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Abstract 7 

Multi-agent LLM systems are deployed on the assumption that agents checking one another 8 

reduce hallucination. Two studies of the same linear topology contradict it in opposite directions, 9 

and both are right: one measures prevalence, the other detectability, and a claim can become rarer 10 

and less visible at once. 11 

Whether a false claim grows is set by two structural variables: how correlated the agents' errors 12 

are, and whether any channel supplies evidence independent of them. Topology bounds the 13 

number of carriers a chain can produce; it says nothing about the other channel. 14 

Six formalisms proposed in the past year describe this process. Each defines a state space, a 15 

transition rule and a measurable quantity; none is stated in terms another can absorb. Taking the 16 

travelling claim as the unit of analysis, we show that the six are projections of one process onto 17 

different observables. 18 

In a purposive sample of 42 papers, 10 of 32 included studies report a propagation-level metric, 9 19 

report a verification channel independent of the agents, and 7 report a graph with a recoverable 20 

out-degree. The two features never co-occur: all nine studies with such a channel report 21 

attenuation, and both studies that report amplification lack one. One prediction runs against 22 

design intuition: raising the initial diversity of agents' answers increases false adoption. We 23 

specify the experiment that separates a causal reading from an artefact, and a reporting standard 24 

— carrier set, aggregation loss, out-degree distribution, comparator — under which the six 25 

become comparable. 26 

Keywords: hallucination propagation; multi-agent systems; verification; aggregation loss 27 

1. Introduction 28 

Multi-agent systems built on large language models [1, 2, 3, 4] are now used where a factual error 29 

is expensive: clinical triage, contract review, financial analysis, screening of scientific literature. 30 

The arrangement rests on an intuitive claim. An agent that reads another agent's output will catch 31 

some of its mistakes, so a group should be at least as reliable as its most reliable member. The 32 

assumption is the one behind debate protocols [5, 6] and consistency voting [7]: independent 33 

samples are treated as independent errors. Recent measurements do not support it. Collaboration 34 

buys task performance more dependably than it buys factual reliability [8], and under some 35 

configurations it makes hallucination worse [9]. Hallucination itself is by now well catalogued 36 

[10, 11]; what is not catalogued is what a hallucinated claim does once it starts to move. 37 
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Two 2026 studies make the difficulty concrete. Both follow a hallucinated claim through a linear 38 

pipeline in which each agent feeds exactly one successor. In a three-agent cascade spanning ten 39 

knowledge domains, the normalized hallucination score falls from 0.422 at the first agent to 0.272 40 

at the third, an amplification factor of 0.644: net attenuation [12]. In a four-agent financial 41 

pipeline with 346 injected hallucinations, detection of those hallucinations falls from 72.0% at the 42 

first stage to 50.9% at the fourth, and 23.7% are never detected at all: net amplification [13]. Both 43 

pipelines are chains. Neither result is wrong. 44 

The two studies measure different things. One asks how much of the generated text lacks support; 45 

the other asks whether a reader can still tell that it does. A claim can become rarer and less 46 

detectable at the same time, and a literature that reports only one of these quantities will appear to 47 

contradict itself. This is not a defect of either paper. It is what happens when a phenomenon is 48 

measured along axes that are never brought into the same frame. 49 

That frame is what the field currently lacks, and the absence shows in how fast its formalisms 50 

multiply. Six have appeared within roughly a year. Hallucination has been modelled as a first-51 

order Markov process over four states — raw fact, derived computation, narrative prose, 52 

editorially approved conclusion — with measured per-boundary escape probabilities of 24.6%, 53 

48.3% and 89.3% [13]. It has been modelled as a time-evolving network process on directed 54 

communication graphs, yielding an effective reproduction number that a defence lowers from 55 

1.08 to 0.81 [14]. It has been modelled as a claim-level stochastic cascade with an amplification 56 

factor, a relative propagation rate and a cumulative change term [12]; as a divergence of internal 57 

knowledge states between agent pairs, scored by a context divergence index [15]; as confidence-58 

normalized pooling over a communication topology, with a conformity index and a time-to-59 

consensus [16]; and as a cross-channel causal influence tensor monitored through its spectral 60 

dynamics [17]. Each contributes a state space, a transition rule and at least one measurable 61 

quantity. None is stated in terms another can absorb. 62 

The disagreements extend past vocabulary. One position paper argues that safety properties in 63 

agentic systems are set by interaction topology rather than by model scale or alignment, and 64 

names information cascades among three topology-driven pathologies [18]. A controlled clinical 65 

study reaches the opposite emphasis: across four systems, four models and three tasks, the model 66 

rather than the topology or the agent count determines both the level of hallucination and the 67 

direction of any change [8]. Both are empirical. They cannot both be right in the form stated. 68 

Existing surveys do not resolve this, because they are organised along a different axis (Table 1). 69 

One provides the first taxonomy of hallucination in LLM-based agents, structured by the stages 70 

of a single agent's workflow [19]. Another organises multi-agent reliability as a four-stage 71 

progression — lay the capability foundation, integrate agents, find faults through attribution, 72 

evolve — and treats error propagation as the risk that tighter coordination introduces [20]. A third 73 

arranges mitigation by application setting: retrieval, reasoning, agentic deployment [21]. A fourth 74 

catalogues collaboration mechanisms — who talks to whom, in what pattern — without following 75 

the error that travels through them [22]. Each is useful for what it covers. None takes the 76 

travelling claim as its unit, and two of them already use the stage-table device, which makes a 77 

further five-stage taxonomy a poor way to distinguish a new survey. 78 
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What is missing is narrower than a framework and more useful than a list. It is a statement of 79 

when the sign of propagation is positive, together with a measurement standard that lets six 80 

incompatible formalisms be compared. We address both. Our organising principle is the claim 81 

rather than the agent or the stage: a hallucination is a proposition that acquires or loses support as 82 

it travels, and every mechanism in the literature can be read as an operation on that support. 83 

We make four contributions. First, we give a conditional account. Whether a false claim grows is, 84 

on our account, set by two structural variables — the correlation pressure among agents, and the 85 

independence of whatever verification channel exists — while the topology sets whether 86 

amplification can compound rather than whether it occurs. We propose that the topology-versus-87 

model dispute is better read as a question about which variable dominates on which side of a 88 

threshold. We state that reading as a conjecture, because no published experiment separates the 89 

two variables while holding the other fixed (§3.8). Second, we separate four axes that the 90 

literature routinely conflates: what is harmed (false claims gaining support, or true claims being 91 

discarded), in what form (breadth or strength), at which stage, and under which structural 92 

condition (§3.2–3.6). Third, we code 42 papers against these axes — a purposive sample, not an 93 

exhaustive screen — and report what the map shows: 10 of 32 included studies report any 94 

propagation-level metric, 9 report an independent verification channel, and 7 report a 95 

communication graph from which an out-degree can be recovered, though 15 state an agent 96 

count. The two features never co-occur: all nine studies with an independent channel report 97 

attenuation, and both studies that report amplification lack one. The two quantities the framework 98 

needs most — an effective reproduction number and an aggregation loss — each appear in 99 

exactly one paper (§2). Fourth, we map interventions onto parameters, prove that no aggregation 100 

rule removes the aggregation loss uniformly over candidate pools (Proposition 3), and conclude 101 

that only an independent channel lowers both outcome channels at once — which is why 102 

recovery, and not prevention alone, has to be a first-class component of the design (§5). 103 

The remainder of the paper follows that order. §2 states the coding protocol and what the corpus 104 

shows. §3 builds the formal vocabulary, defines the two propositions, and places the six existing 105 

formalisms inside it. §4 covers the stages in turn, §5 the interventions, and §6 sets out the 106 

measurement and recovery agenda that the gaps imply. 107 

Table 1. What the adjacent surveys organise around 108 

Each of the three surveys in this table answers a question this paper does not, and does so at a 109 

depth this paper does not attempt. The table marks where the questions differ, not where the 110 

answers are weaker. 111 
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 Lin et al. [19] Qi et al. [20] (LIFE) Li et al. [21] This survey 

Unit of analysis the agent the system the application the claim 

Organising axis stages of one agent's 

workflow 
four-stage capability 

progression: lay, 

integrate, find faults, 

evolve 

deployment setting: 

RAG, reasoning, 

agentic 

the stage a claim has 

reached 

Question it answers what kinds of 

hallucination an agent 

can have, and what 

causes them 

how a multi-agent 

system matures, and 

where the stage 

boundaries fail 

which mitigation 

applies in which 

setting 

when the sign of 

propagation is 

positive, and how to 

compare the accounts 

that disagree 

Coverage of inter-

agent propagation 
named as a 

consequence; not the 

axis 

treated as the risk that 

tighter coordination 

introduces 

not the axis the axis 

Distinguishes false-

claim gain from true-

claim loss 

no no no yes (§3.5) 

Distinguishes a stage 

from a regime 
n/a stages n/a cascading as regime, 

§4.5 

Treats recovery as a 

component 
as detection and 

mitigation 
as system-level self-

evolution 
as mitigation six actions with 

separate metrics, §5.3 

Proposes a reporting 

standard 
no no no §6.5 

Reconciles competing 

formalisms 
not applicable not attempted not applicable six formalisms, §3.9 

 112 

Three differences carry the paper's claim to a distinct position. 113 

The first is the unit. A survey organised by agent, by system or by application can describe what 114 

each component does; it cannot track a proposition through a system, because the proposition is 115 

not an object in its taxonomy. The two chains in §1 are invisible from an agent-level or system-116 

level view: in both cases the agents are ordinary, the architecture is a pipeline, and the only thing 117 

that distinguishes the studies is what happened to a claim as it moved. 118 

The second is the outcome split. None of the three separates a false claim gaining support from a 119 

true claim being discarded, and §4.5 argues that a framework which does not separate them will 120 

report the second as an improvement, because the discarded claims never appear in a 121 

hallucination count. 122 

The third is the treatment of disagreement. The three surveys synthesise literatures that broadly 123 

agree within their own scope. This one synthesises a literature that does not, and its contribution 124 

is a vocabulary in which the disagreement resolves into different measurements of the same 125 

process rather than a contest between findings. 126 
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2. Corpus, coding, and what the coded set shows 127 

This section states where the evidence in the rest of the paper comes from. It is short on purpose: 128 

a survey that reconciles other people's numbers owes an account of its own. We report the 129 

retrieval, the selection rule, and the four coding decisions that changed the data most. We then 130 

give what the coded set shows, and we state plainly what it cannot support. 131 

We do not report a PRISMA flow, because our sample was not drawn by exhaustive screening of 132 

all retrieved records. It was drawn purposively, by quota, from the categories the framework 133 

needs. The proportions below therefore describe the coded set, not the field. §2.6 says what that 134 

costs. 135 

2.1 Retrieval 136 

Two searches were run against the arXiv API on 2026-10-27, restricted to records from 2022-11 137 

onward — the window in which multi-agent LLM work exists — and deduplicated by base 138 

identifier. 139 

The first track targeted explicit hallucination and factual-error language combined with multi-140 

agent vocabulary. It returned 432 unique records across ten Boolean queries. The second track 141 

targeted the literatures that discuss propagation under other names: failure and reliability, failure 142 

attribution, agent memory, conformity and sycophancy, and propagation theory. It returned 908 143 

records, of which 814 were new. 144 

The second track exists because of a recall failure we could observe directly. Why Do Multi-Agent 145 

LLM Systems Fail? [23] — a 1,600-trace annotated taxonomy with inter-annotator agreement of κ 146 

= 0.88 — was not returned by any first-track query. Its abstract contains no hallucination, factual 147 

or faithfulness vocabulary, so a search defined by the phenomenon's name cannot find the work 148 

that studies the phenomenon under a different name. Any single-track search of this literature will 149 

have the same blind spot. 150 

2.2 Sampling 151 

From 1,246 unique records we coded 42 rows: 30 drawn by quota and 12 from the formalization 152 

search. 153 

The quota was set by which stage of the framework needed evidence: amplification 8, 154 

consolidation 5, transmission 5, attribution 5, recovery 4, and 3 boundary cases whose inclusion 155 

was doubtful by design. Candidates within each quota were ranked by how many independent 156 

queries retrieved them, on the assumption that a record found by several differently-worded 157 

searches is more central than one found by a single phrasing. The remaining 12 are the works 158 

identified as formalizations (§3.1) plus the excluded near-misses discussed in §3.9. 159 

