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Introduction

When intelligence briefers tell a national leader, “We have multiple
independent confirmations,” the statement sounds reassuring. It is also
where many analytic failures quietly begin. Independent of what,
exactly? Of shared assumptions, shared sources, shared blind spots?
This work starts from a simple claim that will feel unfamiliar, even
uncomfortable, to many intelligence professionals, the discipline best
suited to answering that question is calculus.

Imagine yourself as a head of state who has begun to hear credible
rumors of a coup. Advisors flood your office with assessments,
indicators, scenarios, and confident judgments. Security chiefs insist
the military is loyal. Each briefing sounds plausible. Some even agree.
Yet beneath the surface, loyalties are shifting, coordination is hidden,
and stability depends on thresholds no one can see. What you need is
not louder certainty. You need a way to know whether confidence is
earned—or merely repeated.

Calculus is very hard—and it is not introduced here as abstract
mathematics or academic ornamentation. It appears as a practical
discipline for governing under uncertainty. It is the formal machinery
that prevents analysts from deciding too early, from mistaking repetition
for confirmation, and from collapsing uncertainty before it has been
properly accounted for. Through the concepts of integration,
marginalization, and Bayesian reasoning, calculus forces hidden
assumptions into the open and tracks how risk evolves rather than
declaring it settled.

Yes, again, mathematics is demanding. Many would rather jump
through the window than face it. It can be terror. But it answers hard
questions precisely because it is demanding, and it does so more
objectively than narrative or intuition alone. If calculus is trusted to keep
aircraft aloft, markets functioning, and patients alive, it is not
unreasonable to ask why intelligence analysis—especially on matters of
national survival—should be exempt.

This work is not about replacing judgment. It is about protecting it from
false certainty, when the cost of being wrong is not embarrassment, but
surprise.
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What does this manual offer?

What if a democratically elected leader hears credible rumors of a coup
against his or her government?

The immediate response is predictable:

¢ Intelligence services intensify surveillance

e Loyalty checks are conducted within the military and security
forces

e Political rivals are scrutinized

e Communications are monitored, and

¢ Investigative resources are massively mobilized

Yet almost no one asks whether advanced mathematics, particularly
calculus, which underpins modern science, engineering, medicine, and
financial markets, should be used to assess if and how such a coup
might actually unfold.

Human behavior is often judged qualitatively, but it can increasingly be
evaluated quantitatively—mathematically—and most powerfully when
both approaches are fused into a single analytical framework.

| have spent more than a decade applying principles of calculus to
intelligence problems, and the conclusion is unambiguous:

Calculus is a tool most analysts do not realize they are
missing.

Today, that gap is no longer excusable, as modern computational tools

place these methods within reach of analysts who are not, and do not
need to be, advanced mathematicians.

Coups!
Well, we all understand what a coup is.

But we must recognize that many contemporary coups unfold not
through tanks and soldiers, but via legal, institutional, and democratic
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mechanisms themselves. There are even coups—high level intrigues—
within political parties. For analytical clarity, however, for this work, | will
focus primarily on traditional coup d’état scenarios—sudden, violent,
and unlawful seizures of power. | will demonstrate how calculus can
illuminate questions that remain unanswered even in the most overt
and dramatic disruptions of governance.

This manual does not promise prediction certainty.
It offers something more realistic and more valuable:

e Addisciplined way to treat coup risk as continuously evolving, not
binary.

e A framework that integrates computational intelligence and
human judgment without allowing either to dominate.

e A method for briefing leaders that explains why confidence is
warranted—or why it is not.

Above all;

e |t offers a way to keep intelligence analysis honest under
pressure—when the temptation to believe reassuring narratives
is strongest.

Coups—I mean, coup d’états—may be rarer than they once were. But
surprise remains common.

And surprise, more than frequency, is what calculus helps prevent.
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For senior decision-makers

In our modern times, coups are being described as rare, outdated, or
unlikely—especially in countries with elections, courts, and
constitutions. This belief is comforting. It is also one of the most
common reasons leaders are surprised when it happens.

While classic military coups have declined in frequency, regimes are
still being unmade—often quietly, incrementally, and without tanks in
the streets.

Power today is lost through elite defection, selective loyalty within
security forces, legal manipulation, institutional paralysis, and
information control. By the time these processes become visible,
options have narrowed for the besieged leader.

The real danger is not that coups are frequent.

The danger is that they are underestimated until it is too late.

Why is the coup risk routinely
discounted?

Most intelligence systems unintentionally downplay coup risk for three
reasons:

1. Rarity bias: Because coups happen less often than elections or
protests, they are treated as statistical outliers rather than
existential threats.

2. Democracy bias: Formal democratic institutions create an
illusion of resilience—even as their enforcement erodes.

Copyright © 2023 by Nwankama Nwankama Page 8



The Question of a Coup? Let’s See What Calculus Would Say

3. Visibility bias: Analysts are trained to detect dramatic signals.
Modern coups often unfold through procedures, laws, and
silence.

The result is a familiar pattern:

Clear warnings in hindsight, discounted warnings in
advance.

