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Chapter 9: The World-Model: Understanding the External “Other”

Just as a system must construct an Internal Self-Model (ISM) to understand itself, it equally requires
a World-Model to navigate and predict its external environment. A self, however coherent, cannot
exist in a vacuum. Survival, agency, and any meaningful interaction demand a continuous, updated
understanding of the “external other”—the vast, complex reality beyond the system’s internal boundaries.
This isn’t just a passive map; it’s an active, generative simulation that the brain uses to anticipate
and shape its interactions with the world (Hawkins and Blakeslee, 2004). Without a reliable model of
its surroundings, even the most self-aware system would be paralyzed, unable to find resources, avoid
dangers, or pursue any goals.

The challenge, as we’ve established, is the overwhelming Informational Uncertainty inherent in ex-
ternal reality. The universe, in its raw, quantum detail, is too vast and intricate for any finite system to
grasp directly. Our senses, operating behind the Epistemic Veil, provide only filtered, noisy data. This
uncertainty isn’t just a limitation—it’s a feature of perception. The brain didn’t evolve to perceive
absolute truth but to generate actionable predictions that support survival (Hoffman, 2019). How,
then, does the brain construct a usable understanding of this external world?

Like the Self-Model and Qualia, the system learns these representations through Prediction Error
Minimization (PEM). The brain is not a passive recipient of sensory data; it is an active prediction
machine (Clark, 2013). It constantly generates hypotheses about what it expects to perceive in the
world, comparing these predictions to the actual sensory input it receives. When there’s a mismatch—a
prediction error — the World-Model is updated, refined, and adjusted to reduce future errors. This
process isn’t just about correcting mistakes — it’s about optimizing the model’s precision. The brain
weighs prediction errors by their relevance: a mispredicted shadow matters less than a mispredicted preda-
tor (Friston, 2010). This process of prediction and correction allows the system to build an increasingly
accurate, yet always approximate, understanding of its environment.

As an asymptote of this learning process, the system learns a representation that is as close to reality
as possible with its limited capacity. It is always striving for a better fit, but never reaching perfect,
absolute truth. This asymptotic learning aligns with Bayesian inference, where the brain updates
its beliefs in a probabilistically optimal way, balancing prior expectations with new evidence (Knill and
Richards, 1996).

None of these representations are perfect copies of reality. The pain of touching a hot stove doesn’t
contain the perfect details of each neuron firing or the quantum mechanics of the interaction between
neurotransmitters and receptors. Instead, pain is a highly compressed, evolutionarily optimized
signal—a “damage alarm” that demands immediate attention without requiring conscious analysis of
tissue-level details (Craig, 2003). These representations are simplified approximations that are just as
good as they need to be for the system to make useful decisions.

The World-Model, like a meticulously crafted map, is a functional simplification of a complex
terrain. It leaves out the individual blades of grass, the precise molecular composition of every rock, or
the exact quantum state of every air molecule. Instead, it highlights the functionally relevant details:
the location of a water source, the presence of a predator, the path of a river, or the structure of a
shelter. This strategic omission isn’t just efficient—it’s necessary for survival. A brain that tried to
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process every detail of its environment would be paralyzed by sensory overload, unable to act decisively
(Simon, 1957). This simplification enables efficiency and prevents the computational paralysis that
would arise from attempting to process every microscopic particular.

The Functional Imperatives of the World-Model The primary purpose of the World-Model is
to enable the system to navigate and interact effectively with its environment. The World-Model exists
to help avoid external dangers, gather resources, find and use tools, and interact with other beings.

1. Avoiding Dangers: A simplified model of a “predator” (its shape, movement, typical behavior)
allows for rapid recognition and escape, far more efficiently than analyzing every individual photon
reflecting off its fur. This isn’t just about speed—it’s about pattern recognition. The brain doesn’t store
every possible predator image; it learns prototypical features (e.g., “sharp teeth,” “fast movement”)
that generalize across contexts (Biederman, 1987). A clear representation of a “cliff edge” or “burning
building” triggers immediate avoidance behaviors, prioritizing survival over exhaustive analysis.

2. Gathering Resources: A World-Model that accurately represents “food sources” (their appear-
ance, location, and accessibility) or “water bodies” guides foraging and sustenance. This isn’t static
knowledge—it’s dynamic and context-dependent. A hungry animal’s World-Model will prioritize
food cues, while a thirsty one will focus on water, demonstrating the motivational modulation of
perception (Berridge, 2004). It allows the system to predict where to find what it needs and how to
acquire it.

