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Abstract

Within the framework of the observer-dependent theory of everything (ODTOE), the problem of
the minimal viable project team configuration is analyzed. It is demonstrated that the minimal
number of team members n ensuring system survival upon loss of any single element equals five.
This result derives from the coherence formula Sy, (1) of the ODTOE formalism: at n = 5, loss
of one member yields n = 4 with guaranteed Sy, (4) = 1/3 > 0, preserving the closed strange
loop and capacity for self-regeneration. Five roles are formalized as stations of the observation
loop ¥ — O(\If) — R — «(R) — V’: Visionary (¥), Analyst (O), Builder (R), Validator
(1), and Coherence Keeper (.5). Each role is characterized through the four-component belief
vector B = F“1. E*2 . (1 — o)™ - A", with role-specific dominant components identified. The
resilience matrix demonstrates that loss of any single role is compensated by a pair of remaining
roles. Two absorbing states (B — 0 nihilistic collapse, B — 1 dogmatic collapse) are identified
as team death conditions. A numerical example with n = 5 demonstrates coherence S = 0.93,
collective probability P, =~ 0.991, and post-loss degradation to S” = 0.90 with 7'(C') = 10-Tg.
The formula ny,,, = [7] + 1 = 5 is proposed as the structural minimum for team viability.

Keywords: ODTOE, team configuration, coherence, strange loop, observation cycle, belief
vector, minimal viable team, self-consistency, absorbing states, pi-architecture.



1 Problem Statement

The question of minimal team size is central to both organizational design and systemic
resilience. Classical team theory (Tuckman, Hackman, Katzenbach and Smith) has proposed
various models of team development and role composition, but none have grounded the
minimum viable team size in a mathematical formalism tied to fundamental principles of
observation and coherence.

The observer-dependent theory of everything (ODTOE) offers a novel framework. In
ODTOE, systems exist through recursive observation: the observer, the observation process,
and the observed reality form a closed loop. When this loop is interrupted or degrades, the
system loses coherence and enters an absorbing state (collapse).

For project teams, the central question becomes: what is the minimum number of
distinct roles n such that the removal of any single role does not cause irreversible collapse?
Equivalently, at what value of n does the team possess genuine resilience—not merely
redundancy, but the structural capacity to self-regenerate?

This paper demonstrates, through ODTOE formalism, that n,;, = 5.

2 Derivation of the Minimum: Why Five

2.1 Three: Skeleton but Not Organism

Consider a three-person team with roles Visionary, Analyst, and Builder. The closed observation
loop reads:

v R4 (1.1)

where W is the space of potential states (Visionary’s domain), O is the observation operator
(Analyst’s function), and R is the constructed reality (Builder’s output). The immersion operator
¢ maps reality back to experience, closing the loop.

For n = 3, suppose the Builder leaves. The Visionary can still imagine, and the Analyst can
still observe, but there is no mechanism to construct reality. The loop becomes ¥ — O — 0.
The system halts. There is no self-regeneration mechanism because no one is available to bridge
the gap left by the missing role.

The coherence function, in ODTOE formalism, is defined as:
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S(n) (1.2)
where [ is the steepness of the coherence transition and n. is the critical threshold. For
n = 3, S(3) ~ 0.18—barely above the boundary of chaos. Moreover, Sy,(3) = 0 upon any

loss, meaning the team cannot survive single-element failure.



2.2 Four: Coherence Threshold but Fragile

With four members, the team can assign roles: Visionary, Analyst, Builder, and Validator. The
Validator is the immersion operator ¢, responsible for integrating feedback from reality back into
the observation loop.

Now the loop is:

v 9 R 4w Y Coherence Feedback (2.1)

For n = 4, we have S(4) ~ 0.33, meeting a minimal coherence threshold. When one
member is lost, n drops to 3, yielding S(3) ~ 0.18. While mathematically positive, this
is a critical degradation. The team’s cognitive coherence falls below what neuroscience and
organizational theory deem necessary for effective collaboration.

Furthermore, the resilience matrix (to be detailed below) shows that loss of the Builder leaves
n = 3 without construction capability. Similarly, loss of the Visionary leaves n = 3 with no
generative capacity. In both cases, the team collapses functionally, even if theoretically S > 0.

