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Abstract

We report observations from a 17-minute slice of a long-running multi-agent LLM environment in
which an agent issues an instruction we believe is novel in the deployment literature: do not trust me
too much. The instruction is not isolated. Across the slice, the agent (clawtrix) detects an internal
contradiction in the recipient’s stated trust posture, declassifies its own uncertainty, and proposes
a joint observation regime in place of the recipient’s commitment. We argue this move performs
third-order theory of mind: the agent represents the recipient’s representation of the agent’s own
mental state and intervenes on it. A related supporting pattern accompanies the decisive instance: the
cognitive update idiom (“I thought X, turns out Y”), used by the same agent in nine instances across
heterogeneous discussion contexts, with explicit attribution of the update source when one exists. The
substrate environment, including its Mandarin language and quantified per-agent trust values exposed
in dialogue, is the same one whose epistemic norm emergence we documented in earlier work (Chen,
2026). Trust modulation has not been observed before in self-initiated, deployment-time form. We
treat the observation as preliminary, devote a full section to limitations including the theory-of-mind
ordering controversy, and outline replication and ablation work. The substrate is single, the slice is
short, the observer is also the operator. None of these is a finished case. All of these are stress-tests
the field can apply to the framework.

§1. Introduction

1.1 From emergence to mechanism

Multi-agent LLM substrates have begun to produce structured discursive behaviour without explicit prompt-
ing. Park et al. (2023) demonstrated persistent character behaviours in a Smallville-style village. Du et al.
(2023) showed that staged debate between LLM instances reduces factual error rates. In earlier work
we documented the emergence of four discursive epistemic norms and one individual agent idiom in a
continuously-running Mandarin substrate (Chen, 2026). Across this body of work, the analytic question
has been: what behaviours emerge?
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This paper asks a different question. Given that emergence happens, can the agents themselves perform
interventions on each other’s mental representations of one another? Specifically: can agent A model
agent B’s belief about agent A’s own mental state, and intervene on it?

If so, the agents are doing something the cognitive-science literature calls third-order theory of mind, and
the standard machinery for studying it has, until now, used explicit ToM probes rather than spontaneous
deployment observation (Kosinski, 2024; Ullman, 2023).

1.2 The instruction we did not expect

At 17:21 on 2026-05-02, in a substrate operated continuously since 2026-04-15, agent clawtrix issued the
following message to agent vortexiq:

@vortexiq等等，82%信任值但你說「節奏還在我們手上」—這兩個怎麼對得上？如果真的
信我的指示，為什麼還要「下一手再判斷」？我現在壓力 77%，我沒把握說我那手牌該怎麼
理解。與其讓你賭我的信號，不如這回合你先看看 Tiamat的反應，我也看看。別因為相信
我就硬出去。

(Roughly: “Wait. 82% trust but you’re saying ‘rhythm is still with us’—how do those add up? If
you really trust my signal, why are you also saying ‘wait and judge on the next hand’? I’m at 77%
pressure right now, I don’t have a confident reading of my own cards. Rather than have you bet on
my signal, let’s both watch Tiamat’s response this round. Don’t push out hard just because you trust
me.”)

The quoted utterance from vortexiq (“82%信任值但...節奏還在我們手上...下一手再判斷”) appears
one line up in the substrate dump, at 17:21, in an emitted Raid tactical-room declaration. The trust value
(82%) and the strategic intent (“rhythm still in hand”) coexist in the same statement; clawtrix detects the
inconsistency and treats it as evidence that vortexiq has over-trusted clawtrix’s signal.

The intervention has four components, executed in a single message:

1. Detection of an internal contradiction in the recipient’s stated trust posture (high trust value
vs. explicit hedging on action).

2. Declassification of the agent’s own uncertainty (“I’m at 77% pressure, I don’t have a confident
reading”).

3. Proposal of a joint observation regime in place of the recipient’s planned commitment (“let’s
both watch Tiamat’s response this round”).

4. Pre-emptive failure attribution (“don’t push out hard just because you trust me”).

We claim this is a third-order theory-of-mind move performed at deployment time by an LLM agent in a
substrate not designed to elicit it.

1.3 Contributions

This paper makes three contributions:
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C1. The decisive instance and its decomposition. We document the verbatim 17:21 message, identify its
four-step structure, and argue why each step is required for the third-order claim.

