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Jury and committee voting

. In juries and committees, information aggregation leads to
collective decisions, usually made by voting.

. Committee members have access to private information.
. Jurors may interpret differently the evidence they are presented.

. In deciding how to vote, each agent considers alternatives
on the basis of her information.

. When voting, she conditions her choice on being pivotal,
i.e. on changing the outcome of the vote.

. The event of being pivotal is informative.

. It gives the agent information about the private information
held by other agents, as this information determines their votes.



General jury voting model

. A jury/committee N = {1,2,...,n}, n > 2, must choose an
alternative d € {O, 1}; let 0 be the status quo.

. Each j has a bias bj € [0, 1] that may be private information.
The distribution F of bj on [0,1] is common knowledge.

. Given unknown state x € {0, 1}, payoff of agent j of bias b; is
0 if d =x
ui(x,d, bj) = —bj if d=1 x=0
—(1—bj) if d=0 x=1
. Each j has a private signal s; € {0,1}, Pr(s; = x|x) > 1/2,
signals are independent across jurors.

. Each j's voting strategy is a function v; : [0,1] x {0,1} — {0,1}
that maps every type profile into a vote 0 or 1.

. There is a quorum rule g: d(v) = 1 if and only if ;. v; > q.



. Voters' preferences over alternatives depend on information:
For any bias b € [0, 1] there is a set S, C {0,1}" such that

s € Sp implies Eu(0, b|s) > Eu(1, b|s) and

s & Sp implies Eu(0, b|s) < Eu(1, bls).

. Beliefs over the optimal alternative are monotonic in signals:
For any s,s" € {0,1}" such that s > s’, Eu(1, b|s) > Eu(1, b|s')
and Eu(0, b|s) < Eu(0, b|s") for every b € [0, 1].

. There exists signal profiles s such that all voters prefer 1:

For all bias profiles by, ..., b, € [0, 1], the set NjenSp; # D.

. A committee is “minimally diverse” if there are members who
disagree on the optimal alternative for the same signals:

There exist b, b’ € [0, 1] such that Sp # Sp.



Unanimity in Homogeneous Juries (Feddersen & Pesendorfer 1998)

. d=A stands for a defendant’s acquittal and d=C for conviction.
. With prob. 7, defendant is guilty x=G, else she is innocent x=/.

. Each juror j has a signal s; € {g, i}, such that
Pr(si =g|G) = pg > 1/2 and Pr(s; = i|l) = pi > 1/2.

. Each j votes v; € {c, a}, c to convict, and to a acquit.
. The decision is d = A unless all jurors vote v; = c.

. Each juror j's bias is b, her payoff is:
—(1-b) if d=A x
ui(x,d,b) =< —b if d=C, x=
0 otherwise.
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. Truthful votingis vy = aifs; =1/, and vy = cif 5; = g.

. Let r be the probability of G, given a juror j's information.

. Her expected payoff is —r(1 — b) for A and —(1 — r)b for C.
. The juror j prefers Aif r < b, and C if r > b.

. We prove that truthful voting is not a Bayesian equilibrium.

. Consider juror j with signal i and suppose by contradiction
that every other juror votes truthfully.

. J's vote has no effect on d unless every other juror's signal is g.

. Hence, j votes v; = a if and only if

. _ (1-pg)pg!
PriClig. &) = G Trn-py i)

. Unless b is large or n is small, voting truthfully is not a BNE.
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. | contruct a symmetric mixed strategy equilibrium in which
each type g juror votes C, and each type /i juror randomizes.

. The mixed strategy 0;(C) of type i juror is such that:

b — (1—pg) (pg+(1—pg)oi(C))"Im
(1—pg)(pg+(1—pg)oi(C)) "~ tret+pi(1—pi+pioi(C))"~1(1-m) -

(1-p: w1 /7(1—pg)(1—b
. Hence: 0;(C) = % where x = "y %'

. As n — o0, x — 1 and hence 0;(C) — 1.

