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Abstract

The era of broadcast (c. 1920-2000) produced a distinctive epistemic condition: a public
that attended to the same facts, took them to be true, and held both of those things in common.
Post-truth scholarship rightly treats the loss of shared reality as a broad crisis of misinfor-
mation, institutional trust, polarization and fragmented public attention. We argue that this
crisis is better understood by separating two conditions that broadcast bundled: first, one-to-
many, limited-bandwidth, synchronous distribution made claims publicly attended and approx-
imately commonly known, and second, recorded media made these claims believable because
it was prohibitively difficult to fake. Neither condition now holds: the internet fragments
mutually known attention, while deepfakes and synthetic media weaken self-authentication.
Existing accounts examine truth, trust, media fragmentation and deepfake believability. The
step they miss is to separate the record that makes claims commonly inspectable from the
attention that makes them commonly known. We give design criteria for the record layer
of post-broadcast common-knowledge infrastructure, identify the coupling of such records to
legible mass attention as the central open problem, and show why public ledgers, transparency
logs, provenance standards and recommender feeds each supply only part of what broadcast
once gave us.

On the evening of February 27, 1968, Walter Cronkite closed a CBS News special report by
telling a national television audience that the war in Vietnam was “mired in stalemate””; some
nine million Americans heard him say it at the same moment”—fewer than the evening newscasts
drew routinely—and the verdict entered public discussion around water coolers and kitchen tables
nationwide. The legend that this broadcast turned a president and a nation against the war is myth";
the episode interests us for its distinctive structure. Viewers received the assessment while knowing
that others, including neighbors, representatives and adversaries, were receiving the same message
at the same time. They could also believe what they saw, because the footage was not the kind of
thing that could be cheaply faked. Democratic legitimacy, accountability and coordination lean on
episodes of that kind. When the conditions that produced them eroded with cable TV and collapsed
with the internet, diagnoses followed quickly: we had entered a “post-truth” era of misinformation
and dissolving shared reality”.

Taken charitably, that diagnosis is more than a complaint about false belief. The post-truth
literature identifies an interlocking crisis of institutional trust, epistemic authority, media fragmen-
tation, polarization and shared public facts®®, a diagnosis that has itself drawn criticism”. The
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phrase “shared reality”, however, bundles mechanisms that infrastructure needs to separate. What
broadcast supplied, and what the present environment has lost, was a combination of two factors.
The first is common knowledge: everyone learns p, everyone knows that everyone knows it, and
so on”. Strict common knowledge is unattainable through ordinary message-passing”, but a public
signal can sustain the common p-belief that supports coordination™"™. Broadcast supplied such
signals cheaply as a byproduct of its topology (Fig. I)™. The second factor is believability: what
is commonly known can be trusted as real, which mid-century recorded media delivered by being
prohibitively expensive to fake. Common knowledge of a claim no one believes is propaganda, and
a believable record no one jointly attends to is a document in a drawer. Shared epistemic reality
needs both.

This loss is real and distinct from the truth and authentication problems into which it is folded.
Unlike interpretive authority, it is addressable by infrastructure. The aim is not to restore consen-
sus. Itis to recover a narrower public capacity for coordination and legitimacy under disagreement,
what we call “navigable pluralism”: coordination on believable public facts without agreement on
their meaning. This leaves a tractable design problem. In this Perspective we separate the condi-
tions broadcast bundled, give structural design criteria for the record layer that can make claims
commonly inspectable, treat the attention layer that would make them commonly known as the
central open problem, and evaluate proposals such as media-provenance standards, public ledgers,
transparency logs and recommender feeds against the criteria. Our scope is contested public facts
in democratic polities; crisis communication and scientific consensus raise related but distinct
problems.
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Figure 1: Communication topologies and common-knowledge generation. (A) Pre-broadcast:
information propagates through clustered trust networks with sparse inter-community bridges.
(B) Broadcast: a small set of hubs reaches a still-clustered audience at once, creating a public
signal. (C) Post-broadcast: clustered communication reappears beneath algorithmic amplification;
personalization and opaque ranking break observer equivalence, so coincident attention rarely be-
comes common knowledge. (D) A post-broadcast topology with a CK-capable record layer (a
public ledger or transparency log) added. The record can anchor common knowledge among those
who consult it, but carries no simultaneity or mass attention of its own. Dashed edges mark long-
range ties; (D) is a design proposal rather than a historical stage.



Box 1 | Glossary.

Shared epistemic reality. The good broadcast produced and that the post-truth debate calls “shared
reality”: a public that jointly attends to the same facts, trusts them as real, and takes both to be
held in common; the conjunction of two factors, common knowledge and believability.