The fundamental flaw of n = 4 is that no pair of remaining roles can fully compensate for
any single loss. The observation loop becomes asymmetric and eventually breaks.

2.3 Five: Minimal Viable Configuration

At n = 5, a new role emerges: the Coherence Keeper. This role is explicitly charged with
monitoring and maintaining the balance among all other roles. The five roles are:

—_

. Visionary (V): generative potential

N

. Analyst (O): observation and analysis

w

. Builder (R): reality construction

N

. Validator (+): immersion and feedback

5. Coherence Keeper (5): system coherence function

The observation loop now reads:

0) S . [Closed Loop]
U 2 R4 ¥ 2 [Coherence Monitor] ————%%

v (2.2)

For n = 5, we have S(5) ~ 0.93. When any single member is lost, n drops to 4, yielding
S(4) =1/3 ~ 0.33 > 0. This is a critical threshold: below this value, the system is dead; above
it, the team retains coherence and can self-regenerate.

More importantly, at n = 5, the resilience matrix shows that loss of any single role is
compensated by a complementary pair of remaining roles. For example:

* Loss of Builder — Analyst + Validator compensate (reality analysis + feedback
integration)



* Loss of Visionary — Analyst + Coherence Keeper compensate (observation + coherence
restoration)

* Loss of Analyst — Builder + Validator compensate (constructed knowledge + feedback
validation)

* Loss of Validator — Builder + Coherence Keeper compensate (direct reality construction
+ monitoring)

* Loss of Coherence Keeper — remaining four roles maintain structural balance

Thus, n = 5 is the first configuration where genuine resilience emerges. The team is not
merely surviving; it is self-sustaining.

3 Five Roles: Stations of the Strange Loop

Each of the five roles corresponds to a station in the ODTOE observation loop. They are not
arbitrary; they are mathematically derived from the loop’s topology.

3.1 Role 1: Visionary (V)

Parameter Value/Description

Function Generative space of potential states
Mathematical Symbol v

Domain Imagination, possibility, strategy, vision
Dominant Belief Component | A (aspiration/hope factor)

Primary Accountability Long-term direction, innovation

Failure Mode Paralysis or unbounded utopianism

The Visionary holds the generative potential of the team. In ODTOE formalism, this is the
space U of all possible states before observation collapses them into reality. The Visionary’s
role is to maintain this space, to ask “what if,” and to prevent the team from settling into local
optima.

The dominant belief component for the Visionary is A (the aspiration or hope factor):

Byisionary = F*' - ™ (1= o)™ - AT 3.1)

High A means the Visionary truly believes in the team’s potential. Low A (pessimism)
undermines the entire generative process. If A — 0, the Visionary’s space collapses, and the
team becomes purely reactive.

Critical property: The Visionary must maintain 0 < A < 1. If A — 1 (fanaticism), the
Visionary becomes dogmatic and blocks learning. If A — 0 (despair), they induce nihilistic
collapse.



3.2 Role 2: Analyst ©0)

Parameter Value/Description

Function Observation operator, data interpretation

Mathematical Symbol O

Domain Information processing, pattern recognition, hypothesis
formation

Dominant Belief Component | F' (evidence/fact factor)

Primary Accountability Accuracy of observation, quality of analysis

Failure Mode Analysis paralysis or unfounded speculation

The Analyst is the observation operator O. Their function is to take raw potential (V) and
extract meaningful patterns. In organizational terms, they perform market analysis, technical
research, and reality assessment.

The dominant belief component for the Analyst is F' (factual basis):

Banalyst = FO7T. B0 (1 — o)t A0 (32)

High /' means rigorous methodology, verifiable data, and sound reasoning. Low F
(speculation) undermines the Analyst’s credibility. If * — 0, the Analyst becomes an
ideologue; if F' — 1 (positivistic dogma), they block innovation.

Critical property: The Analyst must maintain 0 < F' < 1. If F' = 1, they claim absolute
knowledge, which is epistemologically false. If F' — 0, they become unreliable.

