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THE GIFTS OF ATHENA

“The crucial [factor behind Europe’s
Industrial-Era surge in technological and
economic growth was] a small group of

at most a few thousand people who
formed a creative community based on

the exchange of knowledge.” 0 joek Mg

-- from “The Gifts of Athena” (2002)
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[J. Finance: “Visibility Bias in Tranmission ... ”]

“A missing chapter in our understanding of finance
consists of the social processes that shape economic
thinking and behavior ... [including] social
transmission bias, the systematic directional
modification of ideas or signals as they pass from
person to person.”

-- from 2020 AFA Presidential Address
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“We can potentially turn the Darwinian
tables on antibiotic-resistant bacteria ... We
shouldn't settle for a post-antibiotic fate.”

-- from Duke press release “Could Better Tests Help
Reverse the Rise of Superbugs?”
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Marc Lipsitch [epidemiology]
Harvard Chan ¢
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A Model of Socially-Acquired Knowledge

individual

—attention: each agent j allocates
attention across information source(s)

evaluation — €valuation: when exposed to a piece of
& information (“story”), agent i gets a
elention —private signal about the story ...

—retention: ... and decides whether to
retain the story as knowledge

social
social attention

sources

—onward transmission: other agents who

original pay attention to i may be exposed to any
sources story in i’s store of knowledge




Model: Stories & Agents

Stories
— exogenous pool of “original stories”
— each original story is true or false Po 1—po
e w=Tiftrue; w = F if false
* fraction p, of original stories are true T F
mr >0 mr <0
Agents g :
— unit-mass population of agents original stories
— an agent who retains a story gets knowing payoff (Pool O)

e wp > 0if true
* p < 0 if false

Po



Model: Individual and Collective Knowledge

— K'(¢t): individual knowledge

- ; K'(t): collective knowledge
e contains multiple copies of stories known by multiple agents
* referred to as “Pool S,” mnemonic for “socially-shared pool”

— N,,,(t): mass of agents who know m = 0 stories

- K(t) =1 — Ny(t): “knowledge prevalence” K(t) =

— My (t), Mg (t): mass of true and false stories in Pool S b6 = 2
s ==
3

Mr(t)
M7 (t)+MEp(t )

-ps(t) = “social veracity”



Model: Attention to Original and Social Sources

— A (t): rate that agent i encounters a randomly-
selected original story
 fraction p, of original stories are true

— AL(t): rate that agent i has social interactions

* during a social interaction with agent j, i is exposed to a
randomly-selected story from j’s knowledge

« AL(t)K(t): rate that agent i has a social interaction with
someone who has a story to share

* fraction ps(t) of socially-encountered stories are true

— each agent chooses (1} (t), AL(t)) subject to
c AL +ALMD <A A1) = >0; AL() =0

\ J J
| |

“attention budget” “automatic/minimal exposures”

,15/2 o /15/2

Pool O




Model: Private Signals and Story Evaluation

: T F
— upon encountering a story, each agent observes Pool S
* the source of the story (Pool O or Pool S)
: : : : : : T
* private signal s € [0, o) with continuous pdf g(s*|w)
— ... and Bayes-updates their belief 1

source veracity .

pSOUT‘CG
+

private signal
having likelihood

ratio Lt T

Pool O

“Is this story
true or false??”




Model: Private Signals and Story Evaluation

— upon encountering a story, each agent observes
* the source of the story (Pool O or Pool S)
* private signal s* € [0, ©) with continuous pdf g(s!|w)
— ... and Bayes-updates their belief to pi, given by

psource

- X (signal likelihood ratio Lt
1-— pl 1-— Psource ( 5 )

_ g(stw=T)
. g(st|w=F)
increasing, with L'(0) = 0 and lim L'(s') = oo

— assume: likelihood ratio L (Si) strictly

— henceforth, | will view L! € [0, ) as the signal

T F
Pool S
T

1

source veracity .

pSOUT‘CG
+

private signal
having likelihood

ratio Lt T

Pool O

“Is this story
true or false??”