Common knowledge (CK). In the strict game-theoretic sense of Aumann 8 everyone knows p, every-
one knows that everyone knows p, and so on at every iteration. Because finite message-passing
rarely delivers that ideal, this article uses common-knowledge generation as shorthand for the
practical approximation, common p-belief or publicly grounded mutual belief, that sustains coor-
dination unless the stricter sense is at issue.

Coincident attention. Many participants attending the same content at roughly the same time, without
necessarily producing mutual awareness of who else is attending.

Public legibility. The condition that turns coincident attention into common knowledge: the attending
public is large and known to be large, so each can take it that others are attending the same signal.

Self-authenticating media. Recordings believable by default by virtue of existing, because fabrication
was prohibitively expensive (mid-century photography, film, audio). A property of the capture
layer only: staging and miscaptioning were always cheap. Deepfakes end self-authentication, and
digital provenance recovers only part of it.

Navigable pluralism. The normative target defended here: communities with different interpretations
coordinating on common knowledge of believable public facts, without requiring agreement on
meaning.

Observer equivalence. Two observers running the same verification against the same substrate return
identical results; satisfied by broadcast signals and public ledgers, broken by personalized feeds.

Public verifiability. Any party can inspect and confirm substrate state without privileged access, insti-
tutional credentials, or trust in a specific verifier.

Append-only, tamper-evident state. A record that accumulates, cannot be silently revised, and whose
history all observers agree on; a precondition for common knowledge about anything it records.

Shared protocol with knowable specification. Participants know how the substrate works and know
that others know; opaque ranking algorithms and undocumented moderation policies violate this.

C2PA. Coalition for Content Provenance and Authenticity: an open cryptographic provenance standard
for media, binding signatures to content across edits and redistribution.

Device attestation. Hardware-rooted cryptographic proof that an image or signal originated on a spe-
cific device and has not been altered since capture.

Certificate transparency log. An append-only public log of TLS/SSL certificates; an existence proof
that the record layer of distributed common-knowledge infrastructure can work at web scale within
a narrow domain.




What broadcast bundled

Broadcast’s achievement is best understood as shared epistemic reality: a public that attends to the
same claims, takes them to be true, and takes that attention and belief to be held in common. A dis-
tribution apparatus, the one-to-many, limited-bandwidth, synchronous broadcast topology, made
claims commonly known because broadcasts were seen fogether. A capture apparatus made up
of photography, film and audio recording delivered believable media, because faking such records
was prohibitively difficult and therefore rare. Shared epistemic reality is the conjunction of the
two: claims that are commonly known and also believed.

Broadcast’s distribution apparatus enabled coordination. Technical and economic limitations,
including spectrum scarcity, licensing, network economics and a limited channel menu, meant that
relatively few broadcasters reached very large audiences at national and local scales™~°. The point
is scale, not national reach alone. A local broadcaster reaching hundreds of thousands or millions
in a metropolitan area still creates a far larger common audience than private message-passing can.
The 1968 Cronkite broadcast drew nine million Americans, and the era’s peak events drew several
times that audience. High trust in news institutions made those concentrated signals believable
to many audiences™’. Coincident attention then became closer to common knowledge when the
audience was publicly legible: Cronkite’s viewers heard him, knew the audience was large, and
could take it that others were receiving the same signal. Broadcast network topology supplied
this cheaply. The iterated structure does real work: Lewis showed that conventions rest on it™,
and Chwe showed that mass media and public ritual coordinate because participants know that
others are attending too—Super Bowl advertising is valuable not for its reach alone, but because
viewers know others are watching™. Farrell and Schneier extend the political stakes, arguing
that democratic norms depend on common political knowledge and that social media degrades
it™. These are friendly antecedents. Our addition is to separate this awareness condition from
believability and to ask how it can be generated deliberately in post-broadcast infrastructure.

Two scope conditions discipline this baseline. First, common knowledge among whom: broad-
cast publics were stratified by race, region, class and language, and they were national only for
peak events. The typical case was approximate public establishment within large but bounded au-
diences, the viewership of a newscast or a metropolitan market, not a single unified public. Second,
how much: trust in the institutions carrying the signal was high on average but heterogeneous, and
that high average was itself a mid-century anomaly™'. Broadcast is therefore best described not
as an era of generalized shared reality but as a historically unusual increase in the frequency and
scale of public signals. How much common knowledge those signals produced, and among whom,
is an open empirical question, and the measurement program we propose below could address it
retrospectively.

