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Abstract

This paper develops an economic-epidemiological model of the production and
circulation of socially-shared content (e.g., claims, products, and skills) called
“ideas” among a population of agents. Agents receive informative private signals
about the ideas that they encounter and retain them as knowledge if sufficiently
likely to be true. As idea production increases, the equilibrium veracity of agents’
collective knowledge decreases. This in turn reduces agent welfare whenever new
ideas are sufficiently unlikely to be true, providing an efficiency rationale for insti-
tutions (like academic journals) that restrict or raise the cost of injecting new ideas

into social circulation.
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“What information consumes is ... the attention of its recipients. Hence a

wealth of information creates a poverty of attention.” — Herbert Simon, 1971

Over the past several decades, advances in digital technology have led to a profound
democratization of content production and dissemination. The cost of producing ideas
and other information has fallen sharply, allowing scientists, musicians, reporters, and
others to publish information without relying on traditional intermediaries such as aca-
demic journals, record labels, or broadcast media (Gentil-Beccot et al. (2009), Waldfogel
(2017), Goldfarb and Tucker (2019)). At the same time, the cost of finding and resharing
information has declined, as online social platforms enable rapid and widespread engage-
ment across large networks of users. As a result, the flow of ideas and other content in
social circulation has expanded dramatically.

Making it easier to produce and share ideas has clear benefits, as it leads to more con-
tent, greater variety, and more rapid access to information (Varian (2019), Brynjolfsson
et al. (2006), Weitzman (1998)). However, when people’s attention is scarce, individual
ideas may be shared less widely and scrutinized less deeply, reducing the potential for
social learning. For instance, in earlier media environments, large audiences were ex-
posed to a relatively small set of news stories, creating focal points for discussion and
social scrutiny. By contrast, audiences today are increasingly consuming news produced
by podcasters, YouTubers, and TikTokers via social media and video platforms (Reuters
(2025)). Moreover, with the torrent of new content, people’s attention shifts more quickly
across topics, limiting the extent to which any given news story is widely discussed or
carefully evaluated (Wu and Huberman (2007), Leskovec et al. (2009)).

Motivated by these trends, this paper develops a tractable economic-epidemiological
model of the production and social circulation of ideas. Each agent who encounters an

idea decides whether to retain it as knowledge, based on the veracity of its source and an



informative private signal about whether it is true. Agents encounter ideas directly from
producers and choose how intensively to seek out other agents socially to be exposed to
ideas that others’ know. Producers earn revenue each time that an agent retains one of
their ideas as knowledge and choose how intensively to produce new ideas. Agent and
producer behavior together determine the equilibrium dynamics of idea production and
collective knowledge.

The paper’s analysis begins in a baseline model with exogenous production of ideas.
Each producer generates a new idea at rate n > 0. Each idea is then exposed to randomly
selected agents at an exogenous rate normalized to one. In addition to these exposures
from producers, each agent i may pay a flow social-attention cost cs(\'(t)) to be exposed
to ideas socially from others at time-varying rate A\’(¢). Agents choose which ideas to
retain, getting a positive payoff from true ideas and a negative payoff from false ideas.

The first main finding is that lowering the marginal cost of social attention increases
equilibrium steady state (ESS) social veracity (the fraction of agents’ collective knowledge
that is true), social attention, agent welfare, and producer revenue. Intuitively, agents
only retain ideas when their private signals are sufficiently favorable. Consequently, the
ideas that an agent passes along socially are, on average, more likely to be true than the
ideas that she has encountered herself. As the cost of social attention falls and agents
engage with more ideas socially, this process of social filtering happens more frequently
and social veracity increases. Agents then have an incentive to further increase their
social attention, driving up social veracity even more in a virtuous cycle. And as ideas
spread more widely through the social channel, producer revenue increases as well.

The second main finding is that increasing the idea-production rate reduces ESS
social veracity, social attention, and per-idea revenue and, when new-idea veracity is
sufficiently low, also reduces ESS agent welfare. Intuitively, as more ideas are injected

into circulation, agents’ collective attention is less concentrated and individual ideas are



subjected to less social filtering. This causes social veracity to fall, prompting agents to
pay less attention to the social channel. As social veracity and social attention both fall,
each idea then spreads less widely and producers’ per-idea revenue also declines.
Section 3 endogenizes idea production with profit-maximizing producers who earn
revenue each time someone retains one of their ideas. Permanently lowering marginal
production costs temporarily increases both idea production and agent welfare. However,
as the inflow of new ideas increases, social filtering becomes less effective and social
veracity fall over time. This prompts agents to reduce their social attention, which
in turn lowers revenue and leads producers to reduce idea production. These long-
term countervailing effects may be stronger than the immediate benefits of having lower
costs. A numerical example shows how permanently lowering idea-production costs can in
fact trigger an equilibrium phase change in which the informational environment evolves
toward a new ESS in which social veracity, social attention, producer profits, and agent

welfare are all much lower than before.

Related Literature. This paper contributes to the field of economic epidemiology,
with implications for social learning and media economics. Broadly speaking, economic
epidemiology studies the role of economic decision-making in the diffusion of information.
Applications include infectious disease! and memes as well as products and practices that

spread through word of mouth.

Memes: This paper examines how ideas enter and spread socially through a population
of agents. As such, the paper contributes to the theory of memes. Memes are units of
cultural transmission that spread through populations via social interaction (Dawkins,

1976). In a typical memetic-theory model, memes diffuse under exogenously-specified

n the infectious-disease context, the information in question is the disease-causing genetic material
embodied in the pathogen and relevant economic decisions include people’s decisions whether to be
vaccinated, how intensively to socially distance, and how to treat their infections.



transmission rules, often incorporating behavioral biases such as conformity (Henrich
and Boyd, 1998) and prestige (Henrich and Gil-White, 2001) within a broader framework
of cultural evolution (Boyd and Richerson, 1985; Richerson and Boyd, 2005). In these
models, the likelihood that a meme is adopted or transmitted is taken as primitive,
and agents do not evaluate memes based on their informational content or economic
consequences.? By contrast, agents in this paper optimally choose (i) how intensively to
interact with others and (ii) whether to retain each idea that they encounter, based on

informative private signals and a correct understanding of the game.

Adoption epidemics: More specifically, this paper contributes to the literature following
Banerjee (1993) on adoption epidemics,® settings in which innovations spread through
a population in epidemic fashion via social transmission from previous adopters. In
Banerjee’s seminal model, a fraction of the population observes a new rumor at time t = 0
and gets an informative private signal about its truth. However, those who encounter the
rumor later do not receive private signals and make inferences solely based on when they
heard about it. McAdams and Song (2025) extends Banerjee’s model to a setting in which
all agents get equally-informative private signals, with a focus on the transient diffusion
dynamics (“innovation lifecycle”) of a single idea. By contrast, this paper introduces
a model of socially-transmitted knowledge in which many ideas are constantly being
created, transmitted, and forgotten, and focuses primarily on equilibrium steady states.

Moreover, this paper differs by endogenizing the production of ideas, which affects both

2Related models in cultural evolution and evolutionary biology include selection mechanisms based
on “fitness,” allowing some memes and genes to spread more successfully than others. However, these
papers typically do not model agents as forming beliefs or making rational decisions; instead, differential
replication rates are specified directly or derived from reduced-form behavioral assumptions. See e.g.,
Nowak (2006) on evolutionary dynamics under a general replicator framework.

3The term “adoption epidemics” was coined by McAdams and Song (2025) to contrast with the
literature following Banerjee (1992), Bikhchandani et al. (1992), Ellison and Fudenberg (1995), and
others in which agents learn from observing whether or not others have adopted an innovation. By
contrast, in an adoption epidemic, agents are only prompted to consider an innovation when encountering
someone who has already adopted it.



the thickness of the information market and the veracity of agents’ collective knowledge.

Decentralized social learning: This paper also contributes to the literature on decentral-
ized social learning and whether there is a “wisdom of the crowd,” specifically the recent
stream of work that examines the impact of selective social sharing. Bowen et al. (2023)
show that if some agents share selectively and others underestimate this selection, beliefs
can diverge sharply, with polarization worsening as networks expand. Hsu et al. (2021)
model partisan cascades in which heterogeneous priors and persuasion motives drive the
spread of low-credibility content through strategic sharing. Relatedly, Eliaz and Spiegler
(2020) analyze how competing narratives can persist in equilibrium when individuals are
drawn to ideas that provide identity-affirming interpretations of events. Together, this
literature highlights how the preferences and perceptions of those who transmit informa-
tion can shape the content that persists in circulation. By contrast, agents here have
identical preferences, correct beliefs, and a correct understanding of the game.

Like this paper, Perego and Yuksel (2016), Danenberg and Fudenberg (2024), and
Dasaratha and He (2025) study dynamic learning models in which information spreads
socially. In Perego and Yuksel (2016), agents choose between producing first-hand in-
formation and searching for information produced by others. They emphasize feedback
between information production and social diffusion, but their main mechanism is a noise-
amplification externality arising from communication frictions, whereas the key force here
is an attention-congestion externality. In Danenberg and Fudenberg (2024), users decide
how much effort to devote to evaluating content before sharing. The resulting feedback
between evaluation intensity and content composition can generate path dependence and
nonstandard comparative statics, including cases where reducing the credibility of false
content increases its prevalence. Dasaratha and He (2025) show that when platform news

feeds place too much weight on viral content, rational agents can converge to misleading



steady states in which most shared ideas are false, even if users prefer to share truth.