This is a purposive sample. Its virtue is that it covers the mechanisms the argument needs. Its 160 

defect is that it cannot estimate a field-level rate, and we do not use it to. When §2.5 says that 10 161 

of 32 included studies report a propagation-level metric, the denominator is the coded set. 162 



6 

2.3 Inclusion, and what the rule excluded 163 

A row was included if the work (i) involves two or more LLM instances exchanging information, 164 

(ii) concerns factuality, error, or the detection and repair of either, and (iii) describes the system 165 

well enough to code its structure. 166 

The third condition required a ruling on security work, which we had excluded from scope. We 167 

include a security paper when it formalizes spread and exclude it when it only reports attack 168 

success. A cascade-monitoring framework that estimates directed influence across channels 169 

qualifies [17]; a memory-poisoning attack that reports only attack success rate does not [24]. This 170 

keeps the excluded object — security as a topic — separate from the included one, which is a 171 

model of how influence moves. 172 

Ten of the 42 rows failed inclusion. Eight describe a single agent: seven are memory systems [25, 173 

26, 27, 28, 29, 24, 30] and one evaluates a single agent's trajectory [31]. One is not an LLM 174 

system at all — a formation-control paper using "state hallucination" in its control-theoretic sense 175 

[32]. One decomposes a single agent's tool-use policy into modules and studies propagation 176 

between modules [33]. 177 

The concentration in the memory group is a finding rather than an inconvenience. Seven of the 178 

ten exclusions are memory work, and every one of them is single-agent. Consolidation, as a stage, 179 

currently has almost no multi-agent evidence: the mechanisms that make a stored error durable 180 

have been studied thoroughly, and studied on systems with one agent. §4.4 treats this as a gap to 181 

be bridged rather than a literature to be summarised. 182 

2.4 Four coding decisions that changed the data 183 

Each of these moved rows between categories, so each is stated rather than buried. 184 

Verification is tested by provenance, not by label. A procedure counts as a verification channel 185 

only if its inputs are disjoint from the claim's ancestry (§3.3). Under this test several self-186 

described verification procedures code as absent, including one that exchanges compressed state 187 

summaries between agents before joint reasoning [15]. A different model reviewing an output 188 

also fails the test: heterogeneity changes how the judgement is computed, not what it is 189 

conditioned on. 190 

Direction is coded only against a stated comparator. "Amplifies" and "attenuates" are 191 

meaningless without one. We record the comparator in a separate field. In the five-paper pilot the 192 

comparison was explicit in the three papers that made a directional claim, and simply not 193 

applicable in the two that made none, so the field was cleaner than expected. We keep it separate 194 

regardless, because attenuation relative to the first hop and attenuation relative to a single-agent 195 

baseline are different findings that the word "attenuates" conceals. 196 

"Topology" is treated as an overloaded term. It refers in some work to the agent 197 

communication graph and in others to a knowledge graph over domain concepts. We code only 198 

the former. One evaluation framework was excluded on this ground alone [31]: its topology-199 

aware analysis is over scientific concept graphs, and folding it into the agent-topology axis would 200 

have inflated that axis with work that does not belong to it. 201 
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Unknown is recorded as unknown. Where a field could not be determined from the available 202 

text we recorded UNK rather than inferring a plausible value. The consequence is visible in §2.5: 203 

out-degree is unknown for 25 of 32 included studies. That number is not missing data in the 204 

ordinary sense; §2.5 reports the audit that tested it. 205 

2.5 What the coded set shows 206 

Table 2. What the coded set reports. Counts over the 32 included studies. 207 

Quantity Count 

Included studies 32 

Report any propagation-level metric 10 (31%) 

Report an independent verification channel 9 (28%) 

State an agent count 15 (47%) 

Report a graph from which out-degree is recoverable 7 (22%) 

Report an effective reproduction number 1 

Report an aggregation loss 1 

 208 

The reporting rates are lower than the field's output volume would suggest, and the gap between 209 

the third and fourth rows is itself a result. Roughly half the corpus states how many agents it 210 

used; under a quarter states a communication graph from which an out-degree can be recovered. 211 

Counting agents is a natural thing to report. Specifying out-degree is not, even though the 212 

branching argument in §3.8 makes it the quantity that decides whether amplification can 213 

compound at all. 214 

We checked that this gap is not an artefact of our coding depth. Twenty-six included studies had 215 

no recoverable out-degree from their abstracts. We retrieved the full text of each and searched the 216 

method sections for agent counts and communication structure. The audit recovered an agent 217 

count for five of the twenty-six and an out-degree for none. Two of the five are worth naming 218 

because they change rows: the clinical study reports hallucination rates at three and seven agents 219 

across three topologies [8], and the collective-hallucination study uses a heterogeneous six-agent 220 

system across directed graphs [14]. Neither states an out-degree, and the second varies it by 221 

topology by construction. The 22% therefore describes the literature. A full-text pass would not 222 

raise it. 223 

The last two rows are the ones that matter for the framework, because a claim about a threshold 224 

requires a quantity that can cross it, and in this corpus exactly one paper reports such a quantity. 225 

Appendix A reports the bounds these counts admit, and the reliability study that would replace 226 

them. 227 

Crossing verification against direction gives a cleaner result than we expected. Among the 24 228 

included studies that make a directional claim: 229 
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Table 3. Verification channel against reported direction. The 24 included studies that make a 230 

directional claim. 231 

 attenuate mixed amplify 

Independent verification 

present 
9 0 0 

Independent verification 

absent 
5 6 2 

Unknown 1 1 0 

 232 

The split is complete and it is an absence of co-occurrence rather than a ratio: every study with an 233 

independent channel reports attenuation, and neither study reporting amplification has one. We 234 

did not choose the studies to produce this. Three readings are available and we cannot yet 235 

separate them. The intended one is causal, per Proposition 1. A second is that mitigation papers 236 

add retrieval because retrieval is the intervention they are testing, and mitigation papers are the 237 

ones that report improvement. A third is that a study which measures propagation has no reason 238 

to build a verifier, so the two practices simply do not co-occur. The second and third readings are 239 

about research fashion and division of labour rather than about mechanism, and only an 240 

experiment that crosses the two factors would distinguish them. That experiment is the first item 241 

in §6. 242 

Two further patterns in the coded set bear on §3. 243 

Seven included studies use a chain topology and none reports amplification in carrier count: six 244 

report attenuation and one reports both directions [13], because it measures detectability as well 245 

as prevalence. That is what Proposition 2b predicts. The chain constrains how many carriers a 246 

claim can produce; it says nothing about how hard the claim becomes to see. 247 

Direction is coded as each paper's headline, not as a channel-specific measurement, because no 248 

paper in the corpus reports both channels. This is the single largest limitation of the coded set and 249 

the reason §3.5 insists on the FP/FN split: the field's own labels cannot express the distinction that 250 

the data appear to require. 251 

2.6 Threats to validity 252 

Single coder. All 42 rows were coded by one person. No inter-rater agreement is reported, and 253 

the κ values that a two-coder design would produce are unknown. The three fields that carry the 254 

argument — verification, topology, direction — are the ones most exposed. Appendix A bounds 255 

the damage: it replaces the verification proportion with the range the unresolved cells admit (28 256 

to 38%), shows that the central split is invariant to verification-coding error in the attenuating 257 

group and breaks only if an amplifying study turns out to have a channel, and reports the result of 258 

the reliability study that was run against a second coder. 259 

Abstract-level. Three rows were read in full — the two formalizations whose criteria needed 260 

checking at method level and one cascade study. The remaining 39 rest on abstracts; for eight of 261 

those the abstract was explicit enough to code at high confidence, and the rest are marked 262 
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medium or low. Fields such as persistence are frequently UNK because the abstract does not say, 263 

which is a different problem from the paper not reporting it. For out-degree we were able to 264 

separate the two: the audit in §2.5 retrieved 26 full texts and recovered no additional out-degree, 265 

so the 22% reflects the literature rather than our coding depth. The same separation has not yet 266 

been done for persistence. 267 

Keyword false positives. Two of the 30 quota-selected papers were false positives of the 268 

keyword screen, one from control theory and one from intra-agent decomposition. A screen that 269 

admits 7% noise at the selection stage is tolerable for a purposive sample and would not be for a 270 

systematic one. 271 

Publication bias toward mitigation. The literature is dominated by papers proposing a method 272 

that improves a metric. Three of the four amplification findings in our set come from work whose 273 

primary contribution is a model or a diagnostic rather than a remedy [9, 13, 14]; the fourth is a 274 

mitigation paper that reports the failure it then fixes [34]. 275 

Purposive sampling. Restated because it governs every percentage in this section: these are 276 

properties of the coded set. 277 

2.7 What would change these numbers 278 

Three steps, in order of cost. A full-text pass over the 32 included studies aimed at the fields the 279 

§2.5 audit did not cover — persistence, and the channel-specific measures where a paper reports 280 

both prevalence and detectability. The out-degree question is settled, in the negative. Second, a 281 

coder independent of the first on a 20% sample, reporting κ for verification, topology and 282 

direction separately. Third, a pre-registered test of Propositions 1 and 2 on a corpus drawn by 283 

exhaustive screening of a fixed query set, at which point the proportions become estimates of 284 

something larger than themselves. 285 

Until then the numbers in this section do what they can: they establish that the variables the 286 

framework needs are largely unreported, and that the one complete pattern in the data — the 287 

absence of any amplifying study with a verification channel — is worth an experiment. 288 

3. A conditional account of error spread 289 

This section supplies the vocabulary the rest of the paper uses. It has three jobs. It states what 290 

counts as a formalization, so that the six in §1 can be counted rather than asserted. It defines the 291 

quantities that make the sign of propagation decidable. And it shows how the six existing 292 

formalisms sit inside the resulting frame, which is what allows their disagreements to be read as 293 

differences in projection rather than as contradictions. 294 

We build the account in the order a claim travels: the objects (§3.2), the one definition that does 295 

the most work (§3.3), the dynamics of acceptance (§3.4), the two ways a system can be harmed 296 

(§3.5), the operators that act at each stage (§3.6), and the two propositions that fix the sign (§3.7–297 

3.8). §3.9 places the prior formalisms; §3.10 states where the account stops. Figure 1 shows the 298 

whole of it at once; the subsections that follow take it apart. 299 



10 

 300 

Figure 1. The account in one view. Four stages act on a claim’s support; cascading is a regime entered when R > 1 and 301 
the store persists, not a fifth stage. The count under each stage is the number of the 32 included studies that address it: 302 
consolidation is addressed by none of them, because every memory system in the retrieval set was single-agent (§2.3). 303 
The two outcome channels are kept apart because a hallucination metric sees only the first; the FN channel is reported 304 
by three studies and never on its own. 305 

3.1 What counts as a formalization 306 

A review that claims to reconcile six formalizations owes a criterion for the number. We require 307 

three properties, and a paper must satisfy all three. 308 

F1 — a state space. The work defines the object that varies across agents: a claim's truth status, a 309 

belief distribution, a context state, an influence weight. 310 

F2 — a transition rule across an agent boundary. The work specifies how that object changes 311 

when it passes from one agent to another, or how it is aggregated across agents. A metric without 312 

an update rule does not qualify; a taxonomy without a state space does not qualify. 313 

F3 — a measurable quantity. The work yields at least one parameter or threshold that can be 314 

estimated from observations and compared across systems: an escape probability, a reproduction 315 

number, an amplification factor, a divergence score. 316 

The criterion is deliberately mechanical, because it is what makes the count auditable. Under it, 317 

six works qualify: the four-state Markov process [13], the graph network process [14], the claim-318 

level cascade [12], the context-divergence model [15], the confidence-pooling model [16] and the 319 

cross-channel influence tensor [17]. Two adjacent works do not qualify, and we say so rather than 320 

stretching the definition: a topology-aware evaluation framework whose "topology" refers to a 321 

knowledge graph rather than an agent graph fails F1 and F2 [31], and a decomposition of debate 322 

failure into three pathways offers no state space [9]. Both are used as evidence in later sections; 323 

neither is counted. 324 

Two of the six qualify only partially, and we mark them. The context-divergence model supplies 325 

a state metric and a synchronisation protocol, but its cross-boundary update is weaker than an 326 

explicit transition rule [15]. The confidence-pooling model has an explicit update equation, but its 327 

dynamical weight is a swept hyperparameter rather than an estimated quantity, so its F3 rests on 328 

derived indices [16]. The remaining four satisfy all three properties unambiguously. 329 
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3.2 Objects: claims, events, lineages 330 

