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CORE®© Framework — Part 1

Changing the Narrative

Risk Management

“How uncertain is this risk?”

“We believed we were robust because
the plan looked sound.”

“What do we want to be if this future
materialises?” “Which uncertainties
are worth embracing?”

“What s the risk score?”

“When must we act?”

Uncertainty Navigation

“How long do we have before uncertainty
becomes irrelevant because the outcome is
locked in?”

“Calibrate confidence.”

“What future state do we want?” “Is urgency
about action or commitment?”

“What is the uncertainty regime?” “How should
we navigate this strategically?”

“How should we act given what we don’t
know?” “What type of action is appropriate?”
“How do we preserve flexibility while moving
urgently?”
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1. Abstract

This white paper introduces CORE® (Continuous Opportunity and Risk Dynamics
Engine), a novel risk management framework that adapts modern mathematical
concepts — particularly Conformal Diagrams — to address fundamental limitations in
traditional enterprise risk management.

Risk management is deeply embedded in the concept of severity and likelihood
followed by simulations to provide clarity on the uncertainty present. However, risk and
ambiguity cannot be seen as independent from time. They are fully entwined as
RiskTime. Without time there is no risk.

This change in perspective and understanding gives rise to key discussion points
missing in traditional risk management, such as dynamic appetite changes in the
future, fast-moving risks, and windows of opportunity or decision horizons.

The framework:

¢ Introduces RiskTime as the fundamental element of risk management and
enables a different conversation to take place with leadership.

¢ Overcomes the five critical gaps in current risk management approaches:
temporal blindness, independence assumptions, linear thinking, missing
system context, and emerging risk detection blindness.

e Embeds the ideas behind risk velocity, acceleration and amplification into the
standard risk formulation.

¢ |lluminates how and where risk controls, their effectiveness, risk appetite as well
as risk culture play a role in the final exposure each scenario can have on
company ambitions.

Emerging naturally from this framework are some key concepts that change the way we
think about risk management:

¢ AResilience Index can be directly calculated together with its opposite for
opportunities, the Strategic Momentum Index.

e Entropy risk management is embedded to highlight and measure action
effectiveness.

¢ Riskculture in terms of decision inertia is becoming transparent and
measurable.

¢ Decision horizons are visually present providing urgency criteria developed from
RiskTime concepts.

Due to its mathematical symmetry the same ideas can be used for opportunity as well
as risk, thereby giving rise to a visual representation where upside and downside value
can be directly compared.

This unique approach tries to answer key questions that have plagued risk management
and provide a basis for bridging the gap between what risk managers currently report
and what decision makers really need.

CORE® provides a unified mathematical foundation integrating complexity science
(self-organised criticality), advanced probability theory (Monte Carlo ensembles), and
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phase proximity to answer questions like “Are we close to a tipping point?”, “Are our
risks independent or connected?”, “How much choice do we still have?” and “How fast
are these risks actually moving?”. The framework implements a two-track system:
RADAR® for probabilistic early warning detection, and FORGE® for deterministic
response management. This differentiation is important as discussion points with
management fundamentally change — from questions arising from understanding if
there is an opportunity, to “When will we need to make decisions?”, “Which path to
take?”, and “There is clearly a risk, it is locked in, and we need to make decisions to
reduce or mitigate!”

The framework is therefore split into three papers: Firstly, this initial framework (CORE);
secondly, the early warning approach (RADAR) which builds on the initial framework;
and thirdly, the enterprise risk management approach (FORGE) which again builds on
the initial framework but uses slightly different metrics due to the change from
ambiguity to risk.

As risk is symmetrical to opportunity, each paper includes a section describing the
opportunity framework, since the terminology differs and some metrics are inverted.

Validation against eight major historical crises demonstrates 92% accuracy in
identifying escalation patterns, with early warning lead times averaging 3—6 months
before traditional metrics would trigger alerts. The framework provides practical
implementation through three-tier delivery: simplified dashboards for executives,
moderate complexity tools for managers, and full mathematical rigour for specialists.

Keywords: Enterprise risk management, conformal diagrams, phase transitions, self-
organised criticality, forecasting, backcasting, risk velocity and amplification, appetite,
risk entropy, RiskTime.
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2. Introduction

2.1 Beyond Risk Management

Traditional enterprise risk management has repeatedly failed to identify or even
anticipate major corporate crises. From Enron’s collapse to the 2008 financial crisis,
from Boeing’s 737 MAX disasters to Silicon Valley Bank’s 48-hour failure, conventional
risk frameworks proved inadequate despite the presence of clear warning signals.
These failures are not random; they stem from fundamental methodological
limitations:

RiskTime: Thinking risk and time are two separate elements rather than one
dimension.

Temporal Blindness: Traditional heat maps treat risks as static snapshots,
ignoring trajectory, velocity, and acceleration.

Independence Assumptions: Risk registers treat items as independent,
missing correlations and cascade effects.

Linear Thinking: Conventional models assume proportional cause-effect
relationships, missing non-linear escalation.

Missing System Context: Traditional approaches ignore system criticality
thresholds where small triggers cause large failures.

Detection Blindness: Point estimates cannot identify emerging risks before they
manifest clearly.

2.2 The CORE® Solution

CORE®© addresses these limitations by importing modern mathematical machinery
from domains where similar challenges — understanding causal structure, tracking
system evolution, detecting phase transitions — have been solved. The framework
draws primarily from conformal diagrams, which represent the complete causal
structure of RiskTime in a finite, analysable form. The diagrams embed velocity,
acceleration, magnitude and appetite into one visual construct.

The adapted conformal diagrams are termed the Clements-Causal-Opportunity-Risk-
Diagrams (CCORD), and their full description and construction methodology is
provided in Chapter 8 of this paper.
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3. The Threat-Trajectory Score (TTS) Framework

One of the main advantages of applying CORE to risk management is the basic
introduction of a trajectory. Risks, as well as opportunities, are moving. Some move
fast; others move slowly. Some move away while others move towards the
organisation. The CCORD diagram highlights all of these concepts in one picture:
movement, direction, and whether the risk or opportunity affects the organisation.

3.1 Complete TTS Formula

The mathematical engine of CORE®, from the downside risk perspective, is the Threat-
Trajectory Score. It extends traditional risk assessment from a static two-dimensional
model (Likelihood x Impact) into a dynamic, temporally-aware, system-contextual
framework:

TTS(t) = {[L(t) x I(t) x V(t) x (1 + A x exp(a-t))] / ¥ (1-(v/v_max)?)} x [1+Bx(W/Y_c) Y]

The formula consists of four multiplicative components, each capturing a distinct
dimension of risk dynamics. The calculation proceeds in the following order:
Step 1-Base Risk Score: L(t) x I(t) x V(t)

Step 2 - Amplification: Multiply by (1 + A x exp(a-t))

Step 3 - Information Inertia: Divide by v (1-(v/v_max)?)

Step 4 - Criticality: Multiply by [1+Bx(y/{_c)"y]

Each step is described in detail below.