Model: Story Retention

— agent i’s expected payoff from retaining a story is
pinr + (14 p')np

. . . 1 A —T1T
— retention is optimal whenever p* > p = il

nT—TF
* pis the threshold belief for story retention

— let L(p) be the threshold signal for retention to be
optimal, from a source with veracity psyyrce = P

)1 N

Psource = P p
|

Cim<i)

Psource = P
|
|

T

Pool S
T

1

“Is my belief
above p?”

Pool O




Model: Forgetting, Initial Condition, and Egm forgettfnsy

rate y

Forgetting

— each agent forgets each story they know
independently at rate y

— assumption for the talk: y = 0 retention T

collective knowledge

Initial condition P
— assumption: at time 0, agents know nothing at all inti;'catf.on
ﬁ

EqU|I|br|um non-social
— strategies = attention & retention exposures

— key objects: individual knowledge (Ny, N4, ...); SR
collective knowledge (M1, Mg); social veracity (ps) stories




Model Summary

BENCHMARK MODEL .
collective knowledge

— stories are true or false
— homogeneous agents
— agents allocate attention across

. : retention
original & social sources . .

— agents decide what stories to

retain as knowledge —
social
interaction
ﬁ

non-social
exposures

original
stories




Model Summary

BENCHMARK MODEL

— stories are true or false

— homogeneous agents

— agents allocate attention across
original & social sources

— agents decide what stories to
retain as knowledge

ATTRACTIVE-STORIES EXTENSION

— stories are also attractive or neutral
— agents enjoy knowing attractive
stories, even if false

1

collective knowledge

=

I\

\

_

ﬁ

original
stories

it

/



Model Summary

BENCHMARK MODEL

| collective knowledge PARTISAN-AGENT EXTENSION
— stories are true or false

— homogeneous agents

— agents allocate attention across
original & social sources

— agents decide what stories to
retain as knowledge

— agents are “partisan” (P) or “non-
partisan” (NP)
— only partisans care about
attractiveness, now interpreted
as “aligned with partisan view”
agents allocate attention across
original sources, own type, and
other type

/ NP — endogenous equilibrium mixing

ATTRACTIVE-STORIES EXTENSION

— stories are also attractive or neutral
— agents enjoy knowing attractive
stories, even if false

original
stories

21



Examples: Socially-Transmitted Info

A "b‘

Ay N\

Grandma’s recipe The Big Lie Binding reagents

2018 study: More widely-shared recipes tend to be both tastier and healthier.

2024 poll: 38% of US adults believed that Biden’s 2020 victory was not legitimate in
Jan 2024, up from 31% in Dec 2021.

2015 call to action by world’s leading chemical-probe researchers: Biomedical
researchers persistently fail to use objectively superior binding reagents.

Why does social transmission seem to “work” in promoting high-quality recipes,
but not truth in politics or research methods in biomedicine?

22


https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2017.00016/full
https://www.theguardian.com/us-news/2024/jan/02/poll-biden-2020-election-illegitimate
https://www.nature.com/articles/nchembio.1867

Key Findings: Benchmark Model

Strategic complementarity

— as people “listen” more to others, stories are filtered more intensively via
social transmission, which increases the payoff to social attention

Features of the equilibrium trajectory
— cold start: initially, agents only attend to original sources
— monotone: social veracity is weakly increasing over time

— sociality promotes quality content: enabling people to have more social
interactions strictly increases equilibrium social veracity



Key Findings: Attractive-Story Extension

Endogenous negative correlation

— even if “attractive” stories are inherently equally likely to be true, the
attractive stories in social circulation are less likely to be true

Crowding out

— widespread sharing of attractive stories “crowds out” other stories, resulting
in neutral stories also having lower veracity than in the benchmark



Key Findings: Partisan-Agent Extension

Non-partisan agents (NPs) only listen to one another
— intuitively: “NPs like me are more trustworthy sources”

Partisan agents (Ps) form a similar bubble if either inherent story
veracity is high or they have “extreme” preferences for partisan content

— intuitively: “why should | listen to those guys??”