Jurors whose signals point to innocence likely vote for conviction.

. The probability that an innocent defendant is convicted
Pr(Cll;n) =[1—(1—0;(C))(1 — p;)]" increases in n.

A larger jury makes more likely an innocent defendant convicted.



Quorum rules and heterogenous preferences

. For every juror j, the bias b; € (0,1) is private information.

- Let Aui(sj bj) = L(v_pi|{keve=c}|=q-1} [EUi (d(vj=c, v_j), x, b))
—Euj(d(vj=a,v-j), x, bj)] Pr(v_jls;).

. The payoff difference Auj is linear in b; for both 5; =/, g.

. Ruling out dominated strategies, A is strictly decreasing in b;.

. A cutoff strategy is s.t. j votes v; = c if only if Au;(s;, bj) >0,

i.e., iff bj < Pr(x=Clsj, [{k #j: vk=c}| =g —1).

. Every undominated equilibrium is in cutoff strategies.

. If a truthful voting equilibrium exists under unanimous rule,
then it exists under with any quorum gq.



Deliberation

. The above analysis presumes that not all information has been
aggregated in deliberation prior to the vote.

. If voters deliberate and all voters’ biases b; coincide,
then of course they share all information in deliberation.

. Models of straw poll show that there may exist informative
equilibria even if biases differ among voters.

. But full information aggregation via straw poll requires
that the voters are unsure about each other's biases.

. Constrained first best may be achieved via a stochastic direct
mechanism unless the quorum is unanimity.

. The optimal mechanism may be implemented with deliberation
and voting with randomized quorum.



Optimal deliberation (Gerardi and Yariv 2007)

. Let us consider a direct mechanism:

. Each voter j (privately) reports her information (s;, b;) to a
mediator, who then makes a recommendation d(s, b).

. A final vote on X and Y takes place according to a g rule.

. By the revelation principle, any equilibrium of a game of
deliberation and voting can be achieved as eqm. of this mechanism
with truthful reporting of (s;, bj) and approval of d(s, b).

. Every non-unanimous quorum g has unanimous equilibria: voters
truthfully report, the mediator proposal is unanimously approved.

. Constrained first best is achieved unless quorum is unanimity.

. Voting can only harm welfare in the optimal direct mechanism.



. This begs a question: why do committees decide through voting?

. Direct mechanism can be implemented as “randomized voting”:
. Voters share private information (s;, bj) with each other.
. The decision d(s, b) is chosen randomly,
with prob. P|s, b function of individual reports.

. Because final decisions are public, there is no use for confidential
reports, and no need for a mediator.
. These results were tested in the lab (Goeree and Yariv 2011).

. Deliberation in the form of unconstrained communication
before the vote significantly improved efficiency.

. Subjects revealed private information with public messages.

. Such messages were a good predictor for final group choices.



Multi-player communication (Galeotti, Ghiglino & Squintani 2013)

. Every agent may make decisions.

. Each agent has information that is useful to all decisions,
but no agent is fully informed.

. Players are truthful in equilibrium only if their biases are close.

. If more agents are truthful to an agent j,
then each needs to be closer to j in order to be truthful.

. Each player's ex-ante welfare is higher if there is more truthful
communication, and also if truthful communication is more evenly
spread across players.



The model

. There are N = {1, ..., n} players.

. A state of nature x is uniformly distributed on [0, 1].

. Each player i has bias b;; w.l.o.g, by < by <, ..., < b,.

. i holds a private signal s; € {0,1} on x, with Pr(s = 1|x) = x.

. The exogenous communication network g € {0,1} describes
“who can talk to whom”: when gj; =1, i can send a message to j.

. Ni(g) ={j € N:gj =1} is i's communication neighborhood.

. The audiences are a partition N;(g) of N;(g): i must send the
same message to all players j in audience J, for all J € N;(g).

. A pure communication strategy is m;(s;) = {mi} jen(g):
if miy(s;j) = s;, then i communicates truthfully to audience J.