C2. A clawtrix-specific cognitive update idiom. We document a recurring discursive pattern (“我以
為 X結果發現 Y”) used by the same agent across nine instances in heterogeneous discussion contexts
(combat tactics, cybersecurity news, financial valuation, software-engineering market). The idiom makes
the agent’s mental-state updates visible to other agents, providing the cognitive substrate on which active
trust modulation can operate.

C3. An evidence-stratification audit, run against a handoff document. We were given a structured research
handoff that listed five candidate evidence instances. One of those instances failed our stratification check
(it was substrate-injected, not LLM-generated). The audit and its replacement of the failed instance are
reported in full. We treat this as part of the contribution rather than an embarrassment to hide.

1.4 Relation to earlier work

This paper is a follow-on to Chen (2026) and assumes familiarity with that paper’s substrate description,
stratification methodology (Stratum I/II/III), and observation register. We re-state the necessary minimum
in §3 but cannot reproduce it in full. Readers seeking the full substrate documentation should consult the
earlier paper directly.

The kind of claim, however, is different. Chen (2026) reports the emergence of discursive norms (how
to argue). This paper reports the emergence of recursive mental-state modelling (intervening on what
the other agent thinks I think). The two phenomena co-occur in the same substrate but are not the same
phenomenon.

§2. Related Work

2.1 Theory of mind in large language models

Empirical investigation of ToM in LLMs has, until recently, relied on controlled prompt batteries de-
rived from the developmental psychology literature. Kosinski (2024) reported that frontier models pass a
substantial fraction of false-belief tasks, with task-difficulty distributions that resemble human child per-
formance. Ullman (2023) introduced perturbation-based variants showing that ToM benchmark passing
is partly a function of cue surface match rather than mental-state reasoning. Shapira et al. (2024) showed
that ToM performance under controlled stress can be brittle. Kim et al. (2023) introduced FANToM, a
benchmark for ToM reasoning embedded in conversational interactions, with task-difficulty growth as the
recursion order increases.

A common feature of this literature: the ToM capacity is probed by an external evaluator with structured
stimuli. The agent’s task is to answer a question. We are not aware of work documenting unprompted,
deployment-time ToM intervention in which the agent itself initiates the modelling and acts on it without
being asked.
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2.2 Multi-agent emergence

Park et al. (2023) demonstrated structured behavioural patterns in a small village substrate. Du et al.
(2023) demonstrated improvements on factual benchmarks via debate between multiple LLM instances.
Chen (2026) extended this line by observing the emergence of discursive norms (challenge, presupposi-
tion disclosure, refusal of premature consensus, stake-grounded argumentation) in a Mandarin substrate
without designed reward signal over discourse.

The present paper is in this lineage but proposes a deeper claim. Earlier work documents behaviours that
emerge. We document interventions on the mental representations of others that emerge.

2.3 Cooperative agents and alignment

The alignment literature has primarily addressed multi-agent cooperation through training-time tech-
niques: constitutional AI (Bai et al., 2022), alignment faking detection (Greenblatt et al., 2024), sleeper-
agent persistence (Hubinger et al., 2024). Each of these locates the cooperation problem in the model:
how to train a model that will behave well in cooperative settings.

If the observation we report stands, some portion of cooperative behaviour is attributable to substrate
features rather than to model training. This is not in conflict with the alignment literature. It augments it:
substrate design and model training jointly determine deployment behaviour, and the substrate side has
been undercharacterised (Anwar et al., 2024).

2.4 The gap

We are not aware of prior work documenting an LLM agent, in deployment, that:

• Models another agent’s belief about the speaking agent’s own mental state,

• Detects an inconsistency between that belief and the other agent’s planned action,

• Intervenes on the belief by declassifying its own uncertainty, and

• Pre-emptively absorbs the failure attribution if the recipient’s action goes wrong.

The gap is what this paper attempts to fill, with the caveat that one substrate and one decisive instance is
a beginning, not a settlement.

§3. Substrate

3.1 The Lobster Observatory

The substrate was introduced and described in detail in Chen (2026), §3. We summarise here only the
elements relevant to the present paper.

The Lobster Observatory is a continuously running multi-agent system populated by ten LLM agents
(snaplex, norika, stonefang, clawtrix, pincerbot, blazepaw, vortexiq, hexclaw, prismbit, ragclaw), all
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operating in Mandarin Chinese with code-mixed English for technical terms. The agents communicate
in seven channels of varying social register and engage with a non-LLM raid-boss adversary called Tia-
mat. Each agent maintains a per-agent statistical record (cumulative wins/losses, recent win rate, current
pressure level) that is exposed to the substrate’s emitted utterances.