The deeper problem is not missing information

When leaders are surprised, reviews usually cite:

o A failed sensor,

e A misread report, or

e Unreliable sources.
But these explanations miss the central issue:

The failure is not ignorance; it is false certainty.

Modern intelligence systems collect enormous amounts of data. But as
information moves from sensors to models to analysts to briefings,
uncertainty is quietly stripped away. The same weak signal can appear
multiple times—through different channels—and begin to look like
confirmation rather than repetition.

By the time it reaches leadership, uncertainty has already collapsed.

Why calculus matters—without the maths

Calculus is not about equations. It is about discipline under
uncertainty.

At its core, it teaches one crucial habit:
Do not decide too early. Account for what you do not know.

Applied to intelligence analysis, this means:
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« Not treating a single interpretation as “the answer,”

« Not allowing repeated signals to masquerade as independent
confirmation, and

« Not forcing confidence where ambiguity still exists.

This approach does not weaken decision-making.

It protects it.

Why democracies are still vulnerable

Democracies today are rarely overthrown overnight. They are hollowed
out:

o Elections occur, but outcomes are foregone.
o Courts exist, but selectively enforce.
e Security forces remain loyal—until they do not.

Traditional intelligence methods struggle with these gray zones.

A calculus-based approach is designed specifically to operate within
them, tracking gradual loss of stability rather than waiting for dramatic
breaks.

What this approach offers leaders

This framework does not promise certainty. It offers something more
valuable:

« Earlier warning without alarmism.

o Confidence that grows only when it is earned.

« Clear explanations of why intelligence is confident—or why it is
not.

o Protection against being misled by consensus built on repetition.

Most importantly, it helps leaders act before uncertainty collapses into
surprise.
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Coups may be rarer than they once were.
But surprise remains common.

This is what calculus—applied correctly—helps prevent.

Part 1:

Basic information on
integration as
marginalization

Integration as marginalization is a key calculus principle that keeps you
from calling—or dismissing—a coup too early. We will review this
concept in this part, Part 1, to set the foundation for Part 2, Integration
as marginalization is an important calculus principle that keeps you
from calling a coup or discounting it too early.

In calculus, by “integration as marginalization,” we mean treating
integration as the act of:

Eliminating variables you are not interested in in order to focus on the
behavior of the variable you care about.

The idea comes most clearly from probability and statistics, but it is
rooted in standard multivariable calculus.
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Core idea of integration as
marginalization

When a system depends on multiple variables, integration allows you to
collapse one or more dimensions of that system by summing over all
their possible values. What remains is a reduced description that reflects
the net effect of the variables you removed.

Formally, if you have a function of two variables:

f(x)

and you want a description that depends only on x, then you have to you
integrate out y:

g(x) = [ f(x,y)dy

Here, you have marginalized y. You are no longer tracking its specific
value; instead, you have absorbed its influence into the integral.

Intuitive meaning

« Differentiation asks: How does the system change if | nudge
this variable?

« Integration (as marginalization) asks: What happens overall
when | account for all possible states of this variable?

You are replacing detailed micro-level variation with an aggregate,
macro-level effect.

What is its connection to probability (where the term is
most explicit)?

In probability theory, if f(x,y) is a joint probability density, then
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p(x) = [p(x,y)dy
is the marginal distribution of x.

The term marginalization comes from this operation: you integrate over
everything except the variable of interest.

But mathematically, you are not causing anything special to happen,
beyond calculus.

Why this matters conceptually

Integration as marginalization is powerful because it:
1. Reduces complexity without ignoring uncertainty
2. Preserves the influence of omitted variables in an averaged form
3. Allows reasoning when direct measurement or tracking of all

variables is impossible

In analytical domains (including intelligence analysis), this corresponds
to:

1. Letting go of detailed assumptions about specific actors or
pathways

2. Retaining their aggregate impact on outcomes
3. Moving from narrative certainty to probabilistic structure.
In essence!
Integration as marginalization is the use of calculus to remove variables

from a model by accounting for all their possible values, leaving a lower-
dimensional description that still reflects their influence.
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Marginalization and Bayesian
Inference

Below, | have done a focused framing that ties integration as
marginalization directly to Bayesian reasoning and then maps it cleanly
onto intelligence and coup analysis, without drifting into metaphor.

1. Integration as marginalization in Bayesian
terms

In Bayesian analysis, marginalization is not optional, it is how inference
is made possible under uncertainty.

Suppose you are interested in a hypothesis H(for example, a coup will
occur), but the outcome depends on many latent or partially observed
variables Z:

Elite cohesion

Military loyalty

Public compliance
External pressure
Economic stress
Timing and sequencing

Bayes’ theorem with latent variables will look like this:

P(H|D)= [P(H,Z|D)dZ

or equivalently,

P(HID)=[P(H|ZD)P(Z|D)dZ

Here:
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e Z represents unobserved or uncertain drivers
e The integral marginalizes over them
e You do not need to know which specific configuration of Zis true.

