a “partition outcome,” because continuous data of each member are transformed
into ordered ranks or categories through partitioning by thresholds. Categorizing data is
a particular form of information garbling that coarsens information in a natural way and
prevents full revelation of private evidence. Applying the revelation principle (Myerson,
1979), we can exclude any deterministic outcome whose boundary has a strictly decreasing
segment as an equilibrium outcome.

Thus, committee decision-making can be accomplished only by categorizing private
data. Coarsening information through ordered categories controls private incentives to
exaggerate the strength of one’s private evidence while at the same time affording oppor-
tunities to pool everyone’s evidence. There is a trade-off between information sharing and
manipulation. How this trade-off is resolved depends on the degree of a priori conflict
among the members. The greater the latent consensus among members, the greater are
the opportunities for presenting private data in finer categories and greater detail.

The result of equilibrium garbling gives a strong sense that we derive “voting” with
categories as a necessary method to achieve consensus in committee decision-making. This
is the clearest when partition outcomes involve two categories. In this case, each member
has two votes, “accept” or “reject” (the alternative), and a rule stipulates how many votes
are needed to accept the alternative. More generally, voting procedures can allow each
member to choose an integer score from a given scale (say, 1 to 10), and a pre-specified
scoring rule aggregates the scores and compares the sum to a given threshold (say, 9.5) to
yield a committee decision. The equilibrium outcomes in these generalized voting games
correspond to partition outcomes with multiple categories. Economists often complain
that voting procedures are imperfect means of collective decision making because they do
not allow individuals to express their intensity of preferences. Our result shows that it
is precisely the inability to fine-tune the reports about members’ preferences that allows

meaningful information sharing to take place in the committee.
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4.2. Information manipulation and information sharing in voting games

Let us now consider voting games in which each member chooses between “accept” or
“reject.” Although restrictive, these games nicely illustrate the main strategic issues that
arise from information manipulation and information sharing in a committee. With two
votes for each of the two committee members, two different voting procedures are possible:
“unilateral acceptance” (where the alternative is accepted if there is at least one “accept”
vote) and “unilateral rejection” (where acceptance requires two “accept” votes). Each
procedure defines a different voting game, with an equilibrium in which each member votes
“accept” when his observation is above a threshold. An equilibrium with such threshold
strategies results in a partition outcome with two categories.

To see how to characterize an equilibrium in a two-category voting game, consider
unilateral acceptance; the case of unilateral rejection is similar.!® An equilibrium is a pair
of thresholds t! and ¢2 that satisfy the following two indifference conditions. First, given
that member 2 adopts the strategy of voting “accept” if and only if y? > 2, member 1 is
indifferent between the two votes when his own signal is y* = t!. The second indifference
condition is symmetric. Each condition may be thought of as a reaction function. For
example, the first condition defines the optimal acceptance threshold of member 1 for any
acceptance threshold of member 2. Under MLRP, the two reaction functions are downward
sloping.'#

A few comparative statics results for the voting game illustrate the tension between
information manipulation and information sharing. First, if Y! and Y2 have the same
conditional distributions, then k' < k? implies t. < t2. For the same observation value
y' = 42 =y, member 1 votes for acceptance while member 2 votes for rejection if y is be-
tween t1 and t2. Therefore |t! —#2| can be thought of as the “area of disagreement” between
the two members. Second, the area of disagreement increases as the conflict of interests,

|k! — k2|, increases. As member 2 becomes more biased toward rejection and his standard

