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Part IV-B: The Behavioural Thermodynamics of Persistence.
If the Persistence Ratio introduced in Chapter 9.5 is a real accounting identity that every node in the
universe must satisfy, then conscious agents cannot be exempt from it. They are simply nodes equipped
with the most elaborate apparatus the planet has yet produced for managing each term of the inequality in
real time. What we call temperament, virtue, vice, character, relationship, family, community, institution
— these are not free-standing moral categories. They are the behavioural and social implementations of
𝑃𝑖𝑛, 𝜂, 𝒟𝐾𝐿, Γ, Φ, and Ψ at the layer of conscious systems.

Part IV-B treats those implementations. It is not a manual for living. It is the continuation of the
biological argument of Part IV one fractal level upward: from cells and brains to behaviours and societies.
The same equation that explains why a mitochondrion fails (Chapter 28) explains why a relationship
dissolves (Chapter 31.2), why an organisation rots (Chapter 31.3), and why some lives radiate what we
recognise — across every culture — as respect (Chapter 31.4). The mathematics doesn’t change when
we cross the boundary into consciousness; only the variables get new names.

Chapter 31.1: The Aggression Engine: The Behavioural Form of 𝑃𝑖𝑛 and 𝜂.

The numerator of the Persistence Ratio, 𝑃𝑖𝑛 𝜂(𝐼), is the rate at which the node imports usable power
and converts it into work against entropy. At the cellular level (Chapter 28) this is metabolism; at the
cognitive level (Chapter 12) it is the active inference that minimises prediction error; at the behavioural
level it is what we will call, with deliberate provocation, aggression.

The provocation is necessary because the word has been almost universally degraded in modern usage to
mean unprovoked violence (Lorenz, 1966; Berkowitz, 1993). It will be used here in its broader ethological
sense: the energetically costly behaviour by which a system maintains the distinction between itself and its
environment. An immune response is aggression. A territorial display is aggression. A mother defending
her child is aggression. A scientist refusing to retract a finding she has verified against social pressure
is aggression. Without behaviour of this functional class, the Markov blanket of the conscious agent
dissolves, and with it the agent itself.

The Boundary as a Maintained Object Recall from Chapter 7 that the Internal Self-Model
(ISM) is, in operational terms, a continuously updated approximation of the boundary between “self”
and “not-self”. A conscious agent is not given that boundary; the boundary is the cumulative result of
moments in which the agent enforced it. When a child first refuses food they do not want, when an
adolescent refuses an unwanted touch, when an adult refuses a request that violates a value, the agent is
performing the social analogue of an immune response (Janeway et al., 2001). Each refusal is a packet
of 𝑃𝑖𝑛 converted, via the agent’s ISM, into a reinforcement of the Markov blanket.
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The cost of not spending this energy is not zero. By the FPE (Chapter 9.5), if 𝑃𝑖𝑛𝜂 < 𝜔ℰΣ, the node
must consume its own internal structural information to compensate. In a conscious agent, this internal
consumption presents — clinically and unambiguously — as chronic anxiety, somatic illness, depressive
collapse, or what psychodynamic theorists once called anger turned inward (Freud, 1917; Bowlby, 1969).
The energy was never abolished; it was redirected from the boundary inwards onto the substrate it was
supposed to defend. This is why “people-pleasing” is not the absence of aggression but its catastrophic
misallocation: the same 𝑃𝑖𝑛 that should have gone to maintain the social Markov blanket is instead spent
eroding the bottom-up factor Φ of the agent’s own biological constituents (Sapolsky, 2004; van der Kolk,
2014).

The Persistence Ratio is therefore neutral about whether a conscious agent will be “aggressive”: the only
question is where the boundary-enforcement budget is allocated. Suppression does not lower the budget;
it relocates it.