But if inherent veracity is low and partisanship is “moderate,” Ps split
their attention in equilibrium
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Attention Allocation

Let ETI(p) be the expected benefit due to encountering a story from a
source with veracity p

Marginal value of attention to Pool O: ETI(p,) > 0
Marginal value of attention to Pool S: K(t)ETI(ps(t))
Since agents initially know nothing, K(t) = O atall timest = 0

— The equilibrium trajectory begins in an Isolated Phase in Which
agents only pay attention to original sources, namely, 1;, = A for all i



Story Retention

Let Y (t) be the rate at which each agent optimally retains stories

During the Isolated Phase,

Y(t) = Yo = Apoor (Do) + (1 — po)or (o))

where |
or(po) = PI‘(U > L(po)

or(Po) = Pr(Li > L(po)

a)=T)
a)=F)

are the retention likelihoods for true or false stories from Pool O.

As shorthand, define o7 = o7 (py) and opr = 0z (pPp)



Inflow of Newly-Retained Stories

. 1 A 1
Example with po < Sandp = -
Retained stories are

2
mostly true
' Retained volume is low
—

from original into knowledge
sources

—

1
Pin(Po; D) > >

29



Inflow of Newly-Retained Stories

Example with py, > %and p = 1

2
# ’ Retained stories even
' Retained volume is high

more likely true
from original into knowledge
sources Pin(Po; P) > Po

30



“Inflow Veracity”

7 (9.) Stories entering the knowledge pool from
PodT\Po original sources have “inflow veracity”
— pin(pO)r where
D (Do) = poor(po)

Z(1 — P0)0r(Po)



“Inflow Veracity”

Inflow Veracity Lemma
I pin(p) > max{p, p}
il p;,(p) strictly increasing and continuous in p
iii. p;y,(p) strictly increasing and continuous in p

Intuition: Retained stories are positively selected, only retained if the
agent’s signal is good enough for Bayes-updated belief to exceed p



Attentional Incentives during Isolated Phase

Pool O Pool S
— advantage: always see a story Pin(Po)
— disadvantage: lower veracity po
Pool S 1
— advantage: higher veracity p;,,(po) @ Whichpool
generates
— disadvantage: fraction 1 — K (t) of social interactions are higher
duds, with no story exposure expected
payoff?”
Isolation continues so long as ETI(py) > K(t)Ell(p;,(pp)), i.e., T
> ETl(po)
K(t) <K = Pool O
ETl(pin(Po)) Do
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Individual-Knowledge Dynamics

Individual-Knowledge Lemma

L

Ii.

N, (t) = “S:lm exp(—u(t)) forallm = 0,1,2, ..., where

t
u(© = | () exp(r(t - 9)ds
0

If L}im Y(t) =y, thengim K(t) = K%, where

K°°=1—exp<

)

Y

0.0)

Intuition: # stories
known at time t is
Poisson distributed ...

35



Individual-Knowledge Dynamics

Individual-Knowledge Lemma

L N,(t) = “S:lm exp(—u(t)) forallm = 0,1,2, ..., where

t
u(© = | () exp(r(t - 9)ds
0

ii. If th_>r£10 Y(t) =y, thengi_)rglo K(t) = K%, where

K°°=1—exp<

)

Y

0.0)

Intuition: # stories
known at time t is
Poisson distributed ...

Given thaty = 0
[assumption for talk],
K(t)T and K* = 1.