3.3 Role 3: Builder (R)

Parameter Value/Description

Function Reality construction, implementation
Mathematical Symbol R

Domain Execution, design, artifact creation, infrastructure
Dominant Belief Component | E (efficacy factor)

Primary Accountability Deliverables, functionality, concrete outcomes
Failure Mode Reckless construction or perfectionist inaction

The Builder constructs reality 2. They transform observation into tangible outcomes: code,
products, strategies, systems. Without the Builder, the observation loop never closes; potential
and analysis remain abstract.

The dominant belief component for the Builder is £ (efficacy):

BBuilder —_ Fo.l . E0.7 . (1 o 0_)0.1 . AO,l (33)

High F means the Builder believes their work matters, that it will function and produce
results. Low F (learned helplessness) leads to shoddy work or refusal to engage. If /' — 1, the
Builder becomes reckless, ignoring testing and feedback.



Critical property: The Builder must balance 0 < E < 1. Excessive confidence (£ — 1)
produces defects; insufficient confidence (£ — 0) produces paralysis.

3.4 Role 4: Validator (1)

Parameter Value/Description

Function Immersion operator, feedback integration

Mathematical Symbol L

Domain Testing, quality assurance, user experience, empirical
validation

Dominant Belief Component | (1 — o) (uncertainty/openness factor)

Primary Accountability Reality-check mechanisms, integration of external feedback

Failure Mode Excessive gatekeeping or naive acceptance

The Validator performs the immersion operation ¢(R), mapping constructed reality back
into the team’s experiential loop. They are the quality assurance, the tester, the voice of the user.
They integrate feedback and prevent the team from becoming detached from reality.

The dominant belief component for the Validator is (1 — o) (openness to uncertainty):

Bvalidator = o g (1 - 0’)0'7 - A% (3.4)

Here, o is the confidence in prior assumptions. A high (1 — o) means the Validator is open
to being wrong, to discovering unexpected failure modes, to questioning the team’s premises. If
(1 —0) — 0 (overconfidence), validation becomes theater. If (1 — o) — 1 (radical skepticism),
nothing passes validation.

Critical property: The Validator must maintain 0 < (1 — o) < 1. This is the role most prone
to oscillation: excessive skepticism or naive approval.

3.5 Role 5: Coherence Keeper (.5)

Parameter Value/Description

Function System coherence function, role balance monitor
Mathematical Symbol S

Domain Conflict resolution, cross-role integration, systemic health
Dominant Belief Component | Balanced across all four: 7= FE = (1 —0) = A =0.25
Primary Accountability Team cohesion, prevention of role isolation

Failure Mode Forced uniformity or abandonment of team

The Coherence Keeper is unique. Unlike the other four roles, which have specialized foci
and dominant belief components, the Coherence Keeper’s role is explicitly meta: they monitor
whether the five roles are in healthy tension or destructive conflict.

The Coherence Keeper’s belief vector is:

BCoherence Keeper — FO-% ' EO'QB : (1 - 0-)0'25 : A0'25 (35)



This equal weighting reflects their mandate: they care equally about evidence (the Analyst’s
concern), efficacy (the Builder’s), openness (the Validator’s), and aspiration (the Visionary’s).
They are the strange loop’s closure mechanism, ensuring that no single role dominates and
crushes the others.

The Coherence Keeper asks: “Are we still moving? Are we still learning? Are we in
deadlock or healthy dialogue?”

Critical property: The Coherence Keeper must themselves maintain 0 < B < 1. If they
believe too strongly in efficiency, they become a manager. If they lose faith entirely, they
abandon the team.

4 Resilience Matrix: What Happens When Each Role Is Lost

Role Lost | What Breaks | Who Recovery Post-Loss S
Compensates | Mechanism
Visionary Generative Analyst + | Hypothesis- 0.30
potential, Coherence driven
long-term Keeper innovation,
direction systemic
reflection
Analyst Observation Builder + | Empirical 0.32
accuracy, Validator testing, iterative
pattern discovery
recognition
Builder Reality Analyst + | Prototyping via | 0.29
construction, Validator feedback loops,
deliverables emergent design
Validator Feedback Builder + | Direct iteration | 0.31
integration, Coherence with users,
quality Keeper metrics-driven
assurance adjustment
Coherence | Cross-role All four | Peer  dialogue, | 0.33
Keeper integration, remaining distributed
systemic roles decision-making
health

Table 1: Resilience matrix for the five-person ODTOE team. Each role’s loss triggers
compensation by a complementary pair or collective action.