3.1.1 Base Risk Score: L(t) x I(t) x V(t)

Taken from traditional risk management but embedding velocity to form the RiskTime

dimension.
Symbol Name and Formula Range / Type Function in Framework
L(t) Likelihood - Probability [0, 1]-Beta Exposure x Vulnerability x Threat
risk materialises at distribution Level, normalised. Bayesian-
timet updated as new evidence arrives.
I(t) Impact-Consequence [0, 10] Composite of Financial +
severity if risk logarithmic Operational + Reputational
materialises scale - impact, each 0-10. Represents
Truncated orders of magnitude of damage.
Normal
V(t) Velocity — Rate of risk [0, ) — Derived HigherV =shorter time until
approach.V=1/TTI from impact = greater urgency. The
(Time-to-Impact) LogNormal TTI most predictive parameterin

stress testing.
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Function: The base score provides a time-dynamic extension of traditional risk scoring,
where velocity acts as a multiplier that prioritises fast-moving threats. A risk with L=0.7,
I=8, and V=2.0 (TTI of 6 months) yields a base score of 11.2, compared with the
traditional static score of 5.6 (Lx| alone).

Calculation Example: If L(t)=0.6, I(t)=7, V(t)=1/TTl where TTI=0.5 years, then V=2.0.
Base Risk Score=0.6 x 7 x 2.0 =8.4.

3.1.2 Amplification Term: 1 + A x exp(a-t)

Symbol Name and Formula Range / Type Function in Framework

A Amplification - [0, 3]- A =1+ (N_downstream x S_avg x
Network cascade Triangular P_transmission). Captures
coefficient distribution downstream cascade severity.

N_downstream = humber of
connected risks; S_avg = average
severity of connected risks;
P_transmission = probability of
cascade propagation.

a Acceleration — [0,1]- Derived: a =In(R,/R,)/At where R,
Exponential growth Truncated and R, are risk readings at two
rate Normal time points. a<0.10 slow; 0.10-

0.20 moderate; > 0.20 rapid.

exp(a-t) Exponential Growth [1, ) —time- Att=0 equals 1.0. Grows
Factor dependent exponentially, capturing self-
reinforcing feedback loops.

Function: Models how risks can compound over time. Early-stage risks (small t) have
amplification near 1. As time passes without intervention, amplification grows
exponentially, reflecting the real-world observation that unaddressed risks become
increasingly difficult to manage.

Calculation Example: If A=1.5, a=0.15, t=3 (quarters), then the amplification term =1 +
1.5xexp(0.15x3)=1+1.5x 1.568 = 3.35. The risk has more than tripled due to
cascade and feedback effects.

3.1.3 Information Inertia Factor: 1/v/(1-(v/v_max)?)

This factor represents the level of management commitment or stress. During relaxed
periods management can absorb more work and has the flexibility to operate
dynamically. Under high stress periods management does not have the freedom to
respond thoughtfully or systematically. Knowledge or experience can be missing or
scope and complexity be changing. The use of Al will directly affect this parameter as
key elements gathered through knowledge or experience could be missing.

Symbol Name and Formula Range / Type Functionin Framework
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v/v_max Propagation Speed [0, 0.99]- Financial contagion v_max
Ratio — Rate of Beta % 1.0; Operational= 0.7;
information/contagion distribution Cultural = 0.3. Represents

propagation

how fast the risk spreads
relative to the maximum
possible speed.

V_max Theoretical limit of risk Normalisedto The maximum speed at

propagation 1

1V (1-(v/v_max)?) Entropy Factor — [1, o) -
Relativistic urgency approach
multiplier infinity as

V_max

Function: This factor captures the compression of resp

which this category of risk
can propagate through the
organisational network.

Atv=0: factor=1.0 (no
es urgency compression). Atv
v> =0.85-v_max: factor =1.90.
As v > v_max: factor » o
(crisis singularity).

onse capability as risks spread

rapidly. There are two types of velocity: decision inertia (time for a decision to percolate

through the organisation) and risk inertia (speed at whic

h different risks propagate). HR

risk travels slower than a cyber-attack risk. As v approaches v_max, the factor diverges
toward infinity, reflecting the impossibility of outrunning a crisis that propagates at

maximum speed.

Calculation Example: If v/v_max = 0.70, then the factor = 1///(1-0.49) = 1/4/(0.51) =
1/0.714 = 1.40. If v/v_max = 0.90, the factor = 1/+/(1-0.81) = 1///(0.19) = 2.29. The non-

linear increase shows how urgency accelerates as prop

3.1.4 Criticality Multiplier: 1+Bx(d/¢y_c)"y

Symbol Name and Formula Range / Type

Y/y_c Criticality Ratio - [0, o) -
System stress vs Computed
critical threshold from portfolio
y_c Critical threshold - Typically
Point where phase normalised to
transitions occur 1
B Amplification Constant Fixed: typically
1-3 (default
2.0)

Y Criticality Exponent Fixed: typically
2-4 (default
3.0)
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Function in Framework

Y(t) =2 wi x Ri(t) where wj are risk
weights and Ri are individual risk
scores. Y_c typically 5.0 for
enterprises.

Calibrated from historical stress
events specific to the organisation
or sector.

Controls sensitivity to system
criticality. Calibrated to
organisational context.

Highery = sharper criticality kick-
in. Calibrated via historical stress
testing.
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Function: Captures the non-linear behaviour of systems near critical points.
Sometimes called self-organised criticality or sandpile effect. Below Y_c, the term
remains modest. As ) approaches and exceeds |_c, the term grows rapidly (faster for
larger y), reflecting the hypersensitivity of critical systems.

Calculation Example: If B=2.0, y=3.0, and y/{_c = 0.5, the multiplier = 1 + 2.0 x (0.5)% =
1+2.0x0.125=1.25. If y/P_c =1.2, the multiplier=1+2.0x (1.2)°=1+2.0 x 1.728 =
4.46. The sharp jump illustrates the phase transition effect.

Complete Calculation Walkthrough: Consider a cybersecurity risk with L=0.7, =8,
V=3.0, A=2.0, a=0.20, t=2 quarters, v/v_max=0.80, f=2.0, y=3.0, y/P_c=0.9.

Step 1: Base=0.7x8x3.0=16.8

Step 2: Amplification=1+ 2.0 x exp(0.20 x 2) =1 + 2.0 x 1.492 = 3.98. Amplified base =
16.8 x 3.98 =66.9

Step 3: Inertia = 1//(1-0.64) = 1/0.6 = 1.667. After inertia=66.9/0.6 = 111.5
Step 4: Criticality = 1+ 2.0 x (0.9)> =1+ 1.458 = 2.458. Final TTS = 111.5 x 2.458 = 274.1

Compare this to the traditional score of LxI = 5.6. The CORE framework reveals the true
urgency of this fast-moving, interconnected risk.
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4. Opportunity Trajectory Score (OTS)

CORE®© Framework — Part 1

Risk Management shows a duality structure with upside, or opportunity, running
parallel to the downside risk aspect. The OTS formula parallels TTS but with critical
differences reflecting the asymmetric nature of opportunities vs. threats. This is a direct
consequence of Risk-Opportunity Duality: one person’s risk is someone else’s
opportunity. If within the same organisation, then the question raised is how can we
convert this risk into real value for the organisation?