Another related line of work focuses on how differences in shareability or algorith-
mic interventions shape long-run learning. Papanastasiou (2020) shows how platform
fact-checking policies can alter diffusion dynamics. Experimental work by Pennycook et
al. (2021) demonstrates that subtle accuracy prompts can improve the quality of what
users share. Buechel et al. (2023) develop a model in which asymmetries in signal shar-
ing—arising when some messages are inherently more “infectious” than others—create a
substantial probability of misinformation dominating in equilibrium.

Like this paper, Jackson et al. (2022) considers the impact of long transmission chains
on social learning. In their model, messages may “mutate” during each transmission event
and learning is limited as transmission chains grow longer due to noise accumulation.
By contrast, longer social-transmission chains here are associated with higher-veracity
collective knowledge, because agents only choose to retain and pass along ideas that they

believe are sufficiently likely to be true.

Economic diffusion: Because ideas spread through word of mouth, this paper also relates
to the broader economic literature on diffusion; see, e.g., Campbell (2013), Campbell et
al. (2017), Leduc et al. (2017), and Sadler (2020). The papers in this literature typically
emphasize how information or products spread across a network given agents’ search
technologies and patterns of interaction. By contrast, this paper focuses on how agents
evaluate and selectively retain ideas that they encounter socially from others. A second
distinction is that, in much of the diffusion literature, the transmission process is taken as
given or driven by exogenous parameters, whereas here both the rate of social interaction
and the volume of ideas entering circulation are endogenous. As a result, the model

captures feedback between attention, idea production, and information quality.

Information overload: Following Simon (1971), a large literature emphasizes that atten-



tion is a scarce resource in information-rich environments. Models of limited attention
and information processing (Sims, 2003; Matejka and McKay, 2015; Gabaix, 2014) and
empirical work on collective attention dynamics (Wu and Huberman, 2007; Leskovec et
al., 2009) highlight how increasing the volume of information can dilute attention across
items. This paper contributes by endogenizing both the supply of ideas and the intensity

of agents’ exposure to new ideas under costly attention to social information channels.

Media markets. Finally, the paper relates to the literature on how incentives in media
markets shape the quality, reliability, and interpretation of information; see e.g., Mul-
lainathan and Shleifer (2005), Gentzkow and Shapiro (2006), Gentzkow et al. (2025),
Allcott and Gentzkow (2017), and Perego and Yuksel (2022). These papers emphasize
how competition, bias, and demand for confirmatory content can distort the supply of
information and shape trust in news sources. This paper differs by highlighting how
social transmission itself shapes the supply of media content. I find that, even when
producers are not strategically distorting content, reducing production costs can lower
equilibrium information quality by diluting the effectiveness of social transmission as a

mechanism for collective social learning.

1 Model

Ideas. New ideas are created at rate 7(t) (details below). Each idea is either true
(1 =T) or false (1 = F); fraction py € [0,1] of new ideas are true. Each idea remains
active until obsolescence, which arrives independently across ideas at rate v > 0. Let

I(t) be the mass of active ideas at time ¢, referred to as the idea pool.

Knowledge. There is a unit-mass population of agents. Each agent has a store of

knowledge consisting of copies of active ideas that she has previously encountered and



chosen to retain (details below). K'(t) denotes agent i’s store of knowledge at time ¢. Let
K(t) = w;K'(t) be the multi-set union of the ideas known by all agents, counting each
copy of the same idea as distinct. KC(t) is the knowledge pool.

Let M.(t) be the mass of type-7 ideas in K(t), for 7 = T, F. Define shorthand
YM(t) = Mp(t) + Mp(t) for the volume of knowledge. M(t) = (M. (t) : 7 =T, F) is the
knowledge state. The state of the system Q(t) = (Mr(t), Mp(t),I(t)). Q= (Qt) : t > 0)

is the system trajectory.

Definition 1 (Social veracity). “Social veracity” ps(t) = g@((?) is the share of the knowl-

edge pool that is true.

The agent problem. FEach agent seeks to maximize the expected present value of their

stream of payoffs, discounted at interest rate r.

Exposure to ideas: producer channel. Each agent i is exposed to an idea directly from
producers at rate ((t) determined by producers’ choices (details below). Each such

exposure creates an unavoidable producer-exposure cost cp > 0 incurred by the agent.

Ezposure to ideas: social channel. Each agent i is socially exposed to a randomly-selected
idea from the knowledge pool at endogenous rate A'(t). Agent i chooses \'(t) € [A,ﬂ
where 0 < A < X < oo and pays flow social-attention cost cg(A(t)) at time t. By
assumption, cg(0) = c5(0) = 0, c%(A\) > 0, and either A < oo or limy 4 cg(A) = oo. Let

A(t) = E;[\'(t)] be the average social-attention level across all agents at time t.

Evaluation: Agent i observes the channel through which she was exposed and receives

an informative private signal s° € R drawn from a distribution with continuous p.d.f.

g(s|7) and c.d.f. G(si|r).* The likelihood ratio L(s’) = Z57=1) s assumed strictly

4By assumption, agents’ private signals are conditionally i.i.d. across agents and across ideas. If
agents were to evaluate an idea in the same way, such as by looking on Wikipedia, then their signals
about that idea would be positively correlated. In the extreme case with identical signals, each idea



increasing in s*, with limg_,_. L(s) = 0 and lim,_,., L(s") = oco. Define shorthand
L' = L(s") for the realized likelihood ratio of the underlying private signal. In the
numerical examples, agents’ signals are normally distributed with s' | 7 =T ~ N (u, 1)
and s' | 7 = F ~ N(—pu, 1), where g > 0 indexes signal informativeness. The likelihood

ratio is then L(s') = exp(2us’).

Retention: When retaining an idea, agent ¢ gets lump-sum payoft 7 > 0 if the idea is
true or mp < 0 if it is false. Given posterior belief p’, agent i optimally retains an idea if

and only if the expected payoff p'ny + (1 — p")mp > 0.

Definition 2 (Retention threshold). The “retention threshold” p € (0, 1) is the posterior

belief given which an agent is indifferent whether to retain an idea:

p P—— (1)
Interpretation: Acting on ideas. The idea-retention payoffs (77, 7) can be micro-founded
in a broader model in which agents not only retain ideas but act on them. In particular,
suppose that there is an enabled action associated with each idea, such as buying a
product, following a recipe to cook a meal, or citing a scientific finding. This action is
helpful with payoff 7 if the idea is true, or harmful with payoff 7 if the idea is false.
An agent i who believes that an idea is true with probability p* > p has an incentive to
retain the idea and then take the action, earning positive expected payoff. On the other
hand, if p* < p, the agent prefers not to retain the idea and earns zero payoff. In some
applications, the enabled action may also provide the mechanism for social transmission,

as when people encounter a diet when seeing a friend adopt it or a conspiracy theory

when seeing someone post about it.

would be either always retained or never retained by the agents who encounter it.
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The producer problem. There is a unit mass of producers, each seeking to maximize

the expected present value of their stream of profits, discounted at interest rate r.

Revenues: Fach producer earns a lump-sum unit of revenue each time that an agent

retains one of its active ideas as knowledge.

Production: Each producer m generates a new idea at rate ™ (t), referred to as production
intensity. In the baseline model of Section 2, producers generate new ideas at exogenous
rate 1. In the extension of Section 3, producer m chooses 7™ (t) and pays flow production
cost C(n™(t)). By assumption, C'(0) =0, C'(0) > 0, C"(n) > 0, and lim,_,», C'(n) = oo.

Let n(t) = E,,[n™(t)] be the average production intensity across all producers at time t.

Promotion: Each active idea is directly exposed to a randomly-selected agent at exoge-
nous rate p > 0. Each agent is exposed to an idea through the producer channel at

time-varying rate 3(t) = pI(t). To simplify equations, assume p = 1.5

Equilibrium. Each agent i’s strategy specifies their social-attention level and their
rule for which ideas to retain (depending on channel source and private signal) in every
possible system state.® Each producer’s strategy similarly specifies their production
intensity for every system state. When players’ strategies are individually optimal at
each point in time, the resulting system trajectory * = (M7(t), M (t), I*(t)) is referred

to as an equilibrium trajectory.

Equilibrium steady states. An equilibrium steady state (ESS) consists of (i) an equi-

librium trajectory in which the knowledge pool and idea pool do not change over time,

5Given that p is fixed and exogenous, there is no loss of generality in normalizing it to one. In future
work, it would be interesting to endogenize the promotion rate, especially if the model is also enriched
so that producers have private information about the quality of their ideas.

6By assumption, an agent’s payoff when retaining an idea does not depend on what else is in her
store of knowledge. In future research, it will be valuable to extend the present analysis to settings
where ideas may conflict, be complementary, or build off one another. In such richer models, agent i’s
retention strategy will depend on her store of knowledge K'(t) as well as the knowledge state M (t).

11



implying that social veracity p§(t) = p& and direct-exposure rate f*(t) = g* for all
t > 0, and (ii) stationary strategies that generate that equilibrium trajectory, namely,

AN*(t) = X and n™*(t) = n™* for all agents 4, producers m, and times ¢ > 0.7

2 The Game Among Agents

This section considers a baseline version of the model in which each producer generates
a new idea at exogenous rate n > 0. A key insight that emerges from this section’s anal-
ysis is that the social-attention game among agents exhibits strategic complementarity.
In particular, higher population-wide social attention in the past induces higher social
veracity today, which in turn induces higher social attention today. The main finding is
that the set of equilibrium steady states (ESSs) is naturally ordered, with higher-veracity
ESSs also having higher social attention, higher knowledge volume, higher agent welfare,
and higher producer profit (Thm 1). Equilibrium comparative statics results are also
available on how lowering social-attention costs and/or raising the idea-production rate

affects ESS outcomes (Props 1-2).