13 The equilibrium conditions can also be established using the pivotal voter argument.

14 Equilibrium exists under appropriate boundary conditions on the likelihood ratios. A strengthening
of MLRP implies uniqueness of the equilibrium. This condition is satisfied if the conditional distribution
functions of Y! and Y2 are normal.
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for acceptance increases, member 1 counters by lowering his own standard. This induces
member 2 to raise t2 further. The increase in t? can be decomposed into two parts: one due
to a shift of 2’s reaction function, and the other due to a move along 2’s reaction function
because t! decreases. The second part shows that the area of disagreement in committee
decision-making is larger than that implied by inherent conflicts in preferences: strategic
manipulation by one member leads to counter-manipulation by the other. Conflicts lead
to the exaggeration. Third, although conflicts cause manipulation, incentives to exagger-
ate evidence are balanced in equilibrium by incentives to share information. If a member
makes the decision alone, the optimal decision is acceptance if and only if his evidence 3
(i = 1,2) exceeds a threshold #* determined by I?(#') = k?. This threshold #* is lower than
t': when i observes evidence y* between ¢* and t, he votes for rejection in the committee
even though he would have chosen acceptance if he were the only decision-maker. Member
¢ thus utilizes the information of the other member by casting the decisive “accept” vote
less frequently. Note that this is true independently of member i’s preferences. Even if
member i is strongly biased toward acceptance, the need to utilize the other member’s
information still makes him more “conservative” towards acceptance. Moreover, Li, Rosen
and Suen (2001) establishes that the more conservative member always benefits more from
committee decision-making with a unilateral acceptance rule than from decision-making
based on his own private information. Indeed, as long as the degree of conflict is not too
large, each member prefers making the decision through the committee to dictating the
outcome on the basis of his own information.

Incentives to share information under conflicting interests can also be examined by
considering how voting behavior changes when quality of the observation received by one
member, say 1, becomes higher. If evidence were public, higher quality data receive greater
weight in the decision rule. But since evidence is private, changes in weights can be easily
undone by information manipulation. Instead, changes in information quality changes
equilibrium thresholds. An increase in the quality of member 1’s signal causes t! to decrease
and t2 to increase. The interpretation is straightforward. Voting for acceptance decides

the verdict regardless of the value of the other member’s observation. Voting for rejection,

on the other hand, defers the decision to the other member. When member 1 gains access
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to data of a higher quality, member 2 takes advantage of the improved information by

raising ¢ and deferring the decision to member 1, so member 1 is decisive more often.

4.3. Discussion

Comparing the equilibrium with unilateral acceptance to the equilibrium with unilateral
rejection in the two-category voting games, one may conclude that requiring two votes
for acceptance instead of one is a more “stringent” standard of proof. But this state-
ment ignores strategic responses to the voting procedure. When unanimity in acceptance
is required, each member lowers his threshold for acceptance and votes for acceptance
less cautiously, because he knows that the other member may have information that will
lead to a vote against acceptance. On the other hand, if acceptance is unilateral, each
member is more cautious in casting a vote for acceptance, because such a vote would be
decisive regardless of the other member’s information. The comparison between unilateral
acceptance and unilateral rejection depends on the precise shapes of the conditional dis-
tributions of Y'! and Y2. In particular, unanimous acceptance does not necessarily lead to
lower acceptance rates. This comparison of voting procedures complements the works of
Sah and Stiglitz (1986; 1988), who consider committees without the strategic manipula-
tions that arise from conflicting interests. It is also consistent with the existing literature
showing why the Condorcet jury theorem fails when strategic considerations play a role in
voting (Austin-Smith and Banks, 1996; Feddersen and Pesendorfer, 1998). In particular,
Feddersen and Pesendorfer (1998) show that a unanimous conviction rule in jury decisions
may lead to higher probability of false conviction as well as false acquittal than a simple
majority rule, and the probability of convicting an innocent defendant may increase with
the size of the jury.

In this section we have shown that garbling must occur in equilibrium under any
decision rule as long as there are conflicts in the committee, and we have established a
few characterization results for deterministic and weakly monotone outcomes (partition
outcomes). It can be shown that within the class of deterministic and weakly monotone
outcomes, the Pareto optimal outcome allows the maximum number of partitions in each

member’s signal realization, which is in turn determined by the extent of conflicts in the
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committee. However, we do not know if stochastic outcomes (i.e., probabilistic choice be-
tween the status quo and the alternative) or non-monotone outcomes are Pareto dominated
by partition outcomes. More importantly, we have not asked the question of what is the
optimal mechanism that maximizes a weighted sum of ex ante utilities of committee mem-
bers. This question is difficult to answer, because unlike the standard mechanism design
problem, it involves common values and no side transfers. Indeed, even with one-sided
private information as in Crawford and Sobel (1982), the question of optimal mechanisms
is already theoretically challenging. Recently, Alonso and Matouschek (2008) have made
progress on this problem, by restricting the preferences of the sender (agent) and the re-
ceiver (principal).!® Their characterization of the optimal delegation mechanism holds

some promise for answering the question of optimal mechanisms in committees.