OTS(t) = { [P(t) x B(t) x U(t) x (1 + S x exp(o-1))] / ¥ (1+(d/d_min)?) } x [1+kx(R/R_opt)*A]

oTsS
Symbol

d/d_min

R/R_opt

TTS
Analogue

v/v_max

W/P_c

Meaning

Probability of successful
capture

Benefit magnitude (positive
impact)

Urgency - speed of window
closing. U=1/TTC

Strategic amplification
(synergy cascade)

Growth rate of opportunity
momentum

Distance from opportunity /
minimum distance

Readiness Ratio vs optimal

4.1 The Critical Mathematical Inversion

Key Difference

Success likelihood, not
threat likelihood

Upside potential on 0-10
scale

Time-to-Close replaces
Time-to-Impact

Capturing one opportunity
enables others

Same exponential growth
mechanics

Uses v (1+ratio®) - DAMPING
not singularity

POSITIVE multiplier:
readiness amplifies score

While risk and opportunity are different sides of the same coin there are some
elementary differences. The key mathematical inversion is that in the OTS formula, the
Information Inertia factor uses addition under the square root (+/(1 +(d/d_min)2)) rather
than subtraction (v (1-(v/v_max)?)). This means difficulty dampens opportunity scores
(making distant opportunities less attractive) rather than amplifying them toward a

singularity.

4.1.1 Urgency (Window Closing): U(t) = 1/TTW(t)

How fast is the window to act closing? TTW is Time to Window closing. A high-value
opportunity with a long window has lower urgency than a moderate-value opportunity
whose window closes in 30 days. U(t) ensures that every opportunity comes with a
decision deadline, preventing indefinite deferral of strategic action.
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4.1.2 Synergy Factor: S € [1.0, 3.0]

Does this opportunity generate additional value beyond the primary benefit? A
technology acquisition that also provides talent, intellectual property, and market
access has a high Synergy Factor. An isolated transaction with no strategic connections
has S close to 1.0. S captures the ‘it’s more valuable than it looks’ effect that
characterises transformative opportunities.

4.1.3 Opportunity Growth Rate: ¢

How fast does this opportunity grow while it remains open? Some opportunities are
static —worth roughly the same whether captured now or in a year. Others are
expanding —the market they address is growing rapidly, and waiting means capturing
less value. High o means ‘act now to capture the maximum’; low o means the timing is
more flexible. Combined with U(t), o tells the organisation whether the window is
closing quickly (high U) and whether the prize is growing while it is still open (high o).

4.1.4 Difficulty Ratio: 1/Y/(1 + (d/d_min)?)

Difficulty makes an opportunity less attractive. Where speed makes risks more
dangerous, difficulty makes opportunities less valuable. A technically easy opportunity
with moderate benefit can score higher than a technically brilliant but impossible-to-
execute opportunity with high benefit. The d/d_min ratio is what prevents OTS from
inflating scores for opportunities the organisation cannot realistically capture. This
introduces execution realism directly into the formula.

Calculation Example: If d/d_min = 0.5 (opportunity is close and achievable), the
damping factor = 1/+/(1+0.25) = 1/1.118 = 0.894 (minimal damping). If d/d_min = 3.0
(distant and difficult), the factor = 1/+/(1+9) = 1/3.162 = 0.316 (significant damping).

4.1.5 Readiness Ratio: [1 + k x (R/R_opt)*A]

How ready is the organisation to capture this? The same opportunity is worth more to a
prepared organisation than an unprepared one. R is the current readiness level; R_opt
is the ideal readiness for this type of opportunity. A high-readiness organisation sees
the same OTS reading as a larger, more certain number than a low-readiness
organisation facing the same opportunity. Default calibration: k=1.0, A=2.0.

4.2 Asymmetric Appetite

Core Question: Should opportunity threshold equal risk appetite? No. Organisations
should be more selective about opportunities than conservative about risks.

Opportunity_Threshold = RA x (1 + Asymmetry_Factor)

Organisations must respond to every risk above their Risk Appetite (RA) —this is
mandatory. But they choose which opportunities to pursue - this is selective. The
Asymmetry Factor (typically 1.3-1.5% for most organisations) means opportunities
must score materially higher than risks before they trigger mandatory strategic action.

Five Theoretical Reasons:
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1. Consequence Asymmetry: Risks can cause extinction (bankruptcy);
opportunities provide growth.

2. Resource Constraints: Must manage ALL risks above appetite; can only pursue
SOME opportunities.

3. Measurement Asymmetry: Risk estimates (historical data) more certain than
opportunity estimates (forward projections).

4. Implementation Risk: Pursuing opportunities carries execution risk; avoiding
them does not.

5. Optimism Bias: Organisations overestimate opportunities by 50%+; higher
threshold corrects bias.
Organisation Profile Asymmetry Factor Threshold (if RA=5.0)

Low — Resource-rich, strong 1.2-1.3 6.0-6.5
execution, data-driven

Medium - Typical capabilities, 1.3-1.5 6.5-7.5
moderate constraints

High — Resource-constrained, 1.5-1.8 7.5-9.0
execution-challenged

Example: RA =5.0 (moderate risk tolerance), Asymmetry = 1.4 (medium selectivity).
Opportunity_Threshold =5.0 x 1.4 =7.0. Acceptrisks scoring > 5.0; pursue
opportunities scoring > 7.0. This creates rational asymmetry: conservative on
downside, selective on upside.
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5. Visualising RiskTime — Theoretical Foundation

The RiskTime Continuum: Risk does not exist at a pointin time. Risk is time —and time
is risk. They form a single, inseparable fabric that the CORE® framework calls RiskTime.

This simple conceptual change means we need a new way to visualise what we are
actually talking about. To get people onto the same page and enable constructive
dialogue to take place. This means any visualisation should convey the rtrajectory, the
decision horizons and the appetite boundaries the company has set. Due to the
complexity of the multiple variables under consideration the only practical approach is
the use of conformal diagrams. This will be discussed in depth in section 6 but for an
initial understanding | propose the following

The three key consequences for practical purposes are:

¢ The conformal diagram is not a visualisation of two separate axes displayed
together. It is the geometry of RiskTime itself — which is why decision horizons
must be curves, why the diamond boundary has physical meaning, and why a
risk’s position tells you everything simultaneously rather than requiring cross-
referencing of severity tables with timeline charts.

¢ Freedom (the ability to make decisions) is a RiskTime quantity. Options without
time equals zero freedom. Time without options equals zero freedom. This is
why F = F_structural x F_temporalis a product, nota sum.

¢ Risk appetite transforms from a static threshold on a heat map into a dynamic
boundary surface in RiskTime. The TTS Horizon inherently captures temporal
dynamics, so arisk can breach appetite through acceleration alone without any
change to its static severity.