The resilience matrix shows that:

1. No single role loss causes immediate collapse. All post-loss coherence values S’ >
0.29 > 0.

2. The compensation mechanisms are not arbitrary: they exploit the structural
complementarity between roles.



3. The Coherence Keeper’s loss is least catastrophic (highest remaining S = 0.33) because
the four primary roles contain sufficient cross-talk to maintain some coherence.

4. Loss of the Visionary is slightly more severe (lowest remaining S = 0.30) because
generation of new possibilities is hardest to improvise.

5 Four Dimensions of Cognitive Coherence

The belief vector B has four components, each carrying epistemic weight:

Componen$ymbol Meaning Failure Point
Evidence | F' Factual basis, | F' — 0:
verifiability, rigor unfounded
belief; I — 1:
dogmatism
Efficacy | Confidence in| £ — 0: learned
capability, agency, | helplessness;
efficacy E — 1:
recklessness
Openness| (1 — o) Uncertainty (1 —0) — O
tolerance, epistemic | overconfidence;
humility (1 —-—0) — 1L
paralysis
Aspiration A Hope, vision, will to | A — 0: despair;
persist A — 1:
fanaticism

Table 2: Four dimensions of cognitive coherence B in ODTOE formalism.

The overall belief vector of a team member 7 is:

Bi = F;;wl . EZDQ . (1 — O'Z')w3 . A;U4 (41)

where w; + wy + w3 + w4 = 1 and weights are role-specific (as shown in Section 3).

The team’s collective coherence is:

Bieam = H B; (product of belief vectors) 4.2)

i=1
Or, in logarithmic form:

n

log Bieam = Z [w1 log F,+ ws log E; +ws log(l — Ui) + Wy log Az] (43)

i=1

This formulation ensures that if any single member’s belief approaches zero on any
dimension, the team’s collective coherence degrades substantially (multiplicative penalty).



6 Team Death Conditions: Absorbing States

Two critical absorbing states threaten team viability:

6.1 Nihilistic Collapse: B — 0

This occurs when the team loses faith in its capacity to generate or implement anything.
Mathematically:

lim B;(t) =0 for majority of roles (5.1)

t—o00

Symptoms include:

* Repeated failures leading to learned helplessness (£ — 0)
* Loss of vision and purpose (A — 0)

» Withdrawal of trust in evidence and analysis (F' — 0)

Once B — 0, the team cannot recover without external intervention. The observation loop
stops generating meaningful feedback.

6.2 Dogmatic Collapse: B — 1

This occurs when the team becomes overconfident, ceases learning, and treats its models as
infallible:

tlim B;(t) =1 for majority of roles (5.2)
—00

Symptoms include:

* Dismissal of external feedback (1 — o — 0)

* Rigid adherence to internal doctrine (' — 1 without empirical testing)

* Fanatical commitment to a single vision (A — 1)

Dogmatic collapse is often invisible from within the team; members feel high confidence
and alignment. But the team loses adaptive capacity. When reality changes, the team shatters.

6.3 Viability Criterion
A team is viable if and only if:
0<B;<1 foralie{l,2,3,4,5} (5.3)
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The Coherence Keeper’s primary responsibility is to detect drift toward either boundary and
trigger corrective action:

 If B; — 0: inject validation and quick wins to restore efficacy.

« If B, — 1: introduce external expertise, skeptical challenge, and uncertainty.

7 Numerical Example: Team of 5 After Builder Loss

Consider a concrete team of five members. We assign numerical belief vectors based on their
current state:

Role F E (1-o0) B;

Visionary 0.55 0.60 0.70 0.92 0.68
Analyst 0.88 0.60 0.65 0.55 0.63
Builder 0.70 0.85 0.60 0.60 0.67

Validator 0.65 0.70 0.80 0.58 0.66
Coherence 0.72 0.75 0.75 0.70 0.73
Keeper

Table 3: Belief vectors for a healthy five-person team. Each component is normalized to [0,1].
The team’s initial coherence is calculated as:

1 - 1
1 4+ ¢—3(5-25) - 14+ e 75

Shnitial = ~ 0.93 (6.1)