36



Transition: Isolated Phase = Social Phase

Let £ be the time at which K (£) = K.

ps(t) = pin(po)
As(®) =0
M) =2
Pr(t) = Yo
K(t) <K

/

ps(®) = pin(Po)
AE+)>0
AE+) =21-2E+)
Y*(t) has ambiguous discontinuity at £
K(f) = K has ambiguous kink at £

attention shifts to
social sources

rate of knowledge
acquisition may rise or
fall, depending on details

0 ISOLATED
PHASE

SOCIAL PHASE

37



Social Phase: Virtuous Circle

Social transmission drives a virtuous circle
— social filtering = rising social veracity [details next]

— rising social veracity + rising knowledge prevalence - rising benefit of
social interaction

constant social veracity rising social veracity
%
0 ISOLATED £ SOCIAL PHASE

PHASE
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Story-Pool Dynamics

Recall that social veracity ps(t) = ;41\323’ where XM (t) = M;(t) + Mz (t)

The story-pool state (M (t), Mr(t)) is governed by diff-equations

Mz (t) :\/10 (t)po Jor, +\/15 (K (D)ps(t)or (PS (t)), _\VMT (t),

inflow from Pool O inflow from Pool S outflow = zero

Mp(t) = 20(t)(1 — pg)oor + As (DK () (1 — Ps(t))UF(PS(t)) — yMpg(t)



Social-Veracity Dynamics

Using that M (t) = pgs(t) ZM(t), we can rearrange these diff-egs as

Mr(t) 1 (Ao()poor

Mr(t)  IM(D) ( ps (D ) +2s(OK (o (ps(0)
Mp@®) 1 (21— po)oor

Mp(t)  IM(t) ( 1 — ps(t) ) + As(OK (O)or (ps (1))
Finally, note that p¢(t) > 0 if and only if Mr.(t) > M (£)

Mr(t) ME(t)



Social-Veracity Dynamics

Mr(t)  Mgp(t)
Mr(t)  Mp(t)

= IN(t;ps(t)) + SF(t; ps(t)), where

Inflow effect: IN(t; pg) = Ao (t) (O'OT — — OpF 1—

social attention extra likelihood true stories retained
—— r :

Social-filtering effect: SF(t; ps) = As(t)K(t) (o7 (ps) — 0x(ps))
K_Y_)

knowledge prevalence

42



Social-Veracity Dynamics

Inflow and Social-Filtering Effects Lemma. At all times t:
i. IN(t;ps) is decreasingin ps and zero when ps = pi,, (Po)

Inflow effect
\\ Ps
L | |
1 1 1

0 p Pin(Po) ]

43



Social-Veracity Dynamics

Inflow and Social-Filtering Effects Lemma. At all times ¢:

IN(t; ps) is decreasing in ps and zero when ps = p;,,(Po)
SF(t;ps) > 0 for all ps € (0,1) and zero at ps = 0,1
SF(t; ps) is quasiconcave in ps and maximized at pg = P

Inflow effect
Social-filtering effect

> Ps
\7 :
0 p Pin(Po) p~(t) ]

“attractor veracity”

44



“Attractor Veracity”

Define the “attractor veracity” p™* (t) implicitly by the condition
IN(t;p™ (t)) + SE(t; p™(t)) =0
p(t) always evolves toward p™* (t)

1 _—
Inflow effect: IN(t; ps) = A (t) (UOT Po _ OoF po)
Ps 1—ps
social attention extra likelihood true stories retained
(—A—\ [ : \
Social-filtering effect: SF(t;ps) = Ac()K(t) (o7 (ps) — or(ps))
S

knowledge prevalence

45



Social-Veracity Dynamics

Inflow and Social-Filtering Effects Lemma. At all times ¢:

i. IN(t;ps) is decreasing in ps and zero when ps = pi,, (Po)
ii. SF(t;ps) > 0forallps € (0,1) and zero at ps = 0,1

iii. SF(t;ps) is quasiconcave in ps and maximized at ps = P
iv. SF(t;ps) and hence p*™(t) is increasing in K(t) and A¢(t)

Inflow effect
Social-filtering effect

> ps(t)
\ :
0 4 Pin (Do) P~ (1) ]