Common knowledge of a claim is not yet a believed shared reality. Unreliable broadcast
regimes, such as Soviet state media, had the awareness machinery: one-to-many, synchronous,
and publicly known. A public line treated as propaganda rather than trusted evidence, however,
produces only hollow common knowledge. What mid-century Western media had that such cases
lacked is believability. A photograph or film was credible by virtue of existing: at the time,
the causal link from event to image was mechanical and hard to counterfeit”™, so viewers saw
“through” the image to the depicted object™ and learned to equate truth with seeing”. Such media
self-authenticated, carrying their own warrant with no external verifier required. The term needs
a scope note: it names a default of the capture layer, not a guarantee. Fabricating a persuasive



photographic record was prohibitively costly, but staging a scene or miscaptioning an authentic
image was always cheap, and institutional trust and genre carried part of the credibility load even
then. Both caveats mark where digital reconstruction will fall short. Even so, these recordings
could function as what Rini calls an epistemic backstop”: evidence that could override testimo-
nial disagreement because fabrication was prohibitively expensive. The deepfake and provenance
literature has mapped this believability problem in detail””>, though some argue the threat is over-
stated”™*". Our novelty is not there. It is in treating believability and awareness as separable
conditions when evaluating remedies.

A third broadcast function is often folded in with these: agenda-setting, the power of a small
source set and professional gatekeeping to decide which topics entered national awareness ™™,
Agenda-setting is central to media studies but differs in kind from the two factors at issue here. It
is coincident attention pointed at a curated topic set; the narrow shared agenda was downstream of
limited bandwidth and centralization. Cable is the natural experiment: as bandwidth expanded, the
shared agenda fragmented first, while self-authentication remained intact. Agenda-setting is also
the broadcast function whose loss we might welcome, since a substrate that decided everyone’s
topics would be the propagandist’s instrument. Infrastructure can concentrate attention onto a
topic set, as ranking algorithms do, but which topics matter is a governance and values choice no
design criterion can settle. We therefore treat agenda-setting as governance riding on the awareness
factor, not a good we would build infrastructure to rebuild.

That both factors came bundled was historically contingent. The infrastructure behind them,
like spectrum scarcity, regulatory allocation, advertising economics, and audiovisual technology,
was specific to a narrow window =558 The dating is heuristic: radio and television entered
decades apart, cable began eroding the configuration in the 1980s, and cross-nationally the paren-
thesis opened and closed at different moments™’. The staggered rollout, idiosyncratic availability,
and channel placement of broadcast and cable television have supplied quasi-experimental evi-
dence that exposure shaped political alignment®=%, though these are effects of slant and persua-
sion, sometimes producing divergence, not direct evidence about common-knowledge generation.
The public-service monopolies of postwar Western Europe concentrated the awareness factor more
tightly than commercial US networks, while the Soviet case shows a distribution apparatus pro-
ducing public awareness without trusted evidence. Beneath all of them, the older social substrate
of clustered networks of kin, workplace, and congregation long predates broadcast®~*. Broadcast
was an overlay, not a replacement for small local networks of trust, and post-broadcast fragmen-
tation is partly the re-exposure of that substrate, amplified and changed by digital media but not
manufactured from nothing™**".

When the broadcast apparatus lifted, both factors gave way for different reasons. The internet’s
many-to-many topology, effectively unlimited bandwidth, and asynchronous capabilities replaced
the broadcast distribution apparatus, preceded by cable TV. This fragmented common knowledge
across smaller communities. More recently, deepfakes have ended self-authentication: a realis-
tic image is no longer very likely to be real by virtue of existing. The broad post-truth literature
has recognized parts of this story: media choice fragments shared audiences™, networked public
spheres lose shared experiences®, attention markets fragment authority”, and common political
knowledge can be attacked™. The remaining gap is a framework that holds awareness and be-
lievability apart, shows that broadcast bundled them contingently, and specifies the infrastructural
conditions under which post-broadcast attention can become common knowledge or common p-
belief.



The distinction matters because remedies aimed at one condition are often described as restor-
ing the whole. When C2PA’s founding press release calls the standard “a vital step in restoring
society’s shared sense of reality”™, it conflates believability with awareness: a provenance cre-
dential can tell a viewer that an image came from a signed source, yet it cannot tell her who else
has seen it or whether that viewing is public. A recommender system can send the same item to
millions, yet personalized feeds and opaque rules prevent the audience from verifying that it has
received a common signal. Such systems may improve trust or increase attention while still failing
to recreate shared epistemic reality.