5. Management of Committees

In non-market organizations, expert opinions on choices facing a principal decision-maker
are frequently provided by standing committees that are recruited and put in place before
the choices have to be made by the principal. The discussion so far indicates that com-
mittees are effective, albeit imperfect, mechanisms for aggregating diverse information. In
this section we analyze how a principal decision-maker can use delegation and recruitment
strategies to control information manipulation and safeguard his own interests, when con-
flict of interests exists both between the principal and the committee members and among

the committee members themselves.

5.1. Delegating decisions to a committee

When decisions are delegated to a single agent, this agent decides according to his own
preferences, which do not necessarily accord with those of the principal. One way to

control manipulation is to form a committee and play one committee member against

15 Kovac and Mylovanov (2006) provide sufficient conditions for the optimal mechanism to be determin-
istic with quadratic preferences. They also construct examples that show in general optimal mechanisms
involve randomization even though the receiver’s decision is a continuous choice.
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another. In other words, conflict of interests among the committee members themselves
may prevent the principal from being dominated by any single committee member. An
additional advantage from using more than one agent arises from potential gains from
pooling diverse information. We illustrate these issues in the simplest terms by considering
a committee of two members.

An uninformed principal D considers whether to dictate the outcome or to delegate to
a committee of two—member 1 and member 2. If delegation occurs, member 1 and member
2 face a problem of strategic information aggregation. Such a game is analyzed in section
4. For the present purposes, we focus on simple two-way voting equilibria, corresponding
to the type of two-way voting procedures. In “unilateral acceptance,” the alternative
is accepted if there is at least one “accept” vote. In “unilateral rejection,” acceptance
requires two “accept” votes. These two voting procedures have natural interpretations as
two different “delegation mechanisms.”

The two delegation mechanisms define two different voting games between member 1
and member 2. As described in the previous section, the equilibrium associated with each
mechanism is characterized by a pair of acceptance thresholds, one for each member. In
the voting game with unilateral acceptance, each member ¢ = 1,2 votes “accept” if and

(2

only if y* > t%; in the voting game with unilateral rejection, each member i “accept” if
and only if y* >t . Clearly, ti, < t! for each member i = 1,2.

Given the equilibria, the principal’s choice of whether or not to delegate the decision to
the committee depends on his own preference. We establish the following result: principal
D prefers an uninformed acceptance decision to delegation under unilateral acceptance if
he is sufficiently biased toward the alternative (if his preference ratio k” is sufficiently
small), prefers an uninformed rejection decision to delegation with unilateral rejection

if he is sufficiently biased against the alternative (if kP is large enough), and prefers

delegation if kP is in between these critical values.'® Thus, the principal optimally chooses

16 The range of delegation should be viewed as a conservative bound. With arbitrary distributions
satisfying the monotone likelihood ratio property, we cannot rule out the possibility that principal D
prefers delegation under unilateral rejection to making an uninformed acceptance decision when he is
sufficiently biased against the alternative. In other words, unilateral rejection may be preferred to unilateral
acceptance when kL is low.
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not to delegate if his preference biases are too large in either direction. In contrast, an
unbiased principal (with kP = 1) will always prefer delegation to making an uninformed
decision. Further, any principal with preferences k” between k' and k2 will always prefer
delegating the decision to the committee of member 1 and member 2 to making the decision
himself. In other words, delegating the decision to the committee dominates making an
uninformed decision as long as the two committee members have opposite biases relative
to the principal.

Since a committee of two members has access to more information than a single
agent, the committee has a greater “influence” than either of its member by himself. For
a principal who is willing to delegate the decision to member 1, adding any member 2
cannot reduce his willingness to delegate the decision. In the worst cases when member
2 has extreme preferences (k2 is either close to zero or infinity), this extreme member
can be rendered irrelevant by an appropriate choice of the delegation mechanism for the
committee. For example, if member 2 is strongly biased toward the alternative (k? close
to zero), the principal can choose unilateral rejection so that delegating the decision to the
committee of member 1 and member 2 is equivalent to delegating to just member 1.