46



Monotonicity of the Attractor Veracity

Let p™* (4p, Ag, K) denote the attractor veracity, viewed as a function of
agent attention to original and social sources, and knowledge prevalence

—up until time t: A¢ = 0 and p**(t) = p;,, (pp)

—at time t: social attention jumps up to Ag = 2 — 1, causing p**(t) to
jump up to P**@o:/1 — Ao, K) > Pin(Po)

—after time t: p™*(t) = p** (Ao, A — 1y, K(t)) which, given the no-
forgetting assumption, is monotonically increasing to 100%

P =p™ (Ao, A — Ao, 1)
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Model: Stories & Agents

Stories
— exogenous pool of “original stories”

— each original story is (i) true or false (w = T, F)
and (ii) attractive or neutral (y = +,0)
 fraction p, of all original stories are true
 fraction g, of all original stories are attractive

— unlike truth, attractiveness is observable

—assume: Pr(T|y = +) = Pr(T|y = 0) = py,
i.e., attractive stories are inherently equally
likely to be true

Po 1—po
..

original stories
(Pool O)

49



Model: Stories & Agents

Stories
— each story is (i) unobservably true or false (w =T, F)

Po

and (ii) observably attractive or neutral (y = +,0) . _
0]

Agents
— unit-mass population of agents
— an agent who retains a story gets knowing payoff

i (if true) + mp (if false) + b (if attractive)

—assume: b + my > 0, i.e., agents benefit from
retaining attractive stories, even if false

7TT>O

7TF<O

Pool O




Impacts of Attractiveness: During Isolated Phase

More stories retained = K" rises

— holding all else fixed, this effect boosts the benefit of Po 1 =po
social interaction _
do
Retained stories are disproportionately attractive |
. . .y . 1—gqp :
— this effect also boosts the benefit of social interaction |

Retained stories have lower veracity than otherwise  r(etained inflow from Pool 0
— this effect reduces the benefit of social interaction

51



Example #1: Attractive Stories Trigger Social Filtering

N 1 .
Suppose thatpy = 0, p = p and neutral stories only

Agents will retain = 0% of the stories that they
encounter from original sources

So long as the forgetting rate y > 0, knowledge
prevalence remains = 0% forever

— the Social Phase never gets off the ground!

Pool O

retained inflow from Pool O




Example #1: Attractive Stories Trigger Social Filtering

Now suppose half of the stories are attractive

Agents will retain = 50% of the stories that they
encounter from Pool O, and what they know is all
desirable to know

— having attractive stories “in the mix” may be
essential to starting the social-filtering engine

As agents get stories from social sources, the
veracity of neutral stories will then further increase

Pool O

retained inflow from Pool O
[similar to]
Pool S at threshold time £
53



Example #2: Attractive Stories Stymie Social Filtering

Supposepg = 0,p = %, andmr+b =0

The attractive stories in social circulation are “junk”
that crowds out the more-valuable neutral stories in
circulation.

Even though knowledge prevalence is higher, the
benefit of social interaction is lower than if all stories
had been neutral

— adding attractive stories to the mix may cause the
Social Phase never to take off!

Pool O

T

positive expected
knowing benefit

54



Example #2: Attractive Stories Stymie Social Filtering

Supposepg = 0,p = %, andmr+b =0

The attractive stories in social circulation are “junk”
that crowds out the more-valuable neutral stories in
circulation.

Pool O

Even though knowledge prevalence is higher, the
benefit of social interaction is lower than if all stories
had been neutral

— adding attractive stories to the mix may cause the

Social Phase never to take off! N 1
positive expected
Remainder of talk: return to the No-Forgetting Assumption, knowing benefit

which ensures that the Isolated Phase eventually ends.