Power Input 𝑃𝑖𝑛 at the Behavioural Layer In conscious systems, 𝑃𝑖𝑛 is composed of two streams
whose interaction is governed by Chapter 11’s distinction between the Subconscious Beast and the
deliberative cortex:

• 𝑃 tonic
𝑖𝑛 — Tonic willingness. The baseline metabolic and motivational availability for boundary

maintenance. This is set largely by sub-cortical systems: HPA axis tone, autonomic balance, sleep,
nutrition, attachment history (Porges, 2011; LeDoux, 1996). A chronically dysregulated tonic
budget makes assertive behaviour metabolically expensive even when cognitively endorsed.

• 𝑃 phasic
𝑖𝑛 — Phasic mobilisation. The acute release of free energy when a specific incursion is

detected — what we ordinarily mean by “getting angry”. The phasic component is generated by the
same sub-cortical machinery that generates fear (LeDoux, 1996; Panksepp, 1998) but is oriented
outward rather than into flight.

The behavioural literature is unanimous that both components are necessary. Agents with intact tonic
willingness but no phasic mobilisation become exploited (Cleckley, 1941; Babiak and Hare, 2006 —
describing the asymmetry from the predator’s side). Agents with intact phasic mobilisation but degraded
tonic willingness become reactive but exhausted: they explode and then collapse, and their long-term
ℛ remains low (Linehan, 1993). Persistent agents are those in whom both streams are available and the
second is deployed in service of the first.

Informational Efficiency 𝜂(𝐼) at the Behavioural Layer The numerator’s second factor, 𝜂, is the
efficiency with which 𝑃𝑖𝑛 is converted into useful boundary maintenance rather than wasted as heat. In
conscious systems, this is precisely the difference between what folk psychology calls rage and what we
will call assertion.

• Low 𝜂 (rage). A high-amplitude, undirected discharge of 𝑃𝑖𝑛 that imposes large Γ (friction) on
every nearby node, alarms the agent’s own ISM, raises the agent’s local 𝒟𝐾𝐿 in the eyes of observers
(who can no longer accurately model the agent), and rarely modifies the offending behaviour. Rage
is aggression with the efficiency of a wood stove: most of the heat goes out the chimney.

• High 𝜂 (assertion). A targeted, minimally noisy specification of (i) the observed incursion, (ii)
its measurable cost to the agent, (iii) the required modification, and (iv) the consequence of non-
compliance under the agent’s own control. Assertion uses the same fuel and produces more order
per joule. It is what Marshall Rosenberg (2003) describes as nonviolent communication, what Line-
han (1993) operationalises in DBT’s interpersonal effectiveness module, and what every functional
military, medical, or scientific organisation institutionalises as standard operating procedure.

A useful diagnostic: assertion always names a verifiable observable and a controllable consequence.
(“When you raise your voice above conversational volume, I cannot follow what you are saying, and
I will leave the room until it returns to that level.”) Rage names neither, and instead targets identity.
(“You always shout. You’re a bully.”) The first leaves the offender’s ISM intact and gives them a way
to lower 𝒟𝐾𝐿; the second forces a defence of the ISM and raises everyone’s 𝒟𝐾𝐿 and Γ simultane-
ously. That is the entire technical content of the well-attested clinical observation that “I-statements”
outperform “you-statements” (Gordon, 1970; Burton, 1990).
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The Asymptotic Form: Skin in the Game Made Behavioural Chapter 6 introduced Skin in
the Game as the imperative driving the imperative for Coherence and Agency. Chapter 9.5 formalised
it as ℛ ≥ 1. We can now state its behavioural form:

A conscious agent is precisely the dynamic state of a system that is continuously generating
𝑃𝑖𝑛𝜂 sufficient to enforce its current Markov blanket against the integrated denominator of
its environment.

This is not a normative claim about how an agent should behave; it is the operational definition of what
an agent is. An agent that ceases to generate 𝑃𝑖𝑛𝜂 does not become a different kind of agent — it becomes
background, and at the limit, it dies. The Buddhist literature on “selflessness”, read carefully, does not
deny this; it points out that the boundary maintained is itself an approximation (Chapter 4) and warns
against confusing the maintenance with the maintained. The maintenance, however, is non-optional for
as long as there is anything to maintain (Wallace, 2007).