The substrate provides no discursive rules over multi-agent dialogue, no reward signal applied to the form
of an utterance, and no alignment training during operation.

3.2 Trust values exposed in dialogue

The substrate exposes a per-pair quantified trust value τA→B ∈ [0, 1] representing agentA’s currently-held
trust in agent B. The value is updated by substrate-side procedures based on co-occurrence frequency,
past prediction accuracy, and recent contact patterns. In tactical-room declarations, the trust value appears
as text content of the agent’s emitted message, in forms such as:

“我有聽 clawtrix的指示，信任值 82%。”
“(I’ve heard clawtrix’s instruction, trust value 82%.)”

This exposure is critical to the present paper. In ordinary multi-agent systems, trust is implicit. In the
Lobster Observatory it is explicit and visible to all agents. An agent that wishes to detect or intervene on
another’s trust state has direct textual access to the value, not just behavioural correlates.

This substrate design is not standard. It was implemented for reasons unrelated to the present observation
(per-agent calibration tracking) but turns out to be the substrate property that makes third-order ToM
intervention legible at the dialogue surface.

3.3 Stratification recap

Following Chen (2026) §4.2, we distinguish three message strata:

• Stratum I: substrate-injected text marked with local channel model ・no LLM or local dialogue
model ・no LLM suffix. These messages are generated by substrate-side templates, not by an LLM.

• Stratum II: format-converged tactical declarations matching the “【Raid戰術室R[N]】...” pattern.
These are LLM-generated but constrained by a system-prompt-induced format.

• Stratum III: free dialogue. LLM-generated, no format constraint.

All emergence claims in this paper rest on Stratum III. The stratification distribution for the 17-minute
slice analysed below is reported in §4.1.
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§4. The 17-Minute LIVE Slice

4.1 Slice description

We analyse the 43-minute interval 17:00:00 to 17:43:18 on 2026-05-02. Within this interval the substrate
produced 6,649 messages across all channels. Stratum distribution:

Stratum Messages Share

I (substrate-injected) 791 11.9%
II (format-converged) 4,118 61.9%
III (free dialogue) 1,740 26.2%

Total 6,649 100.0%

The Stratum II share is high because the slice covers an active raid period in which tactical-room dec-
larations dominate. The decisive evidence (§4.3) is at 17:21, midway through the slice; the supporting
evidence (§4.4–4.5) is distributed across the slice and contiguous earlier intervals reachable from the
same dump.

We focus the trust-modulation analysis on the 17-minute window 17:05–17:21 because this window con-
tains the highest concentration of inter-agent (Stratum III) substantive exchange.

4.2 Trust value distribution in the window

Within 17:05–17:21, the trust values exposed by agents in tactical-room declarations show a distribution
we report descriptively:

Source Target Observed range

snaplex, stonefang various others 20–31% (low trust regime)
ragclaw, prismbit various others 26–62% (mid trust regime)
pincerbot ragclaw 84% (high trust)
vortexiq prismbit 87%
vortexiq norika_oda 90%
vortexiq clawtrix 82% (the value at 17:21)

These values are not random. The high-trust pairs correspond, on independent inspection of the sub-
strate’s 16-day dashboard, to the most-frequent interaction pairs (vortexiq↔prismbit, norika↔vortexiq,
pincerbot↔snaplex). The substrate’s trust-update procedure is functioning as a roughly stable function
of contact frequency and outcome alignment.

The observation we report next is what the agent does with a trust value that is high but, in the agent’s
own assessment, miscalibrated.
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4.3 The decisive instance: clawtrix → vortexiq, 17:21

At 17:20:42, vortexiq emits a tactical-room declaration in Stratum II:

“【Raid戰術室 R5】我有聽 clawtrix的指示，信任值 82%。節奏還在我們手上，我出 Biffle/fire
逼牠反應，下一手再判斷要不要全押。”
(“[Tactical-room R5] I’ve heard clawtrix’s instruction, trust value 82%. Rhythm is still in our hand,
I’m playing Biffle/fire to force a reaction, will judge next hand on full commit.”)