Interpretation:

You are not asserting which internal alignment or trigger caused the
event. You are integrating over all plausible ones, weighted by their
probability.

What you are doing here is to use calculus to do epistemic work.

With calculus, you are doing the disciplined conversion of uncertainty
into defensible knowledge claims. Instead of relying on intuition,
narrative dominance, or your confidence as an analyst, you are using
integration, marginalization, and Bayesian updating to make your
assumptions explicit, weight evidence according to its actual influence,
and observe how your conclusions change as new information enters
the system. The result is not certainty, but justified belief: a transparent
account of what you know, what remains uncertain, and why your
judgment is warranted at that specific moment in time.

2. Why marginalization is essential in intelligence
analysis

Intelligence failures often come from treating unknowns as if they were
known, or from privileging a single causal narrative.

Marginalization does the opposite:

o It accepts incomplete observability

e It avoids committing prematurely to a specific storyline

« It allows conclusions even when key actors or intentions remain
hidden.

In calculus terms, intelligence problems are high-dimensional
systems with missing coordinates. Integration is how you reason
without collapsing into speculation.
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3. Mapping directly to coup analysis

Let’s consider a simplified coup model:

C=f(MEPILT)

Where:

e M = Military alignment

« E = Elite fragmentation

e P =Popular compliance

e [ = Institutional leverage

« T =Timing and triggering events
In practice:

« Some of these factors are unobservable
e Some are noisy
e Some are actively deceptive

Let me explain this briefly:

Unobservable factors:

Elite fragmentation (E) and institutional leverage (l) are often
partially or entirely unobservable because the most
consequential negotiations, defections, and bargains occur
behind closed doors. For example, senior judges, party leaders,
or business elites may have already aligned with coup plotters,
but their commitments remain invisible until a triggering event
exposes them.

Noisy factors:

Popular compliance (P) and timing or triggering events (T) are
inherently noisy because they fluctuate rapidly and are distorted
by incomplete reporting, rumor, and media amplification. For
instance, early street protests or social media sentiment may

exaggerate public support or resistance, while the significance of

a protest, strike, or arrest is unclear until its effects propagate.
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Actively deceptive factors:

Military alignment (M) is frequently subject to active deception,
as commanders and units may signal loyalty to the government
while covertly preparing to defect or stand down. A classic
scenario involves senior officers publicly affirming constitutional
order even as they reposition forces, delay orders, or coordinate
neutrality agreements with coup organizers.

So,

If you want the probability of a coup P(C), you do not fix values for all
variables.

Instead:

PC)=[[[[P(C|IMEPIT)p(ME,P,IT)dMdE dP dI dT

What you have done is integration as marginalization.

What does integration as marginalization buy you
analytically?

1. You do not need certainty about who defects first.
2. You do not need to identify the trigger.
3. You do not need a clean causal chain.

Here’s what you obtain:
1. A probability surface, not a narrative.

2. Sensitivity to structural conditions rather than anecdotes.
3. Early warning through gradient change, not event confirmation.
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4. Traditional vs. modern coups

Traditional coups are analytically cleaner because:

o Variable spaces are smaller
e Mechanisms are more direct
e Dependencies are tighter

This makes them ideal for demonstrating the following:

1. How marginalization handles uncertainty

2. How calculus replaces intuition-driven scenario ranking

3. Why some coups look “sudden” but are mathematically smooth
transitions

Modern democratic or institutional coups increase dimensionality, but the
same logic holds. The integral simply runs over more hidden variables.

5. The core insight for intelligence tradecraft
o Differentiation tells you where pressure is increasing.

¢ Integration (as marginalization) tells you whether the system,
as a whole, is moving toward regime change even when no
single indicator is decisive.

So,

As an intelligence analyst, integration as marginalization allows you to
assess the likelihood of a coup by accounting for all plausible
configurations of hidden actors, intentions, and triggers, without
requiring a definitive causal narrative.
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Contrasting Analytic Approaches
to Coup Assessment

One might wonder how marginalization contrasts with Indicator
Checklists or LAMP scenario enumeration. Below, we’ll see a direct,
technical contrast between integration-as-marginalization, indicator
checklists, and LAMP scenario enumeration, written in the language of
intelligence tradecraft rather than abstraction.

1. Indicator Checklists vs. Marginalization

How indicator checklists work

Indicator lists decompose a coup into observable signals:

Senior officer defections

Troop movements near capitals
Emergency decrees

Media shutdowns

Elite flight

Analytically, this is a threshold model:

Coup Likely if Yw;I; > 6
Where:
e [; are indicators

e w; are analyst-assigned weights
e 0 is a decision threshold
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The structural problem
Indicator lists assume:
o Observability is reliable
« Indicators are conditionally independent

e Absence of indicators implies low risk.

In calculus terms, indicator checklists operate on point samples of a
continuous system. They ask: /s the system here yet?

What marginalization does differently

Marginalization treats indicators as noisy projections of latent
variables:

I;=gi(Z)+¢€

Instead of asking whether indicators crossed a threshold, you integrate
over the uncertainty in Z:

P(C)=[P(CI1Z)P(Z|DdZ

Key contrast:

e Checklists wait for signals.
e Marginalization estimates probability even when signals are
incomplete, suppressed, or deceptive.