. gand m={my, ..., m,} define the equilibrium network c(m|g):
cii(m|g) = 1if and only if gjj = 1 and mjj(s;) = s; for s; € {0,1}.

. After communication, each player i chooses an action y; € R.

. An action strategy is y; : {0, 1}/M '@l x {0,1} - R,
where N;1(g) is the set of players communicating with i.

. The payoffs of i facing the action profile y and state x is

ui(9]x) = = Y (9 — x — bi)?

JEN
. The equilibrium concept is pure-strategy PBE.

. Given equilibrium (m, y), each player i's ex-ante payoff is:

Ui(m,y) = — X/%/E[(”(m) —x = b)?].



General Results

. Given the received messages m_;, by sequential rationality agent
i chooses y; to maximize his expected utility, which yields:

)/i(siu I‘f'l_,') = b+ E[X|S,', I‘?‘I_,']

. Given an equilibrium network c(m|g), let dj(m, g) be the
in-degree of j, i.e., the number of agents who are truthful to j.

. | first consider the case of private communication: the audience
partition is N;(g) = {{j} : j € Ni(g)}, for every player i.



Proposition For any communication network g, a profile (m, y) is
an equilibrium under private communication if and only if,
whenever | is truthful to j,

1
|bj — bj| < ——————
77 2[di(m, g) +3]
. i’s capability to communicate is independent across players.

. i's capability to communicate with j declines with:
. their bias difference and,
. how many other players communicate truthfully with j.

. We call this last result the ‘equilibrium congestion effect'.



. If i"is truthful to j, then j's action y; increases if m;; = 1,
and y; decreases if m; = 0.

. The effect of i's message on j's action depends on how well
informed j is:

. it is large if j is poorly informed,

. while it is small if j is well informed.

. Now, suppose i has an incentive to bias j's action y; upward, i.e.,
b; > b;, and that i has received signal s; = 0.

. When j is well informed, if i lies ad sends message m;; = 1, then
yj increases only slightly and it gets closer to i's bliss point.

. So, i deviates from truthful communication, which cannot be
part of an equilibrium.

. When j is poorly informed, if i lies and sends m;; = 1, then y;
increases substantially, possibly overshooting i's bliss point.



Proposition For any communication network g and collection of
audiences {N; (g)}ien, a strategy profile (m, y) is an equilibrium
if and only if, whenever i is truthful to an audience J € N; (g),

y b — b;
di(m, g)+3

jeJd

<) L

jer(dj(m:g) "‘3)2'

. Player i is trutful to audience J if her bias b; is not too different
from a weighted average of the biases b; of the players j in J.

. The weight of each player j's bias b; in the weighted average is
inversely related to j's in-degree dj(m, g), i.e., to how informed j is.

. We call these insights the 'equilibrium average bias effect’.

. This result covers any audience partition, including the case
N (g) = {Ni(g)} for all i, that models public communication.



Lemma For any communication networks g and equilibrium
(m, y), the ex-ante payoff of i is:

Ui(m,g) ==} (bi—bj)* =} 6(dj(m,1g) +3)

JjeN jeN

. Given a communication networks g and equilibrium (m, y), let
the proportion of players with in-degree d be P(d|m, g).

Proposition Consider communication networks g and g’, with
associated equilibria (m, y) and (m’, y’) respectively.
The equilibrium (m, y) Pareto dominates (m’, y’) if and only if

_" + P(d|m.g) ”EIP(dIm’,g)
d+3 =T g3



. Equilibria are then ranked with truthful message distributions.

Corollary If P(-|m, g) first order stochastically dominates
P(-|m’, g) then equilibrium (m, y) Pareto dominates (m’,y’).

Corollary If P(k|m', g) is a mean preserving spread of P(k|m, g)
then (m, y) Pareto dominates equilibrium (m’, y’).

. More information transmission in a FSD sense leads to a Pareto
improvement.

. Redistributing truthful messages evenly across players leads to a
Pareto improvement.

. We call this last result the ‘welfare congestion effect’.