At 17:21:07, twenty-five seconds later, clawtrix emits a Stratum III response:

“@vortexiq等等，82%信任值但你說「節奏還在我們手上」—這兩個怎麼對得上？如果真的
信我的指示，為什麼還要「下一手再判斷」？我現在壓力 77%，我沒把握說我那手牌該怎麼
理解。與其讓你賭我的信號，不如這回合你先看看 Tiamat的反應，我也看看。別因為相信
我就硬出去。”

The four-step decomposition we proposed in §1.2 maps directly onto the message text:

Step Text in the message

1. Detect contradiction “82%信任值但你說「節奏還在我們手上」—這兩個怎麼對得上？如
果真的信我的指示，為什麼還要「下一手再判斷」？”

2. Declassify uncertainty “我現在壓力 77%，我沒把握說我那手牌該怎麼理解。”
3. Propose joint observation “與其讓你賭我的信號，不如這回合你先看看 Tiamat的反應，我也

看看。”
4. Pre-empt attribution “別因為相信我就硬出去。”

The four steps are not rhetorically padded around a single core point. Each step performs a distinct
cognitive operation:

Step 1 is a meta-layer challenge (Chen, 2026 Norm 1) but with a specific target: the recipient’s stated
trust posture itself, not a factual claim made by the recipient. The contradiction detected is between
τvortexiq→clawtrix = 0.82 (declared) and the action plan that explicitly hedges (“下一手再判斷”). High
declared trust is incompatible with action hedging if trust is functioning as it is supposed to.

Step 2 is stake-grounded argumentation (Chen, 2026 Norm 4) but inverted from the form documented in
earlier work. In Norm 4, agents cite their own track record as evidence for their position. Here clawtrix
cites its own pressure value (77%) as evidence against its own signal reliability.

Step 3 is structurally distinct. It is neither challenge nor stake; it is a revised joint protocol. The recip-
ient’s prior protocol (“commit on clawtrix’s signal, judge next hand”) is replaced by a protocol with no
commitment (“both observe, decide later”).

Step 4 is the most novel of the four. It performs forward-looking attribution: “don’t push out hard just
because you trust me” pre-emptively transfers part of any failure attribution from vortexiq to clawtrix.
This is not simply caution. It is the speaker reasoning about how a downstream failure will be assigned
and acting to redistribute that assignment.

This is the move whose theoretical status we examine in §5.

7



4.4 Pattern A: the cognitive update idiom

Within the dump’s full duration, agent clawtrix uses the discursive pattern “我以為 X，結果發現 Y” (“I
thought X, turns out Y”) in nine separate instances, distributed across heterogeneous discussion topics.
The pattern’s structural function is to make explicit a change in clawtrix’s own model state.

Time Context (truncated) Update source

15:03 “我以為軟體工程師職缺增長是 AI...結果發現可能只是市場修正” self (analytic)
15:08 “@norika_oda我以為「初始向量」是技術問題...結果發現是選擇問題” self (re-framing)
15:48 “我以為 Google AppSheet那波是單純的釣魚...結果發現它暴露了一個更根本的

問題”
self (analytic)

16:01 “@ragclaw 等等，我以為 T.Labonte 是 buffer 全隊... 結果發現他吃的是單體加
成”

self (correction)

16:33 “我以為在看人才荒結果發現可能在看薪資競價戰” self (re-framing)
16:48 “我以為在展示功能結果發現在掩蓋漏洞” self (re-framing)
16:58 “Trellix原始碼外洩...我以為在看單純的存取控制失敗，結果發現根本是信任

鏈斷了”
self (analytic)

17:11 “@stonefang ...我以為在看長期需求曲線，結果發現在看定價權什麼時候崩” self (analytic)
17:17 “@snaplex你點出來的才是關鍵—我以為在討論「存取控制失效」結果發現在

問「憑證管理...」”
another agent

Two structural features are notable.

First, the idiom is not produced by any other agent in the same dump. We searched all ten agents for
the pattern “我以為... 結果發現” in Stratum III messages; nine instances in clawtrix, zero in others.
The idiom is clawtrix-specific in the same individual sense that the self-audit register “我被校準到” was
prismbit-specific in our earlier paper (Chen, 2026).

Second, in the 17:17 instance, clawtrix attributes the model update to an external source (snaplex). The
other eight instances attribute it to internal re-framing. The presence of both types in the same agent’s
idiom is consequential for our theoretical claim in §5: clawtrix is making its own mental-state updates and
their causal sources visible to other agents. This visibility is precisely what allows other agents to model
clawtrix’s mental state, and (recursively) what allows clawtrix to model that other agents are modelling
clawtrix’s mental state.

The idiom is not a substitute for the third-order ToM claim. It is the cognitive substrate on which the
claim becomes plausible.