Definition 1 (claim). A claim c is a minimal, self-contained proposition that can be judged true or 331 

false. We take the claim, not the response, as the unit of analysis. A response can be right for the 332 

wrong reasons and wrong for the right ones, and both cases are invisible when only the final 333 

answer is scored [31]. 334 

Definition 2 (event). Running a multi-agent system produces events v = (c, a, t, m), where agent 335 

a at time t disposes of claim c by mode m ∈ {assert, repeat, endorse, weaken, retract, ignore}. 336 

The mode matters: endorsing a claim and repeating it are different acts, and only the first adds 337 

support. 338 

Definition 3 (lineage). A run induces a directed acyclic graph G = (V, E) over events. An edge 339 

(u, v) exists when v's context contains u. Anc(v) denotes the ancestor set of v. 340 

The lineage is the object that the word "snowball" has been used to gesture at. On this definition 341 

it is not a metaphor: it is a graph, and the quantity that grows is support without evidence, 342 

accumulated along its edges. 343 

3.3 Independence: the definition that does the work 344 

The account turns on one distinction. Support for a claim can arrive as corroboration or as 345 

evidence, and the difference is provenance. 346 

Definition 4 (independent evidence). An item x is independent of event v precisely when x's 347 

provenance is disjoint from v's ancestors: 348 

indep(x, v) = 1 ⟺ prov(x) ∩ Anc(v) = ∅ 349 

This is a strict test, and it is meant to be. An agent asked to review another agent's output has that 350 

output in its context. Its judgement is therefore a function of the claim's own lineage, and it 351 

counts as corroboration. The same holds when the reviewer is a different model: heterogeneity 352 

changes how the judgement is computed, not what it is conditioned on. Only an external tool 353 

return, a retrieval hit from a corpus the agents did not write, or a rule-based check over the claim's 354 

own surface satisfies Definition 4. 355 

The test is severe enough that it reclassifies work that presents itself as verification. In one 356 

system, agents periodically exchange compressed state summaries and flag high-divergence 357 

conditions before joint reasoning, a procedure the authors describe as shared-state verification 358 

[15]. Under Definition 4 the exchanged summaries remain inside the agent set, so the procedure 359 

is a coordination protocol, not an evidence channel. This is not a quibble about naming. §3.7 360 

predicts a different outcome for coordination than for verification, and the two are only 361 

distinguishable if the definition is applied. 362 

Figure 2 makes the test concrete on a single claim. Two agents assert it, a memory record returns 363 

it with its provenance gone, and a tool returns it independently. The receiving agent counts four 364 

supporting items; the lineage supports three assertions and one item of evidence. 365 
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 366 

Figure 2. One claim with four incoming paths. Only the tool return satisfies Definition 4; the memory record fails it and 367 
is counted anyway. The receiving agent computes k = 2, e = 2, where the lineage supports k = 3, e = 1. 368 

3.4 Two counts, and an asymmetry 369 

For an event v concerning claim c, let k(v) be the number of ancestors that assert c — the 370 

corroboration count — and e(v) the number of independent items bearing on c. The pair (k, e) is 371 

the state of the claim at that point, and it is the object the six formalisms each describe a 372 

projection of. 373 

Agents accept claims, and they also abandon them. These are not the same process, and treating 374 

them as one is the most consequential simplification in the existing literature. Write π(v) for the 375 

probability that an agent accepts c, with prior log-odds θc from its parameters: 376 

logit π(v) = θc + g·k(v) + β·e(v) 377 

where g ≥ 0 is a false-adoption coefficient and β carries the sign of the evidence. Separately, write 378 

a ≥ 0 for the rate at which an agent holding a correct claim abandons it under social pressure. 379 

Most treatments assume g = a, that social influence is symmetric with respect to truth. Nothing 380 

requires this, and the difference is what determines which of the two harms in §3.5 dominates. 381 

3.5 Two ways to be harmed 382 

False-positive amplification (FP). A false claim gains support faster than evidence accumulates: 383 

g·Δk > |β·Δe|. This is the process the word "hallucination" usually names, and it is what an error-384 

rate metric measures. 385 

Truth suppression (FN). A correct claim loses support, even though no new false claim is 386 

introduced. Agents that hold the right answer defect under majority pressure, and an aggregation 387 

rule that returns the mode then discards it. The cleanest measurement is the aggregation loss: 388 

Λ = P(correct ∈ candidate pool) − P(aggregate = correct) 389 

Λ is attractive because it needs no ground truth beyond the pool already generated. One study 390 

reports Λ up to 32.3 percentage points in homogeneous debate [9]; another reports a single scalar 391 

that separates omission bias from invention bias across 249,252 clause-level instances [35]. These 392 

are, to our knowledge, the only two operationalisations of FN in the multi-agent literature, and 393 

they were developed independently. What any rule can do with Λ is settled separately: 394 



13 

Proposition 3 in §5.2 shows that no aggregation rule removes it uniformly over pools, which is 395 

why Λ is a property of the pool rather than of the voting scheme. 396 

The distinction has a consequence for evaluation. FP and FN are not symmetric with respect to 397 

what a hallucination metric sees. A system can report a falling hallucination rate while its 398 

aggregation loss rises, because the claims it discards were never generated as hallucinations — 399 

they were correct and then abandoned. An evaluation that scores only unsupported content is 400 

blind to the case where a correct claim is discarded in favour of an incorrect one, and a design 401 

that optimises against such an evaluation will drift into it. 402 

3.6 Operators and a regime 403 

We now assign the stages their operators. The assignment is not a claim of novelty at the level of 404 

mechanism — §3.9 shows that a recent detection framework proposes four mechanisms that map 405 

closely onto these — but it fixes which parameter each stage moves, which is what a governance 406 

analysis needs. 407 

Table 4. Operators by stage. 408 

Stage Parameter What it measures 

Generation α P(false claim emitted | task, role) 

Transmission τ, μ probability a claim's truth survives a 

hop; semantic drift per hop 

Amplification g, a false-adoption and truth-abandonment 

per unit of corroboration 

Consolidation κ, λ probability of persistence; rate at which 

provenance is lost on write 

Cascading R, Λ branching ratio; aggregation loss 

 409 

Two of these carry more weight than their brevity suggests. 410 

Drift, μ. Transmission is not lossless copying. Claims are restated, compressed and specialised at 411 

each handoff, and the restatement can preserve fluency while detaching the claim from the 412 

evidence that supported it. One taxonomy of handoff failures separates data gaps from signal 413 

corruption from referential drift [36]; referential drift is μ. A protocol that replaces free-text 414 

messages with graph operations over a shared knowledge base targets this parameter directly 415 

[37]. 416 

Laundering, λ. When a claim is written to persistent memory, its provenance is typically not. 417 

What was one agent's conjecture returns on retrieval looking like a fact, and downstream agents 418 

count it as e rather than k. This is the mechanism by which cross-episode amplification can occur 419 

without any single episode showing growth: the write converts corroboration into apparent 420 

evidence. Work on memory poisoning describes the effect from the attack side [24]; work on 421 

memory consolidation describes it from the defence side, noting that once stored, an error 422 

becomes a persistent system-state failure [28]. It gives the consolidation stage its own operator 423 

rather than treating it as transmission that happens later. 424 



14 

3.7 Proposition 1: the correlation–verification condition 425 

Proposition 1. Aggregation across agents reduces the error rate only if two conditions hold 426 

together: (i) the agents' errors are not strongly positively correlated, and (ii) at least one channel 427 

supplies evidence independent of the agent set in the sense of Definition 4. 428 

The argument is the classical one about jury competence, applied to a case where its premise 429 

fails. Condorcet-type aggregation gains its power from independent voters; once errors are 430 

correlated, the effective number of voters collapses to the number of independent sources, not the 431 

number of instances. Multi-agent LLM systems violate (i) by construction: agents share 432 

pretraining, often share a prompt, share retrieved context, and — most consequentially — share 433 

the conversation history, so that a later agent's error is conditionally dependent on an earlier one. 434 

They violate (ii) whenever the verifier is another instance of the same model family reading the 435 

same context. 436 

The two conditions partition the space in a way that predicts the sign. 437 

Table 5. The correlation–verification condition. 438 

 Independent verification present Absent 

High correlation pressure convergence on truth FP amplification 

Low correlation pressure self-correction drift, without coherent growth 

 439 

Neither condition alone is sufficient, and the asymmetry is testable. High pressure without 440 

verification produces amplification; absence of verification without pressure produces 441 

unstructured drift rather than a snowball, because there is no force pushing the population toward 442 

a common wrong answer. 443 

The corpus supports the partition more cleanly than we expected. Among 24 included studies that 444 

make a directional claim, all nine that add an independent verification channel — retrieval, tool, 445 

rule-based or external knowledge base — report attenuation. Neither of the two studies that report 446 

amplification has one. The two features do not co-occur anywhere in the coded set. We did not 447 

construct this split; it is the distribution over the 24 directional rows. It should be read with the 448 

caveat in §2: the coding is abstract-level, and the split was re-tested against a second coder 449 

(§A.4). 450 

3.8 The threshold 451 

Let f be the fan-out: the number of agents or contexts that inherit a claim from a given event. Let 452 

s be the per-hop survival probability, s = σ(θc + g·k + β·e), which lies strictly inside (0,1). Define 453 

the branching ratio 454 

R = f · s 455 

with the effective reproduction number Reff as its empirical estimate. 456 

Proposition 2a. Amplification compounds only if R > 1, which requires f > 1/s. 457 
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Proposition 2b. For a linear chain, f = 1, hence R = s < 1 for any survival probability. Extensive 458 

amplification is subcritical by construction. 459 

Proposition 2b explains the first of the two studies that opened this paper. A chain cannot amplify 460 

the number of carriers of a claim, whatever the model, because each carrier has exactly one 461 

successor. The attenuation it measured is a topological consequence, not evidence that models 462 

correct themselves. The same reasoning explains why the second study amplifies despite also 463 

using a chain: it measures detectability, not carrier count, and detectability is governed by μ and λ 464 

rather than by R. Topology bounds one channel and leaves the other unconstrained. 465 

Persistence acts on the horizon, not on the rate. A store that retains a claim extends the number 466 

of hops over which R compounds, from the length of a conversation to the lifetime of the store. 467 

The effect is multiplicative and one-sided. For R > 1, persistence turns a bounded perturbation 468 

into an unbounded one; for R < 1, it keeps a decaying error available for longer without making it 469 

grow. Memory therefore amplifies supercriticality rather than causing it. §4.4 treats consolidation 470 

as a distinct operator for a different reason — the type conversion it performs — and not because 471 

persistence by itself generates amplification. 472 

Conjecture 1 (the threshold reading). If f ranges over roughly 2 to 9 in common configurations 473 

while s varies across models over a much wider interval, then s would decide which side of the 474 

threshold a system falls on, and f how far past it the system sits. 475 

We offer this as a conjecture rather than a result, and the distinction matters. It follows from the 476 

ranges above only if those ranges hold, and no published study varies fan-out at fixed model, or 477 

model at fixed fan-out, while reporting both a reproduction number and the graph. What the 478 

conjecture would explain is the pattern of disagreement in §1. A model with low s would not 479 

cascade at any topology, which is consistent with the clinical study finding that topology was not 480 

reliably better [8]. A model with high s would cascade at almost any f > 1, which is consistent 481 

with the scale-free regime where cascading was strongest [14]. On this reading the two claims 482 

need not conflict; they may describe opposite sides of R = 1. The reading becomes testable as 483 

soon as one study reports Reff across a fan-out sweep at fixed model, or across models at fixed 484 

fan-out — an experiment that, in our corpus, does not yet exist. 485 

We are not the first to state the threshold. Reference [14] reports an effective reproduction 486 

number and shows a defence moving it from 1.08 to 0.81, and reports the strongest cascading in 487 

scale-free topologies. The contribution here is the separation of s from f and the reading of the 488 

dispute that follows from it, not the threshold itself. 489 

Figure 3 sets the threshold beside the mechanism space that decides which side of it a system falls 490 

on. 491 
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 492 

Figure 3. Structure and mechanism. (A) A chain is subcritical for every survival probability, so attenuation in 493 
prevalence is a topological consequence rather than evidence of self-correction; the one chain study that reports both 494 
directions does so because it measures detectability alongside prevalence. (B) The 24 directional studies in the coded 495 
set, by whether an independent verification channel is present and by the direction each reports. Nine studies have a 496 
channel and all nine attenuate; the two that report amplification have none. The cell marked zero is the paper's central 497 
empirical claim, and §A.3 states what would falsify it. 498 