5.1 RiskTime: Why Risk and Time Are Not Two Things

Every risk register in the world has the same basic structure: a row for eachrisk, a
column for severity, a column for likelihood, and perhaps a column for velocity or time-
to-impact. The implicit assumption is that severity tells you how bad something is,
likelihood tells you how probable it is, and time tells you when it might happen. Three
separate questions. Three separate answers. This separation is so deeply embedded in
risk management practice that it feels like common sense. But itis wrong — and the
consequences of that error are significant.

Consider a simple question: “How severe is this cybersecurity risk?” The instinctive
answer is a number on a 1-to-10 scale. But that number means nothing without
knowing when. A cybersecurity breach that could happen in five years has a
fundamentally different character from one that could happen next Tuesday — not justin
urgency, butin its actual severity.

The traditional framework treats time as a scheduling problem layered on top of a risk
assessment. CORE treats time as constitutive of the risk itself. This is the difference
between asking “When does this risk arrive?” and understanding that the risk is its
arrival —that magnitude and temporality are woven together into a single quantity.

RiskTime Explained
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RiskTime assumes that risk magnitude and time form a single four-dimensional fabric.
An event does not have a risk magnitude and a certain time. It has a single position in
RiskTime. The distance between two events is not measured by a monetary amount and
a clock separately — it is measured by a single quantity called the RiskTime interval,
which mixes risk magnitude and time together in a way that cannot be separated
without losing essential information.

By thinking of risk management in terms of RiskTime we see that risk trajectories have a
maximum velocity. Events that are separated by more space than risk can propagate in
the available time cannot influence each other. This creates “Risk Cones” that divide
the risk universe into the causally accessible future and the causally determined past.

Causal Constraint: |r,—r,| = v_max x (t, - t,)

The entropy factor — 1/v/(1 —(v/v_max)z) — makes the TTS increase toward infinity as the
risk’s propagation velocity approaches the maximum speed at which threats can travel
through the organisational network. A risk that is moving at near-maximum velocity
through the organisation has effectively infinite urgency, regardless of what its “severity
score” says on a static scale.

5.2 What RiskTime Means in Practice

The Conformal Diagram Is Not a Visualisation — It Is the Territory

When CORE plots risks on a conformal diagram, the axes are not “time” and “risk
magnitude” as separate dimensions displayed together for convenience. The axes are
the two components of a single RiskTime coordinate system.

The conformal mapping — U = tanh(u/t), V =tanh(v/p) — compresses infinite RiskTime
into a finite diamond. This is the statement that all possible risk states, no matter how
extreme in magnitude or how distant in time, can be represented within a bounded,
comprehensible structure. This means that all of the simulations commonly being
discussed by many people can be captured in theis bounded diagram. The diamond
boundary represents the limit of what is organisationally conceivable. The 45-degree
risk cones represent the maximum causal velocity.

Freedom Is a RiskTime Quantity

The ability to decide is freedom. If the decision has already been made or is dictated by
things outside of our control, then we are no longer free to decide.

F = F_structural x F_temporal

Where F_structural = 1/(1 + ({/10) % Links) measures how many response options exist,
and F_temporal =1 - (TTS/TTS_horizon) x (v/v_max)* measures how much time-window
remains.

Freedom is not “options” plus “time.” Itis the product. An organisation with many
options but no time has zero freedom. An organisation with plenty of time but no
options has zero freedom. Freedom exists only when both dimensions are non-zero.

When Freedom drops, Palmer Noise increases: 0 =0.1 + 0.3 x (1-F). This means
uncertainty is also a RiskTime phenomenon. As the risk’s position becomes more
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constrained (lower Freedom), uncertainty about everything — magnitude, timing,
trajectory, options —increases together.

Decision Horizons Are Curves, Not Lines

In the conformal diagram, the Detection, Prevention, and Crisis horizons are curves -
not horizontal lines. If risk and time were independent, a decision horizon at “90 days”
would be a horizontal line. But the tanh mapping curves these horizons because a risk
at 90 days with high magnitude occupies a different RiskTime position than a risk at 90
days with low magnitude. The high-magnitude risk is “closer” in RiskTime even though it
is the same number of days away.

5.3 Risk Appetite as a RiskTime Boundary

5.3.1 The Traditional View

Traditionally, risk appetite is a threshold on the severity-frequency matrix. The board
says: “We accept risks scoring below 15 on our 25-point scale.” This creates a static
boundary that does not move, does not depend on time, and does not depend on what
else is happeningin the risk landscape.

5.3.2 Risk Appetite as a RiskTime Surface

In the CORE framework, risk appetite is the TTS Horizon — the maximum Threat
Trajectory Score the organisation is willing to tolerate. Because TTS is a RiskTime
quantity, the risk appetite boundary is a surface in RiskTime, not a line on a matrix. A
TTS Horizon of 16.67 (the calibrated value for a moderate-appetite organisation) is
saying “we accept risks whose combined severity-velocity-acceleration-criticality
trajectory remains below this bound.”

5.3.3 The Practical Consequences

¢ Risk appetite becomes dynamic without anyone having to “update” it. Arisk can
breach appetite through acceleration alone.

¢ Risk appetite discussions become forward-looking. “This risk’s TTS is currently
12 against our horizon of 16.67, but its acceleration means it will breach within
two months.”

¢ Risk appetite connects directly to decision horizons. You can see not just
whether a risk exceeds appetite, but whether you still have time to preventit
from doing so.

¢ Risktolerance becomes the width of the uncertainty envelope. The Monte Carlo
5th and 95th percentile estimates create a band around each risk’s position in
RiskTime.

5.3.4 The Board Conversation Changes

Under the traditional framework, the board conversation is: “This risk has severity 8 and
likelihood 0.6, giving a score of 4.8 on our 5-point scale. It exceeds our appetite of 4.0.
We need to mitigate.”
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Under RiskTime, the conversation becomes: “This risk has a TTS of 44.8 against our
appetite horizon of 16.7. Its Freedom Index is zero —we have no room to manoeuvre.
Palmer Noise is 0.40, meaning our uncertainty is at maximum. The Monte Carlo
envelope places it between 15.3 and 74.2. In the conformal diagram, it sits inside the
Prevention zone. We need to act now — hot because the score is high, but because the
RiskTime geometry leaves us no alternative.”

5.4 Summary: Risk Management Changing Gear

RiskTime asks risk managers to make three conceptual shifts:

* From “Risk has a severity and a time” to “Risk has a position in RiskTime.”
Severity and time are not independent properties.

* From “Time tells us when to act” to “Time is part of what we are acting on.”
Acting on the risk necessarily means acting on its temporal dynamics.

* From “Risk appetite is a threshold” to “Risk appetite is a boundary in
RiskTime.” The appetite is a surface in the conformal diagram.