55
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Story-Pool Dynamics: New Notation

M, (t) = mass of stories with truth-value w and attractiveness y

pe, (t) = Mr () = social veracity of attractiveness-type-y stories
SXN T Mry(D)+Mpy(£)
M7, (t)+Mpy(t)

= share of attractive stories in Pool S

40 = T M (O Mg O TMpe

Mz, (t) = AoPo CIOI +\ AsK(t)q(t)ps+ (t); — l)’MT+ (t)}
| | |

inflow of true-attractive inflow of true-attractive outflow = zero
stories from Pool O stories from Pool S

Note: There are no “o” terms in this equation because attractive-story retention is 100%.

Note: Attention levels A, As are constant during the Social Phase.



Social-Veracity Dynamics: Attractive Stories

M7, (t) = A0qoPo + AsK()q(t)ps+(t)

Mr,(t) 1 (AOQOPO

Mr.(t) EM@)\q(©)pss(t) T ASK(O)

Mg, (t) = 20q0(1 — po) + AsK(£)q(t)(1 — ps4(2))

Mp, () 1 (30%(1—190)

Mer () IMO\ g = pss(0) ASK(t))



Social-Veracity Dynamics: Attractive Stories

Mé‘+(t)_M1,~‘+(t) _ Ao9q0 ( Po 1—=po )
Mpy(t) Mpi(t) EM(@)q(t) \ps+(t) 1—psy(t)

which equals zero at ps, (t) = pp.

2 |pey(t) = py atall times t




Social-Veracity Dynamics: Neutral Stories

Mzo(t) = A0(1 — qo)Po0or + ASK(t)(l — Cl(t))Pso(t)UT(Pso(t))

Mro(t) 1 (Ao(l — qo)Po0or

Mro ()~ IM©\ (L —q@)pso(0) T 75K “me(m)

Mpo(t) = 20(1 — q0)(1 — po)opr + ASK(t)(l — Q(t))(l — Pso(t))or(pso(t))

Mpo(t) 1 (/10(1 — qo)(1 —po)ogr

Mpo(t)  EIM@®\ (1 —q@®))(1 — pso(D)) + AsK()or (pso (t)))



Social-Veracity Dynamics: Neutral Stories

M7 (t) B M (1)
Mro(t)  Mpgo(t)

AsK(t)Aor(pso(t))

_ Ao(1—qo) (POUOT B (1- Po)UOF) +
IM(@®)(1 —q(®) \pso(®) 1 —pse(t) AM (1)

= 11__:(‘2) IN(t; pso(t)) + SF(t; ps0(t)) < IN(t; pso(t)) + SF(t; pso(t))

- neutral-story social veracity, p¢y(t), (i) rises more slowly and (ii)
converges to a lower long-run limit than in the benchmark model

61



Key Finding: Attractive Stories

Theorem 2. In the attractive-story extension:
(1) q*(t) > q, forall t.

(ii) ps,(t) = po forall t.

(i) ps™> Pso > Po
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Welfare Implications

If the benefit b is large enough, then obviously agents will be better
off once attractive stories enter the info ecosystem.

Otherwise, adding attractive stories to the mix can lower long-run
equilibrium agent welfare, for two reasons:

— attractive stories are not subjected to social filtering = the attractive
stories in circulation have lower veracity than they otherwise would

— neutral stories are “crowded out” by attractive ones > high-veracity
neutral stories that otherwise would have been told and told again have
shorter transmission chains and reach fewer agents



Example: Attractive Stories Reduce Welfare

- b = —m; + €, so that false-attractive stories generate = zero benefit
- po = 0, so that almost all stories are false

1 : : :
~qo =7, S0 that neutral and attractive stories are inherently equally common

Neutral Stories: The neutral-story inflow from Pool O is tiny but has
relatively high veracity, equal to p;,,(pp) > P.

Attractive Stories: The attractive-story inflow from Pool O has veracity p,
and, in volume, dwarfs the neutral-story inflow.

—> almost all stories that people know are attractive, i.e., g*(t) = 1 forall t

—> stories encountered socially generate = zero expected benefit
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—modeling agent heterogeneity
—can “echo chambers” persist in the long run?