2.1 Equilibrium Steady States

Theorem 1. In the exogenous-production model: (i) An ESS exists. (ii) ESSs with
higher social veracity have higher social attention, higher knowledge volume, higher agent

welfare, and higher producer profit.

The rest of this subsection proves Theorem 1. Parts A-B characterize individually-

optimal agent behavior regarding which ideas to retain (Part A) and how intensively to

"Given that players within each population are identical, the analysis focuses on symmetric ESSs.
When agents are indifferent over an interval of attention levels, asymmetric ESSs may also exist that
generate the same aggregate social attention.

12



seek out ideas socially (Part B) at each point in time from any given knowledge state.
Parts C-E then examine the resulting dynamics at the population level, determining the
stock of ideas (Part C), characterizing the unique equilibrium trajectory from any given
initial condition (Part D) and providing a simple inequality condition that determines
whether equilibrium social veracity is increasing or decreasing at each time t (Part E).
Part F identifies the set of ESSs as the fixed points of a monotone mapping, ensuring
that a maximal ESS exists. Parts G-H describe agent welfare and producer profit in any

ESS and verify the desired ESS-comparison results.

A. Optimal idea retention. Agents encounter ideas from two sources: direct from
producers with veracity py, and socially with veracity ps(t). Suppose that agent i en-
counters an idea from a source having veracity p. Agent ¢ optimally retains this idea if
and only their posterior belief exceeds the retention threshold p (see equation (1)) if and

only if their private signal’s likelihood ratio L? exceeds L(p), defined implicitly by

Po_ P i), 2)

True ideas and false ideas from a source having veracity p will be retained with probability
or(p) = Pr (Li > L(p)|r = T) and op(p) = Pr (Li > L(p)|r = F), respectively. Let

1 (p) denote the overall likelihood that an idea from a source having veracity p is retained:

¥(p) = por(p) + (1 — p)or(p).

Because agents only retain ideas when their private signal is sufficiently favorable, the

inflow of ideas retained from any source has higher veracity than that source.

Definition 3 (Inflow veracity). Let p;,(p) denote the veracity of the ideas that agents

13



choose to retain from a source having veracity p, referred to as “inflow veracity”:

. _ por(p)
PulP) = Y T (- por() )

Lemma 1 gathers together some useful facts about the inflow-veracity function p;, (p).

Lemma 1 (Inflow veracity). (i) pin(p) > max{p,p} for all p € (0,1). (ii) pi(p) is
strictly increasing and continuous in the source veracity p over the range p € (0,1]. (iii)

Pin(p) is strictly increasing and continuous in the retention threshold p for all p € (0,1).

B. Optimal social attention. The expected value of encountering an idea socially

depends on social veracity pg:

V(ps) = mrpsor(ps) + mr(1 — ps)or(ps). (4)

At ps = 0, all ideas are false and agents optimally never retain any idea encountered so-
cially; so, V(0) = 0. As social veracity increases, the value of social encounters increases:
V'(ps) = mror(ps) — mror(ps) > 0.

An agent with social attention \* enjoys expected flow payoff from social encounters
AV (ps) — es(\) and is constrained to choose A € [\, A]. The best-response correspon-

dence takes the form

A, V(ps) < cds(A),
N(ps) = (e A ds(N) = Vips)h, Vips) € [ds(D), ds(V)], (5)
A, V(ps) > cs(N)

By construction, AB%(-) is a continuous and non-decreasing correspondence. If marginal

14



cost cg(A) is strictly increasing in A, then APR(pg) is single-valued for all pg. Otherwise,
if dg(\) =k € [V(0),V(1)] over an interval of attention levels, AB%(pg) will be interval-

valued at the veracity level pg such that V(pg) = k.

C. Stock of ideas and direct exposures. Let [(t) be the stock of non-obsolescent
ideas at time ¢. New ideas are created at exogenous rate n > 0 and become obsolescent

at rate . Dynamics of the stock of ideas are characterized by the differential equation

I'(t) = n(t) = ~1(t), (6)

where 7n(t) = n > 0 for all ¢ in the exogenous-production model considered here.
I(t) evolves monotonically toward long-term limit /> = 2. Since each active idea is
exposed to a randomly-selected agent at rate normalized to one, and the agent population

has unit mass, () = I(¢) for all ¢. Consequently, in any ESS, the direct-exposure rate

p = limyo B(t) = %

D. Characterizing the unique equilibrium trajectory. The knowledge state M (t) =

(Mrp(t), Mp(t)) evolves according to the following system of differential equations:

Myp(t) = B(t)pnor(pn) + A)ps(t)or(ps(t)) — vMr(t) (7)

Mp(t) = B()(1 = px)or(py) + AE)(1 = ps(t))or(ps(t)) — yMe(t) (8)

Parsing equation (7): (i) The first term is the inflow of true ideas into agents’ collective
knowledge via the producer channel. There is a flow 3(t) of direct exposures. Fraction py
of these exposures are with true ideas, and fraction o7 (py) of those result in retention.
(ii) Similarly, the second term is the inflow of true ideas via the social channel. Agents

encounter ideas socially at average rate A(t), and the agent population has unit mass,

15



generating a flow A(t) of social exposures. Fraction pg(t) of these exposures are with
true ideas, and fraction or(pg(t)) of those result in retention. (iii) The final term is the
outflow of true ideas from agents’ collective knowledge, as each copy of each idea becomes

obsolescent at rate 7. Equation (8) is similar, but for false ideas.

Constructing the unique equilibrium trajectory: From any initial knowledge state M (0) =

(M7(0), Mp(0)), the unique equilibrium trajectory (M;(t), Mj(t) : t > 0) is constructed

as follows: (i) current social veracity p&(t) = zj‘ﬁ*(g)

is mechanically determined from the
current knowledge state; (ii) current social attention \*(¢) is uniquely determined from
p&(t) by equation (5); (iii) the direct-exposure rate 5(t) is exogenously determined (Part
C); and (iv) knowledge dynamics (M7} (t), Mz (t)) are uniquely determined by p%(¢) and

A*(t) by equations (7,8).

E. Equilibrium dynamics of volume of knowledge. Summing the expressions (7-

8) yields the following differential equation for the volume of knowledge:

EM'(t) = B)Y(pw) + M) ¢ (ps(t)) — yEM (). (9)

Note that ¥ M'(t) = 0 exactly when XM (t) = XM**(ps(t), A(t), 5(t)), where

v

In particular, XM'(t) =2 0 if XM (t) < XM**(ps(t), A(t), 5(t)) or, in words, the volume of

knowledge evolves toward LM**(ps(t), A(t), 5(t)). Moreover, equation (10) directly im-

EM**(ps,\\B)

plies: (i) XM*™*(ps, A, B) is strictly increasing and continuous in (pg, A, #); (ii) s

ZM™*(ps,\\B)
B

Recall that 8 = 1 in any steady state (Part C). Define shorthand XM**(pg, ) =

is strictly decreasing in \; and (iii) is strictly decreasing in 3.

16



Y M**(pg, A, %) for the steady-state volume of knowledge.

F. Equilibrium dynamics of social veracity. Using Mp(t) = ps(t)XM(t) and
Mp(t) = (1 — ps(t))XM(t), (7-8) can be re-written as

Mp(t) 1 Bt pxor(py) . B
Mp(t)  SM(1) < s W T<ps<t>>) Y (11)
Mpt) 1 B(t)(1 —pn)or(pn) - B

Me(t) ~ EM(1) ( Topsy 0 F(pS“))) v (12)

o Mr() _ Mg(t)
The expression #(t) — Mfr(t)

plays an important role in the analysis. Whenever this
expression is positive, the mass of true knowledge grows at a faster percentage rate than

the mass of false knowledge, causing social veracity pg(t) to rise.

Mp(t) _ Mp(t)

Subtracting the equations (11-12), we see Ve e

NI(ps(t); B(t)) + SF(ps(t); A(t)) = 0, where

2 0 and hence pi(t) = 0 iff

Nli(ps; ) = ? (UT(pN)];_: —op(pn) 11 :];)Z> (13)
new—ini;o’w effect
SE(ps; A) = AMor(ps) — or(ps)) (14)

~
social-filtering effect

Lemma 2 provides several useful facts about the new-inflow and social-filtering effects.

Lemma 2 (New-inflow and social-filtering effects). (i) For any > 0, NI(ps; ) is
continuous and strictly decreasing in ps and zero when ps = pin(pn). (it) For any A > 0,
SF(ps; A) is continuous and positive for all ps € (0,1), quasiconcave in ps with mazximum

at ps = p (defined in (1), less than p;,(pn) by Lemma 1), and zero at ps = 0 and ps = 1.

An implication of Lemma 2 is that there is a social-veracity level, called “the attractor

veracity,” at which the new-inflow effect and social-filtering effect sum to zero.
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New-inflow effect NI(ps; B)
Social-filtering effect SF (ps; 1)

|
o B Pin (o) pr(Ah)

Figure 1: Ilustration of the new-inflow and social-filtering effects and the resulting at-
tractor veracity p*™ (A, f).
Definition 4 (Attractor veracity). For any social-attention level A\ > 0 and direct-

exposure rate 5 > 0, the “attractor veracity” p**(\, B) is the unique social-veracity level

ps such that N1(ps; 8) + SF(ps; \) = 0.