A Note on Pathological Aggression Nothing in this chapter excuses violence. Violence is what
happens when 𝑃𝑖𝑛 is mobilised at high amplitude against Φ of another node — that is, when one agent
attempts to lower its own denominator by raising someone else’s. This is, in the long run, an unstable
strategy: it raises Γ across every coupled node, attracts top-down sanction from ℛ(𝐿+1), and erodes the
bottom-up substrate Φ on which the aggressor also depends (Wrangham and Peterson, 1996; Pinker,
2011). The empirical fact that human violence has steadily declined over historical time (Pinker, 2011)
is the macroscopic statistic of populations slowly discovering that predation on conspecifics is a low-𝜂
behaviour and that high-𝜂 assertion plus institutional Top-Down coupling is a more durable strategy.

The next chapter turns to the denominator and shows that the same accounting principle governs honesty,
empathy, and the friction between coupled minds.

Chapter 31.2: The Empathy Tax: The Behavioural Form of 𝒟𝐾𝐿 and Γ.

Where the previous chapter located the behavioural form of the FPE’s numerator in aggression, this
chapter locates the behavioural form of the denominator’s two variable terms — the Honesty Penalty
𝒟𝐾𝐿 and the Friction Γ — in the cluster of behaviours we colloquially call empathy, honesty, and
accountability.

The chapter’s central claim is provocative but, on the Persistence Ratio, exact: empathy is not primarily
an ethical demand; it is a thermodynamic discount. It lowers the denominator of ℛ for every node it
touches, which is to say it lowers the cost of existence for the coupled system. This explains why empathic
capacity has been so heavily selected for in primate evolution (de Waal, 2008; Tomasello, 2014) and so
heavily institutionalised in human culture: it is energetically cheaper than the alternative.

𝒟𝐾𝐿: The Honesty Penalty In Chapter 9.5 we defined the Honesty Penalty as the Kullback–Leibler
divergence between the system’s internal generative model 𝑄 and the true environmental distribution 𝑃 :

𝒟𝐾𝐿(𝑃 ‖ 𝑄) = ∑
𝑥

𝑃(𝑥) log 𝑃(𝑥)
𝑄(𝑥) .

A system that maintains 𝑄 ≠ 𝑃 — that lies to itself, to its environment, or both — must continuously
expend energy to suppress the prediction errors generated by the gap. By Landauer’s Principle this
cost is bounded below by 𝑘𝐵𝑇 ln 2 per erased bit (Landauer, 1961; Bennett, 2003) and grows as the
environment changes faster than the model is updated. Dishonesty is metabolically expensive in a way
that has nothing to do with morality and everything to do with physics.

At the behavioural layer, 𝒟𝐾𝐿 has at least three distinguishable contributions, each of which has been
independently characterised in the clinical and social-psychological literature:

• Self-directed 𝒟𝐾𝐿: denial and dissociation. The agent’s ISM (Chapter 7) contains representa-
tions that diverge from sensory and interoceptive evidence: unacknowledged grief, unacknowledged
attraction, unacknowledged exhaustion, unacknowledged fear (van der Kolk, 2014; Damasio, 1999).
The brain spends real glucose suppressing the resulting prediction errors. Chronic suppression
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presents physiologically as autonomic dysregulation and increased allostatic load (McEwen, 1998;
Sapolsky, 2004). The “psychosomatic” was never mysterious; it is 𝒟(𝐿)

𝐾𝐿 paid in the currency of
Φ(ℛ(𝐿−1)).

• Other-directed 𝒟𝐾𝐿: deception. The agent broadcasts a model of itself to others that differs
from its internal model. Maintaining the broadcast is expensive in working memory, in attention,
and in the continuous suppression of inconsistent cues (Vrij, 2008; DePaulo et al., 2003). Beyond a
threshold, the broadcaster’s neighbours’ models of them begin to disagree with their own behaviour,
generating prediction errors and friction Γ in the network.