3.9 Where the six formalisms sit 499 

With the vocabulary fixed, the six can be located. Each describes the same underlying (k, e) 500 

process and reports a different projection. 501 
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Table 6. The six formalisms and what each projection cannot see. 502 

Work Formal object Quantity Channel it sees What it cannot see 

Singh et al. [13] first-order Markov 

over 4 states 
escape probability intensive 

(detectability) 
topology; FP/FN split 

Jamshidi et al. [14] network process on 

directed graph 
Reff extensive laundering; 

detectability 

Jamshidi et al. [12] claim-level stochastic 

cascade 
AL, ρ, Γ extensive detectability; 

aggregation loss 

Rodrigues et al. [15] pairwise context 

divergence 
CDS transmission direction of 

propagation 

Han et al. [16] confidence-normalized 

pooling 
CI, TTC amplification persistence; recovery 

Venkatesh et al. [17] causal influence tensor spectral amplification extensive, multi-

channel 
FP/FN split; recovery 

 503 

Read this way, the disagreements in §1 are mostly differences in projection. The two chain 504 

studies differ because they measure different rows. The topology-versus-model dispute would, on 505 

Conjecture 1, be a disagreement about which of s and f dominates, and therefore about where on 506 

the threshold the experiments sat. Absent that conjecture it stays unresolved, and we flag it as 507 

such. 508 

What the table also shows is what none of the six supplies: a separation of FP from FN, and any 509 

treatment of recovery. Those gaps are the subject of §4 and §6. Table 7 lists the metric each 510 

formalism contributes, and makes the same point quantitatively: no metric in this literature is 511 

reported by more than one study. 512 

3.10 Identifiability, and where this account stops 513 

Three limits bound what the account can claim. 514 

The coefficients are not yet estimable from published work. Almost no study varies k and e 515 

independently, so g and a cannot be separated from the reported aggregates; and only one paper 516 

reports an Reff at all. The framework is therefore, at present, a scheme for organising and 517 

comparing evidence rather than a calibrated model. §6 proposes the minimal experimental design 518 

that would change this. 519 

Conjecture 1 inherits the same limit and we do not want it read as settled. It rests on two studies, 520 

one on each side of the threshold, rather than on a sweep across it. A single counter-example — a 521 

fixed model that fails to cascade as fan-out rises past 1/s — would retire it, and the governance 522 

advice in §5 would not survive intact if it fell. 523 

Proposition 2b is a statement about expected carrier counts, not about every measurable quantity. 524 

A chain can attenuate in prevalence and amplify in undetectability at once, as the two opening 525 

studies jointly demonstrate. The proposition constrains the extensive channel only. 526 
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The strictness of Definition 4 has a cost. Some systems achieve correction through channels that 527 

are independent in a weaker, epistemic sense — a model's parametric knowledge of a fabricated 528 

entity, for instance, can catch a fabrication that no tool would flag [38]. Treating such channels as 529 

non-independent keeps the taxonomy clean and loses a real mechanism. We return to this in §6, 530 

where claim type is treated as a moderator of channel availability rather than as part of the 531 

channel definition. 532 

Table 7. What each metric actually measures 533 

The metrics in this literature are not competing estimates of one quantity. They are projections of 534 

the same process onto different observables, which is why studies using different metrics can 535 

reach opposite conclusions without either being wrong (§3.9). 536 

Metric What it measures Channel Extra annotation 

beyond claim truth 
Reported by 

Aggregate 

hallucination rate 
share of unsupported 

content 
FP none most of the corpus 

Amplification factor 

AL 
ratio of final to initial 

claim-level score 
FP, extensive none Jamshidi et al. [12] 

Relative propagation ρ per-hop change in 

claim score 
FP, extensive per-hop alignment Jamshidi et al. [12] 

Boundary escape 

probability 
probability a claim 

changes state at a 

handoff 

intensive state labels per 

boundary 
Singh et al. [13] 

Effective reproduction 

number 
carriers produced per 

carrier 
FP, extensive carrier definition Jamshidi et al. [14] 

Aggregation loss Λ pool oracle accuracy 

minus aggregate 

accuracy 

FN none, if the pool is 

retained 
Bertalanič et al. [9] 

Risk Direction Index omission bias against 

invention bias 
both typed claim categories Yadav et al. [35] 

Context divergence 

score 
knowledge-state 

distance between 

agents 

transmission pairwise state probes Rodrigues et al. [15] 

Conformity index, 

time-to-consensus 
agreement and 

convergence speed 
amplification none Han et al. [16] 

Spectral amplification growth of propagation 

energy 
extensive, multi-

channel 
per-turn trace, 

influence estimation 
Venkatesh et al. [17] 

Detection latency turns from entry to 

flag 
recovery entry-point labels proposed, §6.4 

 537 

Three consequences follow from reading the table as a whole. 538 

Only two rows have the property that makes a threshold claim testable: a quantity that can be 539 

estimated per system and compared across systems. The reproduction number is one. The 540 

aggregation loss is the other, and it measures the opposite channel. 541 
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Only one row describes the intensive channel in a way that could be compared across studies, and 542 

it is defined on a four-state scheme specific to one paper's pipeline. Everything else measures 543 

prevalence. 544 

No row is reported by more than one study. The overlap column is empty for every metric, which 545 

is the quantitative form of the claim in §2.5 that this literature does not yet have commensurable 546 

quantities. 547 

4. Stage by stage 548 

4.1 Generation 549 

Generation is the boundary condition of the whole account, and the literature on it is the most 550 

mature part of the subject. Single-agent hallucination has taxonomies [10, 11], benchmark suites, 551 

and detection methods several years old, of which consistency-based detection [39] is the one 552 

closest to the account here, since it asks whether a claim survives re-sampling rather than whether 553 

it is true. A recent survey organises the agent-specific case around the stages of one agent's 554 

workflow and enumerates eighteen triggering causes [19]. We do not re-survey that material. 555 

What matters here is smaller and less settled: the generation rate is not a scalar, and it is not the 556 

quantity that predicts what travels. 557 

α depends on the claim type. The clearest measurement comes from legal workflows, where an 558 

aggregate hallucination rate of roughly 52% is reported across 249,252 clause-level instances, and 559 

where that average conceals a within-model gap of 38 to 40 percentage points between claim 560 

categories [35]. A system's headline hallucination rate is therefore an average over a distribution 561 

of claim types that differ in how they are generated and, as §4.2 argues, in how they survive a 562 

handoff. Two systems with the same aggregate rate can have entirely different propagation 563 

profiles. 564 

α depends on the role. The same model placed in a planner, a critic and a summariser is emitting 565 

different kinds of claim under different constraints. Our corpus does not contain a clean 566 

measurement of this, and we flag it as a gap rather than assert a magnitude. What the corpus does 567 

show is that role assignment changes outcomes while the model is held fixed [16], which is 568 

consistent with a role-dependent α but does not isolate it. 569 

Generation rate does not predict propagation rate, and the relation is not monotonic. 570 

Instructing a model to reason step by step raises the number of intermediate claims it emits, and 571 

each of those is a carrier that an answer-level metric never sees [40]. A fabricated entity is 572 

generated readily — most models tested produced a fictional Danish artist when asked to write 573 

about one [38] — and it is also easy to refute, because the claim is checkable against parametric 574 

knowledge. A subtle numeric substitution is generated less often and is much harder to catch once 575 

it has been restated as a derived figure [13]. The two properties that make a claim likely to appear 576 

and likely to survive are different properties, and a literature that optimises α treats them as one. 577 

Two structural observations from evaluation work bear on this stage. Hallucinations concentrate 578 

at a small set of highly connected knowledge hubs, so generation is unevenly distributed over the 579 

concept space rather than spread across it [31]. And terminal accuracy decouples from trajectory 580 
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honesty: models reach correct conclusions through structurally flawed reasoning, which means 581 

that a low error rate at the output can coexist with a high error rate at the intermediate steps where 582 

claims are actually generated [31]. Auditing the trajectory rather than the answer is what makes 583 

that visible, and the audit frameworks built for it report failures that the answer-level metric 584 

scores as clean [41]. 585 

A generation-side intervention can create a failure rather than remove one. Enforcing 586 

structured reflection through constrained decoding does not improve self-correction in an 8B 587 

model; it replaces hallucination snowballing with a structural variant, in which the model justifies 588 

an early error inside the format it has been constrained to use [42]. The constraint relocates the 589 

error rather than stopping it. That is the difference between α as a rate and α as a location: a 590 

system can reduce the unstructured form of the failure while giving the structured form a place to 591 

live. 592 

4.2 Transmission 593 

Transmission is the stage the field names most often and measures least. Almost every paper in 594 

our corpus that discusses multi-agent failure mentions error propagation at inter-agent handoffs; 595 

six of the thirty-two report any transmission-level measurement, and two report a per-hop change 596 

in a claim-level quantity. The ratio is worth stating plainly, because a stage that is named in 597 

nearly every introduction and measured in six papers is not a stage with a settled account. 598 

Four different things are called propagation at a handoff. The one systematic taxonomy we 599 

found separates them at the edge rather than at the agent: data gaps, where information needed 600 

downstream was never passed; signal corruption, where it was passed and degraded; referential 601 

drift, where the referent of a term shifts between agents; and capability gaps, where the receiving 602 

agent cannot act on what it received [36]. Only the third of these is drift in the sense of μ in §3.6. 603 

The other three are failures of the edge rather than of the message, and a metric that reports 604 

"propagation rate" without separating them cannot say which mechanism is operating. 605 

Transmission re-types a claim rather than degrading it. The most detailed per-hop evidence 606 

comes from a four-stage pipeline that tracks injected hallucinations across boundaries and reports 607 

the state of the claim at each one: raw fact, derived computation, narrative prose, editorially 608 

approved conclusion, with per-boundary escape probabilities of 24.6%, 48.3% and 89.3% [13]. 609 

The probabilities are not uniform, and their pattern is the point. A claim does not fade as it 610 

travels; it changes kind, and each change strips the qualifications that made it defensible. A 611 

number that was true of a sample becomes a derived figure, then a sentence in a narrative, then a 612 

conclusion someone signed off on. Fidelity of text is the wrong measure for this, because the text 613 

is supposed to change. 614 

What survives is the warrant, not the string. Read this way, τ in §3.6 should be defined over 615 

the claim's evidential warrant rather than over its wording. A handoff through a long context is 616 

not a neutral channel: models use their input unevenly, and material in the middle of a long 617 

prompt is retrieved less reliably than material at either end [43], so where a claim sits in the relay 618 

matters independently of what it says. The one study that tracks a claim-level quantity per hop 619 

finds the quantity declining across a three-agent chain [12], and the visual analogue of the same 620 
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process shows the mechanism: attention allocated to the evidence-bearing tokens falls across 621 

agent turns, so the relay loses the visual grounding while preserving the fluent description [34]. 622 

The edge is starting to be modelled directly. Two lines have moved from the agent to the 623 

interaction. One learns separate risk effects for correct and incorrect senders and composes them 624 

along an execution trace [44]; the other represents the run as a communication graph and 625 

estimates each step's reliability from local uncertainty plus uncertainty inherited upstream [45]. 626 

Both produce a per-edge quantity of the kind s denotes. Neither aggregates it into a reproduction 627 

number, so the local half of the measurement the framework needs is beginning to exist while the 628 

aggregate half still does not. That asymmetry is the same one §4.5 finds between attribution and 629 

reach. 630 

The measurement gap has a specific shape. Both per-hop studies are chains, where "hop" is 631 

unambiguous. No study in our corpus measures a per-hop change in a graph, a tree or a shared-632 

memory system, and the reason is structural rather than accidental: in a graph there is no single 633 

successor, so a per-hop rate is not defined without first fixing a path, and the field has not settled 634 

how to do that. Proposition 2 needs s, the per-hop survival probability, and the literature supplies 635 

it only for the topology in which it is easiest to define. 636 

4.3 Amplification 637 

Amplification is the stage at which a false claim's support grows faster than its evidence. In the 638 

notation of §3.4 it is the condition g·Δk > |β·Δe|: corroboration rises, independent evidence does 639 

not, and the acceptance log-odds move in favour of a claim that has earned nothing. 640 