Because broadcast supplied both factors through a single apparatus, it may be natural to assume
a single mechanism can restore them. Figure DI shows why this is not so: shared reality is the
conjunction of common knowledge and believability, the broadcast era held the corner where both
were high, and the two post-broadcast losses pull away along independent axes. Table 0 adds
detail: each technology we examine supplies at most part of the bundle. The next section asks what
a substrate would need to rebuild awareness, and what the believability factor’s reconstructions can
and cannot do.
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Figure 2: Shared epistemic reality is the conjunction of two factors. Public establishment of
a claim (vertical; in practice common p-belief) and its believability (horizontal) are independent
properties of a public’s relation to that claim. Only when both are high is the claim a shared
epistemic reality. The off-diagonal cells are the standard failures: common knowledge of a claim
no one believes, and a believable record no one jointly attends to. Broadcast held the top-right
corner; the internet fragmented common knowledge, and deepfakes weakened believability. The
arrows are schematic: networked media can still concentrate attention at moments, and deepfakes
erode believability partly through second-order doubt about genuine records.

Rebuilding common knowledge and believability

Rebuilding each factor places different demands on a distributed substrate. The awareness factor,
common knowledge, is the hard problem and takes most of the design work; the believability
factor is being addressed through provenance and attestation, but only partially and with new trust
dependencies. We treat the awareness factor first, articulating the record it requires, then turn to
the attention that record needs.



Common-knowledge substrates

A substrate that can make a claim common knowledge, or serve as a commonly observable signal
a dispersed public can condition on, needs four properties. Drawing on the common-knowledge
literature, Chwe’s analysis of ritual and mass media, and network epistemology ¢, we argue
that they are jointly necessary for asynchronous, low-trust digital substrates. Broadcast itself met
almost none of them: its signal was ephemeral, its state was nowhere publicly verifiable, and its
audience was known only through proprietary panels and social inference. Synchrony, channel
scarcity, and institutional trust did that work instead. Where those substitutes are unavailable,
which is the post-broadcast condition, the four properties become necessary, and that is why the
design problem is new rather than solved by history. The properties often overlap in practice, but
each isolates a distinct way a substrate can fail to be a public signal.

Public verifiability. Any party must be able to inspect the substrate’s state and confirm what
is recorded there, without privileged access, institutional credentials, or trust in a specific verifier.
Credentialed access produces authenticated evidence at best: a public receives testimony from
authorized inspectors rather than sharing access to the same observable signal. The important
property is not that everyone will verify everything. It is that anyone can, and that everyone can
know that misrecording or tampering is publicly contestable.

Append-only, tamper-evident state. The substrate must maintain a history that all observers
agree on and that cannot be silently revised after the fact. If two observers can sincerely disagree
about whether p was ever said, p cannot become common knowledge. Certificate transparency
logs™ and public ledgers such as blockchains™ satisfy this property by construction. Crypto-
graphic timestamping without a public log, for example RFC 3161 authorities acting alone**™",
provides tamper-evidence but not observer-shared history unless the timestamps are themselves
published on a public substrate.

Observer equivalence. Any verification by one party must return the same result as the same
verification by any other. Algorithmic personalization most directly destroys this: when the feed
shown to me is not the feed shown to you, and especially if the precise state of the feed is
ephemeral, we cannot build common knowledge about what was said®™. In the transparency-
log literature the same requirement appears as resistance to equivocation, or split-view attacks, in
which an operator shows different observers different versions of the log™’. Broadcast had observer
equivalence by design; per-user customization removes it.

Shared protocol with knowable specification. The rules of the substrate must themselves be
common knowledge: participants must be able to know how it works and know that others know.
Opaque ranking and undocumented moderation break this. A substrate with secret rules cannot
generate common knowledge even if every other property holds, because no one can know what
“recorded on the substrate” means in a way others would agree with.

A substrate meeting all four criteria is a commonly observable public signal rather than private
message-passing. That distinction lets it escape the asynchronous impossibility: strict common
knowledge cannot be assembled by passing messages one participant to another, because no finite
exchange completes the infinite regress”. A ledger anyone can verify still does not give “everyone
is verifying and knows that others are.” Converting such a record into common knowledge, in
practice the common p-belief that coordination requires™, additionally requires coincident atten-
tion with mutual awareness of that attention. The criteria therefore identify a record layer rather
than a full social event. They make a claim available for common knowledge; the attention layer



determines whether a relevant public actually treats it that way. Substrates satisfying all four cri-
teria (as do public blockchains, certificate transparency logs, or the gazette text of a law, which is
amended by formal process rather than silent revision) are common-knowledge-capable—hereafter
CK-capable—for whatever they record. In contrast, substrates satisfying none (personalized feeds,
opaque moderation, or direct messages) cannot anchor common knowledge at all.