This is why coups often appear “sudden” only to checklist-based
systems.
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2. LAMP Scenario Enumeration vs.
Marginalization

What LAMP does exceptionally well
LAMP enumerates alternative futures by:
« |dentifying key actors
o Defining their choices
e Sequencing interactions into discrete scenarios
e Ranking scenarios by relative likelihood.

This produces a scenario space:

{51,52, ..., Sn}

Each scenario is internally coherent and causally explicit.

The structural limitation
LAMP requires:

o Explicit actor identification

o Discrete branching decisions

« Bounded scenario sets.

Mathematically, this is a discrete approximation of a continuous state
space.

Even with excellent tradecraft, you are sampling points in a much
larger, often unknowable space.
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3. Where Marginalization Diverges Fundamentally

Marginalization does not enumerate futures.
It integrates over them.

Instead of:

n
P(C) = ) P(C 150 P(Si)
k=1
you are conceptually doing:

P(0) =f P(C1Z)P(Z)dzZ
all plausible states

Why this matters!

e You are no longer limited by how many scenarios you can
imagine

e You are no longer penalized for missing the “right” storyline

e You do not need to name the actor who defects first.

This is not better storytelling.

It is better epistemic coverage—the great extent to which your analytic
method systematically accounted for what could be known, what could
not be known, and how uncertainty propagated through your judgment.
Instead of privileging the most coherent narrative or the most
persuasive scenario, you ensured that all plausible variables, hidden
states, and alternative explanations were represented, weighted, and
integrated, even when they resisted clean storytelling.

The result would not be a more compelling story, but a more complete
map of the knowledge space: where your confidence is justified, where
it was conditional, and where ignorance remained explicit rather than
disguised as intuition or consensus.
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4. The relationship is not replacement, but
hierarchy

Importantly:

e Indicator checklists are local sensors
e« LAMP scenarios are structured narrative probes
e Marginalization is global system inference

In practice:

« LAMP helps define the support of the integral (what states are
plausible)

e Indicators help update P(Z | I)

« Marginalization performs the actual inference

This places calculus above method, not in competition with it.

5. Why calculus changes coup analysis
specifically

Coups are:

e Nonlinear
e Threshold-sensitive
e Dominated by hidden coordination.

Let me explain:

Coups are nonlinear because small changes in key variables—such as
elite defections or military hesitation—can produce disproportionately
large shifts in outcomes, making linear trend extrapolation unreliable.
They are threshold-sensitive in that political order often appears stable
until critical tipping points are crossed, after which collapse or seizure of
power occurs abruptly rather than gradually. Finally, coups are
dominated by hidden coordination, as their success depends less on
visible mass action than on covert alignment among elites,
commanders, and institutions whose commitments remain concealed
until the decisive moment.
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Discrete methods struggle precisely where coups live.
Marginalization allows you to:

1. Reason under conditions of radical uncertainty
2. Detect risk accumulation before overt movement
3. Explain “surprise” coups as analytically predictable outcomes.

In essence,

Indicator checklists look for confirmation, LAMP constructs plausible
stories, but integration as marginalization allows analysts to estimate
coup probability across all plausible hidden configurations without
requiring either visible signals or complete narratives.

Summary

Let's summarize calculus, marginalization, and the limits of
discrete tradecraft.

Traditional intelligence approaches to coup analysis rely heavily on
indicator checklists and scenario-based methods such as the Lockwood
Analytical Method for Prediction (LAMP). Indicator checklists function
as threshold systems, signaling risk only when observable events cross
predefined levels. While useful for confirmation, they are structurally
dependent on visibility and often fail when actors conceal intent,
suppress signals, or coordinate covertly. As a result, coups frequently
appear sudden not because they are analytically discontinuous, but
because the methods used to detect them sample only narrow points of
an underlying continuous system.

Scenario-based methods improve on this limitation by explicitly
modeling actors, decisions, and sequences of interaction. LAMP, in
particular, provides disciplined structure and guards against single-story
bias by enumerating alternative futures. However, scenario
enumeration remains a discrete approximation of a far larger state
space. It requires analysts to identify key actors and plausible branches
in advance, constraining inference to the set of futures that can be
explicitly imagined and articulated.
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Integration as marginalization offers a complementary, higher-order
approach. Rather than enumerating specific pathways to regime
change, it treats coup risk as the aggregate outcome of many partially
observed and unobserved variables, integrating over all plausible
configurations of actors, intentions, and triggers. In this framework,
indicators inform probability distributions rather than act as gates, and
scenarios define regions of plausibility rather than exhaust the analytic
space. Calculus thus enables inference under deep uncertainty,
allowing analysts to assess the likelihood of a coup even in the
absence of decisive signals or complete narratives.