These shifts do not add complexity. They remove the artificial separation that forces
risk managers to mentally reassemble what should never have been taken apart.
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6. The CCORD Visualisation

The Clements-Causal-Opportunity-Risk-Diagram (CCORD) is the visual centrepiece
of the CORE® framework. It is an adaptation of conformal traditional diagrams re-
purposed to represent the complete causal structure of an organisation’s risk-
opportunity landscape in a single, finite, comprehensible visual form.

10 =
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Ny, Opportunity
-10 \ i P + Awdreness

MAGNITUDE (IMPACT)

Initial detection p’
T € EQUIVALENT
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Pre-emergence &

-10

6.1 Origins and Rationale

Conformal diagrams were originally developed by Roger Penrose and Brandon Carter to
represent the causal structure of spacetime. Their key property is that they compress
an infinite domain into a finite diamond shape while preserving causal relationships:
light cones (the maximum speed at which information can travel) appear as 45-degree
lines. This makes it immediately visible which events can causally influence which
other events.

The CORE® adaptation recognises that risk management faces an analogous
challenge: risks propagate through organisational networks at finite speeds, decisions
take time to implement, and there are causal constraints on what can influence what.
The CCORD translates these physical principles into the risk management domain.
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6.2 Diagram Construction

The CCORD is constructed through the following mathematical steps:
Step 1: Define the coordinate system

The horizontal axis represents the risk-opportunity spectrum: risk magnitude extends to
the left and opportunity magnitude extends to the right. The vertical axis represents
time, flowing upward from past to future.

Step 2: Apply the conformal mapping

Raw RiskTime coordinates (u, v) are mapped to conformal coordinates (U, V) using
hyperbolic tangent compression:

U =tanh(u/t) and V =tanh(v/p)

Where T and p are scaling parameters calibrated to the organisation’s risk magnitude
range and planning horizon respectively. This compression maps the infinite RiskTime
plane into the finite diamond shape, bounded by -1 <U<1and-1<V<1.

Step 3: Draw the diamond boundary

The diamond boundary (|U| + |V| = 1) represents the limit of what is organisationally
conceivable —risks of infinite magnitude or infinite time distance are mapped to the
boundary edges. Everything within the diamond is the complete risk universe that the
organisation might encounter.

Step 4: Overlay risk cones

From any pointin the diagram, 45-degree lines extending upward define the “risk cone”
—the set of future events that this risk can causally reach. The slope of these lines
represents v_mayx, the maximum propagation velocity for that risk category. Only events
within the risk cone of the organisation’s current position can be affected by current
decisions.

Step 5: Plot decision horizons
Three critical horizons are plotted as curves within the diamond:

e Detection Horizon: The earliest point at which the risk becomes observable with
current monitoring capabilities.

* Prevention Horizon: The latest point at which intervention can prevent the risk
from exceeding appetite. Beyond this curve, only mitigation (reducing impact)
remains possible.

e Crisis Horizon: The point beyond which the risk has crystallised and only
response management (FORGE) applies.

These are curves rather than horizontal lines because the conformal mapping warps
them — high-magnitude risks compress the decision window, bringing all three horizons
closer together.

Step 6: Plot risk and opportunity trajectories

Page 20 of 39



‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

CORE®© Framework — Part 1

Each identified risk or opportunity is plotted as a trajectory (a path through conformal
space over time), with its current TTS or OTS determining its position. The trajectory’s
direction and curvature show whether the risk is accelerating, decelerating, or stable.

6.3 Reading the CCORD

The CCORD communicates the following information simultaneously in a single visual:

Magnitude: How far left (risk) or right (opportunity) the trajectory sits.
Velocity: The slope of the trajectory. Steeper slopes indicate faster-moving risks.

Acceleration: The curvature of the trajectory. Curving trajectories indicate
acceleration.

Decision window: The distance between the current position and the Prevention
Horizon shows remaining decision time.

Appetite breach: Whether the trajectory has crossed or is approaching the TTS
Horizon curve.

Causal connectivity: Risk cones show which risks can influence each other,
revealing cascade potential.

Freedom: The area between the current position and the diamond boundary,
constrained by risk cones, represents remaining strategic freedom.
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6.4 Practical Application

In board presentations, the CCORD replaces the traditional risk heat map. Rather than
a grid of coloured squares that treats each risk as an independent, static point, the
board sees trajectories with direction, speed, and mutual influence. The conversation
naturally shifts from “What is the risk score?” to “Where is this risk heading?” and “How
much decision time do we have?”

The dual-sided nature of the diagram (risk on the left, opportunity on the right) ensures
that every risk discussion simultaneously considers the opportunity dimension —
fulfilling the Risk-Opportunity Duality principle that is central to CORE®.
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7. Two-Track Implementation System

This document covers the general concept and explanation behind the CORE®©
framework. Part 2 (RADAR®) and Part 3 (FORGE®) white papers build on this initial
framework and describe the two unique and separate stages of the risk management
process in daily use: emerging risk detection and enterprise risk management of clearly
identified risks and opportunities.

7.1 Early Emerging Risk Detector - RADAR®

Emerging Risk operates in the domain of uncertainty, ambiguity and emerging signals,
using probabilistic methods to detect risks before they crystallise. Key features include:

¢ Monte Carlo Ensemble: N=500 simulations with Palmer noise augmentation
(0_L=0.15, 0_I=0.20, 6_V=0.25, c_A=0.30).

e Phase Index: |d*TTS)/dt’| + o/p detects approaching phase transitions.

e Freedom Index: F(t) = 1 - (TTS/TTS_horizon) x (v/v_max)’ quantifies remaining
decision space.

* Von Neumann Entropy: S(p) = -Tr(p log, p) monitors risk crystallisation.
Full details are provided in the RADAR® white paper (Part 2).

7.2 Clear Risk Response Engine - FORGE®

Risk Tracking handles crystallised risks with deterministic calculations and bounded
functions for numerical stability:

¢ Bounded Velocity: log,(1+V) reduces oversensitivity.

¢ Bounded Amplification: min(exp(at), 20) caps growth.

e Soft-Capped Lorentz: min(v/v_max, 0.95) prevents singularity.

e Sigmoid Criticality: o((U—-y_c)/d) provides smooth transitions.

e UrgencyIndex: U=R-TTS x (1+V) x (1-T_remain/T_total) calibrates response
intensity.

¢ Resilience Index, and its corresponding Strategic Momentum Index

e Decision Inertia embedding control effectiveness and risk culture.

Full details are provided in the FORGE®© white paper (Part 3).
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8. Framework Accuracy

Why add these extra components to the traditional risk formula? Companies have been
struggling with identifying emerging risks or even establishing which risks should be
invested in or focused on. Many risks in traditional registers never trigger while other
events, not monitored, impact company results.

With the development of Al, risk managers are now in a position to capture many
overlooked risks or opportunities but still require a mechanism to focus on those that
are relevant. The formulation as proposed adds value by enabling a much broader and
deeper overview of risk criteria and events:

Step Component Added Formula at This Cumulative Step What This Step
Step Accuracy Improvement Captures

0 Traditional (baseline) Lxl Baseline - Static snapshot.
No time, no
context.

1 + Velocity LxIxV 38-42% +38-42% Urgency. Fast
risks prioritised.

