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JUROR #8 AN
The wisdom of crowds!

ADRIAN
Ah yes! The Condorcet Jury Theorem.

CONDORCET
Did someone mention my name?...

) ROSA
iy But better! We want to capture the
back and forth of deliberation...
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MODEL

A group of n agents has to decide between two
alternatives, a and b.

Each alternative is supported by objective evidence:
a<+ {ay,...,ap}, b+ {bi,...,bm_r}.

Alternative a is better than b (¢ > m — /).

But agents don’t know this.

Each agent has private evidence for a and b, and
votes for the alternative with more evidence.*

*In case of a tie they abstain.




Deliberation occurs in rounds.
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of m items.*

*Independently, without replacement.
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ROUND o

Each agent samples & items of evidence from the pool
of m 1tems.*

ROUND ¢t > 1
Agents compare their vote with the collective decision.

If they disagree, they disclose all evidence for their
preferred alternative (that hasn’t been disclosed yet).

Agents then update private evidence and votes.

This keeps going until no new evidence is disclosed.
The collective decision at termination is the outcome
of deliberation.** {3

*Independently, without replacement.
**Deliberation is guaranteed to terminate.
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In this example deliberation leads to the wrong
answetr...
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In this example deliberation leads to the wrong
answer... but how likely is that to happen?

Let’s look at snapshots of the deliberation
process.
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RESULT

Take odd k£ and ¢/m > 1/2. AS n — oo, we have:

ROUND 0

If £ > 2(m — ¢), no one votes for b: not
enough total evidence for b to make anyone
vote for it. Deliberation terminates here.

If £ < 2(m — /), we get a majority* for a: every
agent has a probability p > 1/2 to vote for a.
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RESULT

Take odd k£ and ¢/m > 1/2. AS n — oo, we have:

ROUND 0

If £ > 2(m — ¢), no one votes for b: not
enough total evidence for b to make anyone
vote for it. Deliberation terminates here.

If £ < 2(m — /), we get a majority* for a: every
agent has a probability p > 1/2 to vote for a.
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RESULT

Take odd k£ and ¢/m > 1/2. AS n — oo, we have:

ROUND 0

If £ > 2(m — ¢), no one votes for b: not
enough total evidence for b to make anyone
vote for it. Deliberation terminates here.

If £ < 2(m — /), we get a majority* for a: every
agent has a probability p > 1/2 to vote for a.
This is just the Condorcet Jury Theorem!
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RESULT

Take odd k£ and ¢/m > 1/2. AS n — oo, we have:

ROUND 0

If £ > 2(m — ¢), no one votes for b: not
enough total evidence for b to make anyone
vote for it. Deliberation terminates here.

If £ < 2(m — /), we get a majority* for a: every
agent has a probability p > 1/2 to vote for a.
This is just the Condorcet Jury Theorem!

*But not unanimity! p < 1, so some agents
vote for b.

Initial accuracy per agent

Fraction of correct collective decisions
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ROUND 1

There's some (=~ (1 — p)n) agents voting for b.

They disclose all their evidence for b. As a a

n — oo, this is all (!) existing evidence forb. "= g i
i

If K < m — ¢, then no a-supporter is left.
Deliberation terminates here.

b
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Take odd k£ and ¢/m > 1/2. AS n — oo, we have: >om—10) A <2m—1)

ROUND 1
There's some (=~ (1 — p)n) agents voting for b.
They disclose all their evidence for b. As a a

n — oo, this is all (!) existing evidence forb.  "" el
<m—/ > m(m—£+1)/y

If K < m — ¢, then no a-supporter is left. N
Deliberation terminates here. < m(m—e-1)/p

If m(m—£+1)/p < k < 2(m — ), the majority for b b a
a survives. There's no more evidence for b to unanimous majority majority
be learned, so deliberation terminates here.