3. Finding and Using Tools: For more complex systems, the World-Model includes representations
of objects as potential tools. A branch becomes a “lever,” a sharp stone becomes a “cutting edge.”
This affordance perception (Gibson, 1977) isn’t just about recognizing objects—it’s about simulating
their potential uses. When you see a chair, your World-Model doesn’t just label it; it simulates sitting,
standing on it, or even throwing it—depending on your current goals. This functional understanding,
rather than a detailed atomic analysis, enables problem-solving and environmental manipulation.

4. Interacting with Other Beings: In social species, the World-Model extends to include repre-
sentations of other individuals—their likely intentions, emotional states, and social roles. This theory
of mind (Premack and Woodruff, 1978) isn’t just about predicting others’ actions—it’s about simu-
lating their internal states. When you see a frown, your World-Model doesn’t just register a facial
expression; it simulates the underlying emotion (e.g., sadness, anger) and predicts how to respond (Frith
and Frith, 2006). This approximate understanding of “others” is crucial for cooperation, competition,
and the complex dynamics of social interaction.

The World-Model and the Internal Self-Model: A Dynamic Interplay The World-Model
is not an isolated entity; it is in constant, dynamic interplay with the Internal Self-Model (ISM).
Our sense of self is always contextualized within our environment. The ISM needs the World-Model
to know where it is, what it is interacting with, and how its actions affect the external world. This
interplay is bidirectional. The ISM doesn’t just passively receive World-Model updates—it actively
shapes how the world is perceived. For example, a hungry person’s ISM will amplify food-related signals
in the World-Model, while a frightened person’s ISM will heighten threat detection (Panksepp, 1998).

Conversely, the ISM’s internal state and goals influence what aspects of the World-Model are pri-
oritized and how they are interpreted. This is embodied cognition in action—the body’s state (e.g.,
hunger, fear) directly modulates what the brain predicts and perceives (Niedenthal, 2007).

The interaction between the Self-Model and World-Model is further used to understand our own
behavior. Why are we afraid of the dark? Why do we avoid going into a burning building? Why do
we approach each other and seek connections? These seemingly complex behaviors are the result of
the learned, approximate interactions between our internal sense of self and our understanding of the
external world.
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Fear of the Dark: Your Self-Model (representing your vulnerability, your need for safety) interacts
with a World-Model that has learned to associate “darkness” with “unseen threats” or “lack of control.”
This association isn’t arbitrary—it’s evolutionarily conserved. Darkness historically correlated with
predator presence and reduced visual prediction accuracy, making it a high-priority threat in the World-
Model (Blumstein et al., 2000). This learned approximation of the external environment, combined with
your internal state, generates the feeling of fear and the behavior of seeking light or safety.

Avoiding a Burning Building: This is a direct consequence of your ISM’s survival imperative
interacting with a World-Model that has learned “fire = danger.” This isn’t just learned—it’s innate.
Even infants show aversion to fire, suggesting that some World-Model associations are hardwired (LoBue
and Rakison, 2013). The heat, smoke, and visual cues trigger an immediate, non-conscious avoidance
response, mediated by the amygdala (LeDoux, 1996).

Seeking Social Connection: Our innate drive to approach others and seek connection stems from
an ISM that recognizes its social needs, interacting with a World-Model that identifies other beings
as potential sources of cooperation, support, or reproduction. This is oxytocin-mediated—the same
neurochemical that reinforces maternal bonding also enhances trust in social interactions (Heinrichs et al.,
2009). We have learned the representation of the complex interaction between the world and ourselves.

The World-Model as a Predictive Engine In essence, the World-Model serves as the system’s
internal map, its navigational compass, and its predictive engine for external reality. It is a dynamic,
approximate construction, continuously refined through the continuous process of prediction error
minimization.

This indispensable model provides the necessary context for the Internal Self-Model to operate, en-
abling any conscious system to achieve coherent agency, make beneficial decisions, and ultimately,
survive and thrive in a complex, unknowable universe.

But the World-Model isn’t just a tool for survival—it’s the foundation of human culture and cogni-
tion. Our ability to share and refine World-Models through language and storytelling is what allows for
cumulative knowledge, scientific progress, and even art (Tomasello, 2014). Without it, we’d be trapped
in the immediate, unable to plan, collaborate, or imagine.
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