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Public Discourse

Which social policy leads to better outcomes?

Which political candidate is more qualified?



Conformity Bias

Cf. Ash (1955); Irving (1982); Esser & Joanne (1989); 
Browning (2005); and Solomon (2014).
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Promoting Diverse Collaborations



Explore

Social Learning  + Conformity Bias

{
Can we say something general?



The Model



Story: Caesar or Pompeia

✓
<latexit sha1_base64="dTALxb3XA7LtedbdR6xzN0f+0L4="></latexit><latexit sha1_base64="dTALxb3XA7LtedbdR6xzN0f+0L4="></latexit><latexit sha1_base64="dTALxb3XA7LtedbdR6xzN0f+0L4="></latexit><latexit sha1_base64="dTALxb3XA7LtedbdR6xzN0f+0L4="></latexit>

¬✓
<latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit><latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit><latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit><latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit>

or



Titus the Truthteller

Distribution of conformity orientations

Cassius the Conformist

Minthe the Middling

↵
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Agent i’s payoffs for a declaration

Truth-seeking orientation Conformity orientation

Belief in the truth 
of the declaration

Proportion of Neighbors 
making the same declaration

Ui(x) = ↵iPi(x) + (1� ↵i)Ni(x)
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Social influence is 
represented by edges.

Agents are represented 
by nodes.

Our agents inhabit a social network



Circle Regular d-4 Complete

ER Random Star



Something else?



Learning

1. Private evidence

2. Public declarations



Example Distributions of Evidence

σ0 1

¬θ
f¬θ(σ) = 2− 2σ

θ
fθ(σ) = 2σ



General Distributions of Evidence

¬✓
<latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit><latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit><latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit><latexit sha1_base64="t2weOV7xCqAohEvSboe2DCpOHSg="></latexit>

<latexit sha1_base64="dTALxb3XA7LtedbdR6xzN0f+0L4="></latexit>



Updating on Private of Evidence

via Bayes’ rule

<latexit sha1_base64="dTALxb3XA7LtedbdR6xzN0f+0L4="></latexit>



Learning from others’ declarations

↵i(2Pi(✓)� 1) + (1� ↵i)(2Ni(✓)� 1) > 0
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Ni(✓) = 1
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Ni(✓) = 0
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Structure of discourse

(1)

(2)

(3)

i
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Structure of discourse

(4)
i
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Computational Results



Parameter Sweep

§ Networks. complete, regular, circle, star, ER random.

§ Population sizes. 2 to 20 agents.

§ Initial declarations. all true, all false, equally split.

§ Initial beliefs. confidence in true state (P(x) = 3/4), 
skepticism toward true state (P(x) = 1/4), and 
ignorance about true state (P(x) = 1/2).





Informativeness of Declarations

I(x) ⌘ H(q|q(x) = 1/2)�H(q|x)



Optimal Expected Informativeness
from Conflicted Neighbors



Proposition 1: The most influential and informative 
declaration, in expectation, is that made by an agent 
when her neighbors are evenly split in their declarations.



Informativeness of Networks



Number of agents 
declaring the true state

Individual agents
in the network

Possible configurations
of declarations

EX [I(G)] /
NX

k=0

(Nk)X

j=1

NX

i=1

EX [I(xi)]
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Informativeness of Large Networks

N ! 1
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Star



8G, I(G) � I(Star)
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Proposition 2. For large networks, the star network is 
minimally informative.





8G, I(G)  I(Complete)
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Proposition 3. For large networks, when the population 
is evenly split, the complete network is maximally 
informative.



8G, I(G)  I(Circle)
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Proposition 4. For large networks, for some range of 
states near consensus, the circle network is maximally 
informative.



I(Complete)  I(G)  I(Circle)
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Proposition 5. For large networks, near consensus, 
all networks (including regular and random 
networks) of minimal degree at least two will be 
intermediate in informativeness to the circle and 
complete network.
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Some network 
of influences
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Some distribution of 
conformity biases  
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Some states 
of the world 

Assumptions

§ Connected

§ Bidirectional edges

§ Full support § Distinct

§ Mutual absolute 
continuity



At even split

At all states

Conclusions

Near consensus
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There’s more that can be said…



Moral I: honest communication is 
bolstered by diversity of opinions



Moral II: social networks differentially
produce and sustain this diversity



Thank you.



R Shiny GUI for the model

amohseni.shinyapps.io/Truth-and-Conformity-on-Networks

Open source code on GitHub

github.com/amohseni/Truth-and-Conformity-on-Networks

https://amohseni.shinyapps.io/Truth-and-Conformity-on-Networks/
https://github.com/amohseni/Truth-and-Conformity-on-Networks