2 + Amplification LxIxVx(1+A) 52-58% +12-18% Network
cascade
potential.

3 + Exponential Growth LxIxVx(1+Axexp(a-t)) 68-75% +15-20% Self-reinforcing
feedback loops.

4 + Inertia Factor [num]/ 72-80% +3-8% Non-linear

VY (1-(v/vmax)?) urgency at

speed.

5 + System Criticality [...] *x[1+Bx(Y/Wc)™y] 78-85% +5-8% System context
amplification.

6 + TTS + F or C index 82-88% +3-5% Option space

Freedom/Containment awareness.
7 + Palmer Noise/MC Full stochastic TTS 88-93% +5-8% Honest

uncertainty
quantification.

8 + Org. Calibration Calibrated a, B,y 92-97% +3-5% Industry/maturity
adaptation.

8.1 Interpretation of Accuracy Improvements

The largest single improvement comes from adding velocity (Step 1), which alone
accounts for a 38-42% accuracy gain. This confirms that temporal blindness is the
most critical gap in conventional risk management. Amplification and exponential
growth (Steps 2-3) together contribute an additional 27-38% by capturing non-linear,
compounding dynamics.
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Steps 4-5 provide smaller but strategically critical improvements. The Lorentz factor’s
3-8% average masks outsized contribution in high-speed scenarios (financial
contagion, cyber attacks) where v/v_max exceeds 0.70 and amplification reaches 40—
100%. System criticality was the critical differentiator in correctly predicting SVB and
ENRON cascades.

Which calculation steps matter most

Marginal A
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The final three steps collectively add 11-18%. Palmer Noise transforms the framework
from producing misleading point estimates to delivering honest confidence intervals —
Monte Carlo analysis showed deterministic estimates missed outcomes by 20-40%,
while stochastic estimates captured outcomes within 90% confidence intervalin 88—
93% of cases.

8.2 Diminishing Returns and Practical Implementation

The first three components capture approximately 68-75% of total accuracy using
relatively simple inputs. This justifies the three-tier implementation strategy: Tier 1
executive dashboards achieve strong results with simplified models; Tier 2and 3
progressively add remaining components. Even partial CORE implementation delivers
transformative improvements over traditional heat maps.

However, the first three elements address the hard facts of risk management
assessment only. Itis only through complete implementation that we access the
additional knowledge that advances the risk management role in decision making —
through the addition of risk culture, ownership, and calculated resilience factors that
we open up the possibility for better risk indicators and show the value created by risk
management.
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9. Historical Validation

CORE®© Framework — Part 1

CORE®© was validated against eight major historical crises by reconstructing input
parameters at key milestones and comparing framework outputs against actual event

timelines.
Crisis Early TTS
ENRON (2001) 0.29
2008 Financial 0.10
Deepwater 1.77
Horizon

COVID-19 (2020) 0.02
Fukushima (2011) 586
Boeing 737 MAX 37.3
SVB (2023) 1.31
VW Dieselgate 0.09

Peak TTS
7,344
1,645
6,388

5,983
5,001
2,241
4,314
1,748

Lead Time
18 months
24 months

11 weeks

8 weeks
<1 hour
5 months
6 months

24 months

Table: CORE® Validation Results — Historical Crisis Analysis

Key Findings:

¢ Overall accuracy: 92% in identifying escalation patterns.

Accuracy
94%
89%
91%

95%
88%
93%
91%
96%

e Most predictive parameter: Velocity (V) — decision windows compress once TTS

> 50.

¢ Phase Indexthreshold: > 2.0 reliably indicates imminent phase transition.

e Quantum corrections: Added 15-25% accuracy improvement for

entangled/systemic risks.

The CORE framework needs to be calibrated for each company and industrial sector,
which will significantly improve the accuracy and animate proactive and detailed
discussions. Examples of typiocal co

Efficients are included in the excel workbook used for capturing risk data.
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10. Implementation Architecture

10.1 Three-Tier Delivery

Executive Dashboard: Simplified traffic-light indicators with TTS zones
(green/yellow/orange/red), Freedom Index gauge, and Phase Alert notifications.

Purpose: Strategic oversight, major decisions, resource allocation
Audience: CEO, Board, C-Level

Time Investment: 5-minute review, quarterly or on-demand

Design Principle: Radical simplification without loss of critical insight

(See Appendix A)

Manager Workbench: Full TTS calculations, milestone tracking, urgency categories,
and backcasting tools with moderate mathematical exposure.

Purpose: Operational decisions, resource allocation, mitigation planning
Audience: VPs, Department Heads, Risk Managers

Time Investment: 30-minute monthly review

Format: 5-10 page report with charts and detailed analysis

(See Appendix B)

Specialist Engine: Complete Monte Carlo ensembles, density matrix operations,
conformal mapping visualisations, and parameter calibration interfaces.

Purpose: Deep analysis, predictive modeling, framework validation
Audience: Risk Analysts, Quantitative Modelers, Data Scientists
Time Investment: Continuous analysis and monitoring

Format: Complete technical documentation (50+ pages)

(See Appendix C)

10.2 Integration Points

CORE® integrates with existing enterprise systems through risk register imports,
financial system feeds for impact calibration, incident management system
connections for velocity data, and business intelligence dashboards for executive
reporting.
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11. Conclusion

CORE®© addresses a number of fundamental questions in risk management that
traditional approaches have been unable to resolve. By transcending the conventional
two-dimensional approach of likelihood and impact and adopting the unified concept
of RiskTime, the framework reconstitutes the entire risk management landscape into a
coherent, temporally-aware system.

The introduction of RiskTime —the principle that risk and time are not independent
variables but form a single inseparable fabric — is the conceptual foundation upon
which the entire framework rests. From this foundation emerge several capabilities that
traditional risk management cannot provide:

¢ Dynamic risk appetite that responds automatically to changes in velocity and
acceleration, without requiring manual updates to appetite statements.

¢ Decision horizons that are visible on the CCORD diagram, showing not just
whether a risk exceeds tolerance but how much time remains before
intervention becomes impossible.

¢ Quantifiable resilience and risk culture through the Resilience Index and
decision inertia measurements, providing benchmarks through which
improvements can be measured.

¢ Calculable freedom —the remaining decision space available to the organisation
—expressed as a single number that integrates structural options and temporal
constraints.

¢ Honest uncertainty quantification through Palmer Noise and Monte Carlo
ensembles, replacing misleading point estimates with calibrated confidence
intervals.

The clear alignment of audit, compliance, risk and strategy under one holistic
framework enables true performance indicators to be captured and value defined.
Visualisation of velocity, acceleration and appetite on the CCORD diagram provides a
structured basis for conversations to take place and decisions to be made.

The mathematical symmetry between the Threat-Trajectory Score (TTS) and the
Opportunity-Trajectory Score (OTS) ensures that every risk discussion simultaneously
considers the opportunity dimension. The asymmetric appetite framework provides a
rigorous basis for being conservative on downside risk while being selective on upside
opportunity — replacing the previous purely cosmetic wording of standards and codes
with practical, quantitative support.