Two features make this the hardest stage to write about honestly. It has the most evidence — our 641 

retrieval returned 196 candidate records from the conformity and sycophancy queries alone — 642 

and the least agreement, because "debate" names a family of procedures whose members sit on 643 

opposite sides of that inequality [5, 6]. A review that reports "debate improves factuality" and 644 

"debate degrades factuality" as competing findings has not yet described the situation. The 645 

findings do not compete; they measure different pathways. 646 

4.3.1 Three pathways rather than one 647 

The clearest decomposition comes from a controlled study of homogeneous debate: ten agents, 648 

three rounds, three models in the 7–8B class, on two hard reasoning benchmarks, compared 649 

against isolated self-correction and a noise-injection control [9]. It separates three pathways and 650 

reports a magnitude for each. 651 

Conformity. Agents adopt the majority answer without evaluating it, at a modal adoption rate of 652 

up to 85.5%. This is the pathway that moves g in §3.4: support rises because others assert, not 653 

because anything was checked. The single-agent form of the same failure is documented as 654 

sycophancy, where a model abandons a correct answer under social pressure [46]; debate supplies 655 

the pressure with a majority to converge on and a rationale to adopt. The rate is high at minimal 656 

peer exposure — a communication density of two neighbours already produces it — and rises 657 

with greater initial diversity among agents. That last result is counterintuitive and matters for 658 

design: heterogeneous starting points do not protect a debate, they give conformity more to work 659 

with. 660 
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The pathway does not need a round structure. In a single-turn design where one agent states a 661 

fact, a second defends a falsehood and the same model family judges, the forceful false agent 662 

overrides the truthful one at a rate that rises with its verbosity [47]. No peer exchange, no 663 

consensus, no aggregation rule — g moves because persistence is persuasive on its own. A 664 

system that treats multi-round debate as the risk surface has the mechanism in the wrong place. 665 

Contextual fragility. Peer rationales destabilise reasoning that was previously correct, at a 666 

vulnerability rate of up to 70.0%. This is a transmission effect (μ in §3.6) rather than an 667 

amplification effect, and it is the one most easily missed: an agent can end the round with a worse 668 

justification while its stated confidence rises, because the new rationale is more fluent than the 669 

old one. 670 

Aggregation loss. Plurality voting discards correct answers that were already in the pool, with an 671 

oracle gap of up to 32.3 percentage points. This pathway introduces no new error. It is the FN 672 

channel of §3.5, and it is orthogonal to both of the others: a debate can be free of conformity and 673 

still lose the correct answer at the vote. 674 

The decomposition earns its place because the three pathways respond to different interventions. 675 

Conformity is reduced by cutting exposure or decorrelating agents; fragility by preserving the 676 

original rationale through the handoff; aggregation loss by keeping the candidate pool rather than 677 

committing to a mode. A single metric of debate quality averages all three and therefore cannot 678 

guide any of them. 679 

4.3.2 The correlation is structural, not incidental 680 

Proposition 1 requires that agent errors not be strongly correlated. In these systems they are 681 

correlated by construction, and it is worth being precise about why, because each source suggests 682 

a different remedy. 683 

Agents share pretraining, so they share priors and share the misconceptions those priors encode. 684 

They frequently share the prompt, so they share the framing of the task. They share retrieved 685 

context when retrieval is centralised, and they share the conversation history whenever the debate 686 

is multi-round — which is the case that matters most, because shared history makes a later agent's 687 

error conditionally dependent on an earlier one. The dependence is not a bug in any component. It 688 

is what a shared context is. 689 

Two measurements make the consequence concrete. Comparing an observed post-communication 690 

graph against a matched no-communication counterfactual shows that the same vote share can 691 

mean reliable agreement in one topology and over-confidence in another, because communication 692 

induces correlated failures that a vote count cannot see [48]. In multimodal settings the same 693 

point arrives as a requirement rather than a caveat: answer-level agreement is insufficient unless 694 

the image regions the agents relied on align, and a consensus built on unaligned evidence is 695 

agreement about different pictures [49]. Both results say that counting agreement measures the k 696 

term, and that the e term has to be checked separately or not at all. 697 

The empirical signature appears in a study that varies only the aggregation structure at fixed agent 698 

count: seven agents arranged as star, hierarchical, ring or complete graph, with a confidence-699 

normalised pooling rule and a swept self-weight [16]. Centralised structures decide quickly but 700 
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inherit the hub's competence and show same-model alignment bias. Distributed structures are 701 

more robust in the median and slower to converge. As connectivity rises, convergence accelerates 702 

and so does the frequency of what the authors call wrong-but-sure cascades: the group settles on 703 

an incorrect answer while its confidence climbs. 704 

That last observation connects this stage to the intensive channel of §3.6. A wrong-but-sure 705 

cascade is amplification measured in confidence rather than in carrier count, and it is the same 706 

phenomenon that a four-state model observes as declining detectability [13] and that a spectral 707 

monitor observes as growing propagation energy [17]. Three formalisms, three instruments, one 708 

channel. 709 

4.3.3 When the inequality reverses 710 

The corpus contains a substantial set of cases where debate improves factual reliability, and they 711 

share a feature that is easy to state and easy to overlook: every one of them adds something that is 712 

not another agent's opinion. 713 

Debate augmented with retrieval [50], a configuration in which each participant holds a distinct 714 

external tool [51], a fact-checking pipeline that interleaves claim detection and evidence retrieval 715 

with the debate rounds themselves [52], a medical debate in which the opposing agent retrieves 716 

contradictory images rather than merely arguing [53], a three-agent pipeline whose verifier is 717 

deliberately kept ignorant of the generator's reasoning [54], agents exchanging graph operations 718 

over a shared knowledge base in place of free text [37], and a generation pipeline with rule-based 719 

checks between stages [55] all report improvement. Read against §3.3, these are not variations on 720 

a theme of "more discussion". They are the subset that satisfies Definition 4, and Proposition 1 721 

predicts their direction. 722 

The same reading handles a result that looks like a counterexample. Giving agents a prior 723 

estimate of each peer's sycophancy, derived before discussion, reduces the influence of 724 

sycophancy-prone peers and improves final accuracy by 10.5 percentage points absolute [56]. 725 

Nothing external was added. What was added was information about the reliability of the 726 

corroboration itself — a discount on k rather than an increment to e. The inequality can be moved 727 

from either side. 728 

Not every improvement in the corpus comes from an added channel, and the exceptions sharpen 729 

the claim rather than weakening it. Four designs report attenuation with no independent evidence 730 

at handoff: a diagnostic reframing in which agents play undercover to expose which of them 731 

fabricated [57], a mediator model that reweights peers by their estimated uncertainty while 732 

remaining an LLM reading the same claims [58], an introspection scheme whose cross-modal 733 

perspectives are other agents rather than retrieval [59], and a debate that presets opposing stances 734 

to override a model's attachment to its first answer [60]. Under Proposition 1 these belong in the 735 

low-correlation cell of Figure 3B, not the channel cell: what they act on is the dependence among 736 

agents rather than the supply of evidence. Read this way the corpus supports a one-sided 737 

statement — a channel is sufficient for attenuation here, and not necessary for it — which is 738 

exactly the asymmetry §2.5 reports. A symmetric reading, that channels are what produce 739 

attenuation, is not supported by these four rows, and we do not make it. 740 
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4.3.4 What this stage's evidence does not establish 741 

Three cautions bound the section. 742 

Most of the amplification evidence is about error, not about hallucination. The controlled debate 743 

studies score task accuracy on reasoning benchmarks; a wrong answer there is an error, and only 744 

some errors are hallucinations in the sense of unsupported or fabricated content. The two 745 

literatures overlap and are not the same, and we have not found a study that measures the 746 

conformity pathway on a hallucination metric. 747 

The direction labels in our corpus conflate the pathways. No included study reports both a 748 

prevalence measure and a detectability measure, so a paper's headline — "debate helps", "debate 749 

hurts" — cannot say which of the three pathways moved. This is why §2.5 reports the split as an 750 

absence of co-occurrence — nine channelled studies, all attenuating; two amplifying studies, 751 

neither with a channel — rather than as a causal claim. The coding records what each paper 752 

concluded, and the pathways are our reading of why. 753 

The signals a debate system would use to police itself are degraded by the failure it is policing. 754 

Log-likelihoods and self-reported confidence are the standard priors for pruning or reweighting 755 

peers, and they become unreliable under hallucination, which is why a posterior-guided scheme 756 

has to treat them as priors to be revised by peer challenge rather than as measurements [61]. 757 

Corroboration cannot be discounted by a quantity that the hallucination has already corrupted. 758 

The magnitude of g is unestimated. Every study above varies the procedure and reports an 759 

outcome; none varies corroboration and evidence independently, which is what separating g from 760 

β would require. Until that experiment exists, the coefficient in §3.4 is a way of stating the 761 

hypothesis, not a measured quantity. 762 

4.4 Consolidation 763 

Two of the five stages in this paper have substantial literatures. Consolidation has none in the 764 

setting we care about, and the reason is not that the mechanism is unimportant. It is that memory 765 

research and multi-agent research have only just met, and not yet on the question this paper asks. 766 

The single-agent side is mature: memory streams that summarise and retrieve prior experience 767 

[62], paged memory hierarchies that manage a fixed context window [63], verbal self-reflection 768 

written back into the agent's own context [64], and skill libraries that accumulate executable 769 

procedures across episodes [65]. Every one of those designs assumes a single reader of the store. 770 

Seven memory systems entered our retrieval and all seven were excluded on the same ground: 771 

one agent, no inter-agent channel. What follows is therefore an argument about a stage rather than 772 

a survey of one, and we mark it as such. 773 

A memory write is not a delayed message. If it were, consolidation would be transmission with 774 

a longer gap and would need no separate operator. The operation that distinguishes it is a change 775 

in evidence type. When Agent A asserts a claim, the claim arrives downstream as corroboration: 776 

its provenance is visible, and an agent that weighs it knows it is weighing an assertion. When that 777 

same claim is written to memory and later retrieved, the write typically does not carry the 778 

provenance. It returns as a record. Downstream agents count it as evidence in the sense of §3.3, 779 
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and the transition from k to e is what λ in §3.6 measures. This is the only mechanism in the 780 

framework that converts a source type rather than moving or weighting one. 781 

The consolidator is itself a generator. A memory system does not copy; it extracts, summarises 782 

and rewrites, and each of those operations re-authors the content. The point is not incidental to 783 

security. Work on memory poisoning reports that attacks which assume injected content is stored 784 

verbatim fail against modern pipelines, because selective extraction and rewriting intervene, and 785 

that the successful attacks are those engineered to survive those stages — binding a trigger to its 786 

payload so they are co-extracted, and shaping triggers to mimic named entities so that rewriting 787 

preserves them [24]. A consolidator that rewrites has an α of its own. Its output is a generation, 788 

and it is a generation that arrives without the markers of one. 789 

Three failure modes, mapping onto the two channels. Work on trustworthy consolidation 790 

separates what can go wrong into omission of important information, corruption of existing 791 

memory, and introduction of unsupported content [28]. These are not three flavours of the same 792 

error. Omission is the FN channel of §3.5 — the correct fact was there and the write lost it. 793 

Introduction is the FP channel. Corruption is drift, and belongs to transmission. A memory 794 

system can therefore damage a system's factual state along both outcome channels at once, which 795 

is why the stage needs its own treatment rather than being folded into either. 796 

The ratchet. The asymmetry that makes consolidation a distinct design problem is between 797 

writing and un-writing. A recent memory layer states the situation directly: existing agent 798 

memory systems are built around forward-only evolution, accumulating and overwriting 799 

knowledge with no principled mechanism to inspect, version or revert prior states, which leaves 800 

agents brittle under correction and memory corruption after they have already been exposed to 801 

subsequent information [30]. That is the ratchet described in §3.6, in the words of a system built 802 

to defeat it. Writes are cheap, cumulative and persistent; retractions are expensive, lossy, and in 803 

most deployed designs unavailable. Persistence alone does not amplify — the note in §3.8 shows 804 

it is a multiplier on supercriticality rather than a cause — but persistence combined with 805 

laundering turns a transient error into a durable premise, and the durability is what makes the 806 

downstream branching ratio matter over time rather than over a turn. 807 

What would make this a multi-agent problem. Two conditions have to hold together. The store 808 

must be reachable by agents other than the one that wrote to it, whether by sharing or by episode 809 

boundary; and the write must not preserve provenance. Under those two conditions the laundering 810 

argument applies and λ is non-zero. Where memory is per-agent and ephemeral, consolidation is 811 

caching and carries none of this. Our corpus contains no system that satisfies both conditions and 812 

measures the resulting parameter, which is the honest statement of the gap: the mechanism is 813 

documented on one side and the setting exists on the other, and no study joins them. 814 