Lemma 3 (Attractor veracity). For all A > 0 and 8 > 0: (i) p™(\, ) is well-defined and

P (A B) = pinlpw). (i) pls(t) 2 0 if and only if ps(t) = p™(A(t), B(t)). (iti) p™ (A, B) is

continuous, strictly increasing in A\, and strictly decreasing in (.

ecall that 6 = £ 1n any steady state (Part C). Define shorthand p =p ;).
Rllhﬁg’ d Part C). Define shorthand p**(\ **)\Z

G. Derivation of all equilibrium steady states. For any social-attention level A >
0, there is a unique symmetric® steady state (SS), denoted SS(A). In SS(A), social veracity
is p5*(A) and the volume of knowledge is XM**(\) = XM (p&(A), A). SS(A) is an ESS if
and only if A € APR(pg())), since attention A\’ = X is a best response for each agent i.
ABH(pg(X)) is an increasing correspondence because the attractor veracity p&(\) is

an increasing function (Lemma 3) and AP®(pg) is an increasing correspondence. As such,

8If agents are indifferent across an interval of attention levels, as in the intermediate (dynamically-
unstable) ESS in Figure 2(b), then there are many asymmetric ESSs. However, all ESSs having the
same social veracity must have the same population-wide average attention level.
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it has a fixed point by Tarski’s Theorem; so an ESS exists.

Suppose that SS(A!) and SS(A?) are both ESSs, with A\ > A, Since p§()\) is
(strictly) increasing, p% > pg. Since XM**(pg, \) is increasing in both pg and A\, L M? >
Y M!. Tt remains to show that the higher-veracity / higher-attention / greater-knowledge

ESS must also have higher agent welfare (Part H) and higher producer profit (Part I).

Note on notation: MBT(pg) is an interval but, since the attractor veracity p&()) is
strictly increasing in ), there is at most one attention level X € APE(pg) such that
A € ABE(pir(N)). For ease of exposition in subsequent ESS analysis, I will sometimes use
the notation “AB%(pg)” loosely to mean this specific social-attention level, as opposed to

the full interval.

H. Agent welfare across ESSs. Consider any given ESS. Each agent encounters
ideas directly from producers at rate g and socially at rate A\*. Direct exposures generate
net flow benefit n(V(pn) — cp) /v, which is positive if and only if V(py) > cp or, equiv-
alently, py > V~!(cp). Social exposures generate net flow benefit \*V (p%) — cs(\*) =
fo/\* (V(ps) — cds(N))dA. Overall, the expected present value of each agent’s payoff stream

in any given ESS is

n(V(pw) = cp)/y + AP (05)V (95) — es(A(p5)).

r

W =

(15)

ESS agent welfare in (15) is strictly increasing in p§ and hence higher in higher ESSs.

I. Producer profit. Let R(t) denote the expected present value of the revenue stream
generated by a new idea produced at time t, referred to as “per-idea revenue.” For any
given production process (n™(t) : t > 0), producer m’s total profit (discounted at time

t=0)is O™ = [T e " (n™(t)R(t) — C(n™(t)))dt. The paper’s analysis focuses on steady
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states (SSs), where n™(t) = n and R(t) = R for all t. Producer profit is then 77R+C(").
To derive the per-idea revenue R, note that each idea is exposed (“seeded”) to a
randomly-selected agent at rate one until obsolescence, which occurs at rate v. So,
R= RTO where R? is the expected present value of the revenue stream due to each seeding
event. To derive R°, consider a seeding event at time ¢t = 0. With probability 1 — 1 (py),
the directly-exposed agent chooses not to retain the idea and zero revenue is generated.
With probability 1 (px), the agent retains a copy of the idea as individual knowledge
and the producer earns a lump-sum unit of revenue at ¢ = 0. The seeded idea then
spreads socially from that initial agent until obsolescence, with each new retention event

generating another copy of the idea and another unit of revenue.

Definition 5 (Branching rate). An idea’s “branching rate” b is the rate at which each

existing copy generates new copies via social exposure.

Given volume of knowledge XM and social attention A, each copy is exposed to some
agent at rate ﬁ Since socially-encountered ideas have veracity pg, each such exposure

results in retention with probability ¢(pg). The branching rate is therefore

b= S rb(ps) (16)

Conditional on initial retention, the producer earns one unit of revenue immediately
and then an additional unit each time a new copy is created, which happens at rate be
until obsolescence. Since the idea survives until time ¢ with probability e™* and future

payoffs are discounted at rate r,

R® = ¢(pn) (1 + /000 e et hett dt) = (pn) (1 - .

b ) Ypn)(r +7)
+v—-0

SR AV TAC VNG
r+~v—>o (17)

Equations (16,17) characterize R" in terms of three endogenous variables (A, ps, M). A
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simpler formula (derived next) is also available that depends only on M.

Definition 6 (Family size). The “family size” X associated with a seeding event is the
number of copies of the idea in the knowledge pool associated with that seeding event when

the idea becomes obsolescent.

The number of copies grows until obsolescence as a pure-birth branching process with
branching rate b. Conditional on initial retention at time 0 and obsolescence at time T,
expected family size equals €. Since initial retention occurs with probability ¥(py) and

obsolescence occurs at rate v, expected family size is given by

Ylon)r

—’ (19)

X = wlpy) [ e e di
0

In any steady state, expected family size must also satisfy a stationarity condition.
At each point in time, there is a flow > = % of seeding events, as well as a flow vXM

of knowledge exiting the pool. For these flows to be equal, we must have

X
L .7 (19)
Y
(18) is a growth-based formula for expected family size, while (19) is essentially an ac-
counting identity. Combining these two expressions allows us to characterize the branch-

ing rate in any steady state as a function only of the volume of knowledge ¥ M:

n(pn)
b=~y — . 20
Ly (20)
This in turn allows us express per-seed revenue in any steady state as
RO _ ¢(pN)(T+’Y) (21)
r+n¢(py)/(vEM)
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Equation (21) implies that per-seed revenue (and hence producer profit) is higher in

higher ESSs, since the volume of knowledge XM is higher (Part E). ]

2.2 Numerical Examples

Throughout the paper, I consider two numerical examples. In both examples, we have
new-idea veracity: py = 0.2; idea-retention payoffs: mr = 4 and wp = —2; producer-
exposure cost: cp = 0.01; private-signal informativeness: p = 0.5; obsolescence rate
v = 1; discount rate: r = 1; and idea-production rate: fixed at n = 1 in Section 2 and
endogenized in Section 3. Social-attention costs take different functional forms, with cost

parameter g = 1 unless otherwise specified:
(a) quadratic: cg(\) = 0gA?/2 with no constraints, i.e., A = 0 and A\ = 00; or

(b) constrained linear: cs(\) = 20s\ with A = 0.1 and X = 2.5.

Optimal idea retention: The retention threshold p = —£- = L Given u = 0.5, the

T —TF 3

likelihood ratio L(s') = e*. Each agent retains an idea from a veracity-p source whenever

(1-p)p 2p

®(5(p) — 3) and op(p) =1 — B(5(p) + 3).

s8> 35(p) =In <M> = In <ﬂ>, resulting in retention probabilities or(p) = 1 —

New-idea inflow veracity: Ideas retained through the producer channel have veracity

PNUT(]?N)
pnor(pn) + (1 — py)or(pn)

Pin (PN) =

1-®(In(2)-1/2) ~ 0.48.

ere, we have pin(px) 1—‘I>(ln(2)—1/2)+4[1—@(1n(2)+1/2):|

Value of idea encounters: An agent’s expected payoff when encountering an idea from a

22



ps" (1) ps" ()

28R (pg) ) 2R (ps)
1~ 244 I B

N N

unique ESS maximal-veracity ESS

minimal-veracity ESS

\

0 pinéPN) ps~ 074 1 0 Pin(PN) ps ~ 074 1
(a) (b)

Figure 2: Equilibrium steady states. Panel (a): With quadratic costs, there is a

unique ESS. Panel (b): With linear social-attention costs up to a constraint, there are

three ESSs, including one with minimal social attention.

source with veracity p is

V(p) = mrpor(p) + 7r(1 — p)or(p)

=4p[1 — @(In((1 — p)/2p) — 3)] —2(1 = p)[1 — ®(In((1 — p)/2p) + 3)].

Here, we have V(py) = 0.14 > c¢p = 0.01; so, agents benefit when exposed to more ideas

directly through the producer channel.

Optimal social attention: In the quadratic case, c4(\) = s and each agent’s best-

response social-attention level is AP#(pg) = %;S). In the constrained-linear case,

.

0.1 if ps < V71(205) ~ 0.66

N (ps) = [0.1,2.5] if ps = V1(205),

2.5 if pg > V1(20).

\

Computation of the set of ESSs: An ESS with social veracity and social attention (pg, A)
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exists if and only if ps = p&*(\) (see Lemma 3) and A = A\PE(pg). Figure 2 graphs these
curves in the numerical examples. The attractor veracity curve p**(\) is identical in
both cases, but the best-response curve A2 (pg) is smoothly increasing in the quadratic
case versus a step-function in the constrained-linear case. In the quadratic case, there
is a unique ESS with (p§, A*) ~ (0.74,2.44). In the constrained-linear case, there are
three ESSs: (i) the maximal-veracity ESS has (p%, \*) = (0.74,2.5); (ii) the minimal-
veracity ESS has (pg, \) = (0.48,0.1); and (iii) a dynamically-unstable ESS with (pg, \) =
(V=12), (ps) "' (V71(2)) ~ (0.66,0.87).°

2.3 Equilibrium-Steady-State Comparative Statics

This section considers equilibrium comparative statics in the exogenous-production model,
focusing on the maximal-veracity ESS. There are two main findings. First, lowering the
cost of social attention raises social veracity, social attention, agent welfare, and producer
revenue. Second, increasing the idea-production rate reduces equilibrium social veracity,
social attention, and per-idea revenue, and also reduces agent welfare whenever new ideas

are sufficiently unlikely to be true.

A. Social-attention costs. Consider a family of social-attention cost functions cg(+; 0s)
indexed by 0s € (0,00) satisfying the assumptions of the model such that ¢(\;6g) is
strictly increasing and continuous in fg. Let p5(0s), A*(6s), W*(0s), and R*(fs) denote
the social veracity, social attention, agent welfare, and per-idea revenue in the maximal-

veracity ESS, viewed as functions of fg.