A wide use of delegation by different types of principals is ensured if the two com-
mittee members have extreme and opposite preferences. Such a balanced committee of
radicals will have a wider delegation range than a one-sided committee of moderates. To
see this, consider a committee of two members with moderate preferences and k' < k2.
Any principal with preference kP sufficiently biased toward rejection prefers making an
uninformed decision to delegating the decision to this committee. This problem can be
overcome by recruiting a member 2 with a higher k2. However, doing so without changing
k' will make the committee less acceptable to principals who are biased toward acceptance.
The solution is to reduce k' while increasing k2, that is, recruit members who are more
extreme in opposite directions. A balanced committee has a greater use of delegation than
a one-sided committee because the principal can specify the voting procedure (unilateral
acceptance or unilateral rejection) in delegating to the committee. When the principal is
biased toward the alternative, his natural ally is the member who has a similar bias, and

the delegation mechanism of unilateral acceptance protects the interests of the principal
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by giving the control of decision-making in the committee to his ally. Similarly, when
the principal is biased toward the status quo, he relies more on the member who is rela-
tively biased toward the status quo, and the procedure of unilateral rejection protects the
interests of the principal.

However using a balanced committee with extreme preferences is not costless. Such
a committee may be very influential in the sense that it is acceptable to a wide range of
principals, but the value of its expertise, while positive, is generally low. Greater conflict
of interests within a balanced committee of extremists makes information transmission less
efficient. As a result the quality of the committee’s decision deteriorates. Thus, there is a
trade-off between influence and value for a committee. A committee that is acceptable to

a wide class of principals may not produce decisions that are highly valuable.

5.2. Recruiting committee members

For a given principal D, the ideal committee should have both members with preferences
identical to D’s. However, the analysis above shows that having balanced preferences in
the committee makes it widely acceptable to different principals. Thus, there is a benefit
of having some degree of conflict in the committee. Consider, then, a situation in which
principal D already has member 1 at hand and is thinking about recruiting a member 2 to
form a committee with member 1. Suppose that kP < k! so that member 1 is relatively
biased against the alternative.

Does principal D want recruit a second member with the same preference as himself
(k? = kP)? The answer is to this question is no. The reason is that having k? = kP
will force the existing member 1 to be more extreme and therefore distort member 1’s
information. Conflict of interests exists between the two members within the committee,
as well as between member 2 and the principal. By recruiting a second member with the
appearance of neutrality, the principal can reduce member 1’s acceptance threshold and
make member 1 less manipulative with his information. Indeed, with some additional mild
assumptions it can be shown that the best member 2 for the principal to recruit is one
with k2 between kP and k!, regardless of whether the delegation mechanism is unilateral

acceptance or unilateral rejection.
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A related recruitment issue is whether it is possible that the conflicts between D and
member 1 are so large that D wants to recruit a member 2 and delegate to member 2
alone. If the delegation mechanism cannot be chosen, then having a committee of two
members can be worse than having just one for the principal. For example, a principal
strongly biased toward the alternative prefers delegating to a single agent with moderate
preferences than to a committee consisting of this agent and another one with an extreme
bias against the alternative, if the committee has to use the unilateral rejection mecha-
nism. This is because the unilateral rejection mechanism allows the second member of
the committee to make the rejection decision by himself with little input from the mod-
erate member. However, this problem can be avoided if the principal instead chooses the
unilateral acceptance mechanism. In the worst scenario, the committee member with the
extreme bias against the alternative would not affect the decision at all, and in general the
member’s information will be used in the decision. It can be established that as long as
the principal can select the voting procedure, a committee of two is preferred to the single
moderate member.

The result that the principal wants to recruit a new committee member with the
appearance of neutrality does not depend on whether the principal is informed or not. Even
if the principal is equally well informed as the member, he has an incentive to delegate the
member to sit in the committee on his behalf in order to reduce the conflict of interests
within the committee. By appointing someone with preferences more similar to other
committee members’ preferences, the principal commits himself to be less partisan and thus
improves the pooling of information within the committee. While we have illustrated this
point under the assumption that the two members play a simple two-way voting game, the
same conclusion holds when more sophisticated mechanisms are considered. For example,
a principal or his delegate may make a recommendation and a higher authority ultimately
determines the outcome based his own private information and on the recommendation.
As long as conflict of interests exists between the principal and the higher authority, our
theory suggests that the principal will recruit a delegate whose preferences are closer to
those of the higher authority. This ensures that the higher authority will be less skeptical

of the recommendation, and therefore rely less on his own preferences and more on the
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recommendation in making the final decision. The principal benefits from the resulting

improvement in the efficiency of information aggregation.