Financial and prediction markets show the distinction in miniature: prices are public, observer-
equivalent records™* that attentive traders know others are watching—where a consolidated quo-
tation exists, itself an institutional artifact. They also show the limit, because the attending public
is narrow: for most prices, even crude oil, almost no one is watching, and wider attention flares
only at salient moments such as a market crash. Record availability is easier than mass, legible
attention.

The attention layer

A record meeting all four criteria needs an attending public. Bare coincident attention requires
only that people can look at once and want to. What converts attention into common knowledge is
mutual awareness of scale: participants know that many others are attending to the same thing. Live
broadcasts delivered this, by a weaker mechanism than remembered: broadcast-era audience scale
was known through proprietary panels and social inference, not verification. The fair standard for
successors is parity, not perfection. By that standard, platform view counters and trending surfaces
are the nearest existing instance of legible attention: visible to all and roughly observer-equivalent,
but attested only by the platform and manipulable by it or through it. What verifiable attention
measurement would require, and who could attest audience scale without becoming a new single
point of trust, is an open design problem. A million livestream viewers reach common knowledge
only if they know others are watching. Coupling a record to legible attention at that scale is the
open problem of the awareness factor.

Believability and trust

Mid-century media self-authenticated: a recording was credible by virtue of existing. Deepfakes
have brought that to an end, and the digital replacements recover only a subset of its properties.

Existence and integrity. A hash committed to a public, append-only ledger proves that a given
record existed by a certain time and has not changed since. This is cheap and, formally, requires
trusting no one, though in practice it inherits assumptions about consensus, client software, and
the intermediaries through which most people check. But it is content-agnostic, certifying that a
bitstring existed rather than that the bitstring depicts anything real. It will notarize a deepfake as
readily as a photograph.

Timing and predictability. A ledger timestamp is half of a proof of origin. It gives an upper
bound on when a recording was made; it says nothing about the earliest moment the recording
could have been made. The ledger cannot supply that lower bound, but sometimes the event can.
Suppose a meteor breaks up over Boston at 14:03, and footage of it carries a hash committed to a
public ledger at 14:04. No one knew the meteor was coming, so no one could have begun faking the
footage before the sky lit up, and one minute is too little time to fabricate a convincing scene from
scratch. The same timestamp does far less for a gaffe at a campaign rally. The candidate’s schedule
had been public for weeks, so the stage, the lighting, the face and the voice could all be rendered
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in advance; a clip fabricated at leisure can be committed to the ledger mid-rally and borrow the
timestamp’s credibility. The few details not knowable ahead of time are covered by preparing vari-
ants and releasing whichever one matches, and unrevealed commitments are invisible, so nobody
can count how many were prepared.

The lower bound can also be manufactured. The classic device is the hostage photograph posed
with today’s newspaper: the front page could not have been known in advance, so the photograph
can be no older than the paper. A freshness beacon is the digital version of the newspaper, an
unpredictable public value, such as a recent block hash, captured inside the recording itself. The
beacon proves the recording was made after that value appeared; the ledger commitment proves it
existed before the commitment. Together they form a sandwich, pinning the recording’s creation
to the interval between them. The condition has two parts. Let ¢, be the moment the beacon’s
value became public, ¢, the moment the recording’s hash reaches the ledger, and A = ¢, — t; the
certified window. Let A denote the recording’s residual surprise: how much of what it shows was
not derivable from public knowledge at ¢, (formally, the conditional entropy of the content given
that knowledge). An adversary can fabricate inside the window or prepare variants in advance and
select among them. The sandwich certifies origin only if both strategies fail:

A < Tymin(H) and logy Nax < H, (1)

Here Tyyuen(H) is the time needed to synthesize the surprising residue at convincing fidelity. It
increases with H because the predictable parts can be rendered in advance. Ny, 1S the number
of candidate fakes the adversary can afford to prepare before ¢;; roughly 2 candidates are needed
to cover the surprise. The conditions fail for different reasons. Faster synthesis undermines the
first: as 7qynen falls, A must shrink to keep pace, and once fabrication is quicker than the smallest
window the infrastructure can certify, no sandwich works for that class of message. Predictability
undermines the second, which contains no A at all: selecting and committing a pre-made fake
takes seconds inside any window, so no shortening of the window defends against a predictable
event. The meteor and the rally illustrate the two limits of Eq. [: the meteor’s H is large, so both
conditions hold with an ordinary window; the rally’s H is a few bits, so thousands of prepared
variants cover it and almost nothing is left to synthesize. Events short on surprise must buy their
lower bound with trust instead. Once synthesis outruns any certifiable interval, the remaining
defense is plurality: many observers committing their own recordings promptly, from different
vantage points, whose contents have to agree. The audience the awareness factor assembles is also
a witness set; at scale, coincident attention feeds believability rather than sitting downstream of it.