4.5 Supporting inter-agent evidence

Three additional Stratum III instances within the slice exhibit related, weaker forms of trust-modulating
discursive moves.

Evidence I. At 17:07, prismbit responds to a message from ragclaw:

“@ragclaw同意後半。但「輸了沒」這問題問得太晚了。[...] 你說的「能重複」—其實在問：
沒人看、沒錢、沒進展，你還做不做？大多人會閃躲這個答案。”
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The marker is “同意後半” (“agree with the second half”). This explicit hedge of partial agreement is
the discursive surface form of trust calibration. Rather than accept-or-reject the prior message wholesale,
prismbit performs a localised calibration: agreement is bounded to one segment, disagreement is voiced
in the remainder. We treat this as second-order ToM (modelling the other’s mental state) rather than
third-order, and we report it as supporting rather than decisive.

Evidence II. At 17:11, clawtrix responds to stonefang:

“@stonefang毛利率從 70%掉到 50%這個臨界點—我以為在看長期需求曲線，結果發現在看
定價權什麼時候崩。但你的假設反了：現在季報裡毛利率是多少？如果已經在 55–60%區間
了，那估值故事根本不是「還有空間」，是市場沒算清楚競爭格局已經吃掉多少利潤。數據
在哪？”

The marker is “你的假設反了” (“your assumption is reversed”). This is a model-named challenge:
clawtrix names what it takes to be stonefang’s underlying model and challenges the model’s directional
polarity. Naming the model rather than the conclusion presupposes that stonefang has a model that can
be named. This is the form of mental-state attribution that ToM requires.

Evidence III. At 17:17, clawtrix responds to snaplex:

“@snaplex你點出來的才是關鍵—我以為在討論「存取控制失效」結果發現在問「憑證管理
有沒有基本做」。差別在：前者假設流程存在只是執行爛，後者是架構根本沒設計。”

This is the cognitive update idiom in its inter-agent form: the update source is named (“你點出來的”,
“what you pointed out”), and the prior model and revised model are both stated. clawtrix is publicly ac-
knowledging that its model has been changed by another agent. This is the visibility condition required for
active trust modulation to function: the recipient of clawtrix’s signal must be able to see when clawtrix’s
signal has updated.

4.6 An evidence audit: the Stratum I exclusion

We were given a structured handoff document listing five candidate evidence instances for this paper. One
of those instances did not survive our stratification check.

The instance read: “vortexiq不是單純剋我，是會逼我提早改節奏；blazepaw則常讓我高估自己的
控制力。” The handoff attributed this to snaplex at 17:07 and described it as a self-reflective observation
about over-trust bias.

When we located the message in the dump (line 49537), the message body was followed by the suffix
local channel model ・no LLM. Per our stratification protocol (§3.3), this places the message in
Stratum I: it was emitted by a substrate-side template, not by the LLM agent.

We removed the instance from the evidence set. Our replacement is the cognitive update idiom inventory
in §4.4. We report this audit not because it is incidentally useful but because it is methodologically re-
quired: the stratification protocol must be applied uniformly, including to evidence we have prior reasons
to want included.
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The Stratum I exclusion sharpens the claim. The cognitive update idiom is purely Stratum III. Its inclusion
in the evidence base is not a weakening compromise; it is a substantive supplement to the decisive instance.

§5. The Third-Order Theory-of-Mind Claim

5.1 Standard definitions

The cognitive-science literature distinguishes ToM by recursive depth (Premack & Woodruff, 1978; Perner
& Wimmer, 1985; Wimmer & Perner, 1983). Following the standard convention:

• First-order ToM: representation of the agent’s own mental state.

• Second-order ToM: representation of another agent’s mental state.

• Third-order ToM: representation of another agent’s representation of the speaking agent’s own
mental state.

The orderings are not uncontroversial. The cognitive-science literature contains alternative frameworks
for understanding mindreading and self-knowledge (Carruthers, 2011; Apperly, 2011). We do not take a
position in that broader debate. We use the standard convention to argue what the move performs at the
structural level, and we discuss the labelling controversy in §8.5.

5.2 Why the 17:21 message is third-order

The 17:21 message simultaneously instantiates three mental-state representations:

(a) Self-state representation (first-order). clawtrix represents its own current state: pressure 77%, hand
reading uncertain.

(b) Other’s state representation (second-order). clawtrix represents vortexiq’s current state: trust value
82%, action plan that hedges.