5.3. Discussion

While a committee of members with opposite but extreme biases is acceptable to a wide
range of principals, the value of advice from such committee is low because of informa-
tion manipulation. The dysfunctional aspect of “competition of idea” has received an
interesting treatment in a recent paper by Dessein (2007). By introducing costly state
verification, Dessein (2007) formalizes the notion that committee decision-making can be
costly as self-interested members make cheap-talk proposals that require detailed examina-
tion and discussion. Under some circumstances, having an authoritarian leader to make the
decision can reduce rent seeking by people with bad ideas, while preserving the incentive
of those with genuinely good ideas to submit their proposals.

The delegation mechanisms considered in this section require the principal to specify
the game that the committee members play upon delegation. At the same time, in order for
the principal not to have incentives to overrule the decision reached by the committee, it is
important that the principal does not monitor how the decision is reached. It is interesting
to study how principals can balance the need to minimize loss of control and the need to
make use of expertise in the committee in the absence of the commitment to no monitoring
and the commitment of not overruling. Future research along this line may benefit from a
few recent papers in the literature on optimal delegation with a single agent that have tried
to address the issue of commitment (Dessein, 2002; Marino, 2007; Mylovanov, 2008). They
center on the idea that the principal may not be able to commit to not vetoing the agent’s
choice when there is a default action that the principal could take ex post. Mylovanov
(2008) reconciles contradictory findings in Dessein (2002) and Marino (2007) by showing
that if the principal can choose a default action ex ante, then the optimal delegation
mechanism under full commitment (for the case of uniformly distributed signal of the agent
and quadratic preferences for the agent and the principal) can be implemented veto-free,
so that the inability to commit to not taking the default action ex post is inconsequential.

Li and Li (2009) take a different approach to the issue of commitment: in their model,
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the principal can commit to not changing the agent’s choice to an action outside the set
of actions delegated to the agent, but is free to switch it to another action in the set.
They show that this form of limited commitment is binding, in that it yields a different
solution from the one that is optimal under full commitment. Furthermore, in an optimal
mechanism under limited commitment, the principal specifies fewer actions delegated to the
agent in order to relax the incentive compatibility constraints due to limited commitment.

Much of the literature on delegation and the management of committees assumes
that ultimate authority lies in a principal decision-maker. In many situations, however,
committees have the ultimate decision-making power, and the question of “management of
committees” is really about how interested parties can influence their decisions. Caillaud
and Tirole (2007) take a first step in addressing this question. They study how a proposer
builds consensus for his proposal by using a persuasion cascade to distil the information

to the key members of the committee. More work in this area remains to be done.

6. Deliberations and Delay

A common complaint about committee decision-making is the lengthy delay it often en-
tails. When individuals with private information and diverse preferences have to make
a collective decision, disagreement within a committee is almost inevitable. In principle,
disagreement driven by private information can be satisfactorily resolved if there is an
efficient mechanism for sharing information. Disagreement driven by preference differ-
ences, however, has no simple solution. Moreover, individuals have incentive to disguise
preference-driven disagreement as information-driven disagreement, making efficient infor-
mation aggregation more difficult. Just as an ex-post inefficient decision rule can be an
effective remedy to the free-rider problem, we argue that seemingly inefficient delay in the
decision-making process can be an effective remedy to the information aggregation prob-
lem. Costly delay makes people more forthcoming about their private information, and
repeated deliberations produce endogenous information that allow better decisions to be
made. We illustrate these points using the basic model discussed in this article as well as
a model of repeated voting developed from on-going research by Damiano, Li and Suen

(2008D).
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6.1. Repeated information aggregation

In section 3 we see that voting is a method to control the incentives to manipulate in-
formation when committee members have conflicting interests. An individual who casts
one round of “accept” or “reject” vote can be interpreted as partitioning his continuous
information into two distinct categories. When the degree of conflict is not too strong,
equilibrium can generally allow a finer partitioning of information that will produce a
more efficient use of information. One way to achieving such kind of finer partitioning of
information is through repeated voting.

Consider, for example, a voting game with the following rules. Each of the two
committee member can vote to accept or reject an alternative in the first round. If the
votes agree, then that decision is implemented immediately. If the votes disagree, then
they move to the second and final voting round. In this second round, the decision is made
by unilateral acceptance, say. Assume for the moment that there is no cost of delay.