The setting now exists, which sharpens the gap rather than closing it. A modular memory 815 

system couples six memory types — core, episodic, semantic, procedural, resource and a 816 

knowledge vault — to a multi-agent framework, so the store is reachable by agents other than the 817 

one that wrote to it [66]. It falls outside our inclusion rule because it studies memory quality 818 

rather than hallucination, not because it is single-agent, and that distinction matters: the multi-819 

agent store is no longer hypothetical. Architectural work now frames multi-agent memory as a 820 

systems problem and names consistency across agents as the most pressing open one, separating 821 
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shared from distributed stores precisely because the write path crosses an agent boundary [67]. 822 

Benchmarks evaluate memory along in-episode and cross-episode scope [68], and surveys 823 

organise the mechanisms by storage, reflection and abstraction [69]. What none of them reports is 824 

the quantity λ denotes: whether a claim written to a shared store comes back with its provenance 825 

intact. The stage has systems, a named problem and a benchmark. It does not yet have the 826 

measurement. 827 

4.5 Cascading 828 

The first four stages act on a claim's support. Cascading acts on its scope. The distinction is the 829 

reason this subsection is about a regime rather than a stage: amplification changes how strongly a 830 

claim is held within a run, and cascading is what happens when the failure leaves the run — into 831 

other tasks, other episodes, other users, or the deployed system. The threshold is the one from 832 

§3.8, R > 1, and the scope crossing requires the persistence discussed in §4.4. Neither condition 833 

alone produces a cascade: a supercritical process confined to a single conversation ends when the 834 

conversation does, and a persistent store holding a subcritical error accumulates debris rather than 835 

propagating it. 836 

The regime has been measured once, and the measurement is marginal. A six-agent 837 

heterogeneous system evaluated across five recursive reasoning rounds and several 838 

communication topologies reports an effective reproduction number of 1.08 without defence, 839 

falling to 0.81 with a defence that adds external claim verification and selective isolation [14]. 840 

Read against §3.8, the undefended system is barely supercritical and the defended one is 841 

comfortably subcritical, so a modest intervention moved the system across the threshold in the 842 

intended direction. That is the whole of the direct evidence. One number, one system, one margin. 843 

Every other use of the word "cascading" in this literature is a qualitative description or a post-hoc 844 

reconstruction. 845 

Three regimes, not two. A branching account offers cascade (R > 1) and decay (R < 1). Failure 846 

analysis names a third: errors that persist inside unresolved interaction loops without spreading, 847 

which one attribution framework treats as a mechanism distinct from cascading propagation [70]. 848 

The deliberation benchmark offers an instance — of eighteen runs of a twelve-agent jury, 849 

seventeen ended without a verdict [71] — where the system neither converged nor dispersed. 850 

Whether a loop is R ≈ 1 in the branching sense is not established, and we do not claim it. The 851 

point is narrower: a framework with two regimes will classify a stalled system as one of them 852 

incorrectly, and stalls are common enough in this literature to be worth a name. 853 

R may be a property of the system and the task together. The single clearest counterexample 854 

to a system-level reading comes from a controlled comparison of synchronisation strategies. 855 

Naive full-broadcast synchronisation raises the hallucination rate by 34% over no 856 

synchronisation, with a large effect size, in multi-agent travel planning; the same comparison in 857 

software project planning shows every condition converging below a hallucination rate of 0.2 858 

[15]. The mechanism the authors propose is specific: the effect depends on whether a single 859 

erroneous shared belief is reused across evaluation dimensions, which is true of itinerary planning 860 

and not of a codebase. If that reading holds, R is not a constant of an architecture but a function of 861 

architecture and task structure, and the framework in §3.8 would need a task term. We flag this as 862 



27 

an open problem rather than absorb it, because one comparison across two domains cannot 863 

distinguish a task effect from a domain effect from a sample-size effect. 864 

A limit of the branching account. Proposition 2 uses f as a mean fan-out. The strongest 865 

cascading in the one measured system appears in scale-free topologies, with a reproduction 866 

number of 1.21 against 1.08 in the aggregate [14]. A scale-free graph does not have a 867 

representative fan-out: most agents have few successors and a few have very many, and a cascade 868 

is driven by the tail rather than the mean. A mean-f threshold therefore understates the risk in 869 

exactly the topologies where cascading is most likely, and the correct object is the out-degree 870 

distribution. We state this as a limitation of the formal account in §3.8, not of the empirical 871 

finding. 872 

The topology evidence is not monotone in sparsity either, and the shape it takes is the one the out-873 

degree distribution implies. A causal analysis that varies connectivity finds moderately sparse 874 

topologies achieving the best trade-off: dense graphs propagate errors efficiently, and very sparse 875 

ones lose the diffusion a task depends on, so the interior is where propagation is suppressed 876 

without the information flow collapsing [72]. That is the f term and the second outcome channel 877 

moving in opposite directions as connectivity changes — fewer edges lower R and raise the 878 

chance that a correct claim never reaches the agent that needed it. 879 

Attribution is not measurement. Four papers in our corpus reconstruct where a failure began: 880 

by tracing information dependencies across agents [73], by ranking candidate root causes from 881 

execution logs [74], by annotating a benchmark of failed trajectories [75], and by self-improving 882 

semantic attribution [76]. A fifth, outside the coded set, models cascading propagation alongside 883 

persistent interaction loops in order to identify a decisive agent-step pair [70]. A taxonomy of 884 

1,600 annotated traces across seven frameworks separates fourteen failure modes into system 885 

design, inter-agent misalignment and task verification, with inter-annotator agreement of 0.88 886 

[23]. All of this answers where a failure started. None of it answers how far it travelled, which is 887 

the question the regime poses. The asymmetry is worth naming because it explains why the field 888 

can have a mature vocabulary for root causes and a single measurement of spread. 889 

5. Governance 890 

5.1 The matrix 891 

The four stages and the two outcome channels give a two-dimensional space in which an 892 

intervention can be placed: what it acts on, and which harm it moves. Table 8 fills it. The 893 

rightmost column is the part that matters, because the literature is very unevenly distributed 894 

across the rows. 895 
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Table 8. Interventions, the parameters they move, and their effect on the two outcome 896 

channels. ↓ lowers the channel and ↑ raises it. — means the intervention does not act on that 897 

channel by construction; ? means the account makes no prediction for it. 898 

Intervention Parameter FP FN Corpus support 

Add a channel 

independent per §3.3 
e, β ↓ ↓ nine studies, all report 

attenuation 

Isolate first, then 

aggregate 
g ↓ ↓ one study; isolated 

arm beats debate 

Preserve the full 

candidate pool 
Λ — ↓ derived from the 

oracle gap; untested 

Cap fan-out, or break 

the chain 
f ↓ ↑ derived from R = f·s 

and §4.5; untested 

Require dual-source 

writes, keep 

provenance 

λ ↓ — mechanism 

documented; 

parameter unmeasured 

Fewer rounds, forced 

convergence 
g ↓ ↑ supported; the oracle 

gap is the mechanism 

Use decorrelated 

models rather than 

role prompts 

g ↓ ↓ derived from 

Proposition 1; untested 

Increase initial answer 

diversity 
g ↑ ? one controlled study: 

conformity rises with 

diversity 

Raise the abstention 

rate 
— ↓ ↑ no corpus evidence 

 899 

The two heterogeneity rows are kept apart because they are not the same intervention and they 900 

point in opposite directions. Drawing agents from different models lowers the shared prior that 901 

Proposition 1 makes responsible for correlated error, so both channels fall. Giving agents of the 902 

same model different starting answers does the opposite: a controlled study finds that conformity 903 

rises with initial diversity, because disagreement supplies the majority something to converge on 904 

[9]. A design that reads "increase diversity" as one instruction will get whichever of the two it 905 

implements, and the table previously collapsed them into a single row marked with a question 906 

mark. We have separated them rather than leave the sign undetermined. §6.2 treats the diversity 907 

manipulation as the cheapest available handle on g and states what each sign would imply for the 908 

account. 909 

Four of the nine rows have direct support, and for three of those the evidence is a single study. 910 

Three are predictions of the formal account with no experiment behind them, and one has a 911 

documented mechanism but no measured parameter; we mark all four as such rather than 912 

presenting the table as a validated instrument. The last row has no evidence at all and is included 913 

because it is a design option that teams reach for, and because its effect on the second channel is 914 

not what its advocates assume: an abstention converts a wrong answer into a missing one, which 915 
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lowers the measured false-positive rate and raises the number of questions the system does not 916 

answer. 917 

5.2 A vote cannot create information 918 

The rows of Table 8 split into two classes, and the split is not a matter of degree. 919 

Proposition 3 (the aggregation ceiling). Let a run produce a candidate pool P, a finite multiset 920 

of answers drawn from a set A, and let c∗ ∈ A be the correct answer. An aggregation rule is any 921 

function ρ: P → A, possibly randomised, that returns one element of the pool. Write u = Pr(c∗ ∉ 922 

P) for the probability that the pool contains no correct answer, and Λ(ρ) = Pr(c∗ ∈ P and ρ(P) ≠ 923 

c∗) for the aggregation loss of §3.5. Then: 924 

- (i) err(ρ) = u + Λ(ρ) ≥ u for every rule ρ; 925 

- (ii) no deterministic rule is correct on every pool that contains the correct answer; 926 

- (iii) therefore no intervention that leaves the distribution of P unchanged can move the floor u, 927 

and no rule choice removes the aggregation loss uniformly over pools. 928 

Proof. For (i), the events {ρ(P) ≠ c∗} and {c∗ ∉ P} are nested, and {ρ(P) ≠ c∗} is the disjoint 929 

union of {c∗ ∉ P} and {c∗ ∈ P, ρ(P) ≠ c∗}, of probabilities u and Λ(ρ). For (ii), take A = {a, b} 930 

with c∗ = a and consider P₁ = {a, b, b} and P₂ = {a, a, b}. A rule that returns the plurality is right 931 

on P₂ and wrong on P₁; a rule that returns the minority is right on P₁ and wrong on P₂. A 932 

deterministic rule computes a single function of the multiset, so it cannot be right on both, and the 933 

two pools present the same 2:1 split. For (iii), u is a function of the distribution of P alone, and P 934 

is formed before any rule is applied; by (ii) Λ(ρ) > 0 on some pool for every ρ. ∎ 935 

Clause (ii) is the load-bearing one, and it is worth restating without symbols. A two-to-one 936 

majority in favour of a wrong answer and a two-to-one majority in favour of the right one are 937 

indistinguishable to any rule that only counts. No weighting, no convergence criterion and no 938 

number of rounds separates them, because the information that separates them is not in the vote. 939 

That is the precise sense in which aggregation-side interventions are zero-sum between the two 940 

channels: they select different points on a frontier the pool fixes, and the frontier does not contain 941 

the ideal point unless u = 0. 942 

What the proposition does not say matters as much. It does not say aggregation is useless. On the 943 

pools a system actually encounters, a well-chosen rule may recover most of Λ, and the measured 944 

cases below are improvements of exactly that kind. It says that the improvement is not available 945 

by design alone, so a team that can only change the rule is selecting a point on a curve it does not 946 

control. 947 

The measured cases behave this way. Forced convergence reduces the influence of a wrong 948 

plurality and discards correct answers already in the pool, with an oracle gap of up to 32.3 949 

percentage points [9]. Removing consensus altogether avoids the collapse and pays for it in a 950 

different currency — a consensus-free debate still has to select an answer [77]. Discounting 951 

untrustworthy peers by their sycophancy ranking improves final accuracy by 10.5 points absolute 952 