Model: Stories & Agents

Stories
— each original story is (i) true or false (w =T, F)
and (ii) attractive or neutral (y = +,0), as in the Do 1—p,

attractive-story extension

original stories
(Pool O)
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Model: Stories & Agents

Stories

— each original story is (i) true or false (w =T, F)
and (ii) attractive or neutral (y = +,0), as in the
attractive-story extension

Agents
— two types: non-partisan (NP) and partisan (P)

— NP agents get knowing payoffs as in the
benchmark model

— P agents get knowing payoffs as in the
attractive-story extension
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Model: Attention

Agents can allocate their attention budget
any way they like across

— original sources

— social interaction with own type

— social interaction with other type

A “type-0 echo chamber” is a situation in
which type-0 agents interact among
themselves but never with the other type

Pool O
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Non-Partisan Agents: Higher Veracity

NP agents (“NPs”) pay full attention to the
source with the highest overall social veracity

AND € D
NPs are selective in the attractive stories they C
choose to retain, while Ps are not >
p \ / NP

- in the long run, the veracity of stories
known by NPs must strictly exceed the
veracity of stories known by Ps

Pool O
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Non-Partisan Agents: Echo Chamber

NP agents (“NPs”) pay full attention to the pie
source with the highest overall social veracity

AND —
NPs are selective in the attractive stories they C D
choose to retain, while Ps are not _x_’
p \ / NP

-2 in equilibrium, an NP echo chamber must
eventually emerge and persist forever

Pool O

NP *co % 00

D pd{® =pd " = ps®land g™ = qo
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Partisan Agents: A Partisan Echo Chamber?

P*xco
Ps+

Suppose that Ps also only interact with Ps.

Long-run veracity and prevalence in Pool P must then be as in
the attractive-story extension. Namely:

Pxco __
—Ps+ = DPo

Pxoo

- q > (o

P*x *
- Pso . <Ps

There is a clear tradeoff for Ps when deciding whether to
“follow” Ps vs NPs

— stories known by NPs are more true
— stories known by Ps are more attractive
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Partisan Agents: A Partisan Echo Chamber? e

For a P agent, staying in the partisan echo chamber yields
per-story expected payoff

g7 + portr + (1 — po)mp) + (1 — CIP*OO)EH(ngoo)
\ J \ J

| |

P agents always retain for neutral stories, P agents follow
attractive stories the same retention strategy and get
the same payoffs as NPs
payolf Pool O

By contrast, stories heard from NPs have expected payoff

qo(b + ps”mr + (1 — ps™)mr) + (1 — qo) ENl(ps™)
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Partisan Agents: A Partisan Echo Chamber?

Pgioo = Po Pso

Consider the case with py = 0, i.e., ™~ all stories are false.

Staying in the partisan echo chamber yields per-story
expected payoff b + mp.

Deviating to “listen” to NP agents yields per-story payoff
qo(b +psmr + (1 = ps™)mp) + (1 — qo) ENl(ps™)
( | \ J

Y |

since ps™ > p > 0, P agents prefer to P agents also benefit from the neutral

hear attractive stories from NP sources stories they hear from NP sources

There is a unique b > —Tr such that P agents prefer not to
leave the echo chamber if and only if b > b.
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Summary and Key Takeaways

This paper introduced a simple and tractable model of the evolution of
collective knowledge when people are exposed to stories socially.

Sociality drives a virtuous circle, in which social filtering of information
makes social interaction more valuable.

|”

Socially-encountered stories with “viral” features are (endogenously)

less likely to be true.

When original-story veracity is low, “partisan echo chambers” may
emerge but only if partisan agents’ benefit from knowing false
partisan-aligned content is sufficiently high.



Exciting Future Directions: Info Ecology

Bits of information do not exist in isolation. They interact ecologically
within infobiomes, much as bacteria interact within microbiomes.

Specific infobiome topics that especially interest me:

—competing ideas
e see Dasaratha and He (“Learning from Viral Content”)

—legibility & enabling knowledge

—perspectives & ideology
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