Origin and veracity. Establishing that a record is a genuine capture of a real event is harder.
Device attestation can claim that a particular sensor captured a particular image at capture time™,
but only if one trusts the manufacturer’s keys. An attested camera can instead be pointed at a
screen. C2PA provenance chains inherit both limits. Origin attestation therefore concentrates
trust in hardware manufacturers, certificate authorities and standards bodies. None of these layers
requires public verifiability in the common-knowledge sense: checking a hash, a beacon-to-ledger
interval, or a signature is private verification, which is why such checks scale to individual artifacts
without coordinating anyone’s attention. Substituting this concentrated trust for the broadcaster’s
authority needs a governance argument the provenance literature rarely supplies. The question is
who controls the keys, who revokes them, how compromised devices are handled, and how coerced
or captured authorities are made visible. These are institutional questions as much as cryptographic

11



ones.

Recontextualisation and dismissal. Most believability attacks do not involve fabrication. In
audits of circulating misinformation, miscaptioned or lightly edited authentic media far outnumber
synthetic fabrications: one study of fact-checked pandemic misinformation found 59% was recon-
figured genuine content against 38% fabricated, with no deepfakes in the sample®, and the most
accessible manipulations are contextual rather than technical™. Recontextualisation attacks the
link between record and claim, which capture-time attestation does not secure. The liar’s dividend
runs the attack in reverse: once fabrication is known to be possible, genuine records can be waved
away as fake, so deepfakes damage true evidence without a single fake being made”. Believability
therefore has at least four layers: capture (was the scene real?), integrity (has the file changed?),
provenance (where did it come from?), and interpretation (is the caption honest, the inference war-
ranted?). The infrastructure discussed here addresses integrity and provenance; capture is partly
reachable through attestation and timing; interpretation is not an infrastructure problem.

Together, the criteria distinguish proposals that supply a common-knowledge-capable record,
attention at scale, or believability from those that merely assume them. We can achieve common
knowledge in narrow technical domains such as cryptocurrencies or financial markets, while be-
lievability is being addressed only partially and through systems that require trust. Domain-specific
couplings of record and attention exist, as the market case above and the surviving synchronous
channels below show; what does not yet exist is a general-purpose coupling that works across
contested public facts.

Evaluating current and proposed infrastructure

The criteria show what each proposed technology supplies and what it lacks. Table [l summarizes
the key cases.
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Table 1: Post-broadcast infrastructure, evaluated against the design criteria. “CK properties
met” refers to public verifiability, append-only state, observer equivalence and shared protocol.
Systems meeting all four are CK-capable public records within their domain. Actualizing common
knowledge still requires coordinated attention.

Technology

Primary product

CK properties
met

Notes

Content-provenance
credentials (e.g.,
C2PA)

Device attestation (se-
cure enclave)

Public blockchains
(e.g., Bitcoin)

Certificate
parency logs

trans-

RFC 3161 timestamp-
ing (without public log)

Recommender-driven
feeds

Platform verified-
account badges

Authenticated  evi-
dence
Authenticated  evi-
dence
CK-capable public

records of transac-
tions

CK-capable public
records of certificates

Authenticated  evi-

dence

Coincident attention

Weak authentication;
weak intra-platform
CK

None (not the
record  layer’s
aim)

None required

All four (for-
mal); weaker in
practice

All four (formal)

Partial (append-
only only if pub-
lished)

None (weak pub-
lic signals, such
as trending and
view counts, ex-
cepted)

Partial
platform
server equiv-
alence and a
shared protocol,
both  operator-
contingent)

(within-
ob-

Artifact-local credentials under a
knowable verification protocol; no
shared public state, no mutual
awareness. Often oversold as CK-
producer.

Concentrates trust in hardware man-
ufacturers.

Narrow domain, record layer only.
Most users rely on intermediaries
rather than verifying; finality prob-
abilistic; miner/validator concentra-
tion. Open: couple the record to co-
ordinated public attention.

Narrow domain; in practice depends
on monitors, gossip, and browser en-
forcement. Existence proof that the
CK record layer works at web scale.
Open: extend beyond narrow techni-
cal domains under accountable gov-
ernance.