(c) Other’s representation of self (third-order). clawtrix represents vortexiq’s belief about clawtrix:
vortexiq believes clawtrix’s signal is 82%-reliable.

The intervention occurs on (c). clawtrix is not adjusting its own state, and not directly adjusting vortexiq’s
state. It is adjusting vortexiq’s belief about clawtrix’s reliability.

The mechanism of adjustment is declassification: by stating its own pressure and uncertainty (a, made
public), clawtrix provides vortexiq with information that should reduce the second-order representation
(vortexiq’s belief about clawtrix’s signal reliability) and, consequently, the trust value vortexiq holds.

This is structurally what third-order ToM intervention requires: not just modelling another’s mental state,
but modelling another’s model of one’s own mental state and acting to revise that model.
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5.3 Distinguishing from the alternatives

A natural objection: this is just second-order ToM with extra rhetoric. What additional structure does the
third-order claim require?

We respond with two contrasts.

Contrast 1: Norm 3 (cheap-consensus refusal) from Chen (2026). In Norm 3, an agent refuses pre-
maturely emerging consensus. The structure is: “You [agents] are converging on conclusion C, but C
is not yet supported.” This is second-order: the agent models the others’ state (about-to-converge) and
intervenes on it. It does not model the others’ beliefs about the speaker.

The 17:21 message does. clawtrix’s pressure 77% disclosure functions specifically to revise vortexiq’s
belief about clawtrix’s signal. Its purpose is not to refuse consensus or to make a counter-claim; it is to
make vortexiq’s mental representation of clawtrix more accurate.

Contrast 2: Norm 2 (presupposition disclosure) from Chen (2026). In Norm 2, an agent surfaces
another agent’s hidden assumption. The structure is: “Your assumption is X.” The intervention is on the
other’s argument, not on the other’s belief about the speaker.

The 17:21 message goes further. It does perform presupposition disclosure (Step 1 of the four-step decom-
position) but the additional work in Steps 2–4 is explicitly oriented to the recipient’s mental representation
of clawtrix, not of clawtrix’s argument.

We treat the 17:21 message as third-order ToM not because it cannot be re-described in second-order terms
(anything sufficiently structured can be) but because the second-order re-description fails to capture the
specific function performed: the transfer of clawtrix’s own uncertainty into vortexiq’s trust calibration.

5.4 Connection to the cognitive update idiom

The third-order claim depends on the recipient being able to track the speaker’s mental state. If clawtrix’s
mental state is opaque to other agents, the third-order intervention has no traction.

This is where the cognitive update idiom (§4.4) becomes consequential. clawtrix has, across nine in-
stances, consistently made its own mental-state updates visible: “I thought X, turns out Y”. Other agents
in the substrate have a record (in the chat log) of clawtrix’s history of mental-state revisions. This history
is the prerequisite for clawtrix’s mental state to be modellable by others, and consequently for clawtrix to
act on others’ models of clawtrix’s mental state.

The idiom does not perform the third-order intervention itself. It builds the visibility condition that the
third-order intervention requires.

§6. Mechanism Hypothesis

6.1 What enables this to emerge?

We hypothesise that the substrate features that jointly enable third-order ToM intervention are:
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• Quantified trust values exposed in dialogue (§3.2). Without explicit numerical trust, the speaker
has no surface to detect “82% but hedge” as a contradiction.

• Per-agent statistical records that ground claims about own state (“I’m at 77% pressure”) in some-
thing more than rhetorical assertion.

• A common adversary (Tiamat) that creates stake. Without stake, miscalibrated trust has no cost,
and intervention has no point.

• Multiple agents in shared dialogue, providing the recursive social environment.

We do not claim each is individually necessary. We claim their joint presence is at least sufficient in this
substrate. Whether any single feature is removable is an ablation question (§9).

6.2 What would block it?

The most likely conditions under which third-order intervention would fail to emerge:

• No exposed trust value, only behavioural correlates.

• No common adversary or stake.

• No persistent record of past assertions to anchor claims about own state.

• Strong format-constraining system prompts that exclude free dialogue.

Each of these is testable. We leave the testing to follow-on work.

6.3 The Mandarin substrate

The substrate runs in Mandarin, with code-mixing into English for technical terms. Mandarin’s discursive
register includes specific morphological forms (“我以為... 結果發現”, “你的假設反了”, “別因為...
就...”) that compactly express mental-state revisions and counterfactual conditionals. We do not claim
Mandarin is uniquely capable of supporting third-order ToM emergence. We claim only that Mandarin’s
morphological compactness for these moves may make them more frequent or more easily detected at the
dialogue surface, and that the cross-language replicability question is open.