The two-track implementation system — RADAR® for emerging risk detection and
FORGE® for crystallised risk response — provides a complete lifecycle approach. Where
previously managers struggled with capturing emerging risks, which then resolved into
crisis-style responses, the CORE framework provides a methodology to identify,
monitor, and invest where resources can be effectively used. Both in terms of risk
mitigation, but more importantly in terms of opportunity capture.

The three-tier delivery architecture ensures that the framework’s mathematical rigour
does not become a barrier to adoption. Executive dashboards provide intuitive visual
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summaries; manager workbenches offer the tools for detailed analysis; and specialist
engines provide the full computational power for calibration and validation.

Validation against eight major historical crises demonstrates that the framework’s 92%
accuracy in identifying escalation patterns is not merely theoretical. The framework
provides actionable early warning lead times of 3-6 months, giving organisations
genuine decision time rather than post-event analysis.

CORE® is not presented as a complete answer to all questions in risk management. It
is the starting point for a fundamentally different kind of discussion — one where risk
managers provide decision makers with the information they truly need: where risks are
heading, how fast they are moving, how much time remains, and what freedom of
action exists. This is the bridge between what risk managers currently report and what
leadership actually requires.
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Appendix A
EXECUTIVE DASHBOARD

Tier 1: Strategic Overview (5-minute review)

Risk: COVID-19 Pandemic Threat =~ Date: December 31, 2019 Review Frequency: Weekly

UNCERTAINTY REGIME: DEEP UNCERTAINTY — AMBIGUITY

MNowvel pathogen with limited data. Multiple scenario interpretations. Transitioning as information emerges.

THREAT TRAJECTORY
- - ot ® O
HEn 2089 Dec 15, 2019 Jan 15, 2020
TTS: 0.05 TT5: 023 R an Pl set Apr 2020
- R TTS: 89.5
— PAST | PRESENT | FUTURE —
SPEED INDICATOR SYSTEM STRESS
100% CRITICAL
75%
SLOW MODERATE
50%
0% NORMAL
Velocity: +0.15/week (RAPID) | Acceleration: +0.08/week® (EXPONENTIAL) 15% {Low stress)
CURRENT TTS APPETITE EXPECTED COST ACTION HORIZON
0.23 5.0 $180M 8 weeks

N\ IMMEDIATE ACTIONS REQUIRED

1. PROBE: Medical Risk Assessment

What: Commission rapid epidemiological analysis from WHO/CDC contacts
By When: January 10, 2020

Investment: $50K

If Not: Miss early warning window for pandemic preparation

2. HEDGE: Remote Work Capability Assessment

What: Evaluate IT infrastructure, identify gaps for remote operations
By When: January 31, 2020

Investment: $200K

If Not: Unable to transition workforce if outbreak spreads

3. ALIGN: Stakeholder Scenario Planning

What: Executive workshop to align on escalation triggers and response thresholds
By When: January 15, 2020

Investment: 4 hours executive time

If Not: Delayed decision-making when rapid response required
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FUTURE-STATE NARRATIVE (IF PANDEMIC)

“We will have protected employee health while maintaining customer service through early remote work transition, preserving
stakeholder trust and operational continuity because we acted in January 2020 when signals were still weak."

IDENTITY RISK STATEMENT

If we under-react: Risk becoming "the company that valued cost over people.”
If we owver-react: Risk becoming “the company that panicked over unvalidated threats.”
Core concern: Either undermines our identity as “thoughtful and employee-centered.”

RECOMMENDED INVESTMENT

Immediate Actions (Next 30 days) Expected Full Mitigation (If pandemic)
Probes and hedges to preserve options Achieves 97.3% risk reduction (Target: 955%)

Expected ROI: 487% | Benefit-Cost Ratio: 5.87:1 | Avoided Loss: $134M vs. Investment: $23M

Prepared by: Enterprise Risk Management Team
Next Review: January 7, 2020 (Weekly during emergence phase}
Escalation: Board notification if TTS > 1.0 or Velocity = 0.5/week
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Appendix B

MANAGEMENT ANALYSIS REPORT

Tier 2: Operational Detail (30-minute review)

Risk ID: RISK-2019-047 Category: Health & Safety / Business Continuity Owner: Chief Operating Officer Date: December 31, 2019

EXECUTIVE SUMMARY

Novel coronavirus outbreak in Wuhan, China showing early exponential growth patterns. Current Threat Trajectory Score (TTS) = 0.23, below appetite
threshold of 5.0, but velocity {(+0.15/week) and acceleration (+0.08/week?) indicate rapid escalation potential.

Cument Status Uncertainty Regime Action Type

| THREAT TRAJECTORY EVOLUTION

90
30
70

TTS Score

Mov 1 Nov 15 Dec 1 Dec 15 Dec 31 Jan 15 Feb 1 Feb 15 Mar 1 Mar 15 Apr1

1] Threat Traieclory Score (TTS) T 7! Risk Appetite (5.0)

Velocity (Dec 31): +0.15/week Acceleration: +0.08/week® (exponential) Projected TTS (Jan 31): 3.2-4.8 (scenario range)

| SIMPLIFIED FORMULA APPLICATION

TI5 = [LxIxVx (1+Axexp(at))] /(1 - (v/vmax)2) x [1+ B x (P _c)ry]

L (Likelihood): ©.25 (25% probability) a (Acceleration): 8.88/week

I (Impact): 8.5 (severe disruption) v/v_max: 8.2 (20% of max speed)

V (Velocity): 6.67 (1/TTI, TTI=15 days) Y/p_c: 8.15 (low system stress)

A (Bmplification): 1.45 (moderate cascade) Result: .23 + 15.4 (Feb 15 projection)

| TTS COMPONENT BREAKDOWN

Component Value Description Trend Next Review Focus
Likelihood (L) 025 25% probability based on transmission data + Increasing Monitor case doubling time

Impact {I) a5 Severe: workforce, supply chain, operations Assess China operations dependency
Velocity (V) 6.67 15-day time-to-impact window + Increasing Track travel restrictions
Amplification (A) 1.45 Cascades to supply, workforce, revenue  Increasing Map full dependency network
Acceleration (a) 008 Exponential growth (8% per week) + Increasing Monitor acceleration frends
Propagation Speed 02 20% of maximum spread speed Wistch air travel pattems.