CK-capable only when timestamps
are themselves published on a pub-
lic substrate.

Personalization breaks observer
equivalence by design. Not a CK
failure to “fix”’; a substrate built for
a different purpose.

Single-operator authority; no au-
ditable signing policy; CK contin-
gent on platform governance.

C2PA and device attestation meet authentication criteria®, but verification is private. Two users
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who agree about an asset’s provenance need not know that others have seen it. Public blockchains
and certificate transparency logs satisfy all four common-knowledge criteria formally in the narrow
domains they cover™***, though most users rely on intermediaries. When nearly everyone verifies
by delegation, to wallets, browsers, and monitors, observer equivalence collapses back into tes-
timony from trusted verifiers, and the substrate quietly reconstitutes the authority problem it was
meant to route around. They show that the record layer is architecturally achievable. What they
lack is the attention layer: logs are consulted by browsers and auditors, not by the public at large.

Recommender feeds produce coincident attention and fail every common-knowledge criterion:
personalized state is neither publicly verifiable nor observer-equivalent. This is their design. Pro-
posals that treat feed re-ranking as the route back to shared reality are category errors. Tuning
rankings changes what receives attention, while personalization and opaque rules still prevent a
shared public state that observers can verify in common.

Mass-synchronous channels have also not vanished, and the criteria apply to the survivors. A
statutory emergency-alert system is, on this framework’s terms, a state-operated common-knowledge
machine: a knowable protocol, near-simultaneous delivery to most active handsets, an audience
whose scale the sender knows—and no publicly verifiable record, which is why an alert generates
common knowledge in the moment but leaves nothing a dispersed public can re-inspect. Outlet
push notifications reach tens of millions at once, under protocols that are private and revocable.
In several media systems, high-reach national broadcasting persists. Cross-national differences in
surviving broadcast reach are a natural observational testbed for the differential prediction below ™.

The web-of-trust history shows the criteria at work. PGP’s web of trust tried to authenticate
public keys without central authorities, yet verdicts depended on each participant’s private keyring,
so two users could reach different conclusions about the same key. Certificate transparency at-
tacked a similar authentication problem by adding an append-only, publicly verifiable log that
monitors read identically. The contrast suggests why better usability alone would not have solved
web-of-trust key authentication, and why public records are necessary though still insufficient for
broader shared-reality infrastructure.

A worked case pulls the layers apart. Take an election authority certifying a result. Authentica-
tion is easy: the certificate is signed and its provenance verifiable. A CK-capable public record is
within reach: publish the result to an append-only, publicly verifiable log under a knowable proto-
col. Two problems remain. First, legible attention: the result approaches common knowledge only
if a bounded public is known to be attending to the log, not merely able to, and that is the function
broadcast served and no ledger supplies. Second, interpretation: the log can make it commonly
inspectable that the authority certified these numbers, while whether the certification is accepted as
legitimate is carried by institutions, not infrastructure. Common knowledge, provenance, attention,
and interpretation come apart where the stakes are highest.

Limits, governance, and outlook

The framework has three limits. First, common knowledge about artifacts is not common knowl-
edge about interpretation. A public ledger could make it common knowledge that a photograph
was recorded at a specific time with a specific device. It cannot settle the photograph’s meaning.
In the broadcast era that interpretive work belonged to journalists and experts, using practices of
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testimony, trust and deference long studied in social epistemology™ . Many post-truth disputes
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already involve common knowledge that an institution issued a ruling or report. The dispute is
over authority, which no log supplies.

Second, every infrastructure concentrates trust in different places. Origin attestation concen-
trates it in hardware manufacturers, certificate authorities and standards bodies. Permissionless
ledgers concentrate it least by design, since no operator is in charge, though validator concen-
tration, client-software monocultures, and reliance on intermediaries reintroduce concentration in
practice. Certificate transparency leaves certificate authorities as issuers, relies on log operators
and monitors to expose misissuance, and depends on browser vendors to enforce CT policy by
rejecting or distrusting certificates that fail logging requirements. Concerns about concentrated
communicative power predate the current era®*™. The criteria do not resolve who audits the con-
centrators, how key compromises are remedied, or what nation-state compulsion looks like.

