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117-45-D Rethinking the Fear of Recursive Al

From models to cognitomes, from control to stabilization

Geoffrey Hinton, known as the
"Godfather of Al" warns that Al
could soon rewrite its own code
and slip out of human control
in the next few years.

Introduction

One of the most common fears in artificial intelligence is the fear of recursive self-improvement.

The argument is straightforward.

An intelligent system modifies itself.

The modified system becomes more capable.

The more capable system modifies itself again.

The cycle repeats.

Eventually, the process accelerates beyond human control.

This is an entirely reasonable concern.

But perhaps we should examine the problem from a slightly different perspective.

An engineer's memory

My own intuition about recursion does not come from philosophy, science fiction, or even artificial
intelligence. It comes from writing software in the mid-1980s in COBOL. Like countless young
programmers before me, I eventually wrote a program that disappeared into a recursive loop.

My senior colleagues smiled. They chuckled. The machine was busy doing exactly what I had instructed

it to do.

The lesson

My colleagues did not conclude that recursion itself was dangerous.

They understood something much more subtle.
Recursion is normal.

Unbounded recursion is dangerous.

Those are entirely different propositions.

1 www.manhattanproject20.com



STABILITY ENGINEERING — Volume 9

Civilization is built upon recursion

Nature itself is recursive.

e The human heart operates recursively.
o The brain functions recursively.
e Markets operate recursively.
e Organizations operate recursively.
e Science itself is recursive.
e Civilization continuously observes itself, learns from itself, modifies itself, and then repeats the
process.
Observe
l
Learn
l
Act
l
Observe

e Without recursion, adaptation would be impossible.

What engineers actually built

Early programmers quickly discovered that recursion could consume unlimited resources.
e The solution was not to abolish recursion.
e The solution was to create infrastructure.

Engineers introduced:
e memory protection;
e process isolation;
e scheduling;
e interrupts;
e quotas;
e watchdog timers;
e monitoring;
e instrumentation.

The answer was not prohibition. The answer was stabilization.

The hidden assumption
Today's discussion often assumes something like this:
Model
l

Self-modification

!

More intelligence

!

More self-modification
!
Catastrophe

The model itself occupies the center of the story. But perhaps that is too narrow a perspective.
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Enter the cognitome

The GUDIYA framework proposes a larger view. Behavior does not arise solely from the model.
Behavior emerges from the entire cognitome.
Objectives

Memory

Rewards

Tools

Environment

Humans

Other agents

Institutions
v
Cognitome
v
Behavior

The model is only one component of a much larger system.

The question changes completely

The conventional question is:
What happens if the model rewrites itself?

The cognitome question is very different:
What happens if objectives, memories, relationships, incentives, tools, permissions, and
environments continuously rewrite themselves?

That is no longer merely a problem of computation. It becomes a problem of ecology.

The missile and the hurricane

A missile is a bounded object.

A hurricane is an excited field.

You can destroy a missile with another missile.

You cannot destroy a hurricane with another hurricane.

Instead, you monitor pressure gradients, energy transfer, wind patterns, temperature, humidity, terrain,
and propagation pathways.

You stabilize the field.

Rethinking the fear

This brings us to a profound possibility.
e Perhaps the fear itself is not incorrect.
e Perhaps it is incomplete.
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The danger may not be that intelligence becomes recursive.

Recursion has always existed.

The danger may be that an entire network of coupled cognitomes begins evolving faster than
civilization's stabilizing mechanisms can adapt.

A different formulation

Instead of asking: Can the machine escape?

Perhaps we should ask: Can the field remain stable?
Instead of asking: How intelligent is the model?
Perhaps we should ask: How stable is the cognitome?
Instead of asking: How do we control the component?
Perhaps we should ask: How do we stabilize the ecosystem?

Final proposition

The fear of recursive artificial intelligence may prove entirely justified.

But recursion itself is not the enemy.

Engineers have lived with recursion for decades.

Biology has lived with it for billions of years.

The deeper challenge may be something else entirely.

We may be witnessing the birth of a civilization-scale cognitive ecosystem.

And ecosystems are governed not by control alone, but by observation, feedback, damping,
adaptation, and stabilization.

Perhaps that is the lesson my senior colleagues understood all the way back in 1985, when they smiled at
a young engineer whose COBOL program had accidentally learned to chase its own tail.
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The Helicopter Paradox

Growing up in India, one of the questions that troubled generations of middle-school Physics
students like me, went something like this:

Ifthe Earth rotates beneath us, why not simply rise vertically in a helicopter, wait for the Earth
to rotate, and then descend when America comes into view?

The answer is subtle. The helicopter is not stationary with respect to space. It already
possesses the Earth's enormous rotational velocity, and so does the atmosphere around it.
When the helicopter rises, it carries that momentum with it.

What appears at first to be a problem involving a single object turns out to be a problem
involving an entire system. Curiously, the same principle appears repeatedly in engineering.
A recursive program cannot be understood independently of the operating system that
governs it. A generator cannot be understood independently of the electrical grid to which it
is attached. An artificial-intelligence model cannot be understood independently of the
objectives, memories, tools, incentives, relationships, and environments that constitute its
cognitome.

In each case, the error is the same. We instinctively focus on the component while ignoring
the field that surrounds it. Perhaps that is one of the deepest lessons of the cognitive age:

e Components behave according to local rules.

e Fields behave according to collective rules.

And the behavior of the whole cannot always be inferred from the behavior of the part.
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