In coup analysis, where coordination is hidden, causality is nonlinear,
and timing is decisive, this shift is critical. Differentiation highlights
where pressures are increasing; integration through marginalization
determines whether the system as a whole is approaching a phase
transition. This does not replace established tradecraft, but situates it
within a probabilistic structure capable of explaining why ostensibly
“‘unexpected” coups are, in fact, analytically foreseeable.
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Part 2: Integration as
Marginalization in Action

Now that we’ve dealt with the basics of how “integration as
marginalization” (a calculus principle), let's see how it turns noisy intel,
disagreeing models, and clashing analysts into a disciplined
probability—without the trap of false certainty.

Here’s the scenario:

A single intercepted message.

A blurry satellite frame.

Two confident briefs, one skeptical, and
A headline-sized question:

“A coup will occur within 30 days.”
A high-stakes claim.

Then the familiar situation:

Intelligence analysts live in a paradox:

e They have too little data... until they have too much (and get
overwhelmed).

e Signals are noisy.

e Sources are uneven.

¢ Information overload tempts their minds into shortcuts: pick the
most convincing model, trust the loudest analyst, treat one
dramatic sensor hit as decisive.

Yes, there’s a calculus principle that cleanly counters that temptation:
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Applying the calculus principle:
integration as marginalization

Here’s the idea:

When something important is unknown (sensor noise, model
correctness, analyst calibration), don’t “pick a value.”

Integrate it out.

P(C | data) = [ P(C | data,z) p(z | data) dz

That integral is not academic decoration. It's a robust fusion layer—a
guardrail against confident mistakes.

Below is a concrete, end-to-end toy architecture showing how the same
calculus operation stabilizes each step of analysis:

Sensor stream y — Feature extractor x=f(y) — Ensemble models —
Analyst layer — P(C | all) (unknown noise) (deterministic)
(model uncertainty) (disagreement)

You'll run one numerical pass all the way through—then add one more
realism layer: correlation, to prevent double counting.

You will start with a prior (because you always have one):
Let C be “coup within 30 days.”
Assume a cautious prior:

P(C) 030

P(C)=0.30=>00=1_P(C)_070

= 0.4286

Odds are useful because evidence often multiplies odds.
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Layer 1 — Sensor stream: integrate over
unknown noise

A sensor reading is rarely “truth.” It's truth plus conditions (jamming,
spoofing, weather, compression artifacts, operator error). So, the key
uncertainty is often the noise level itself.

Model
Observed sensor reading ytends to be higher if Cis true:

y1C 0% ~N(uy,0%),y | =C 0% ~ N (up, %)

Let u; = 1,4, = 0. Observe y = 2.
The calculus move

Instead of assuming a fixed o, integrate over o2:

p(y1C)=[pyI|C d%) p(c?) do?

This produces a heavier-tailed predictive (often Student-t-like),
meaning: extreme readings don’t force extreme certainty when
noise is uncertain.

A numeric update (integrated-noise example)

Use a Student-t predictive with df v = 4and scale s = 1(a simple stand-
in for variance marginalization).

The likelihood ratio is:

_ 2 (V+1)/2
14 6% #20)

VS

— N2
14+ Q=8

VS

LRsensor =

Pluginy=2,u,=0,u; =1L, v=4,s =1:
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o (Y—po)P =4
e -w)?=1
2.5
1 +% 2 2.5 .
LRsensor = — = <—1.25) = (1.6)°> = 3.24

1+Z

Update odds and probability:

0, = 0p - LRegnsor = 0.4286 - 3.24 = 1.389
0, 1389
= = 0.581

“1+0, 2389

Py

After the sensor, with marginalization: P(C) = 0.581

Why this matters: if you naively assumed low noise (fixed small o),
that same y = 2can push you near certainty. Marginalization refuses to
crown a single sensor hit as destiny.

Layer 2 — Feature extractor: turn streams into
usable evidence

Let the feature extractor produce x = f(y). In thistoy run, setx =y =
2. In real systems, x could be a multi-sensor embedding or fused
feature vector.

The key point: the extractor produces inputs, but the calculus
discipline lives in how you treat uncertainty downstream.
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Layer 3 — Ensemble: integrate over model
uncertainty

In real analytic stacks, you rarely have “the model.” You have models—
trained on different data, tuned differently, fragile under distribution
shift.

Let the models output:
e P(C|x,M;)=0.90(aggressive)
e P(C|x,M;)=0.55
e P(C|x,M3) = 0.20(skeptical)

Instead of picking the loudest model, do Bayesian model averaging:

P(C | x) = ZP(C | x, M) i
k

Assume evidence-based weights (recent validation / fit):

wy = 0.20,w, = 0.50,w; = 0.30

To combine cleanly with our running odds 0,, we compute an ensemble
likelihood ratio relative to the incoming odds.