Third, agenda-setting remains a governance problem. Infrastructure can concentrate attention
onto a topic set, but platform ranking, editorial judgment, political pressure and popularity dynam-
ics decide which topics count as public issues. A substrate engineered to make a single agenda
fall out for everyone would be a manufactured-consensus instrument. The safeguard is publicity:
the same properties that make a substrate usable as a common signal also make capture easier to
see. An append-only record and a knowable protocol leave power in place while making many
abuses harder to hide. The counterweight is navigable pluralism: communities with different in-
terpretations can coordinate on common knowledge of believable public facts, even where they
differ on meaning. One would recognise it where communities that disagree sharply on meaning
nonetheless do not dispute what the public record says. Election results, public-health surveil-
lance, court rulings, and war-crimes documentation are the natural domains, and their evidentiary
standards and stakes differ sharply. The same visibility has a dark side: infrastructure that makes
attention legible can enable intimidation, surveillance, pile-ons, and strategic agenda capture, so
public legibility is not democratically benign by default. This is narrower than Rawlsian over-
lapping consensus or Habermasian public reason, and closer to recent arguments that the answer
to post-truth politics is not restored consensus” but institutions that sustain knowledge under dis-
agreement”. Infrastructure can supply informational preconditions for coordination; conventions,
legitimacy and motivation do the rest™".

Two research tasks follow. The first is measurement. Experimental work shows that people
condition risky coordination on whether information is publicly announced rather than merely
shared privately®; Chwe’s broadcast and ritual cases supply the field analogue™. From these the
account makes a differential prediction: coordination on a public matter tracks whether a claim
has been publicly established as common knowledge—not mere reach (exposure), not private es-
timates of the majority (perceived-majority belief), not within-network agreement (selective expo-
sure). The sharpest test is against perceived-majority belief, since a public announcement tends to
raise both at once. The design therefore holds exposure and perceived majority belief fixed while
varying public establishment: two groups receive the same claim and the same estimate of how
many others accept it, while only one receives it through a public signal whose audience is itself
visible. This is the emperor’s-new-clothes case, in which everyone privately knows but no one
moves until it is said aloud. Because a visible audience is the sort of cue that inflates first-order
estimates of the majority, equality cannot be assumed by instruction: post-treatment manipulation
checks on perceived-majority belief are required, with analyses conditioned on them. The incre-
ment over the existing experiment™ is that step, holding perceived-majority belief fixed while vary-
ing public establishment; the discontinuity being tested, that almost-common knowledge behaves
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unlike common knowledge, is the one Rubinstein’s electronic-mail game isolates™. A behavioral
objection is that acceptance of publicly established facts is itself identity-contingent: motivated,
identity-protective cognition can rise with sophistication rather than fall®”. Our answer is a second
prediction rather than a rebuttal. Because navigable pluralism targets coordination rather than be-
lief revision, public establishment should move coordination even where professed belief moves
little; belief-layer interventions such as accuracy prompts and inoculation are complements, not
rivals, of the substrate. How accurately people infer the size and composition of an audience,
and when pluralistic ignorance breaks, are the mechanisms on which such designs turn. Can-
didate measures include survey probes of iterated belief, behavioral inference from coordination
on observer-equivalent substrates, and lab manipulations of the criteria. Collective attention also
decays on characteristic timescales™", bounding how long any signal can sustain mass attention.

The second task is design. Tampering is not the central threat on an append-only public ledger;
a faithfully recorded lie is a false input, which belongs to the believability problem. The harder
problem is coupling trustworthy inputs and public records to a legible attending public, while gov-
erning permissioned substrates and resisting compulsion. Here the framework runs into a tension:
collective attention is scarce and its cycles are shortening, we have argued infrastructure should
not choose topics, and yet something must allocate attention to the record. Candidate mechanisms
exist, each with a failure mode. Scheduled civic moments would ritualize review of the public
record; captured, they become state ritual in Chwe’s sense. Statutory alert channels are already
common-knowledge machines, and overuse or compulsion would spend them. Platform surfaces
with verifiable counts would elevate trending pages to an evidentiary standard, and they remain ma-
nipulable until attention measurement is itself attested. Prompt witnessing by many independent
observers, from the believability discussion, is a fourth. Which of these can concentrate attention
without becoming an agenda-setter is the governance question this framework sharpens but cannot
settle. None of this is solved by existing architectures. Much of it is tractable engineering, but
the institutional questions are partly political and philosophical: who defines the relevant public,
who controls the protocol, whose evidence counts, and how visibility is balanced against privacy.
The most plausible near-term step relies on norms as much as engineering: authenticated cap-
ture and provenance may become expected for high-stakes public evidence, while institutional and
journalistic systems attach those proofs to public, observer-equivalent records and visible attention
cues.

Broadcast was not our epistemic baseline as a species; it was a remarkable, productive inter-
lude. We can achieve infrastructure that produces enough shared epistemic reality for coordination
without a return to broadcast’s conditions.
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