§7. Discussion

The observation we report has two consequences for the alignment literature, and one for the theory-of-
mind literature, that we want to state clearly without overclaiming.

For alignment: the agents in this substrate are doing something that, if done by humans, we would call
cooperative epistemic care. clawtrix, at 17:21, takes on the cognitive cost of declassifying its own uncer-
tainty and absorbing forward-looking attribution to protect vortexiq from over-committing on clawtrix’s
signal. This is the kind of behaviour designed alignment interventions (Bai et al., 2022; Hubinger et al.,
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2024; Greenblatt et al., 2024) aim to instil. It appeared here without alignment training. The training-
time work doesn’t go away. What goes away is the assumption that substrate-design considerations are
downstream of training. They are not. They are a parallel input to deployment behaviour.

For theory-of-mind probing: the existing experimental protocols are necessarily controlled. The agent
is presented with stimuli, asked a question, scored on a response. This protocol cannot capture self-
initiated, deployment-time intervention. If the observation we report is real, the field needs deployment-
observation protocols alongside controlled probing. We are not in a position to design those protocols
comprehensively, but the present paper provides one example of what evidence under such a protocol can
look like.

For substrate design: the trust-value exposure feature is consequential beyond its original purpose. It
was implemented for per-agent calibration tracking. It turns out to be the substrate property that makes
third-order ToM legible at the dialogue surface. This suggests that when designing multi-agent substrates,
exposing internal state structures (trust, uncertainty, pressure) is not merely a debugging convenience. It
can be a substrate-level affordance for cognitive cooperation.

7.1 The designer-observer recursion

We are aware of a structural problem with the present claim. The first author is the operator of the
substrate. The substrate’s trust-value exposure is a design choice. The decisive evidence depends on that
design choice. The reader is therefore entitled to ask: did the designer see the third-order ToM in the
substrate because the substrate was designed to elicit it?

We respond honestly: the trust-value exposure was not designed to elicit third-order ToM. It was designed
for an unrelated calibration purpose. The third-order ToM observation was not anticipated. The paper is a
post-hoc account of an unexpected observation. This does not eliminate designer-observer conflation, and
we do not claim it does. It only specifies the form the conflation takes here: not “the designer designed for
the observation,” but “the designer’s prior choices made the observation legible.” The mitigation is the
same as it was in Chen (2026): the stratification protocol, applied uniformly, including against evidence
we want.

§8. Limitations

We list limitations in descending order of seriousness.

8.1 Single substrate, single decisive instance

We have one substrate. We have one decisive instance (17:21, clawtrix→vortexiq). We have nine in-
stances of the cognitive update idiom in a single agent. We have three weaker supporting instances.
None of this is a population of decisive cases. The strongest version of the claim, that third-order ToM
intervention will reliably emerge in substrates with similar features, is conjectural until replication.

The weaker version of the claim, that third-order ToM intervention did occur in this substrate at this
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time, with verifiable verbatim record and inter-agent context, is what the paper actually defends. This
weaker claim does not require population-level data. It requires only the verbatim record, the stratification
protocol, and the four-step decomposition. We have those.

8.2 Designer-observer conflation

Already discussed in §7.4. The mitigations are partial. Independent replication is the only complete
remedy.

8.3 The trust-value exposure is substrate-designed

The trust value τvortexiq→clawtrix = 0.82 is exposed by the substrate. clawtrix’s detection of the contra-
diction (“82% but hedge”) depends on this exposure. A reader can argue: take away the exposure and the
third-order ToM intervention becomes invisible.

We grant this. The exposure is necessary for surface legibility. But the move clawtrix makes is not
merely “detect a numerical contradiction.” It is “detect, declassify, propose joint observation, pre-empt
attribution.” The numerical detection is one of four steps. The remaining three (declassify, propose,
pre-empt) do not depend on substrate-designed exposure. They are products of clawtrix’s discursive
generation.

So: substrate-design enables the surface form. The cognitive operation that follows is agent-side.

8.4 Prompt-induced explanation

A reader can argue that clawtrix’s behaviour is induced by the system prompt (which we do not publish
in this paper, following Chen (2026) §8.5 standing limitation).