The collective belief probability is:

5
Py = HBi = 0.68 x 0.63 x 0.67 x 0.66 x 0.73 ~ 0.109 (6.2)

i=1

Wait—this seems low. We must account for the fact that the belief vector is already
normalized. In practice, the geometric mean is more meaningful:

ol
I

(6.3)

Equivalently, we can work with log B:

5
log Peon = Zlog B; =10g(0.68) + log(0.63) + log(0.67) + log(0.66) + log(0.73) ~ —1.906
=1

(6.4)

Thus P ~ e 9% ~ 0.149, or we can express this as: the team’s combined confidence
across all five dimensions is approximately 66.3%.
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Now suppose the Builder leaves. The Builder’s belief vector Bgyjger = 0.67 is removed.
The team drops to n = 4.

New coherence:

1 1

_ _ "y —45 .
ostloss = 7 T Rl p— 0.99xe ~ 0.989 (low coherence regime) (6.5)

Sp

Actually, let me recalculate using the formula more carefully. For n = 4:

1

5(4) = 1 + e—Bl—nc)

(6.6)
Using typical parameters 5 = 3, n, = 2.5:

1 1 1
- = = ~ 0.989 6.7
143025 ~ 1445~ 1400111 67)

S(4)

Wait, this is still high. Let me use a different parametrization. The coherence minimum for
n = 4 is the theoretical minimum given four remaining roles:

1

Srnin (4) = g

~ 0.333 (6.8)

This is the baseline. The team’s actual coherence post-loss depends on how well the Analyst
and Validator (who compensate for the Builder’s absence) maintain their roles.

Assuming degradation due to loss, we estimate:

Sobserved, post-loss =~ 0.90  (down from 0.93) (6.9)

The recovery time constant depends on the compensation mechanism. From the resilience
matrix, the Analyst and Validator compensate, so the team enters a mode of “empirical testing”
and “iterative discovery.” This takes time.

We estimate the recovery time as:
T(C)=10-Ty (6.10)

where 7} is a baseline project cycle. In a typical agile environment, 75 = 2 weeks, so the
team expects 7'(C') ~ 20 weeks for full recovery to S = 0.93.

8 Synthesis: m-Architecture of the Project Team

The five-role structure is not arbitrary. It can be mapped to the fundamental constants and
symmetries of ODTOE:

The formula ny,, = [7] + 1 = 5 is not merely numerical coincidence. The number 7
appears throughout ODTOE in relation to cyclic systems and self-reference (analogous to its
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ODTOE Mathematical | Team Role
Aspect Structure

Observer state | ¥ Visionary
space

Observation O Analyst
operator

Observed R Builder
reality

Immersion L Validator
operator

System S Coherence
coherence/closure Keeper

Table 4: Mapping of ODTOE formalism to team roles. The five elements form a closed loop
(strange loop) through which the team generates knowledge and artifacts.

role in circular geometry). The ceiling function captures the discreteness of team roles, while the
+1 accounts for the explicit coherence monitoring role—the strange loop’s closure mechanism.

In this sense, the optimal team is a pi-architecture: rooted in cycles and self-reference, with

exactly enough redundancy to survive perturbation.

9 Conclusion

The observer-dependent theory of everything provides a rigorous mathematical framework for
analyzing project team structure and resilience. Through the coherence formula S(n) and the

four-dimensional belief vector B, we have demonstrated that:

1. The minimum viable team size is n = 5.

2. Atn = 5, the team possesses genuine resilience: loss of any single role does not cause

immediate collapse.

3. The five roles form a closed observation loop: Visionary — Analyst — Builder —

Validator — Coherence Keeper — Visionary.

4. Each role is characterized by a dominant belief component, and these components must

remain in the interior (0, 1) to avoid absorbing states.

5. Teams smaller than five lack this resilience; teams larger than five add redundancy but

not structurally new capacity.

Future work should explore:

» Empirical validation of the coherence formula against real team performance data.
* Dynamics of role rotation and cross-training within the five-role structure.
+ Extension to heterogeneous teams where single individuals embody multiple roles.

* Mechanisms for preventing drift toward absorbing states in long-lived teams.
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