91 omit dynamic-stability details to save space. For intuition, note that agents are indifferent in this
ESS between all social-attention levels in the interval [0.1,2.5]. Any decrease (or increase) in average
social attention for even a short period of time induces social veracity to fall (or rise), at which point
agents find it optimal to pay minimal (or maximal) attention. After that, social veracity falls (or rises)
monotonically over time toward the minimal-veracity (or maximal-veracity) ESS.
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(a)
Figure 3: Equilibrium comparative statics with respect to social-attention
costs. Panel (a): In the quadratic case, the unique ESS falls continuously as costs
rise. Panel (b): In the constrained-linear case, the maximal ESS does not depend on 6g
halving but the ESS with minimal social attention disappears once 6y is sufficiently low.

Proposition 1. In the exogenous-production model: p&(0s), A*(0s), W*(bs), and R*(0s)

are all strictly decreasing in 0.

Intuitively, decreasing the marginal cost of social attention leads agents to engage
more frequently in social interactions, increasing the rate at which ideas are socially fil-
tered. This raises social veracity, which in turn increases the benefit of social interaction,
in a virtuous circle. Agents are better off as social interactions become more valuable

and, as ideas spread more widely, per-idea revenue rises as well.

Numerical example: quadratic case (Figure 3(a)). As the marginal-cost parameter fg
decreases, AB%(pg; 05) rises continuously for each social-veracity level pg but the attractor
veracity p&(A) does not change. Social veracity and social attention in the unique ESS

both rise continuously as g falls.

Numerical example: constrained-linear case (Figure 3(b)). As 0g falls, the veracity level
at which agents are indifferent whether to pay attention decreases. There are three

possibilities: (i) if 65 > V(p5()\))/2 ~ 1.22, then the minimal-attention steady state
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(SS) with (p, ) =~ (0.48,0.1) is the unique ESS; (ii) if 05 < V' (p5*(A))/2 ~ 0.55, then the
mazximal-attention SS with (p, ) ~ (0.74,2.5) is the unique ESS; or (iii) when 6g lies
between these thresholds, the minimal- and maximal-attention SSs are both ESSs, as well

as a third (dynamically-unstable) ESS with pg = V!(205) and A = (p5) (V1 (265)).

B. Idea production intensity. As more new ideas are produced, agents encounter
ideas more frequently through the producer channel. So long as new-idea veracity py is
not too low, this direct effect benefits agents. However, having more ideas injected into
social circulation also reduces the effectiveness of social filtering. Consequently, social
veracity falls and agents get less welfare benefit via the social channel.

More precisely, let p5(n), A*(n), W*(n), and R*(n) denote the social veracity, social
attention, agent welfare, and per-idea revenue in the maximal-veracity ESS, viewed as
functions of production intensity 1. Proposition 2 shows that p§(n), A\*(n), and R*(n)
decrease with 7. Moreover, agents are worse off as 7 increases if new-idea veracity is

sufficiently low.!°

Proposition 2. In the exogenous-production model: (i) p&(n), A*(n), and R*(n) are

strictly decreasing. (ii) W*(n) is strictly decreasing if py <p=V""(cp).

Intuitively, as more ideas enter social circulation through the producer channel, each
idea is socially encountered less frequently due to congestion among ideas. This reduces
the social-filtering effect that buoys the veracity of the ideas in social circulation. This
prompts agents to reduce their social attention, which further reduces the rate of social
encounters and leads to even lower social veracity, in a vicious cycle. The benefit that

agents get through the social channel therefore unambiguously declines. Moreover, if

10The agent-welfare effect is ambiguous in general. For example, in the extreme case in which all ideas
are true (py = 1), it is easy to show that agent welfare is increasing in 7 so long as the producer-exposure
cost cp is less than the benefit 7 from retaining a true idea.
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Figure 4: Equilibrium comparative statics with respect to idea-production rate
n. Panel (a): In the quadratic case, the unique ESS falls continuously as 7 rises. Panel
(b): In the constrained-linear case, doubling idea production has a modest effect but
quadrupling it induces a phase change in which agents choose minimal social attention
in the unique ESS.

py < p, then the cost cp of each direct-exposure event exceeds its expected value and

the producer channel harms agents more as 7 increases.

Numerical example: quadratic case (Figure 4(a)). As production intensity 1 increases,
the attractor veracity pg(A) falls continuously for each social-attention level pg but
MBE(pg;0s) does not change. Social veracity and social attention in the unique ESS

both fall continuously as 7 rises.

Numerical example: constrained-linear case (Figure 4(b)). As n rises, the social-veracity
level p&*(2.5) that can be sustained under maximal social attention declines. Define 7
implicitly by pi*(2.5;7) = V1(2); here, /) ~ 2.88. There are two possibilities: (i) if n < 7
as when 7 =1 or = 2, then the minimal- and maximal-attention SSs are both ESSs, as
well as a third (dynamically-unstable) ESS with pg = V=1(2) and A = (p5) "1 (V1(2));
or (i) if n > 7 as when 7 = 4, then the minimal-attention SS is the unique ESS.

What about agent welfare? As production intensity increases, agents get more benefit
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through the producer channel (since V(py) > cp) but less through the social channel
(since social veracity falls). In both examples, it turns out, the net effect of increased
idea production is to harm agents. As 7 rises from 1 to 4, ESS agent welfare falls from

3.12 to 2.00 in the quadratic case, and from 1.26 to 0.56 in the constrained-linear case.

3 Endogenous production of ideas

The game among agents studied in Section 2 has an underlying strategic complementarity.
As agents engage more frequently in idea-transmitting social encounters, social veracity
increases and agents have more incentive to seek out social exposures. Moreover, as
social veracity increases, per-idea revenue increases and producers have more to gain
from generating new ideas. On the other hand, as more ideas are produced and injected
into social circulation, social veracity falls and agents have less incentive to engage with
others socially.!' The broader game among agents and producers therefore is not a game
with strategic complementarity, and we cannot appeal to standard monotone methods
when analyzing the set of equilibrium steady states (ESSs).

Section 3.1 characterizes the set of ESSs in the broader game with agents and pro-
ducers. The main finding is that, despite this not being a game with strategic comple-
mentarity, the set of ESSs remains naturally ordered. In particular, ESSs with higher
social veracity must also have higher social attention, higher production intensity (now
endogenous), higher knowledge volume, higher agent welfare, and higher producer profit.

Section 3.2 revisits the numerical examples while Section 3.3 considers the effect of
lowering idea-production costs on the maximal ESS. Proposition 2 showed that ESS social
veracity falls if production intensity is exogenously increased. That finding generalizes

here in the sense that, as idea-production costs fall, ESS social veracity falls (Prop 3).

1 Also, as idea production increases, producers have less incentive to create new ideas due to a con-
gestion effect.
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However, interestingly, the equilibrium effect of lower production costs on production
itself is ambiguous. In both numerical examples, a downward shock to production costs
unleashes a temporary increase in both knowledge volume and agent welfare, but agents
are harmed in the long run as the system subsequently evolves towards a less-favorable

ESS. In the constrained-linear example, ESS producer profit also falls.

3.1 Equilibrium Steady States

Theorem 2. In the endogenous-production model: (i) An ESS exists. (ii) ESSs with
higher social veracity have higher social attention, higher production intensity, higher

knowledge volume, higher agent welfare, and higher producer profit.

The rest of this subsection proves Theorem 2. Much of the analysis from the proof of

Theorem 1 carries over with little or no modification.

e Section 2.1.A: The retention likelihoods op(p), or(p), and ¥ (p) and the inflow

veracity pi,(p) (Lemma 1) are unchanged.

e Section 2.1.B: The value of social encounters V' (pg) and the optimal social-attention

level ABE(pg) are unchanged.

e Section 2.1.C: Dynamics of the stock of ideas are given by differential equation (6),

with the twist that n(t) is now endogenously determined.

e Section 2.1.D-E: Dynamics of the knowledge state and the volume of knowledge are

given by the differential equations (7-9).

e Section 2.1.F: The “new-inflow effect” and “social-filtering effect” that determine
whether social veracity rises or falls (Lemma 2), and the “attractor veracity” toward

which social veracity evolves (Lemma 3), are unchanged.
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For any triple (pg, A,7n), let SS(ps, A,n) be the unique steady state (SS) with social

veracity pg, social attention ), and production intensity 7.2

A. Steady-state condition on 7. In any steady state SS(ps, A,n), stationarity of

social veracity requires that NI(pg; 8)+ SF(ps; A) = 0, where = g (Sections 2.1.C and

2.1.F). Since NI(ps; 1) = ZNI(ps;1) and SF(ps; A) = AAo(ps), this requires
YAAo(ps)

n=n"(ps,\) = T NIps 1) (22)

Define the interval-valued correspondence 7°%(pg) = {7%°(ps, \) : A € APE(pg)} for all
ps € (Din(pn), 1).13 If an ESS exists with social veracity ps and production intensity 7,

it must be that n € 7°%(ps).

Properties of n°%(ps). If social attention A\ were fixed, then 7°%(pg) would be strictly
decreasing and continuous in pg. But agents respond to higher social veracity with
increased attention, which can cause n°°(pg) to be non-monotone. Some other useful
observations: First, n°%(pg) is only well-defined at ps > pi,(pn). At lower veracity levels,
Nl(pg;1) is positive and no steady state exists. Second, at ps ~ pin(pn), NI(ps;1) =0

and hence min 7% (p;, (py)+) = oo. Finally, because SF(1;\) = 0, we have n°9(1) = 0.