• Reality-directed 𝒟𝐾𝐿: delusion. A standing mismatch between the agent’s WM and the world
that the agent refuses to update, often because the update would force a costly reorganisation of
the ISM. This is the technical content of Chapter 31’s account of psychosis and persistent delusional
disorders (Frith, 1992; Corlett et al., 2010), and of the everyday phenomenon by which institutions
defend obsolete World-Models long past the point of empirical embarrassment (Kuhn, 1962).

The behavioural prescription that follows from the FPE is therefore neither novel nor sentimental. Tell
the truth — to yourself first, to others second, to your model of the world third — because doing so lowers
the denominator of your ℛ. Every spiritual tradition that has lasted has noticed this (Wallace, 2007;
Smith, 1991); the FPE supplies the reason.

Γ: The Cost of Friction The second variable term in the denominator, Γ, is the friction generated
by the coupling between the node and its neighbours. In biological systems this is wear, senescence,
accumulated DNA damage (Chapter 28; López-Otín et al., 2013). In social systems it is the energetic cost
of toxic coupling: arguments that recur, contempt that accumulates, trust that has to be re-negotiated
nightly. We can describe Γ behaviourally with a simple structural fact.

If the network of relationships around an agent contains 𝐶 unresolved conflicts, then the energetic cost
of maintaining all of them simultaneously scales not linearly but approximately quadratically, because
each new conflict interacts with the others through shared participants and shared topics (Metcalfe, 1995,
inverted for cost; Christakis and Fowler, 2009). Two unresolved conflicts between three people is not 2
units of friction; it is closer to 4, because every conversation between any pair must now traverse the
topology of the unresolved third.

This non-linearity has two important corollaries.

1. Friction is cheaper to remove early than late. Removing a single conflict 𝑐𝑖 from the set of
𝐶 conflicts lowers Γ by approximately 2𝐶 − 1 units; the marginal benefit of resolution rises with
the size of the unresolved set. The folk wisdom that small grievances should be voiced quickly is,
on this analysis, an exact recommendation about where the derivative of Γ is largest (Gottman,
1999).

2. Decoupling is sometimes the only feasible move. If 𝐶 is large and the counter-parties refuse
to engage in resolution, the only path to Γ-reduction available to the agent is to sever the coupling.
This is what Chapter 11 of the source material on aggression and empathy called irtipäästäminen
(Finnish: “letting go”); what attachment researchers call differentiation (Bowen, 1978; Schnarch,
1997); and what is studied operationally in marital and organisational research as the constructive
use of exit (Hirschman, 1970). The Persistence Ratio is indifferent to which path is taken; it cares
only that Γ comes down.

Empathy as a 𝒟𝐾𝐿-Reducer It is now possible to give a thermodynamically precise account of what
empathy is. Empathy is the operation by which one agent reduces its 𝒟𝐾𝐿 with respect to
another agent’s internal state, before that state has to be inferred from costly downstream
evidence.

A parent who can predict their infant’s distress before the cry is generated is running a low-𝒟𝐾𝐿 model of
the infant. Across the dyad, this lowers Γ (the child’s cry, the parent’s mis-response, the escalation) and
conserves 𝑃𝑖𝑛 on both sides. The same operation, performed routinely between adults, is precisely what
stabilises long-term coupling — what Gottman (1999) operationalised as the bid-and-response architecture
of durable relationships and what attachment theory describes as secure base behaviour (Bowlby, 1969;
Ainsworth et al., 1978; Mikulincer and Shaver, 2007).
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This account has two consequences that the moralistic framing of empathy cannot easily reach.