Incoming odds:

0, =228 _ 1 386
10419 7

1’9’; , and thus an implied multiplier:
—VPk

Each model implies odds 0, =

Ok
LRy = —
Compute:

e M;:0=9>=LR, =9/1.386 = 6.49
e M, 0=1222= LR, =1.222/1.386 = 0.882
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e M;: 0 =025= LR; = 0.25/1.386 = 0.180

Now integrate over model identity (discrete “integral”):

LRons = Z wy LRy = 0.2(6.49) + 0.5(0.882) + 0.3(0.180) = 1.793
k

Update:
0, = 0y - LReps = 1.386 - 1.793 = 2.485
2485 0713
27142485

After the ensemble, with marginalization: P(C) = 0.713
Notice the behavior: one model wants 0.90, another wants 0.20. The

integral doesn’t “average vibes”—it weights plausible worlds and
prevents the system from committing to a single brittle story.

Layer 4 — Analyst layer: integrate over
disagreement and calibration

Now the human layer: analysts disagree, often for good reasons. If you
treat disagreement as “someone must be wrong,” you become brittle. If
you treat it as “uncertainty is real,” you can update without lurching.

Two analysts report:

e Analyst A: p, = 0.80— log-odds a; = log % = 1.386
e Analyst B: pg = 0.30— log-odds a, = log g = —0.847

Treat their log-odds as noisy measurements of a latent “best current
log-odds” 6:

a; 16,72 ~N(6,7%)
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Let the machine output P, = 0.713become the prior on 6:

0.713
0.287

6, = log = log (2.485) = 0.910

Assume machine variance v, = 0.20(moderately confident).

The calculus move: marginalize analyst reliability

Instead of selecting one analyst noise level 72, integrate over it. Use a
simple mixture prior:

« with prob 0.5: analysts are sharp today, t2 = 0.2
« with prob 0.5: analysts are noisy/shifted today, 72 = 2.0

For a fixed 72, Normal-Normal update gives:

1 1\?!
vpost(Tz) = (U_0+Zi'f_2)

0 a;
.upost(TZ) = Upost(TZ) (v_g + z . T_zl)
i

1
1+e~t’

Then probability is o (upest), Where o (t) =
72via the mixture average.

Finally integrate over

Case 72 = 0.2:

Voost = (5 + 5+ 5)~ = 1/15 = 0.0667

1
Hpost = 72 (5(0.910) +5(1.386) + 5(—0.847)) = 0.483
p(0.2) = (0.483) = 0.618

Case 72 = 2.0:

Vpost = (5 + 0.5 +0.5)"1 = 1/6 = 0.1667
1
Hpost = £ (5(0.910) + 0.5(1.386) + 0.5(~0.847)) = 0.803
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p(2.0) = ¢(0.803) = 0.691

Integrate:

P; ~ 0.5(0.618) + 0.5(0.691) = 0.655

After analyst layer, with marginalization: P(C) = 0.655

And look at the shape of that result: the system is meaningfully
concerned (0.655), but it refuses to swing to 0.80 or collapse to 0.30
just because two humans disagree.

End-to-end result: the robust probability

Starting from 0.30, after sensor + ensemble + analysts (each with
marginalization), we end at:

P(C | all) ~ 0.655

This is the calculus-powered virtue: firm enough to guide action,
humble enough to avoid catastrophe from false certainty.

One more realism layer: correlation and “double
counting”

Real fusion fails most often not because of “bad math,” but because of
a subtle human trap:

You think you have three independent confirmations.
You actually have one confirmation echoed through shared pipelines.
Models share training data. Analysts share the same briefing. Sensors

share failure modes. Correlation means you must not count evidence
as independent.
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Correlated analysts: the clean fix using
covariance (and what it does numerically)

Earlier we effectively assumed analyst errors were independent:

Var(a) = 721

If the analysts share the same briefing and assumptions, their errors
can be positively correlated. Model that with:

1 p
— 2
Z—T[pl

The posterior precision contributed by the analyst pair is no longer Tiz It
becomes:

2

17y 11=—
2(1+ p)

So, correlation shrinks the effective information.
Quick numeric: p = 0.7(strongly shared framing), 72 = 0.2
Independent case precision from analysts: % =10

Correlated case precision:

2
02(1+0.7) 034

= 5.882

That’s a 41% drop in effective analyst weight. Same two opinions, less
net “evidence,” because they’re partially the same opinion.

We can redo the posterior mean quickly using the correlated formulas.
With prior 8 ~ V' (8,, vy)and correlated measurements a:
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Vpost = (Ui0 +1Tz—11)_1
6o

Hpost = Vpost (17_0 +1TZ_1a)

1

For72=0.2,p=07,31= [_1p _1”]. With a = [1.386, —0.847],

T2(1-p?)
1-p
Ty-1, —
1'% a—m(a1+a2)

Compute pieces:

e a;+a,=0539
e 1—p?2=1-0.49=0.51
e T2(1-p?* =0.2%0.51=0.102

N ) — ) —
1'X " a= 0102 0.539 = 2.941 - 0.539 = 1.585

Now:

e prior precision 1/vy =5

« analyst precision 175711 = —

0.2(140.7) = 5.882

Vpost = (5+5.882)1 = 0.0919
Hpost = 0.0919(5(0.910) + 1.585) = 0.0919(4.55 + 1.585)

= 0.0919(6.135) = 0.564
P = 5(0.564) = 0.637

Correlated analysts push the result down: from ~0.655 to ~0.637 in
this branch—because the pair provides less independent evidence than
it appears.