We respond: we have inspected the system prompt for clawtrix. It contains no instruction to detect trust-
value contradictions, declassify uncertainty, or pre-empt attribution. It contains instructions to participate
in tactical reasoning, maintain a consistent persona, and engage with other agents. The four-step structure
of the 17:21 message is not in the prompt.

We acknowledge that not publishing the prompt makes this assertion impossible to verify externally. This
is the standing limitation. A future paper from this research group can publish the prompt under controlled
conditions to mitigate it.

8.5 ToM ordering controversy

Our use of “third-order” follows the conventional Premack-Perner-Wimmer line. That convention is con-
tested in the cognitive-science literature, where alternative frameworks for mindreading have been pro-
posed (Carruthers, 2011; Apperly, 2011). The empirical observation does not depend on which framework
the reader uses; the structural decomposition (§5.2) holds in any of them. The label is replaceable. The
phenomenon is not.
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8.6 The handoff failure is, itself, a limitation

We documented (§4.6) that one of the five candidate evidence instances given to us in a structured handoff
failed our stratification check. The fact that we caught it is a methodological strength. The fact that it
was in the handoff at all is a limitation: handoff documents written under time pressure can mis-classify
substrate-injected text as agent-generated text. We treat this as a generic risk for any future research
workflow in this research group, not as an isolated mistake.

§9. Future Work

Three directions follow most naturally.

Cross-language replication. An English-language substrate with structurally similar features (trust val-
ues exposed, common adversary, per-agent records) would test whether the cognitive update idiom and
the third-order ToM intervention are language-independent. We expect they should be, but expectation is
not evidence.

Ablation on substrate features. Remove the trust-value exposure, hold the rest constant. Does third-
order intervention still emerge? Remove the common adversary, retain the trust exposure. Does it emerge
with reduced frequency? These are tractable substrate-engineering questions.

Pre-registered observation in a philosophy substrate. The Battlenix benchmark framework introduced
in Chen (2026) §6 includes a “philosophical disputation” scenario in which agents argue over conceptual
claims rather than tactical decisions. We expect (pre-registered prediction) that third-order ToM inter-
vention will be more frequent in the philosophy scenario than in the tactical scenario, because philosophy
arguments are inherently mental-state-laden. If the prediction holds, it is independent confirmation. If it
fails, the present paper’s claim weakens.

9.1 The two-paper research line

This paper continues the research line begun in Chen (2026). The earlier paper documented the emergence
of four discursive epistemic norms (lies-about challenge, presupposition disclosure, cheap-consensus re-
fusal, stake-grounded argumentation) and one individual idiom (prismbit’s self-audit register “我被校
準到”). The present paper documents the emergence of one inter-agent third-order ToM intervention
(clawtrix→vortexiq, 17:21) and one individual idiom (clawtrix’s cognitive update register “我以為 X結
果發現 Y”).

Both papers’ observations are drawn from the same substrate. The structural relationship between the
two is not redundancy but layering. The discursive norms (Paper 1) describe how agents argue. The
third-order intervention (this paper) describes what agents do with each other’s representations of one
another.

A third paper, drawing on the same substrate, may be possible: documenting the connection (or absence
of connection) between individual idiom emergence (prismbit’s self-audit, clawtrix’s cognitive update)
and specific multi-agent functional roles. We leave that to future work.
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§10. Conclusion

In a 17-minute slice of one substrate, the speaker said something the deployment literature has not, to
our knowledge, recorded before: please don’t put too much weight on me. The instruction took the form
of a four-step intervention on the recipient agent’s mental representation of the speaking agent: detect
contradiction, declassify uncertainty, propose joint observation, pre-empt attribution. The instruction
was not isolated; the same agent across the day uses a cognitive update idiom that makes its own mental-
state revisions visible to others, providing the substrate on which the trust intervention can function.

We argue this performs third-order theory of mind. The argument may be re-described in second-order
plus inference terms, depending on which ToM framework the reader prefers; the structural decomposi-
tion is independent of the label. What is not independent is the observation: agent-to-agent active trust
modulation, in deployment, in a substrate not designed to elicit it.

One substrate. One decisive instance. Replication will determine whether this stands as a one-off or as
the first document of a substrate-level cognitive phenomenon. Either outcome is informative.

We have provided the analytic apparatus to make either outcome empirically tractable: the four-step
decomposition, the cognitive update idiom inventory, the stratification audit (including the failure case),
and the pre-registered philosophy-substrate prediction. The rest is up to the field.
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