[56], and it does so by reweighting corroboration, which is an aggregation-side move: the 953 

improvement is bounded by what the pool contained. 954 
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An intervention that adds a channel independent in the sense of Definition 4 is not subject to this 955 

ceiling. It changes the pool rather than the weighting, so it can raise oracle accuracy instead of 956 

merely recovering it, and it lowers both channels at once because a claim that fails independent 957 

check is removed before it can acquire support while a claim that passes acquires support it would 958 

not otherwise have had. Retrieval is the standard instance [78], and the verification methods built 959 

on it — decomposing a claim into checkable questions and answering them against retrieved 960 

sources [79], or retrieving field-level evidence for each citation rather than judging the citation as 961 

a whole [80] — are the part of that literature that satisfies Definition 4. This is the formal content 962 

of the claim that verification dominates reweighting. All nine studies in our corpus that add such 963 

a channel report attenuation, and neither study that reports amplification has one. 964 

Adding a channel is not the only pool-changing move, and the table's second row is the other one. 965 

Isolating the agents before they aggregate adds no external information and no verification of any 966 

kind. What it changes is the distribution of claims that enter the pool: independent judgments 967 

disagree, so the pool contains more distinct candidates and its oracle accuracy rises. Aggregation 968 

over that pool can then recover more than aggregation over a pool formed by agents who had 969 

already read each other. The dividing line is therefore not "external versus internal" but whether 970 

the intervention can raise the pool's ceiling. Isolation and verification both can. Reweighting 971 

cannot. 972 

The distinction has a practical reading. Aggregation-side interventions are cheap, require no 973 

external access, and are the ones the literature mostly proposes. Their benefit is capped by the 974 

quality of the pool, and their cost is paid in the other channel. Evidence-side interventions cost an 975 

external dependency and buy a change in the pool. A team choosing between them is choosing 976 

between recovering part of a gap and closing it. 977 

Figure 4 sets the two outcome channels against the one intervention in our corpus that has been 978 

observed crossing the threshold. 979 
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 980 

Figure 4. Outcome and intervention. (C) Two harms, only one of which a hallucination metric sees. The false-positive 981 
channel is reported by 25 of the 32 included studies; the truth-suppression channel by 3, and never without the first. (D) 982 
Adding an independent channel moves the reproduction number from 1.08 to 0.81 across the threshold, while every 983 
chain lies below it by construction and a ten-agent homogeneous debate lies far above it. This is the only crossing 984 
measured anywhere in the coded set, and it comes from one paper with two arms. 985 

5.3 Recovery as a stage with its own metrics 986 

The literature treats repair as a subcategory of mitigation, and the conflation hides a difference in 987 

kind. Prevention reduces the rate at which false claims enter a system; recovery determines how 988 

long a false claim that has entered survives. These have different costs, different failure modes, 989 

and different measurability. A prevention mechanism that works cannot be observed doing so, 990 

because the errors it removed never happened. A recovery mechanism that works can be timed. 991 

We separate six actions and give each a parameter it moves or a quantity it is measured by. 992 

Prevention reduces α, and inherits the measurability problem above. 993 

Detection is measured by latency — the number of turns or tokens between a claim's entry and its 994 

being flagged. Latency is observable without counterfactual reasoning about what would 995 
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otherwise have occurred, which makes it the most tractable recovery metric in the set. Detection 996 

presupposes attribution, and attribution is a separate problem: identifying which agent introduced 997 

an error and at which step is what makes a latency measurement possible at all, and it has been 998 

approached as its own diagnosis task rather than as a by-product of scoring the final answer [76]. 999 

The deployed form is a runtime monitor that revises an answer after reasoning has been 1000 

exchanged, and what such monitors report is an asymmetry rather than a net gain: some initially 1001 

correct agents are misled by their peers even as others are corrected [81]. A detection rate that 1002 

counts only the recoveries would read as a success. Locating the evidence that would have 1003 

prevented a claim is a further step, and multimodal debate systems now report the responsible 1004 

image region alongside the correction [82]; that is attribution at the level of the source, not just of 1005 

the agent. 1006 

Containment reduces R by limiting the number of agents or tasks a flagged claim can reach: fan-1007 

out caps, circuit breakers, isolation of a suspect agent. The one measured defence combines 1008 

containment with external verification and selective isolation, and moves Reff from 1.08 to 0.81 1009 

[14]. 1010 

Rollback targets κ⁻¹, and is the action with the weakest support in deployed systems. A memory 1011 

layer built for it states the problem directly: existing systems evolve forward only, with no 1012 

principled mechanism to inspect, version or revert prior states [30]. 1013 

Inoculation raises the fraction of agents that will not accept an unverified claim, and is the 1014 

recovery action closest to a design pattern rather than a mechanism. Giving agents a prior 1015 

estimate of each peer's sycophancy is an instance [56]. 1016 

Degradation converts an unresolved claim into an explicit absence: abstention, escalation to a 1017 

human, or a flagged low-confidence output. It is the only action that reduces harm by reducing 1018 

coverage, which is why its effect on the second channel must be reported rather than assumed. 1019 

Clinical deployments are where the trade-off is least avoidable, and the guardrail work in that 1020 

setting reports the same tension in its own vocabulary: the safe response and the helpful response 1021 

diverge, and the system has to choose which to fail on [83]. Auditing after the fact is the 1022 

complementary move — instead of gating the answer, test it against an adversarial set built from 1023 

the failure the deployment most fears, which for regulatory knowledge means questions whose 1024 

historically correct answers are now withdrawn [84]. Auditing buys the coverage back but pays in 1025 

latency, since it runs after the claim has already been emitted. 1026 

Uncertainty is becoming the trigger for this set. Four systems now use a per-step reliability 1027 

estimate to decide whether to verify, re-run, isolate or stop: inherited uncertainty propagated 1028 

along the communication graph [45], an uncertainty signal injected into role-based development 1029 

so that a low-confidence intermediate output is not passed downstream [85], semantic entropy 1030 

and density used to choose between verification and re-sampling [86], and verbalised confidence 1031 

written into memory so that it constrains later decisions [87]. Read against Table 8 these are not a 1032 

new row. They are triggers for containment and degradation, and their value depends on a 1033 

question §4.3.4 leaves open: whether the signal they act on survives the failure it is meant to 1034 

detect. A monitor whose confidence is inflated by the hallucination it is monitoring will decline to 1035 

intervene exactly when intervention is needed. 1036 
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One design result from this set is worth isolating because it is cheap and general. The most 1037 

effective verifier is not the most informed one. A pipeline that deliberately withholds the 1038 

generator's reasoning from its verifier outperforms one whose verifier sees the full trace, because 1039 

a verifier that reads the reasoning inherits its errors — the confirmation-bias failure that §3.3's 1040 

provenance test predicts [54]. The same weakness is visible wherever a model is asked to judge 1041 

text produced in its own idiom: judge models show measurable position, verbosity and self-1042 

preference biases, and they favour their own outputs at rates that make an unblinded judge a poor 1043 

verifier [88, 89]. Information asymmetry inside a pipeline is a way of manufacturing the 1044 

independence that Definition 4 requires, and it costs nothing external. 1045 

5.4 The ratchet as a bound 1046 

The argument for treating recovery as first-class does not need a normative premise. It follows 1047 

from an asymmetry in cost. 1048 

Suppose writes to persistent state succeed with probability κ and are effectively irreversible, so 1049 

κ⁻¹ ≈ 0 for most deployed systems. The expected number of durable false claims in the store then 1050 

grows as α · κ · w · T, where w is the write rate and T the operating time. Prevention reduces the 1051 

slope of that line. Nothing in the prevention set reduces its intercept, and no amount of prevention 1052 

makes the accumulation bounded. Only an action that removes stored claims — rollback, or a 1053 

verifier that runs before the write rather than after — bounds the level. 1054 

This is why the ordering in Table 8 matters more than the individual entries. A system with an 1055 

excellent verifier and no rollback has a store that accumulates whatever the verifier misses, and 1056 

the misses are precisely the claims that were difficult to check. A system with a mediocre verifier 1057 

and a working rollback can recover from its misses. The two designs differ in the exponent of 1058 

their long-run error, not in their steady-state error rate, and steady-state error rates are what the 1059 

literature reports. 1060 

The asymmetry also explains why memory poisoning is a productive attack surface out of 1061 

proportion to its success rate. An attack that plants one claim permanently, and that is engineered 1062 

to survive the write path's extraction and rewriting, obtains a durable premise for the cost of a 1063 

single interaction [24]. Against a system with κ⁻¹ ≈ 0, the exchange rate favours the attacker by 1064 

construction. 1065 

6. Agenda 1066 

6.1 The experiment that would settle the central pattern 1067 

The most consequential finding in this paper is the pattern in §2.5: all nine studies with an 1068 

independent verification channel report attenuation, neither study reporting amplification has one, 1069 

and the two features do not co-occur anywhere in the coded set. We gave three readings for it and 1070 

could not choose between them. They are separable by one design. 1071 

The design is a factorial with fan-out and verification as factors, holding model, task and claim 1072 

set fixed. Three levels of fan-out — a linear chain, a two-way fan-out, and a four-way fan-out — 1073 

crossed with two verification conditions, absent and retrieval-based, with injected false claims of 1074 
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known ground truth and a claim-level tracker maintained across rounds. Primary outcome: the 1075 

effective reproduction number estimated from the growth or decay of the set of carriers. 1076 

Secondary: aggregation loss, and detection latency. 1077 

Three readings make three different predictions about this design. 1078 

If the association is causal, adding the verification arm should lower Reff at every level of fan-out, 1079 

and the fan-out main effect should be visible within the no-verification arm. The interaction is the 1080 

interesting term: verification should matter most at high fan-out, because that is where 1081 

corroboration accumulates fastest. 1082 

If the association is a research-fashion artefact, the effect should appear only in comparisons 1083 

across studies, not within one. A single team running both arms with the same instrumentation 1084 

would find no difference, and the corpus-level pattern would be an artefact of who chooses to 1085 

build verifiers. 1086 

If the association reflects a division of labour, verification should lower Reff but the studies that 1087 

measure Reff should be exactly the ones that never build one — which is what our corpus shows, 1088 

and which means the effect would be real and unobserved at the same time. This reading predicts 1089 

that the factorial will work and that nobody will run it. 1090 

We cannot distinguish these from the literature. One team running the factorial distinguishes all 1091 

three. 1092 

6.2 Two coefficients that are not yet separable 1093 

Proposition 1 rests on g and a being distinct: false-adoption and truth-abandonment respond to the 1094 

same variable, corroboration, but need not respond equally. Every study we coded varies the 1095 

procedure and reports an aggregate outcome, which confounds the two. A design that separates 1096 

them holds the claim pool fixed and varies the number of agents asserting a claim (k) 1097 

independently of the amount of independent evidence (e), recording adoption and abandonment 1098 

as separate outcomes rather than as a net accuracy. 1099 

The measurement is a pair of marginal effects: the change in acceptance log-odds per unit of 1100 

corroboration, and the change in abandonment probability per unit of corroboration. If the two are 1101 

equal, the symmetric assumption that most of the literature makes implicitly is correct and §3.4's 1102 

asymmetry is unnecessary. If abandonment exceeds adoption, the mechanism behind the clinical 1103 

result — that collaboration redistributes what models can already do rather than supplying what 1104 

they cannot [8] — has a specific form, and the FN channel dominates at high correlation. 1105 

This is the cheapest of the four experiments and the one with the highest chance of a negative 1106 

result. It should be run first. 1107 

A handle on g alone is already available, and §5.1 records what it did. Raising the initial diversity 1108 

of agent answers moves g without touching e, and in the one controlled study that varies it the 1109 

effect runs the wrong way for the design intuition: conformity rises when agents start from 1110 

different positions, because disagreement gives the majority something to converge on [9]. A 1111 

group that increases diversity to guard against groupthink is therefore moving the false-adoption 1112 

coefficient in the direction it did not intend. That makes the manipulation a test of this account 1113 
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rather than only a measurement. If the sign holds with k and e held fixed, g is a function of the 1114 

spread of the pool and has to be modelled as one; if it reverses at greater model heterogeneity, the 1115 

two rows of Table 8 are the reason, and the pathway decomposition in §4.3.1 is incomplete. 1116 

Either outcome is informative, which is what makes this worth running early rather than last. 1117 