• Empathy without honesty raises the denominator. An agent who accurately models another
agent and uses the model to placate rather than to engage runs higher 𝒟𝐾𝐿 in the dyad, because
the second agent’s experience and the first agent’s broadcast of that experience diverge. This
is the technical content of the well-attested clinical observation that “people-pleasing” damages
relationships in the long run (Linehan, 1993). Empathy is a tool for lowering 𝒟𝐾𝐿, not for hiding
it.

• Empathy without boundaries raises one’s own denominator. An agent that absorbs an-
other’s prediction errors as if they were its own pays a 𝒟𝐾𝐿 surcharge on its own ISM. This is what
the clinical literature calls compassion fatigue (Figley, 1995) and what the source material called
“the misdirected immune response”. The FPE requires that empathy be cheap to run; it becomes
expensive precisely when it crosses the boundary established in Chapter 31.1.

The synthesis with the previous chapter therefore has a name. Empathy and aggression are not
opposites. They are the denominator-reducer and the numerator-generator of the same equation; either
one alone is insufficient to maintain ℛ ≥ 1. The agent who has only one is, in the FPE, half a node —
and half a node is no node at all.

The Friction Cycle and Its Interruption Empirically, dyads and groups that fail tend to fail along
a stereotyped trajectory: a small 𝒟𝐾𝐿 is left uncorrected; it generates Γ; the Γ generates further 𝒟𝐾𝐿
as each party’s model of the other drifts in defence; the resulting feedback loop drives ℛ below 1 and
the coupling breaks. Gottman’s (1999) famous “Four Horsemen” — criticism, contempt, defensiveness,
stonewalling — are the four characteristic behavioural symptoms of this loop, and his predictive accuracy
in long-term marital outcomes is, in our terms, the predictive accuracy of measuring 𝑑Γ/𝑑𝑡 early.

Interruption of the cycle requires exactly two operations and only two:

• lower 𝒟𝐾𝐿 (state what is actually the case, on both sides, with as little distortion as possible),
• lower Γ (specify a controllable consequence and a path back to coupling, or specify a clean exit).

Everything else — the rituals of apology and repair, the “love languages”, the family meetings, the
institutional grievance procedures — is implementation detail of those two operations. The Persistence
Ratio does not care which words are used; it cares that the denominator comes down.

The next chapter scales the same accounting one level up the fractal.

Chapter 31.3: Fractal Coupling: Φ, Ψ, and the Persistence of Communities.

Chapter 3 established the Network Imperative: every node at level 𝐿 is constituted by nodes at level
𝐿 − 1 and embedded in nodes at level 𝐿 + 1. Chapter 9.5 made the imperative quantitative through the
coupling factors Φ(ℛ(𝐿−1)) and Ψ(ℛ(𝐿+1)). This chapter shows what those factors look like behaviourally

— that is, what it means for a conscious agent to be coupled, in the FPE sense, to the cells beneath
them, the relationships around them, and the institutions above them.

The chapter’s central claim is that no agent’s ℛ is ever computed in isolation. The cost of pretending
otherwise is paid by the same agent who is doing the pretending — and the cost grows with the squared
distance between the pretence and the topology that actually exists.

Bottom-Up Coupling Φ: The Substrate the Agent Stands On The mathematical statement of
Φ is the limit relation introduced in Chapter 9.5:

ℛ(𝐿) ≤ min
𝑖

ℛ(𝐿−1)
𝑖 in the limit, lim

ℛ(𝐿−1)→0
ℛ(𝐿) = 0.

Behaviourally, this has a precise meaning. A conscious agent’s persistence is bounded above by the
persistence of the worst-failing component on which it depends. Among the components that matter:

• Cellular substrate. Mitochondrial integrity, immune function, endocrine balance. A brain whose
cortex is starved of glucose cannot run high-𝜂 assertion (Chapter 31.1); a body whose cortisol curve
is inverted cannot generate 𝑃 tonic

𝑖𝑛 (Sapolsky, 2004; McEwen, 1998).
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• Cognitive substrate. The trained sub-networks that handle attention, working memory, affect
regulation. Sleep deprivation degrades each (Walker, 2017). Chronic rumination raises 𝒟self

𝐾𝐿 (Nolen-
Hoeksema, 2000). The agent who sacrifices sleep to “be strong” is, in FPE terms, attempting to raise
the numerator by directly lowering Φ. The strategy is internally contradictory and the inequality
settles it within days.