Depending on the parameter values, this repeated voting game can support a three-
category or four-category partition equilibrium. For example, suppose k! < k2, and k? — k!
is not too small. Then, equilibrium in the two-round voting game takes the following form.
In the first round, each committee member votes to accept if and only if y* > t*. Since
member 1 is more willing to accept the alternative than member 2, we say that there is a
“reverse disagreement” when the first member votes to reject and the second member votes
to accept. Upon a reverse disagreement, member 1 learns that y? > t2, so he becomes
even more prone to accept. On the other hand, member 2 learns that y' < t!, so he
becomes even more prone to reject. In other words, a reverse disagreement widens their
initial conflict of interests. If the k2 — k' is not too small, the subgame following a reverse
disagreement may allow no information aggregation at all; that is, member 1 always votes
to accept and member 2 always votes to reject following a reverse disagreement. Another
type of disagreement is a “regular disagreement,” in which member 1 votes “accept” and
member 2 votes “reject” in the first round. A regular disagreement tends to moderate the
degree of conflict between the committee members. So, if member 1 is initially indifferent
between “accept” and “reject” (i.e., y! = t!), he will strictly prefer to reject following a

regular disagreement. In other words, there is a range of signal values y° € [t!, s'] such
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that member 1 would switch from voting “accept” in the first round to voting “reject” in
the second round following a regular disagreement. Similarly, there is a range of signal
values y? € [s2,1?] such that member 2 would switch from “reject” to “accept” following
a regular disagreement. Thus the way information is aggregated in this game depends
on whether y! belongs to [y!,t!), [t!,s) or [s!,y] and on whether y? belongs to [y2, s?),
[s2,12) or [t?,42].)7 Although there is no exogenous information arriving between the two
voting rounds, the endogenous information from observing how committee members vote

in the prior round leads to more efficient information aggregation than two-way voting.

6.2. Using costly delay to mitigate information distortion

When delay is costless, the value of the thresholds t' and s’ in the model of repeated
voting described above will be identical to those of a three-category equilibrium as in Li,
Rosen and Suen (2001). In that case, repeated voting is only one among many possible
mechanisms to implement the three-category equilibrium.'® The situation changes when
delay is costly. Even though delay is wasteful ex post, the prospect of costly delay prompts
committee members to be more forthcoming about their private information.

In our previous example, the probability that the decision has to be delayed until
the second round is equal to F&(t1)[1 — F2(t?)] + [1 — FA(t)]F2(¢?) in state S = G, B.
When delay is costly, committee members have incentives to lower the probability of delay
by changing their thresholds. Suppose k' < k2. A sufficient condition that member 1
can reduce the probability of delay by raising his threshold ¢! is FZ(¢?) > 1. Similarly,
a sufficient condition that member 2 can reduce delay by lowering his threshold ¢? is

Fi(th) < %.19 Recall that strategic information manipulation leads to exaggeration: the

member who is predisposed to acceptance chooses an acceptance threshold that is too low

17 When k2 — k' is sufficiently small, some information aggregation is still possible even following a
reverse disagreement. In that case, the outcome is the same as a four-category information-partition
equilibrium.

18 Li, Rosen and Suen (2001) discuss other possible mechanisms in a static framework.

19 More precisely, starting at an equilibrium without delay cost, a marginal increase in delay cost raises
equilibrium ¢! if and only if
1—2FZ(t?)  (FZ(t?) — F&(s*)A3
2F2(t2) —1 ~ (FA(t?) — F&(s?))A?
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for efficient information aggregation, while the member who is predisposed to rejection
chooses an acceptance threshold that is too low. If FZ(t?) > 1 > FL(t') when delay cost
is zero, a marginal increase in delay cost will raise t' and lower t?>. Moreover, because
choice of thresholds is a supermodular game, it is also the case that equilibrium s' will
rise and equilibrium s? will fall. In other words, member 1 raises each of his acceptance
thresholds while member 2 lowers his. Strategic information manipulation by committee
members is lessened as they try to avoid the delay costs entailed by evidence exaggeration.
Li, Rosen and Suen (2001) show that expected error cost in the three-category equilib-
rium falls for each committee member as they simultaneously reduce information manipu-
lation by moving their acceptance thresholds toward the direction of each other. Thus ex
post inefficient delay can be viewed as one way to improve the ex ante quality of decisions
reached by a committee. To be sure, the improvement in quality of decisions has to be
balanced against the direct costs of delay. A general cost-benefit analysis is cumbersome as
each additional round of voting increases the number of thresholds to be considered. Nev-
ertheless our recent work (Damiano, Li and Suen, 2008b) establishes that, in a simplified
setting with binary signals, repeated voting with small delay costs will unambiguously raise
the ex ante welfare of each committee member when the degree of conflict is moderate.
Damiano, Li and Suen (2008b) consider a model with three states. If the state is A,
both member 1 and member 2 prefer to accept the alternative. If the state is R, both
prefer to reject. The third state C' is a conflict state, in which member 1 prefers to accept
while member 2 prefers to reject. Member 1 can distinguish state A from states {C, R},
while member 2 can distinguish state R from states {C, A}. Thus, member 1 who knows
that the state is A knows that accepting the alternative is the correct decision, and he