C. Best-response condition on 7. In the steady state SS(ps, A, n°(ps, \)), per-seed

revenue R is given by equation (21), namely,

Y(pn)(r +7)
r+ 1055 (ps, N (pn) /XM (ps, N)

12Tn this SS, knowledge volume is XM (ps, A, ) (Section 2.1.E) and the volume of true and false ideas
is, respectively, psX M (ps, A,n) and (1 — pg)XM (ps, A\, 7).

13At ps = pin(pn), NI(ps;1) = 0 and the unique A consistent with steady state is A = 0. Define
%% (Pin(pn)) = 7% (pin(pn),0) when 0 € ABE(p;,, (pn)); otherwise, 7% (pin (pn)) is not well-defined.

Ro(p57 )‘> -
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where I have used shorthand XM (pg, \) = XM (ps, A\, n°%(ps, ). Each producer finds
it individually optimal to produce ideas at the rate n that equates the marginal flow cost
R%(ps,

C'(n) with the expected marginal flow benefit R(pg, ) = T)‘) of increased production.

In particular, each producer finds it optimal to choose production intensity

n=n""(ps,A) = (C") " (R(ps, N)).- (23)

Define the correspondence nP%(pg) = {n®%(ps, \) : A € ABE(ps)}. If an ESS exists with

social veracity ps and production intensity 7, it must be that n € n%%(ps).

Lemma 4 (Best-response-condition curve). n®%(pg) is single-valued, continuous, and

strictly increasing in ps over the relevant range ps € [pin(pn), 1).

Properties of nPE(-). Unlike the steady-state-condition curve 7°%(pg), which may be non-
monotone and interval-valued, nP%(pg) is single-valued and monotonically increasing.4
Moreover, n5%(pg) is bounded away from zero. Since agents retain ideas encountered
through the producer channel with likelihood v (py), per-seed revenue R is at least

Y (py) > 0 regardless of social veracity. So, best-response production intensity 757 (pg) >

(CY YW (pn)/v) > 0 for all pg.

D. ESS existence. The set of ESSs corresponds to the set of social-veracity levels such
that nP%(ps) € n9(ps) over the relevant range ps > pi,(pn). At least one such crossing
exists because (i) min 7% (pi,(pn) + €) > NP8 (pin(pn) +€) for all € ~ 0 (Part B) and (ii)

n°%(1) = 0 < nPE(1) (Part C). This completes the proof of Theorem 2(i).

4 Neither of these properties is obvious because (i) n”(pg) includes all producer best responses across
an interval of steady states {SS(ps, A, 7°° (ps, A)) : X € APE(pg)} and (ii) social attention varies across
these steady states, affecting both idea-encounter frequency and knowledge volume.
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Figure 5: Equilibrium steady states with endogenous production. Panel (a):
In the quadratic case, there is a unique ESS. Panel (b): In the constrained-linear case,
there are three ESSs, including one with minimal attention. Note: These curves are only
well-defined over the interval ps € (pi,(pn), 1]

E. Comparing ESSs. Consider any two ESSs: ESSy with social veracity pf and ESS,
with p%, where p¥ > p%. Since social veracity is higher in ESSy, agents optimally choose
higher social attention and enjoy greater agent welfare. Similarly, because n?%(pg) is
increasing, production intensity must be higher in ESSy, which in turn implies that per-
idea revenue and producer profit must be higher. Next, since (pg,n, A) is higher in ESSy,

is also higher. We conclude, as

the volume of knowledge XM (ps, \,n) = M

desired, that social attention, knowledge volume, agent welfare, and producer profit are

all higher in higher-veracity ESSs. O

3.2 Numerical examples

Building on the numerical examples introduced in Section 2.2, suppose that each producer
faces quadratic production costs C(n) = 0pn?/2 for some 0p € (0,00). As before, we
consider two cases with different functional forms for social-attention costs: (a) quadratic,

cs(\) = 0522/2, or (b) constrained-linear, cs(\) = 20s\ with A = 0.1 and A = 2.5.
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Lllustration of the set of ESSs: An ESS with social veracity and production intensity
(ps,m) exists if and only if n = nP%(ps) € n°°(ps). The best-response-condition curve
nPf(ps) is the same in both examples, but the steady-state-condition curve 1n°%(pg)
differs. In the quadratic case, 7°%(pg) is single-valued and monotonically decreasing.
By contrast, in the constrained-linear case, it is non-monotone and interval-valued at
ps = V71(2), when agents are indifferent whether to pay attention to the social channel.

In the quadratic case, there is a unique ESS with (p§,n*) ~ (0.68,1.86). In the
constrained-linear case, there are three ESSs: (i) the maximal ESS has (p§,n*) =
(0.69,1.89); (ii) the minimal ESS has (ps,n) =~ (0.51,1.22); and (iii) a dynamically-
unstable ESS has (ps,n) = (V=1(2),n2E(V~1(2)) ~ (0.66, 1.80).

Discussion: Why is n°°(ps) non-monotone in Figure 5(b)? By definition, 7°%(pg) is the
steady-state flow of new ideas entering social circulation that sustains social veracity at
ps, given that agents are choosing the optimal social-attention level AP (pg). For social
veracity not to rise or fall, the new-inflow effect N1 (pg; 5) = gN I(ps;1) and the social-

filtering effect SF (ps; APE(ps)) = A\PE(ps)Aor(ps) must sum to zero. Consequently,

anw)szWmﬂi%%%%%y (24)

Over the relevant range ps € [pin(pn),1) that can arise in a steady state, Ac(pg) is
decreasing (Lemma 2(i)) while —NI(pg;1) is increasing (Lemma 2(ii)). On the other
hand, AP (pg) is increasing in ps. In the quadratic case, this latter effect is too small
to cause a non-monotonicity in 7°%(pg). In the constrained-linear case, however, a non-
monotonicity at pg = V1(2) arises as agents’ best-response social attention jumps from

A=0.1to \=25.
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3.3 Equilibrium-Steady-State Comparative Statics

This section revisits the linkage between idea production and social veracity in the full
model with endogenous idea production. The main finding is that lowering producers’
marginal costs unambiguously lowers social veracity in the maximal ESS, mirroring the
finding in Prop 2 that exogenously increasing production lowers social veracity. Interest-
ingly, however, lowering production costs need not lead to increased ESS production.
Suppose that marginal production cost C’(n; @p) is strictly increasing and continuous
in the parameter fp > 0 for all n. Let p5(fp) and n*(0p) be the social veracity and

production intensity in the maximal ESS, as functions of 6p.

Proposition 3. (i) p5(0p) is strictly increasing in 0p. (ii) If the steady-state-condition

curve n°%(pg) is strictly decreasing, then n*(0p) is strictly decreasing in 0p.

To gain intuition, suppose that the system has settled into an ESS when, at time
t = 1, idea-production costs suddenly and permanently decline. This prompts a tem-
porary increase in the volume of ideas entering social circulation. So long as new-idea
veracity is not too low, this temporarily boosts both agent welfare and producer profit.
However, as more ideas are injected into circulation, each individual idea passes along
shorter transmission chains and the truth-promoting effect of repeated social filtering is
weakened. Social veracity begins to fall and, over time, socially-encountered ideas become
less valuable, prompting agents to pay less attention to the social channel. This in turn
reduces the extent to which new ideas are able to spread, reducing the expected revenue
earned by new ideas. Overall, as the system settles into a new ESS, social veracity is
unambiguously lower but the long-run effects on production intensity, producer profit,

and agent welfare are ambiguous.

Numerical example: quadratic case (Figure 6(a)). The steady-state-condition curve

7°%(ps) is monotonically decreasing and does not depend on the production-cost pa-

34



’ s ’ 75 (ps)

"R ws:60p) 4, —1/10 "R ws:60p) 4, —1/10

6p=1/9 6p=1/9

2.79 +
2.45

1.95

Figure 6: Equilibrium comparative statics with respect to production costs.
Panel (a): In the quadratic case, social veracity falls and production intensity rises in
the unique ESS as the production-cost parameter 0p falls. Panel (b): In the constrained-
linear case when fp = % or 0p = %, high- and low-veracity ESSs both exist. When

8

Op = %, the high-veracity ESS ceases to exist.

Case Op ESS Ps A n IT Wp Wy w
Quadratic 1/8 unique  0.655 1.980 2.389 0.713 0.340 1.960 2.300
Quadratic 1/9 unique  0.644 1.924 2.638 0.773 0.376 1.850 2.226
Quadratic 1/10  unique 0.635 1.874 2.830 0.830 0.410 1.756 2.166

Linear =~ 1/8 maximal 0.671 2.500 2.454 0.376 0.350 0.177  0.526
Linear ~ 1/8  unstable 0.658 2.086 2.404 0.361 0.343 0.000 0.343
Linear ~ 1/8  minimal 0.503 0.100 1.586 0.157 0.226 —0.079 0.147
Linear  1/9 maximal 0.663 2.500 2.724 0.412 0.388 0.062 0.450
Linear ~ 1/9 unstable 0.658 2.347 2.704 0.406 0.385 0.000 0.385
Linear ~ 1/9  minimal 0.501 0.100 1.767 0.174 0.252 —0.081 0.171
Linear 1/10  unique 0.499 0.100 1.947 0.190 0.278 —0.082 0.196

Table 1: ESS outcomes in the quadratic case (Figure 6(a)) and constrained-linear case
(Figure 6(b)). The table reports social veracity (pg), social attention (\), production
intensity (n), producer profit (II), and agent welfare due to the producer channel (Wp)
and social channel (W), as well as total agent welfare (17).
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rameter 0p. As 0p decreases, nP%(pg; 0p) rises continuously for each social-veracity level

ps- In the unique ESS, social veracity falls and production intensity rises as 6p falls.