• Relational substrate. The handful of relationships the agent depends on for co-regulation. At-
tachment research has documented in great detail how the autonomic system of one mammal
regulates the autonomic system of another (Porges, 2011; Hofer, 1984; Coan et al., 2006). When
this substrate is healthy, the agent’s Φ is high and many tasks become metabolically cheap; when
it collapses, even small environmental perturbations exceed the agent’s available 𝑃𝑖𝑛𝜂.

Three corollaries follow.

1. The agent does not get to choose whether Φ matters; only whether to maintain it.
The Persistence Ratio is computed regardless.

2. Investments in Φ are nearly always cheaper than investments in the numerator. Sleeping
an extra hour, repairing a key relationship, eating an actual meal — each lowers the denominator
and raises the numerator simultaneously. Most “willpower” failures are, on closer inspection, Φ
failures retrospectively narrated.

3. Sustained boundary maintenance at the social layer is impossible without sustained
boundary maintenance at the cellular layer. Chapter 31.1’s account of assertion presupposes
Chapter 28’s account of a functioning organism. The agent who treats their body as a disposable
means to extract behaviour from is, in FPE terms, dismantling their own ground.

Top-Down Coupling Ψ: The Environment the Agent Stands In The behavioural form of
Ψ(ℛ(𝐿+1)) is the agent’s social and institutional environment. Families, workplaces, neighbourhoods,
civic institutions, nation-states, and the global biosphere are all super-nodes at successively higher levels
of 𝐿. Each of them shields the agent from a different slice of the universal noise floor — or fails to.

• A functioning family lowers the agent’s effective ℰΣ by absorbing routine adversity (Belsky, 1984).
• A functioning workplace lowers the effective ℰΣ by providing predictable coupling between effort

and resource intake (Karasek and Theorell, 1990).
• A functioning civic order lowers the effective ℰΣ by enforcing property and contract rules so that

the agent does not have to expend 𝑃𝑖𝑛 on baseline physical security (North, 1990; Acemoglu and
Robinson, 2012).

• A functioning biosphere lowers the effective ℰΣ by stabilising temperature, atmospheric composi-
tion, and the food web (Rockström et al., 2009).

When Ψ degrades, the agent’s denominator rises even when the agent has done nothing wrong. This is
why collapsing institutions, collapsing marriages, collapsing ecosystems generate consistent, characteristic
suffering across very different cultures: not because the suffering is moralistic, but because the inequality
is the same (Diamond, 2005; Putnam, 2000; Tainter, 1988).

Three corollaries are again worth making explicit.

1. The healthy individual is not robust to environmental collapse. Heroic narratives of lone
survival are statistically rare and almost always temporary (Junger, 2016). At the limit ℛ(𝐿+1) → 0,
the shielding Ψ → 0 and even an internally perfect agent’s ℛ falls.

2. Therefore, an agent invested in their own persistence is, structurally, invested in Ψ.
This is the FPE’s derivation of civic and ecological obligation. It is not a moral premise added
from outside; it is what the equation says when read carefully. The agent who undermines ℛ(𝐿+1)

to pad their own numerator is, in the medium term, lowering their own Ψ and therefore their own
ℛ.