would like to convince member 2 that the state is indeed A. However, if the probability

1

of the conflict state is sufficiently high (greater than 3, in particular), member 1 who is

uninformed and who knows only that the state is either C' or R would also like to mislead

and it lowers equilibrium ¢2 if and only if

1—2FL(tY)  FL(HAS
2FL () —1 7 FL(YA]
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member 2 into believing that the state is A. We show that in this situation, any incentive
compatible mechanism without side transfers cannot dominate making the decision by a
simple coin toss. No information aggregation takes place even though sometimes it is in the
interest of the committee members to agree if they could share their private information.

Introducing repeated voting with costly delay dramatically alters the negative con-
clusion. In a game in which voting continues indefinitely as long as there is disagreement
between the committee members, there is an equilibrium in which an informed committee
member always votes for the correct decision, while an uninformed committee member
randomizes between voting to accept and voting to reject. In this equilibrium, a reverse
disagreement (member 1 votes to reject while member 2 votes to accept) leads players to
conclude that the state is the conflict state, and the ensuing sub-game is similar to a war
of attrition. A regular disagreement (member 1 votes to accept while member 2 votes to
reject) leads the uninformed players to lower their belief that the state is the conflict state.
Hence, if member 1 does not know whether the state is C' or R, he votes to accept with a
decreasing probability in the next round following a regular disagreement. It is possible to
show that if the state is either A or R, the Pareto-preferred decision is always reached in
a finite number of rounds. Thus the possibility of repeated voting with delay costs allows
information to be aggregated efficiently in an environment where information aggregation
is otherwise impossible. We also show that when delay cost per voting round is sufficiently
low and when the degree of conflict is not too large, the ex ante welfare of each committee
member is strictly higher than that is achievable under any general mechanism that does

not allow for transfers or delay costs.

6.3. Discussion

It is well-known that in the one-sided private information framework of strategic infor-
mation transmission such as Crawford and Sobel (1982), unrestricted, costless back-and-
forth communication, or long cheap talk, can improve upon the equilibrium outcomes of
a single-round of communication. A general treatment of the case of discrete actions and
type spaces can be found in Aumann and Hart (2003). For the special case of uniformly

distributed private signal and quadratic preferences of the cheap talk model of Crawford
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and Sobel (1982), various authors have shown that multiple rounds of communication can
help (Krishna and Morgan, 2004; Blume and Board, 2007; Goltsman, Horner, Pavlov and
Squintani, forthcoming). As evidenced in these papers, a full analysis of the general case
is exceedingly difficult. One expects that the analytical difficulties carry through to our
framework of committee decision-making where private information is dispersed amongst
members; the question how to model free-form communication remains open. Gerardi
and Yariv (2007) make a counterpoint on this issue with a model that allows unrestricted
deliberations before voting starts, with at least three voters and discrete types. They show
that the set of outcomes that can be implemented with some communication procedure is
the same for any voting rule except those requiring unanimity, so in a sense unrestricted
pre-voting communication does not matter. Their construction relies on the fact that no
single voter is pivotal, and hence no one has a unilateral incentive to deviate from any pre-
viously agreed upon outcome. However some of the equilibria supported by this argument
may not survive free-form communications as they are not neologism-proof (Farrell, 1993).
The authors also do not consider the possibility that free-form communications may allow
all or the majority of voters to collectively deviate from equilibria they deem undesirable.