Numerical example: constrained-linear case (Figure 6(b)). The steady-state-condition
curve 7°%(pg) is non-monotone, with a large upward jump at the veracity level pg =
V~=1(2) ~ 0.658 at which agents are indifferent whether to pay attention to the social
channel. So long as the production-cost parameter is above a threshold 0} ~ 0.104,
there are three ESSs, including: a high-veracity ESS with p§ > V~!(2); a dynamically-
unstable ESS with pg = V71(2); and a low-veracity ESS with ps &~ pi.(pn). Once
Op < QL, the high-veracity ESS ceases to exist and only the low-veracity ESS remains.

Table 1 reports how producer profit and agent welfare vary across the ESSs in Figure 6.
Focusing on the constrained-linear case: As 6p falls from % to %, maximal-ESS production
(n), profit (IT), and agent welfare due to the producer channel (Wp) all increase. However,
agent welfare due to the social channel falls even more, making agents worse off overall.
As 0p falls further to %, maximal-ESS production drops substantially from 2.72 to 1.95
and producer profit declines by more than half. Agent welfare also falls substantially, due
to the combination of lower social veracity (W falls by 0.143) and reduced production
(Wp falls by 0.111).

What about the dynamics that unfold right after the production-cost shock, before the
system has reached a new ESS? Figure 7 plots key features of the equilibrium trajectory
for both numerical examples in a scenario in which the system begins in the maximal
ESS given 6p = % but, at time ¢ = 1, p suddenly and permanently drops to %0' For
simplicity, I assume in this numerical exercise that producers are naive in the sense
that they believe at each point in time ¢ that the system has reached its new steady

state and will not change any further. This simplifies computation since producers’ best

15@, is implicitly defined by the condition 7°%(pg, A) = 7% (ps, \; 0p) when we set ps = V~1(2) and
A=\ = 2.5. Here, °9(0.658,2.5) ~ 2.881 and n®%(0.658,2.5;0p) ~ 0.301/0p.
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Figure 7: Naive-equilibrium dynamics after a production-cost shock at time ¢ = 1 lowers
the cost parameter 6p from é to 1—10. Left panels show the quadratic case. Right panels
show the constrained-linear case. Top panels show social veracity p%(¢). Middle panels
show production intensity n*(¢) and volume of knowledge X M*(t). Bottom panels show

producer profit II*(¢) and agent welfare W*(¢).
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response at each point in time can be determined directly from current conditions. The
resulting “naive-equilibrium trajectory” is also simpler to interpret, since changes in idea
production depend only on changes in current conditions.!

In the quadratic case (left panels), agent welfare increases temporarily after the down-
ward cost shock, as more ideas arrive through the producer channel and social veracity
remains high. However, as social veracity falls over time due to a greater volume of ideas
being in circulation (and as producers somewhat scale back on production), these welfare
gains are lost; agents end up worse off. Also, in the new ESS reached in the t — oo limit,
producer profit is higher and more ideas are in circulation, but each idea is known by
fewer people due to reduced social transmission. As a result, interestingly, the volume of
knowledge ends up being slightly lower than before.

In the constrained-linear case (right panels), the downward cost shock initially moves
the system in a similar way: production jumps upward, the volume of knowledge rises,
and agents temporarily benefit from additional exposure through the producer channel.
However, the induced decline in social veracity eventually pushes the system below the
threshold at which high social attention can be sustained. At ¢t =~ 6, agents shift from
maximal to minimal social attention. This triggers an equilibrium phase change in which
the system shifts from high veracity / high attention / high knowledge volume to low
veracity / low attention / low knowledge volume, and in which producers and agents are

all substantially worse off as a result of production costs being lower.!”

16For instance, the discontinuity in idea production at ¢ &~ 6 in the right-middle panel of Figure 7 is due
to agents suddenly reducing their social attention. In the same situation with fully-rational producers,
new-idea production gets smoothed out as producers anticipate future developments.

17A similar phenomenon arises in Kranton and McAdams (2024), whereby introducing a sufficiently
large volume of misinformation can trigger an equilibrium phase change in which bona-fide producers
no longer invest in high-quality information. The main difference here is that the effect is coming from
an influx of bona-fide information, as opposed to definitely-false misinformation.
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4 Concluding remarks

This paper introduces a tractable economic-epidemiological model of collective knowl-
edge, in which agents’ individually-optimal decisions about which ideas to retain ulti-
mately serve the collective good by filtering the ideas in social circulation. Technologies
and institutions that reduce the cost of encountering ideas through social channels can
trigger a virtuous circle whereby more social attention enables more social filtering, which
raises the veracity of collective knowledge and further increases the return to social at-
tention. On the other hand, lowering the cost of idea production can trigger a vicious
cycle that results in less social attention and lower social veracity. This provides a novel
welfare rationale for gatekeeping institutions such as prestigious academic journals that
restrict the volume of ideas that enter social circulation. Even if these gatekeepers can-
not themselves discern which ideas are true, the mere act of restricting (or focusing)
people’s attention on fewer ideas enhances equilibrium social learning about those ideas
and results in higher-veracity collective knowledge.

Future work could build on this paper’s analysis in several natural directions.

Demand for direct access to ideas. In this paper, ideas encountered through the so-
cial channel are higher veracity and hence more valuable than those encountered directly
from producers. Consequently, if agents could freely allocate their attention between
these channels, they would ignore producers and only interact socially. Future research
should extend the analysis to incorporate some of the reasons why people often prefer to

encounter ideas directly from the source, including:

Newness: There are extra benefits to knowing newer ideas, as with breaking news or

scientific discoveries.

Nuance and supporting information: As ideas are transmitted socially, nuance tends
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to be lost (Allport and Postman, 1947) and complementary information that supports
evaluation may not be transmitted. For instance, a surprising scientific finding may
spread widely via word of mouth, but not the underlying dataset or statistical analysis

that emphasizes the uncertainty of the result.

Authenticity: In an informational environment awash in misinformation (Vosoughi et al.,
2018; Allcott et al., 2019), content encountered directly from a producer can be trusted

to at least be real.

Endogenous quality. Producers here choose the quantity of ideas to produce but
not their quality. Two natural extensions would be to endogenize quality by allowing

producers to invest in increasing the veracity and/or importance of their ideas.

Endogenous veracity: Because true ideas are retained with extra probability Ao (pg), true
ideas earn a revenue premium over false ones. However, when social veracity is either
very high or very low, Ao (ps) — 0 and producers earn just as much revenue from false
content. Consequently, (i) producers driven entirely by profit motives cannot support an
informational environment with social veracity ps ~ 100% and (ii) equilibrium steady
states with very little or no investment in quality can arise, in which the dominance of
false content is self-sustaining as even true stories are unlikely to be shared among the

skeptical agent population.

Endogenous importance: Producers may also invest in increasing the economic impor-
tance of their ideas, for instance by devoting effort to applications, framing, or comple-
mentary analysis that raises the payoff 77 from acting on a true idea. Because agents are
more likely to retain ideas that offer greater expected benefits, such investments increase
both the likelihood of initial retention and the extent of subsequent social transmission.

Moreover, knowing that they have made such value-enhancing investments, producers
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are more likely to invest in promoting their high-veracity, high-importance ideas. For
instance, when scholars are invited to give a presentation, they will typically choose to
present what they view as their best current work—and, anticipating such opportunities,

they will work hard to improve that work.!®

Agent heterogeneity and directed search: In this paper, agents are ex ante identi-
cal and each social encounter is with another randomly-selected agent. However, people
naturally differ in which sorts of ideas they find interesting and/or that they are prepared
to evaluate, creating a self-reinforcing incentive to seek out others with similar interests
and/or similar expertise. Such directed (homophilitic) search may increase the relevance
and hence the value of socially-encountered ideas, but may also reduce the diversity of
ideas that people encounter or promote the spread of false ideas among communities at-
tracted to a particular type of idea. In richer models with endogenously-directed search,
reducing the cost of social attention might not increase the overall veracity of agents’
individual and collective knowledge, if agents increasingly amplify false content. On the
other hand, the ability to direct one’s attention to reputable sources could help avoid
the harms of low-veracity social content and encourage sources to invest in building a

reputation for quality.

A Proofs

Proof of Lemma 1. (i) Let z; = Pr(T | s%, py) denote agent i’s posterior belief about

an new idea after observing signal s¢, and let p = WTTWF be the retention threshold. By
definition,

I8Tf producer investments are observable to agents, they may also serve to signal high veracity.
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The conditioning in (25) immediately gives p™(py) > p. Moreover, because reten-
tion selects only signals with x; > p, the distribution of retained posteriors first—order
stochastically dominates the unconditional posterior distribution (whose mean is py); so,
p™(pn) > py as well.

(ii) By assumption, the likelihood ratio A(s) = g(s | T))/g(s | F') is strictly increasing
in s. Let gy (s) =png(s | T)+ (1 —pwn)g(s | F') denote the unconditional signal density
given prior py. The family {g,,(s) : 0 < py < 1} satisfies the monotone likelihood ratio

property in s as py increases, since

Ips(5)  p2A(s) + (1 —py)

Ipi(8)  p1A(s) + (1 —p1)

is strictly increasing in s whenever p, > p;. Moreover, the mapping s — z;(py) =
Pr(T | s,py) of signals to posterior beliefs is strictly increasing in s; so, the distribution
of posteriors x;(py) is increasing in the likelihood-ratio order as py rises. It follows
that the truncated distribution z;(pn) | z;(pn) > p is increasing in the FOSD order as
py increases; see Shaked and Shanthikumar (2007, Thm. 1.C.5). Therefore p™(py) =
E[z;(pn) | xi(py) > p] is strictly increasing in py. Continuity in py follows from
continuity of the densities g(- | T), g(- | F).