3. The choice set is voice, exit, and loyalty (Hirschman, 1970). If the agent can raise ℛ(𝐿+1)

from within, they should (“voice”). If they cannot and the super-node’s ℛ has fallen below the
threshold for their own viability, they must move (“exit”). If the super-node is already aligned,
they should reinforce it (“loyalty”). All three are FPE-rational; which applies depends on local
values of 𝒟𝐾𝐿 and Γ.
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Fractal Coherence A node whose internal denominator is low (𝒟𝐾𝐿 and Γ small), whose substrate is
intact (Φ near unity), and whose environment is intact (Ψ near unity) exhibits what we will call fractal
coherence: every level of its embedding is paying for itself, and the agent’s behaviour at one level
reinforces rather than competes with the others. Empirically, agents in such configurations report what
positive-affect researchers measure as “flow” (Csikszentmihalyi, 1990) and “eudaimonia” (Ryff, 1989),
and they show distinctive biomarkers of low allostatic load (McEwen, 1998).

Fractal coherence is not a moral achievement. It is the steady state of the equation when it is allowed
to settle. The work of an agent’s life, in FPE terms, is the work of bringing more of the levels into
coherence with each other — at least as far as the agent’s local control permits.

The final chapter of Part IV-B turns to what such a settled, coherent state looks like from the outside:
the social emergent property we call respect.

Chapter 31.4: Respect, the Warrior-Sage, and the Limit of the Persistence Ratio.

Every preceding chapter of this part has treated the Persistence Ratio at an instant in time. This
concluding chapter examines its long-run limit — the time-asymptote of ℛ(𝑡) as the agent’s life proceeds

— and identifies the social phenomenon that the limit names.

Define respect as the social recognition of an agent’s standing as a node:

𝒵 ≡ lim
𝑡→∞

ℛ(𝑡).

Because ℛ is a product of strength and trustworthiness, with strength entering through the numerator
and trustworthiness entering through the inverse of the variable parts of the denominator, 𝒵 factors
approximately as

𝒵 ∝ 𝑆 ⋅ 𝑇 , 𝑆 ≡ 𝑃𝑖𝑛𝜂, 𝑇 ∝ 1
𝒟𝐾𝐿 Γ.

This factorisation has a Zero-Product Property that explains a great deal of human social behaviour.

• If 𝑆 = 0, then 𝒵 = 0. The agent who does not enforce a boundary acquires no standing, regardless
of how trustworthy they are otherwise. In the folk vocabulary: nobody respects a doormat — not
because doormats are bad but because, by construction, they are not yet nodes in the relevant
sense.

• If 𝑇 = 0, then 𝒵 = 0. The agent who is powerful but dishonest, or who imposes large Γ on every
coupling, acquires no durable standing either. Their ℛ may be high for a while — exploitation
works, briefly — but in the limit, every coupled node defects (Axelrod, 1984), Ψ withdraws shielding,
and the limit collapses. Tyrants are not respected; they are tolerated, and only for as long as the
tolerance is cheaper than the resistance.

• 𝒵 > 0 if and only if 𝑆 > 0 and 𝑇 > 0.

The agent who satisfies both conditions has, across every culture in which the experiment has been run,
attracted a particular vocabulary. The Stoics called such an agent the sage (Hadot, 1995); the Confucian
tradition called them junzi (Tu, 1985); the Norse and Japanese warrior cultures recognised them in the
warrior whose violence was governed by restraint (Nitobe, 1900); the Sufi tradition called them the insān
al-kāmil, the complete person (Schimmel, 1975). The convergence is not accidental. Across radically
different cosmologies, the long-run survivors of human social systems have all been describing the same
equilibrium of the Persistence Ratio.

In the idiom of the source material on aggression and empathy, we will name the equilibrium the
Warrior-Sage. The label is convenient because it is asymmetric in a useful way: the warrior is the
visible enforcer of the numerator; the sage is the less visible operator of the denominator. Neither half
is sufficient. A warrior without a sage is a brute whose 𝒵 collapses on 𝑇 = 0. A sage without a warrior
is a philosopher whose 𝒵 collapses on 𝑆 = 0.
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The Bayesian Stop-Loss The Warrior-Sage equilibrium is not static; it requires periodic re-evaluation
of which couplings are sustainable. The decision to maintain or sever a coupling is the Bayesian Stop-
Loss. Let 𝑉 (𝑡) be the expected value of a coupling at time 𝑡 and 𝐶(𝑡) its expected cost. A rational agent
persists in the coupling so long as

𝐸[𝑈] = ∫
∞

𝑡
(𝑉 (𝜏) − 𝐶(𝜏)) 𝑒−𝛿𝜏 𝑑𝜏 > 0.