Our approach in Damiano, Li and Suen (2008b) is different. Instead of unrestricted
costless communication, we model specific games that capture the phenomenon of strategic
delay. Our model can be regarded as a bilateral signaling game: players who are informed
about the correct decision signal their information by voting for that decision with a higher
probability, even though such a vote may entail costly delay. In bargaining models with
asymmetric information about the size of the pie to be divided (e.g., Cramton, 1992;
Kennan and Wilson, 1993), signaling equilibrium exists in which the player who knows
that the pie is relatively small is willing to endure a relatively long delay. The crucial
difference between that class of models and ours is that delay is not a pure waste in our
model. Costly delay helps improve the quality of the committee decision, and can produce
a Pareto improvement to both committee members compared to an environment in which
no signaling can take place.

In a follow-up study using a more general setup, Daminano, Li and Suen (2009)

address the issue of what is the optimal deadline for reaching an agreement. It turns out
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answering this question is possible in a continuous time framework, where each uninformed
committee member controls the flow probability of accepting the alternative. We show
that the optimal deadline is deterministic; positive only if the ex ante probability of the
disagreement state is neither too high nor too low; finite and increasing in the ex ante
degree of conflict when it is positive. We plan to apply the same continuous time analysis
to study other design issues such as temporary delay and super-majority rules in repeated

committee voting.

7. Concluding Remarks

We have assumed throughout this article that there is common knowledge about committee
members’ preferences (their optimal rule of aggregating all the information) and compe-
tence (the quality of their private information). This assumption allows us to address the
issues of providing incentives to gather information, dealing with strategic information ag-
gregation and managing expertise within a unified framework. However, this may not be
a good assumption for an ad-hoc committee formed to make a one-time decision. Further,
for a committee that makes repeated decisions in similar environments, members may face
constraints in the manipulation of their private information for the current decision due to
concerns for their reputation,?® and such concerns may affect their strategic interactions
in making the current decision. Recently, a few authors have taken up the challenge of
modeling reputational concerns in committee decision-making. Visser and Swank (2007)
consider a committee of experts that have incomplete information about their own compe-
tence and care about how an outside evaluator updates about their competence levels from
the decision that the committee makes. They assume that competent experts have identi-
cal information about the decision, and thus all experts have incentives to present a united

front before the evaluator after the decision is made. In Levy (2007), committee members

20 In Ottaviani and Sorensen (2006), agents are concerned with making recommendations that are
validated ex post. Damiano, Li and Suen (2008a) study a model in which independent experts with repu-
tational concerns for honesty and competence are constrained in their ability to distort their information,
as people can make inferences by cross-checking those reports. There may be other constraints. For ex-
ample, Milgrom and Roberts (1986) and Shin (1994) study the situation where agents’ information can be
concealed but cannot be distorted.
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instead have private information about their own competence. This creates incentives for
members to conform to each other in voting for the committee decision. Transparency
about the votes helps by allowing the outside evaluator to update about the competence
level of each member based on the votes as well as the decision.

In some collective decision-making environment, the committee that makes the de-
cision for the group is formed endogenously by private choice, rather than exogenously
fixed or chosen by an ultimate decision-maker. Direct democracy is a classical example,
and so are elections in a representative democracy when participation is not mandatory.
In Osborne, Rosenthal and Turner (2000), agents with different preferences and partici-
pation costs self-select themselves to join in committee decision-making. They show that
the committee endogenously formed in an equilibrium is small and consists of members of
extreme preferences. Their result suggests that there is too little participation. However,
when agents have private information about the decision, participation of an agent can
have positive as well as negative externalities on other agents: it brings to the commit-
tee information that benefits others, but reduces the probability that others are decisive.
These two sides of costly participation are investigated in Ghosal and Lockwood (2004),
and Borgers (2004).

Finally our discussion of committee decision-making is based on a model with fixed
agenda. The committee is asked to make a binary decision regarding “the status quo” or
the “alternative.” Most actual decisions are richer than that, but there are also practical
(as well as theoretical) problems with collective decision making when the menu of choices
is unrestricted. In political science there is a rich literature on agenda setting and legisla-
tive bargaining, which deals with the formulation of policy proposals to ensure winning
coalitions (Baron and Ferejohn, 1989). Much of this literature is developed in a framework
with conflicting policy preferences but little or no role for information aggregation. Adding
a policy proposal stage to our model of committee decision-making raises a number of in-
teresting issues about the relationship between agenda-setting power and the strategic use

and sharing of private information. It will be a fruitful area for research.
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