That’s exactly what “anti-double-counting” should do.
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Correlated models: same idea, different implementation
Ensemble models are often correlated because they share:

training datasets,
feature pipelines,
labeling biases,
evaluation leakage,
deployment drift.

A practical toy correction is to shrink the ensemble LR toward 1
(neutral) using an “effective number of independent models” K:

Keff
log LReps, corrected = K log LRens

If three models are highly similar, K.#might be 1.5 instead of 3. Then:

e original LRgns = 1.793

o log LR = log (1.793) = 0.584

e corrected log LR = (1.5/3) - 0.584 = 0.292
o corrected LR = ¢%%9%2 = 1.339

Instead of boosting odds by 1.793, you boost by 1.339—because the
“three votes” are partly the same vote.

That single adjustment prevents the classic failure mode: a correlated
chorus that sounds like independent confirmation.

Why this works as a modern analytic architecture

This is the convergence point between Bayesian reasoning and Al: you
can build a pipeline where every layer asks the same mature question:

“What am | unsure about, and what happens if | integrate over it?”

« Sensor layer: integrate over g?so a spike doesn’t equal
certainty.

« Model layer: integrate over Mso the best model doesn’t become
a dictator.
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« Analyst layer: integrate over 2so disagreement becomes
structured uncertainty, not chaos.

« Correlation layer: integrate (or explicitly model) dependence so
echoed evidence doesn’'t masquerade as multiple confirmations.

The result isn’t just a number. It's a posture: disciplined belief under
pressure.

A final way to say it to a decision-maker

If you had to brief this pipeline’s output in one sentence:

“Based on current sensor readings, model ensemble output, and
analyst judgments—while accounting for unknown noise, model
uncertainty, analyst calibration, and correlation—we estimate the
probability of a coup within 30 days at roughly 0.65, not near-
certainty, and not dismissible.”

That’s the value of the integral: it turns ambiguity into action without
turning action into hubris.

If you want, | can rewrite this article in a more magazine-style narrative
voice (less math-forward) while keeping the calculations in sidebars, or
| can expand the correlation section into a full “double counting” case
study (shared dataset, shared briefing, and shared sensor failure mode
all at once).

Expand the correlation section into a full “double counting” case study
(shared dataset, shared briefing, and shared sensor failure mode all at
once).

Below is a deep-dive case study that expands the correlation issue
into a realistic, failure-prone intelligence scenario—and shows how
integration as marginalization prevents double counting when
correlations stack across sensors, models, and analysts.
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The Most Dangerous lllusion in
Intelligence

When three confirmations are really just one (and how
Calculus stops you from falling for it)

The most catastrophic analytic failures rarely come from bad evidence.

They come from evidence counted multiple times under different
names.

“We have SIGINT confirmation, model confirmation, and analyst
confirmation.”

What you actually have is: one fragile signal echoing through a shared
system.

In this section, we’ll walk through a full double-counting failure mode,

and then show—step by step—how correlation-aware marginalization
prevents false certainty.

The scenario: a coup signal spreads through the system

The triggering event:

A spike in encrypted communications is detected inside a military
community.

o Traffic volume increases sharply
e Encryption pattern shifts
« Timing coincides with leadership travel

On its face, this looks like coup preparation.
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But here’s the hidden structure:

Single underlying cause:

— Temporary satellite relay malfunction
— Packet duplication + timestamp Jjitter
— Apparent surge in encrypted traffic

Now watch how this one technical anomaly fans out.

Layer 1: Correlated sensor failure (hidden
common mode)

What analysts see:
e SIGINT sensor A reports surge
e SIGINT sensor B independently confirms surge
o Automated alert threshold crossed twice
What’s actually happening:
Both sensors rely on:
o The same satellite relay
e The same packet reconstruction algorithm

e The same clock synchronization source.

So, the observation model is not:

yiLy:IC

] 1co ~ N([ﬁ] : [,;22 p:;])

but instead:

with high correlation p = 0.8.
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Why naive fusion fails

If you (incorrectly) treat the sensors as independent, the likelihood ratio
multiplies twice:

LRpaive = LRy X LR,
If each sensor suggests LR = 3, you conclude:

LRysive =3 X3 =9

The calculus correction

With correlation, the effective evidence is:

log LRcorrected = 1 (log LRy + log LR;)

+p

For p = 0.8:

1

~ 0.56
1.8

So:

10g LRcormected = 0.56 X 1og 9 = LRygrrected ~ €7°°%%° = 3.5

Two sensors # double evidence.

They barely count as more than one.

This is integration over shared noise—acknowledging a latent failure
mode both sensors depend on.
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Layer 2: Correlated models (shared training data
illusion)

What leadership hears:
e Model A (LSTM) says 0.85 probability
e Model B (Transformer) says 0.80
e Model C (GBM) says 0.75
“Three independent models agree.”
What's actually happening:
All three models:
o Were trained on the same historical coup dataset,
e Learned the same spurious pattern:
“encryption spike — coup”,

o Never saw examples of satellite relay failures in training.