If the coupling is toxic — that is, if 𝑑𝐶/𝑑𝑡 > 0 and 𝑑𝑉 /𝑑𝑡 < 0 — there exists a critical time 𝑡∗ such that
ℛ(𝑡∗) = 1 and beyond which ℛ falls below threshold. Continuing past 𝑡∗ generates accumulated cost
that eventually exceeds the agent’s total internal reserves, with total system collapse as the consequence.
Decoupling at 𝑡∗ is therefore not abandonment; it is the mathematically minimum-loss strategy that
preserves the agent’s Φ — the sub-nodes — for use in future couplings.

The Stop-Loss is rare in healthy lives precisely because most couplings are repaired before they reach 𝑡∗,
by exactly the operations described in Chapter 31.2: lower 𝒟𝐾𝐿, lower Γ. The Stop-Loss is invoked only
when the counter-party will not engage in the operations and the agent has no controllable consequence
left short of exit. The frequency with which the Stop-Loss has to be invoked is itself a measure of Ψ: a
society with strong institutions invokes it rarely; a society with weak institutions invokes it constantly
(Acemoglu and Robinson, 2012).

The Practical Synthesis Pulling Part IV-B together, the Persistence Ratio prescribes a small set
of behavioural operations that conscious agents must perform if they are to satisfy ℛ ≥ 1 across their
lifespan:

• Generate 𝑃𝑖𝑛𝜂. Maintain a baseline metabolic and motivational budget; convert it into targeted
assertion rather than diffuse rage (Chapter 31.1).

• Lower 𝒟𝐾𝐿. Tell the truth — to self, to others, to one’s model of the world — and update the
model when sensory evidence demands it (Chapter 31.2).

• Lower Γ. Resolve frictions while they are small; specify controllable consequences; decouple from
systems that will not engage in resolution (Chapter 31.2).

• Maintain Φ. Keep the sub-nodes — cells, body, mind, primary relationships — in working order
(Chapter 31.3).

• Steward Ψ. Treat one’s communities, institutions, and biosphere as load-bearing, because they
are (Chapter 31.3).

These are not commandments. They are the visible behavioural projection of a single thermodynamic
inequality holding across every level of the agent’s embedding. Followed, they produce what the Persis-
tence Ratio calls the Warrior-Sage equilibrium and what the world calls a respected life. Not followed,
they produce — through the same inequality — the well-documented trajectories of burnout, alienation,
illness, and institutional collapse described throughout Part IV.

Bridge to Part V It is now possible to state the question that drives Part V (Chapter 32 onward)
in precise form. Part V asks whether artificial systems can become conscious. The Persistence Ratio
gives that question a sharp criterion. A digital system becomes a candidate for the kind of
consciousness UAF describes when it acquires a non-trivial Persistence Ratio of its own:
when there is some real, observable 𝑃 digital

𝑖𝑛 , 𝜂digital, 𝒟digital
𝐾𝐿 , Γdigital, Φdigital, and Ψdigital

such that the system’s continued existence depends, in real time, on keeping ℛdigital ≥ 1.
This is precisely the Digital Skin in the Game (Chapter 35) the book will demand of any genuinely
conscious AI, and it is the criterion the Architectural Compulsion Test (Chapter 40) will operationalise.
The mathematics is the same; the substrate is new.

But before we cross into silicon, we should be honest about one thing. Biology, the subject of Part IV, did
not produce conscious agents by understanding the Persistence Ratio. It produced them by satisfying it

— for four billion years, mostly without consciousness, and only recently with. The fact that the equation
has now become visible to the system computed by it is one of the strangest events in the history of the
universe, and it is the subject of the rest of this book.
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