If m — ¢ < k <m(m—£-1)/y we get a majority
for b. But not unanimity!...
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Take odd k£ and ¢/m > 1/2. AS n — oo, we have: >om—10) A <2(m— 90
a a
ROUND 2 unanimous majority
If m — ¢ < k < m(m—¢=1)/y, there is still a _Sm—t p\>mmTHlR
fraction of a-supporters left. As n — oo, they o
hold all evidence for a. Once they disclose, < m(m—t=1)/,

It's game over.

b b a

unanimous majority majority -

a

unanimous
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At round 0 the group does well.
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At round 1 it does well for &k > m(m—£+1)/p, For
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RESULT IN A NUTSHELL

At round 0 the group does well. . =60, m=100,n=71

At round 1 it does well for k& > m(m—¢+1)/s, For $ o

smaller k we get the flip to b. s

At round 2 it does well for k > m — ¢: a takes £ °° —— t=0
: 0.5 - (=1

over again. t=2

But for smaller & we get b.

0114
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RESULT IN A NUTSHELL

At round 0 the group does well.

1.0

At round 1 it does well for k& > m(m—t+1)/s. For %%
smaller &£ we get the flip to b. : Zj
At round 2 it does well for & > m — /: a takes % 0.6
over again. % 0.5
g 0.4

But for smaller & we get . 5 037
o 0.2

If & 1s the amount of effort agents are willing £ 211
to put in, then smaller & is perhaps more 0.0 -

realistic.
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MORALS

TRADEOFF

To prevent bad evidence from
flooding the zone, agents really
need to do their homework.
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TRADEOFF

To prevent bad evidence from
flooding the zone, agents really
need to do their homework.
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TRADEOFF

To prevent bad evidence from
flooding the zone, agents really
need to do their homework.
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Carolina Corredor
2 reviews

AND A DESIGN RECOMMENDATION
Capping discussion early = bad.

2 months ago
| had a very disturbing experience at this bar. When we
arrived, we asked a waiter whether we could sit at an
outside table that had just become available, and he
told us yes. We sat down, but about 30 seconds later
the owner came over, saw ... More

5 Like < Share

Response from the owner 2 months ago

Ciao Carolina,

Please carefully check and delete your review you
must have mistaken the Bar!

You were definitely not at out place.

Thank you.
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MORALS  “eci;,

TRADEOFF

To prevent bad evidence from
flooding the zone, agents really
need to do their homework.

AND A DESIGN RECOMMENDATION
Capping discussion early = bad.

Allowing discussion to follow its
course - better.
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TL;DR: We study wisdom of crowds in a formal model of deliberation where agents have probabilistic access to evidence and
selectively disclose it to their peers in order to induce opinion change.

Abstract:

We analyze a formal model of deliberation in which agents have probabilistic access to evidence and selectively disclose it to
their peers in order to induce opinion change. We present theoretical and simulation results that tackle the question: does
deliberation improve the collective accuracy of the group? We also study the impact of diversity on the quality of deliberation
outcomes.
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Can we do any better?
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When drawing evidence, evidence is sampled in
proportion to salience.
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SALIENCE

Make some items of evidence more salient than
others.

Salience determined by s: higher s means
a-evidence more salient.

When drawing evidence, evidence is sampled in
proportion to salience.

Simulation results
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SALIENCE

Make some items of evidence more salient than
others.

Salience determined by s: higher s means
a-evidence more salient.

When drawing evidence, evidence is sampled in
proportion to salience.

Simulation results show double hump.

Correct collective decisions at termination
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SALIENCE

Make some items of evidence more salient than
others.

Salience determined by s: higher s means
a-evidence more salient.

When drawing evidence, evidence is sampled In
proportion to salience.

Simulation results show double hump.

In the second (w > 0.7): a-evidence more salient,
a wins easily.

Correct collective decisions at termination
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SALIENCE

Make some items of evidence more salient than
others.

Salience determined by s: higher s means
a-evidence more salient.

When drawing evidence, evidence is sampled In
proportion to salience.

Simulation results show double hump.

In the second (w > 0.7): a-evidence more salient,
a wins easily.

In the first (0.3 < w < 0.5): b-evidence more
salient, but ¢ wins. Initial vote is for b, which
makes a-voters dissenters.

orrect collective decisions at termination
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EXTRA MORALS

SALIENCE

Making the optimal decision a (bit of an) underdog can go a
long way.