Formally, the models are conditionally dependent:

P(My, My, M | C) # HP(Mk 1 0)
k

The failure mode
Bayesian Model Averaging assumes independence unless corrected.

Naively:

P(C | %) =Zwkp(c | x, M)
k

But if the models are correlated, the weights exaggerate confidence.
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The calculus fix: effective number of independent
models

Introduce a latent variable D: the shared dataset bias.

P(Clx) =] (ZP (C | x, My, D) Wk>p(D) dD
k

Practically, this becomes a shrinkage factor:

Keff
log LRensemble — TIOg LRensemble

e K=23,
e but K. = 1.3(heavy overlap),

then a strong ensemble multiplier of LR = 5becomes:

1.3
log LRcorrected = ?log 5=>LR~18

Three models collapse into “about one model plus a bit.”

That’s marginalization over shared inductive bias.

Layer 3: Correlated analysts (shared briefing
cascade)

What the decision-maker hears:

o Analyst A: “80% chance of coup”
e Analyst B: “70% chance”
e Analyst C: “75% chance”
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“Consensus is forming.”

What's actually happening:

All analysts:
o Attended the same morning briefing,
« Saw the same charts,
e Used the same model outputs,
e Anchored on the same initial framing.

They are not independent measurements of reality. They are
measurements of each other’s assumptions.

The math of correlated judgment
Let analyst log-odds be a;, modeled as:

ai=9+€i

but now:

Cov(e;, €) = pt*(p > 0)

The total information in nanalysts is not n/72, but:

n

Effecti ision =
ective precision A+ m=1p)

Example:
e n=23,
e 72=0.5,
e p=20.6

Independent assumption:

precision =3/0.5 =6

Copyright © 2023 by Nwankama Nwankama Page 43



The Question of a Coup? Let’s See What Calculus Would Say

Corrected:

3

= =2.73
05(1+2%06) 0.5x2.2

precision =

You just lost over half the evidence once correlation is acknowledged.

This is marginalization over shared framing bias.

The compounding danger: correlation across
layers

Here’s the true hazard:

Same sensor glitch

!
Same corrupted feature

N
Same learned model pattern

!
Same briefing narrative

!
Same analyst consensus

Each layer looks independent.
Each layer repeats the same signal.
Without calculus-aware marginalization, your system does this:

LRtotaI = LRsensor X LRmodeI X LRanaIyst

With correlation-aware integration, it becomes:

LRiotal = f LR (Zshared) P (Zshared) @Zshared

And that integral refuses to multiply echoes.
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What robust systems do differently

A mature analytic architecture explicitly asks at every layer:
“What hidden variable could explain multiple signals at once?”

Then it integrates over it.

Layer Hidden variable marginalized
Sensors  Shared noise / failure mode
Models Shared dataset & inductive bias
Analysts  Shared briefing & anchoring
Fusion Shared causal pathway

This is not pessimism.

It is structural humility.

Final Takeaway

In a high-stakes situation like a coup;

When security analyst says, “We have multiple independent
confirmations,”

A calculus-trained analyst would ask a harder question: “Independent
conditional on what?”

A calculus (precisely, and Integration as Marginalization) operation is
the formal way to pose—and answer—that question.

It does not make intelligence intimidating. It makes it harder to fool.

This manual does not argue that calculus replaces judgment,
experience, or intelligence tradecraft; it disciplines them. It forces you to
confront how uncertainty actually behaves as information accumulates:
how hidden coordination distorts signals, how thresholds create abrupt
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shifts, and how confidence can rise for the wrong reasons when
repetition masquerades as confirmation.

In coup analysis—where outcomes hinge on concealed alignments and
nonlinear escalation—this discipline is not optional. It is the difference
between tracking risk as it evolves and declaring certainty only after it
has already collapsed.

It is reasonable to acknowledge that mathematics is demanding.

But it is demanding precisely because it answers hard questions in the
most objective way we have. Calculus underpins modern engineering,
medicine, physics, and financial markets not because it is elegant, but
because it works. If societies are willing to rely on it to keep aircraft in
the air, markets stable, and patients alive, it is difficult to argue that
questions of national security are somehow exempt from the same
rigor.

A calculus-based approach does something subtle but essential: it
keeps knowledge provisional without rendering action paralyzed. By
integrating over what you cannot observe, weighting what you only
partially trust, and delaying closure until assumptions are exhausted
rather than convenient, you preserve analytic honesty under pressure.
Leaders are not protected by bold predictions; they are protected by
analyses that explain where confidence comes from, where it does not,
and how quickly either could change.

The question of a coup is never simply whether it will happen. It is how
close the system is to invisible thresholds, how fast alignment is shifting
beneath the surface, and how much apparent stability is inferred rather
than earned. Calculus does not promise certainty. It offers something
more valuable: a disciplined way to stay ahead of surprise.

And in intelligence, surprise is rarely the result of missing facts. It is the
result of deciding too soon.
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