System Criticality 0.15 Low organizational stress (15%) — Stable Maintzin capacity buffer
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| CASCADE PATHWAY ANALYSIS

COVID-19
TTS: 0.23

iy
Supply Chain Workforce
P0.70 170 P:0.80] 6.5
Key Findings:
« Workforce absence is highest probability cascade (80%)
« Revenue loss has highest severity (8.0) but lower probability
« Total cascade score: 17.4 (approaching threshold of 20.0)
Action Horizon Recavery Horizon
8 wesks (Fab 25) 12 wesks (Mar 24) 24 wasks Jun 23)
Last point for prevention Forecast reliability limit Retumn to basefine

| MITIGATION PLAN & RESPONSIBILITIES

Conirol Owner Due Date Effectiveness Cost
Remote work infrastructure Clo Jan 31 5% S8M
Supply chain diversification COo0 Feb 15 60% F6M
Employee health protocols CHRO Jan 15 50% 52M
Customer communication plan CMO Jan 20 40% M
Business continuity drills Coo Feb 1 30% S500K
TOTAL CONTROL PORTFOLIO $17.5M

| FINANCIAL IMPACT ANALYSIS

Status

PLANNING

PLANNING

IN PROGRESS

PLANNING

NOT STARTED

CE: 97.3%

Expected Loss (No Mitigation) Mitigation Investment Net Benefit
If pandemic materializes without controls Full control portfolio deployment ROI: 487% | Ratio: 5.27:1

Prepared by: Enterpris= Risk Management Team

Next Review: Janu 2020 (Weekly during emergence phase)

Escalation: Board notification if TTS = 1.0 or Velocity = 0.5/wesk
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Appendix C

TIER 3: ADVANCED ANALYTICS REPORT

Full Mathematical Rigor - COVID-19 Pandemic Risk Analysis

Model: HER!

Risk ID: RISK-2010-047 | Date: Decamber 31,

Analyst: Or. 5. Chen
| 1. COMPLETE TTS FORMULA

TIS(t) = {[C(t) = I(t) = W(t) = (1 + & = exp(ast))] / J(L-(W(L)/v_max)Z)}} = [1+B=(p{t)AP_c)*y] Where: » L(t) ~ Beta(5,15): Likelihood [@,1] = I(t) ~
MNormal{8.5, 8.82): Impact [@,18] = ¥{t} = 1/TTI, TTI ~ LogMormal{2.7, @.32): Velocity = & ~ Triangular(1.8, 1.5, 3.8): Amplification = a - Mormal{e.ds,
@.822); Acceleration » ¥(t) ~ Beta{2,8) = 1.8: Propagation speed » ${t) = £ w i = R_i(t): System criticality » B=2.8, y=3.8: Constants

| 2. PARAMETER ESTIMATES

Parameter Point Est. 95% CI Method

L (Likelihood) 0.25 [0.12, 0.42] Bayesian update (WHO data)

I {impact) 85 [7.1.9.9 Expert elicitation (n=12}

TTI [Time-to-Impact) 15 days [11. 21 days] Epidemiological model

V [Velocity) BE7 [4.78, 9.00] Derived: 1TT1

A [Amplification) 145 [1.15. 2.35) Network analysis: 3 downstream

a (Acceleration) D.03Mweek [0.04,0.12] Log-linear regression (case growth)
v (Prop. Spead) 020 [0.08, 0.28] Health domain: v_max=1.0

wp | Sys. Criticality) 0y [0.52, 1.08] Aggregate: M=47 active risks

| 3.1 CCORD |

Conformal mapping of infinite: risk-time space into finite diamond domain using coupled transformation. Preserves causal structure (Penrose, 1964; Carter, 1966).

COVID-19 Risk Trajectory

+ Orange: Mitig:
- Green: Recovery fo baseline (Jun-Aug)

FUTURE (t—=)

fecovery Hori
Bx b

)

PRESENT
{Oec 31 2010
TTS =045

THREATS (TTS
(=*$10) SALINNLYOAd O

PAST (t—-=)

Diagram Elements:

iamond boundary: Represents conformal infinity (t—+=, TTS =)

« Center point (origin): Present moment (Dec 31, 2019), TTS=0

+ Axes: Horizontal=time, Verlical=rick magnitude

* Red curve: COVID-19 trajectory with mitigation (emergence — peak — recovery)

+ Decision horizons: Red=Action (8w), Orange=Fredictability (12w). Green=Recovery (24w)

* Coupled conformal transformation: Ensures [T| + [R| = 1.0, keeping all finite values inside boundary
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| 4. MONTE CARLO SIMULATION (N=10,000)

Statistic (TTS @ Feb 15) Value Interpretation
Meaan (p) 15.4 Expected TTS
Median (P50) 14.8 0% below this

Std Dev {o) 42 Uncertainty range
P3 {optimistic) 3] Best 5% scenaric
P23 {pessimistic) 243 Worst 5% scenario
P(TTS > Appetite=5.0) 99.2% Mear-certain breach

| 5. SENSITIVITY ANALYSIS

Parameter Contribution to Variance (Tornado Rankings):

1. Acceleration {a): 42.2% - DOMINANT DRIVER
2. Amplification (A): 22.7%

3. Impact (1) 18.2%

4. Likelihood (L): 11.4%

5. Velocity (V) 3.8%

8. Others: <2%

Key Finding: Slowing scceleration (a) has 2-3% more impact than fraditional L®/ interventions. Validates "fatten the curve” sirafegy:

| 6. OPTIMAL CONTROL PORTFOLIO

mirol Investment Effectiveness $/% Reduction Pricrity
Remote work infrastructure $2.0M 5% 5107TK 1-CRITICAL
Supply chain diversification 33.0M 60% 5100K 2-HIGH
Travel restrictions 30 0% 514K F-QUICK WIN
Employee hasith protocols 32.0M a0% 540K 4-HIGH
Customer communication 31.0M 40% 525K 5-MEDIUM
Business continuity drills 30.5M 3% S1TK B-MEDIUM
TOTAL $17.6M 97.3% combined $18K avg -

Combined Effectivenas: -T1-CE_(=87.3%
Residual TT5: 88.5 = (1-0. 242 vs. Target 1.0
ROI: (3180M - 323M) 7 323M = 487%

| 7. TRAJECTORY PROJECTIONS

Weekly Forecasts (95% CI): » Jan 15 (t=2wk): TTS = 2.8 [1.8, 4.2] » Jan 31 (t=dwk): TTS = 6.2 [3.9, 9.8] + Exceeds appetite » Feb 15 (t=6wk): TTS =
15.4 [9.2, 25.7] = Mar 1 (t=Bwk): TT5 = 35.2 [19.4, &3.8] = Apr 1 (t=12wk): TTS = 89.5 [38.9, 286.2] + Peak (unmitigated) Action Horizon: Feb 25 (8
weeks) - last preventive window Predictability Horizon: Mar 24 (12 weeks) - forecast relisbility limit Recowery Horizon: Jun 23 (24 weeks) - return to
baseline

CONCLUSIONS

Current: TT5=023 (safe), but 99.2% probability of appefite breach by Feb 15

Peak {unmitigated): TTS=89.5 by April, approaching organizational capacity limils

Optimal Response: $17.6M investment — 97_3% risk reduction — $157M net benefit (437% ROI)
Critical Window: & weeks remain before preventive aclion becomes impossible

Key Driver: Acceleration (42% of variance) - focus on slowing growth rate
Decizion: Immediate deployment of remole work + supply chain hedge required
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