(iii) Let k = mp /77, so that p = x/(1 + k). Since the conditioning threshold ;% €
(0, 1) is strictly increasing in s, and since E[z;|z; > a] is strictly increasing in a € (0, 1),

it follows that p;,(py) is strictly increasing in x for any py, as desired. n

Proof of Lemma 2. (i) Fix any 8 > 0. NI(ps; /) is clearly continuous by (13).

Differentiating with respect to pg,

iNf(ps;ﬁ) =p (_UT(pN)pN

1_pN)
— —orpyn) ————— ] < 0,
ops 7 #( N)(

1 —pg)?
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pNor(pN)
pnor(pNn)+(1—pN)or(pN

Finally, by equation (3), p™(py) = ;- Substituting ps = p™(py) in
(13) yields NT (p™(pn); 3) = 0 for all 3, as desired. O

(ii) Fix any A > 0. Continuity and positivity of SF(ps; ) is immediate from (14).
The fact that SF(0; \) = SF(1;\) = 0 follows from the fact that o7(0) = o (0) = 0 and
or(l) =0op(l) = 1.

Let Ao(ps) = or(ps) —or(ps) denote the extra likelihood that true ideas are retained
when encountered via the social channel. Since SF(ps;\) = AAo(pg), it remains to
show that Ac(pg) is continuous and positive for all pg € (0,1) and quasiconcave with
maximum at ps = p. Continuity and positivity is obvious. To establish the desired

quasiconcavity, note that an agent retains a idea iff the posterior exceeds the threshold

p, which is equivalent to the likelihood—ratio condition

> 7(ps) where 7(ps)= M

(1—=p)ps

Let 5(ps) be the unique cutoff such that A(S(ps)) = 7(ps). By MLRP, A(:) is strictly
increasing, hence §(pg) is well defined and strictly decreasing in pg. Since or(ps) =
1-— GT(§(pS)) and op(ps) = 1— Gp(é(pg)), we have Ao (pg) = GF(§(pS)) — GT(§(pS)).

When pg < p, the threshold signal §(ps) must be “good news” in the sense that the
likelihood ratio % > 1; consequently, Ac(pg) is increasing in pg. Similarly, when

ps > D, the threshold signal with likelihood ratio less than one and Ao (pg) is decreasing

in pg. We conclude as desired that Ao(pg) is quasiconcave with maximum at pg = p. O

Proof of Lemma 3. (i) Fix any (), 5) and define Y (ps) = NI(ps; ) + SF(ps; A).
By Lemma 2, Y (pg) is continuous, positive over the range ps < pi,(py), and strictly

decreasing over the range pg > p. Since p < p;,(pny) by Lemma 1, we conclude that there

is a p** (A, ) such that Y (p**(\, 8)) = 0, and that p**(X\, 8) > pi(pn)-
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(ii) Define shorthand NI(t) = NI(ps(t); B(t)) and SF(t) = SF(ps(t); A(t)). There
are three possibilities. First, if ps(t) < pin(py), then NI(t) > 0 and SF(t) > 0, im-
plying that NI(t) + SF(t) > 0 and hence pi(t) > 0. Second, if py,(pn) < ps(t) <
p*(A(t), 5(t)), then SF(t) > —NI(t) > 0, implying again that pi(¢) > 0. Third,
if ps(t) > p™(A(t),B(t)), then NI(t) < 0 and SF(t) < —NI(t), implying now that
Ps(t) < 0. We conclude as desired that p'(t) = 0 iff ps(t) < p**.

(iii) The continuity of p**(\, ) follows directly from the continuity of N1 (ps; ) and
SF(ps; A). As A increases, SF(ps; A) becomes more positive. Since N1(pg; 3) is decreas-
ing over the relevant range ps > pin(pn), P (A, f) must rise. Similarly, as 3 increases,
N1(pg; B) becomes more negative over the relevant range. Since SF(pg; A) is decreasing

over this range, p**(\, #) must fall. ]

Proof of Proposition 1. Social veracity ps and social attention A arise in an ESS if
and only if (i) ps = p2°(A\) = p&(A; 8%), so that social veracity is in steady state, and (ii)
A = APE(pg), so that agents’ social attention is individually optimal. We can therefore
visualize the set of ESSs as the crossing points of the curves {(p2®()\),\) : A € [0,00)}
and {(ps, \""(ps)) : ps € [0, 1]}.

Note that (i) p3®(\) is strictly increasing and continuous in A and does not depend on
social-attention costs while (i) AP®(pg) is strictly increasing and continuous in pg and is
strictly decreasing in the cost parameter f5. As fg increases, the A2%(pg) curve therefore
moves downward and the maximal crossing-point moves down and to the left.!?

We conclude that p§(6s) and A*(6g) are both strictly decreasing in the social-attention-
cost parameter fg. Since steady-state agent welfare and per-idea revenue are each in-
creasing in (pg, A) (Sections 2.1.H-T), it follows immediately that W*(fs) and R%* () are

also strictly decreasing in . O

19This can also be seen by noting that o : (ps, ) — (p3°(A), \PE(ps)) is a monotone mapping and
applying Milgrom and Roberts (1994).
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Proof of Proposition 2. (i) The steady-state direct-exposure rate 3°% has no impact
on A*(-) or on the social-filtering effect SF(pg;A). However, because the new-inflow
effect NI(ps;3) = BNI(pg; 1), increasing %% makes this expression more negative over
the relevant range ps > pi(pn). The attractor veracity p**(\; 4°%) must therefore fall as
359 increases. In particular, p¥ (\; 3°°) (defined in proof of Prop 3) is strictly decreasing
in 3% for all A > 0. We conclude that the maximal fixed point of the monotone mapping
a(-,-) is strictly lower on both dimensions (Milgrom and Roberts 1994).

(ii) By equation (15), agent welfare is the sum of two terms: w, which is the
benefit agents get from being (involuntarily) exposed to ideas directly from producers,

d w, the benefit they get from being able to optimally engage socially with

an
others. As 3% increases, p% declines which causes the second term to decrease. And so
long as py < p, we have V(py) < C and increasing B399 causes the first term also to fall

as it becomes more negative. O

Proof of Lemma 4. Let R(ps, \) be the per-idea revenue in SS(pg, A, n°%(ps, ). By

equation (21) and R = R/,

Y(pn)(r +7) /v

R(p57 >‘) = SS A
r+ Vo) Ere

(26)

where I am using shorthand XM (pg, \) = LM*™ <p5,)\, m> for the volume of
knowledge in this steady state; see equation (10). The individually-optimal production

intensity equates the marginal cost C’(n) and marginal benefit R(pg, A):
17 (ps, A) = (C') " (R(ps, ).

By equation (26) and the assumption that C”(n) > 0, n®%(ps, A) depends on (ps, A)
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Eé\g(psﬁ)' By equations (10, 22),

only through the ratio 55 (ps, )

1A (or(ps) = or(ps))

U(pn )0 (ps, M) L Mps)
—NI(ps;1) ‘

SS
0" (ps, A) =
) Y2 v

and XM (ps, \) =

Putting this together, we have

SM(ps,A) _ ¢(py)  v(ps)NI(ps;1) (27)

n°5(ps, A) 72 72 (or(ps) — or(ps))’

which does not depend on . It follows that R(pg, A) and hence n®#(pg, \) also do not
depend on \. In particular, n®%(pg) is single-valued even at veracity-levels pg for which
ABE(pg) is an interval.

Next, observe that (i) ¥(ps) is increasing, (ii) NI(pg;1) is negative and decreasing
over the relevant range ps > pin(pn), and (iil) or(ps) — or(ps) is positive and decreasing
over this range. We conclude by equations (26, 27) that R(pg, A) and hence n?%(pg, \)

is strictly increasing in pg. Moreover, n5%(pg, \) is continuous in pg by the continuity of

Y(ps), N1(ps; 1), and or(ps) — or(ps). O

Proof of Proposition 3. The maximal ESS corresponds to the maximal crossing-point
of the “steady-state-condition curve” n°%(-) and the “best-response-condition curve”
nBE(.) derived in Section 3.1.B-C. Let (p%(0p), n*(0p)) denote the maximal crossing point,
corresponding to the maximal ESS. The desired results follow directly from the properties

of these curves:

e 1°%(ps) does not depend on producer costs and is continuous over the relevant

range ps € (Pin(pn), 1] with %% (pi (pn)+) = o0 and °5(1) = 0

e 5% (pg;0p) is continuous, strictly decreasing in fp and strictly increasing in pg,

with nP2(0;0p) = 0 for all fp
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Parts (i-ii):  As 0p increases, nP%(-;0p) shifts down while 7°%(-) does not change. The
rightmost crossing therefore remains on n°°(+) but to the right of the original crossing. In
particular, for any 009" > 612v we have p5(0n") > p5(0%9%), n*(6'ev) = 755(0'9"), and
(") = nSS(0%9™). Thus, p5(Ap) is increasing. Moreover, if 7°%(p) is decreasing,
then n*(0p) is decreasing.

Part (iii):  Suppose that there is a discontinuity in p5(fp) at p = 0p. Let p~ =
lim, .. p5(0p) and p™ =lim, 5 ps(fp). Define nE, M, nt, W*, and R* analogously
as the corresponding one-sided limits. By part (i), we have p™ > p~. Due to continuity
of players’ payoffs, each one-sided limit is itself an ESS given 0p = Op. By Theorem 2,
the higher-veracity ESS (with social veracity p™) has higher production intensity, higher

social attention, higher agent welfare, and higher per-idea revenue, as desired. O
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