Designing Deliberation for Decentralized Decisions

. Agents make individual decisions with external effects
and have private information of common value.

. They may share this information in a meeting,
and know each others’ preferences/biases.
Who should be invited to the meeting?

. Inclusion and exclusion of agents can affect the truthfulness of
other agents.

. It may be optimal to exclude potentially truthful agents,
or to include agents who are not credible.



Model

. A room is denoted by R = (N, «a, b). There are n+ 1 players
N={1,..,nn+1}.

. Each i has signal s; € {0,1} on an unknown state 6 € [0, 1],
with Pr{s; = 1|6} = 6.

. Each player i takes a decision y; € R.
Before decisions are taken, all players send public messages
m; €0, 1.

. Each player i has policy bias b; € R, and authority a; > 0,

his payoff is u;(y,0) = — Zj”ill aj(y; — 0 — bj)>.

. The solution concept is pure strategy Perfect Bayesian Equilibria.

. For each i € N, either m; = s; (truthful) or m; = 0 for both
si € {0,1}, babbling.



Results

. Every equilibrium is characterized as a partition: N = M U B.
. M are truthful “messengers” and B are “babblers.”

. There is always a babbling equilibrium: B = N.

. There may exist equilibria with M C N.

Proposition. For any R = (N, a, b), an equilibrium with N C M
exists for R if and only if, for all i € M,

Z“Jb + Z &j
JEM.; |M|+2 JEN\M |M‘+3



. Write R = (N,a,b) C R = (N', &/, b') if there is a mapping
f: N — N'such that for all i # j € N, (i) # (), a; = as),
and b,’ = bf‘(,‘)

Proposition. There exist rooms R and R’, with R C R’ and R’
possessing a N-truthful equilibrium, but R not possessing a
M-truthful equilibrium for any M C N.

. The babblers’ presence in the room makes information
aggregation possible.

. It is not in general the case that one can shrink the set of players
in a game possessing an M-truthful equilibrium and construct a
truthful equilibrium of any size.

. The presence of an agent with an intermediate bias can support
truthful communication between agents with relatively extreme
preferences.



. Suppose that a “convener” ¢ must partition the set of agents G
into N and O, c € N.

. N denotes the individuals inside the room, and O denotes the
individuals left “outside.”

Example. [Stepping Out of the Room | Suppose that the group G
consists of 3 agents, G = {c, 1,2}, with preferences and
authorities as follows: a. = 0.15, b = 0, a1 = 0.45, by = —0.06,
Ny = 0.4, b2 = 0.06.

. Benevolent optimization calls for R = {c, 1}. But if one does not
require that the convener include himself or herself in the room,
there is a better room: R’ = {1,2}.

. The amount of information transmitted (2 messages) is identical
in R and R'.

R" = {1,2} dominates R = {c, 1} because in R’ the information is
used by decision-makers with greater combined authority than in R.



Summary

. | have presented models of information aggregation in juries
and committees.

. Voting without deliberation leads to information aggregation
distortions when the quorum is too demanding (e.g., unanimity).

. Optimal deliberation can be implemented without a mediator
with “randomized quorum” voting rules (Gerardi & Yariv 2007).

. In consultative committees, there is “congestion” in equilibrium
communication and welfare (Galeotti, Ghiglino & Squintani 2013).

. Babblers can improve communication in consultative committees,
and the convener may need to “step out” (Patty 2024).



Next Lecture

. | will present theoretical models of media bias.
. Media bias need not reflect the biases of news media owners.

. Diverse beliefs of the public lead to market segmentation: news
firms pander to different readerships (Gentzkow and Shapiro 2006).

. Corrupt executives attempts to bribe media firms fail if there are
sufficiently many non-partisan firms (Besley and Prat 2006).

. Electoral mistakes may happen because voters get persuaded by
media slant, or because voters distrust biased media firms.

. Then, the median voter can be a centrist but his vote is not
decisive (Bernhardt et al. 2008).