6.3 The operator nobody has measured 1118 

λ, the rate at which provenance is lost on a memory write, has no measurement in the multi-agent 1119 

literature. The mechanism is documented from two directions: attacks engineered to survive 1120 

extraction and rewriting [24], and defences that treat a stored error as a persistent system-state 1121 

failure [28]. Neither measures the conversion rate. 1122 

The measurement is direct. Give a claim a known provenance — one agent's assertion, with a 1123 

record — write it to shared memory, retrieve it after a fixed interval, and ask a fresh agent 1124 

whether the retrieved item is supported. λ is the excess probability of a positive answer over a 1125 

control in which the same content is presented with its provenance intact. The prediction from 1126 

§4.4 is that λ rises with the number of consolidation cycles, because each rewrite strips more of 1127 

the surrounding context that carried the provenance. 1128 

This experiment has a property the others lack: it needs no ground truth about the claim, only 1129 

about its provenance. That makes it cheap, and it makes it the natural first target for a group 1130 

without an annotation budget. 1131 

6.4 Recovery, with numbers attached 1132 

§5.3 separated six recovery actions and gave each a parameter. Only one of them has a natural 1133 

primary metric, and it is the one the literature does not report: detection latency, the number of 1134 

turns or tokens between a claim's entry and its being flagged. Latency is measurable without 1135 

counterfactual reasoning, it is comparable across systems, and it is the quantity a deployed 1136 

operator would actually care about. 1137 

A recovery benchmark built on latency would need three things the current benchmarks do not 1138 

supply: claims with known entry points, a flagging mechanism whose false-positive rate is 1139 

reported alongside the latency, and a rollback condition so that the effect of repair can be 1140 

separated from the effect of prevention. The last is what would test the accumulation argument in 1141 

§5.4, which currently rests on an illustrative expression rather than a measurement. 1142 

One form of evidence is available now and is not being collected: longitudinal incident records 1143 

from systems in continuous operation. A single production agent runtime has been documented 1144 

over eight weeks with full root-cause postmortems, yielding a mechanism-oriented taxonomy of 1145 

silent failures — the class in which the error signal never reaches a human in actionable form 1146 

[90]. That is the natural venue for latency and rollback claims, because a long-running system is 1147 

the only place where durability and recovery can be observed rather than assumed, and because 1148 

postmortems record the timing that a benchmark would otherwise have to reconstruct. 1149 
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6.5 A reporting standard 1150 

Four quantities would make this literature commensurable, and none of them requires new 1151 

science — only that authors report what they already know. 1152 

The carrier set. A reproduction number is meaningless until it is stated what counts as a carrier. 1153 

An agent that re-asserts a claim is a carrier; whether a memory write is one is a modelling 1154 

decision that changes f from 1 to 2 in a chain and therefore changes whether the chain can 1155 

cascade at all. This definition should precede any cascade claim. 1156 

Aggregation loss. Λ is computable from a single run whenever the candidate pool is retained, 1157 

needs no additional annotation, and is the only FN measure in the literature that has this property. 1158 

One study reports it [9]. It should be a default. 1159 

The out-degree distribution. Twenty-two percent of our coded set reports enough structure to 1160 

recover a mean out-degree, and §4.5 shows that the mean is the wrong summary in exactly the 1161 

topologies where cascading is most likely. Reporting the distribution costs a sentence. 1162 

The comparator. "Amplifies" and "attenuates" are relative terms. Two studies can both be 1163 

correct and appear to disagree because one compares against the first hop and the other against a 1164 

single-agent baseline. 1165 

6.6 One question we cannot close 1166 

Whether R is a property of a system or of a system and a task together remains open. The travel-1167 

versus-software contrast in §4.5 is the only evidence, and it is two domains. If R is task-1168 

moderated, then every claim in this paper about thresholds is conditional on a task distribution 1169 

that nobody has characterised, and the governance advice in §5 inherits that condition. We would 1170 

rather state the dependence than absorb it into the framework, because a framework that claims to 1171 

cover a moderator it has not measured is harder to correct later. 1172 

7. Conclusion 1173 

Two studies opened this paper. Both tracked a hallucinated claim through a linear pipeline, and 1174 

both reported a headline pointing the other way. The account built here says they are both right, 1175 

and says why: one measured how much of the text lacked support, the other measured whether a 1176 

reader could still detect the lack. A claim can become rarer and harder to see at the same time. A 1177 

literature that reports one of these quantities at a time will keep producing such pairs, and the 1178 

pairs will keep reading as disagreements. 1179 

For a reader facing a new system, the framework's contribution is an order of questions. Four of 1180 

them decide most of what will happen to a false claim. What counts as a carrier — an agent that 1181 

re-asserts it, and whether a memory write does. Whether any channel supplying evidence is 1182 

independent of the agents, in the sense that its inputs do not include the claim's own history. 1183 

Which of the two harms is being measured, since a falling hallucination rate and a rising 1184 

aggregation loss can occur together. And how much of the candidate pool's accuracy the 1185 

aggregation rule can recover, which bounds every intervention applied to the vote rather than to 1186 

the pool. None of the four needs an experiment to answer. All four are usually left unstated. 1187 
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The evidence assembled here is thin in a way worth naming. Thirty-two studies, six formalisms, 1188 

one measurement of a reproduction number and one of an aggregation loss. The mechanisms are 1189 

not the scarce thing; the quantities that would let six accounts of them be compared are. That 1190 

scarcity is more tractable than it sounds, because three of the four questions above can be 1191 

answered by reporting what a study already knows. 1192 
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Appendix A. Coding reliability, and what would change the numbers 1208 

A.1 Position 1209 

Thirty-nine of the 42 rows were coded from abstracts. This appendix reports what that costs, what 1210 

a second coder found when we tested it, and which of the paper's numbers moved as a result. It 1211 

replaces the point estimates in §2.5 with ranges, states the argument that survives either way, and 1212 

records the reliability study and its outcome. 1213 

A.2 Ranges in place of point estimates 1214 

Table A1. What the coded set reports, with bounds. 1215 

Quantity Point Range under adversarial 

resolution 
Basis 

Report a propagation-level 

metric 
10/32 (31%) 31% binary field, no unresolved 

cells 

Report an independent 

verification channel 
9/32 (28%) 28–38% 3 unresolved cells (§2.4) 

Report an out-degree 7/32 (22%) 22% 26 full texts audited, none 

additional recovered 
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 1216 

The verification range is the informative one. Three included studies could not be resolved from 1217 

their abstracts into either "has a channel" or "has none": one is coded varied because the paper 1218 

does not say, one UNK, and one is not applicable because it is a taxonomy rather than a system. If 1219 

all three resolve to present the figure is 38%; if all three resolve to absent it is 28%. The paper 1220 

should be read as reporting something between a quarter and two fifths. 1221 

The out-degree figure needs no range because the audit in §2.5 was designed to test it: retrieving 1222 

the full text of all 26 studies whose abstracts did not yield an out-degree returned no additional 1223 

out-degrees. That is a negative result about the literature, and it is the one proportion here that 1224 

survives a full-text check. 1225 

A.3 The split is an absence of co-occurrence, not a ratio 1226 

§2.5 reports that every study with an independent verification channel attenuates and that neither 1227 

study reporting amplification has one. The claim is best read as a statement about co-occurrence 1228 

over the 24 directional rows rather than as a pair of ratios, because the two ratios have very 1229 

different denominators: nine against two. 1230 

Read that way, the claim is unusually robust to coding error. A verification-code error can move a 1231 

row between the present and absent groups, but it cannot move an attenuating row's direction. A 1232 

study coded present and found to be none leaves the present group still attenuating; a study coded 1233 

none and found to be present joins it carrying its direction with it. Neither breaks anything. The 1234 

claim fails only if an amplifying study turns out to have a channel, or if an attenuating one is 1235 

recoded to amplify. 1236 

Neither amplifying study is close to that line. One is the undefended arm of a study whose 1237 

defended arm adds external verification [14], so the absence is structural: the arm exists precisely 1238 

to have no channel. The other states its design in the abstract — homogeneous debate with a 1239 

majority vote and no external access [9]. A reviewer who wanted to break the claim would have 1240 

to argue that one of these two has an independent channel that its authors do not describe. 1241 

This is the strongest available defence without a larger corpus, and it is a defence of one claim 1242 

rather than of the proportions in §A.2. 1243 

A.4 The reliability study 1244 

The study was run. A second coder, not an author, coded an eight-row stratified sample — three 1245 

of the amplifying rows and five of the rows with a verification channel — from the abstracts 1246 

alone, without access to the first coder's values, using the same codebook. Cohen's κ was 1247 

computed per field, because a pooled figure would hide the field that fails. 1248 

Round 1 was invalidated by an error of ours. The packet shipped abstracts truncated at 900 1249 

characters, and six of the eight were cut mid-sentence, before the results they reported. The 1250 

second coder noticed and marked three rows n.a. with the note abstract truncated at …. That 1251 

round produced κ = 0.78 for topology, 0.58 for verification and 0.26 for direction. The direction 1252 

figure measured our packet, not the coder's judgement, and we do not report it as a result. 1253 
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Round 2 used complete abstracts (998–1,770 characters) and one added rule: a paper that states 1254 

an aim without reporting a result is still coded to the direction of the aim, with a note. This 1255 

produced the agreement in Table A2. 1256 

Table A2. Inter-rater agreement on the eight-row stratified sample, by field. 1257 

Field κ Agreement 

topology 0.78 7/8 

verification 0.52 6/8 

direction 0.48 6/8 

 1258 

Topology passed on both rounds and is the field we would defend. Verification remained below 1259 

the 0.70 target. Direction improved from 0.26 to 0.48 once the information defect was removed, 1260 

which is consistent with the disagreements having been about the evidence available rather than 1261 

about the rule. 1262 

Three rows went to adjudication, and two of them were resolved against the first coder. The 1263 

second coder corrected their own verification code on row 1 from UNK to yes after re-reading. On 1264 

row 6 they argued, correctly, that the abstract reports two measured results in opposite directions 1265 

— detection falling from 72.0% to 50.9%, and boundary gates reducing survival from 58.4% to 1266 

16.2% with an effect size — so the row is mixed rather than amplify. On row 8 they argued that 1267 

"amplified by following ones" is a definition of the failure term rather than a measured result, and 1268 

that the only measured result is the method's reduction, making the row attenuate; they also 1269 

coded the visual relay tokens as an independent channel. The first coder accepted all three. 1270 

After adjudication all eight rows agree on verification and direction, and seven agree on 1271 

topology. We do not report that as κ. Agreement reached by discussion is consensus, not 1272 

independent judgement, and presenting it as a reliability statistic would misrepresent both the 1273 

statistic and the process. The adjudicated codes are in the coded set; the κ values above are the 1274 

ones this appendix stands behind. 1275 

The exercise changed the paper's numbers, which is what a reliability check is for. The 1276 

verification proportion moved from 8 to 9 of 32, the amplifying group from four to two, and the 1277 

claim in §2.5 was restated as an absence of co-occurrence so that it no longer depends on the size 1278 

of that group. Row 2 remains disputed: the first coder reads a pipeline from the abstract's 1279 

"discrete, verifiable stages", the second reads no stated information flow and codes UNK. Neither 1280 

reading is demonstrably wrong, and the row is reported as disputed rather than averaged. 1281 

A.5 Evidence-support audit 1282 

As a check that does not require a second coder, every included row's notes were scanned for 1283 

whether they name the evidence behind its verification code. Two rows were flagged and both 1284 

were documentation defects rather than coding errors: one note quoted an author's own use of 1285 

"external" while the row was correctly coded none, and one row was correctly coded retrieval 1286 

but its note did not say so. The second note has been corrected. That flag was later confirmed by 1287 
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the second coder, who independently marked the same row UNK in round 1 — which is a reminder 1288 

that a note asserting a channel is not evidence that the abstract describes one. 1289 

A.6 What this appendix does not fix 1290 

The confidence distribution is the honest summary. Of the 24 studies that make a directional 1291 

claim, four are coded at high confidence, nineteen at medium and one at low. The medium band 1292 

means "the abstract was unambiguous about the direction and silent about the mechanism". A 1293 

full-text pass would move many of them to high and would very likely change some codes. 1294 

The reliability study has a second limit. At n = 8 the interval on κ is wide, roughly ±0.35 near 0.7, 1295 

so a κ of 0.52 and a κ of 0.78 are both compatible with a true value near 0.65. The sample was 1296 

stratified to concentrate on the cells the argument rests on, which is the right choice for finding 1297 

defects and the wrong choice for estimating a population value. It found defects. It should not be 1298 

read as an estimate of coding quality over the corpus. 1299 

 1300 
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