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The Platonic Representation Hypothesis

Minyoung Huh "' Brian Cheung *

Abstract

We argue that representations in Al models, par-
ticularly deep networks, are converging. First, we
survey many examples of convergence in the lit-
erature: over time and across multiple domains,
the ways by which different neural networks rep-
resent data are becoming more aligned. Next, we
demonstrate convergence across data modalities:
as vision models and language models get larger.
they measure distance between datapoints in a
more and more alike way. We hypothesize that
this convergence is driving toward a shared sta-
tistical model of reality, akin to Plato’s concept
of an ideal reality. We term such a representation
the platonic representation and disc several
possible selective pressures toward it. Finally,
we discuss the implications of these trends, their
limitations, and counterexamples to our analysis.
Project Page:
Code:

phillipi.github_ie/prh
github. con/minyoungg/platonic-rep

1. Introduction

Al systems are rapidly evolving into highly multifunctional
entities. For example, whereas in the past we had special-
purpose solutions for different language processing tasks
(e.g.. sentiment analysis, parsing, dialogue). modern large
language models (LLMs) are competent at all these tasks us-
ing a single set of weights (Srivastava et al., 2022). Unified
systems are also being built across data modalities: instead
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The Platonic Representation Hypothesis

Neural networks, trained with different objectives
on different data and modalities, are converging to a
shared statistical model of reality in their representa-
tion spaces.

A
u u

Figure 1. The Platonic Representation Hy pothesi
and text (¥) are projections of a common underlyi .
We conjecture that representation learning algorithms will con
verge on a shared representation of Z, and scaling model size, as
well as data and task diversity, drives this convergence.
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care (Steinberg et al, 2021). In short, Al systems are becom-
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Initial State Preparation

Initial State Preparation refers to the construction of initial quantum states in quantum computing,
which is the first step in quantum computing.

Taking a single qubit as an example
The process of preparing any given target superposition state from the ground state |0) is called
initial state preparation.

quantum quantum
=

Reference: "Overview of Quantum Information Technology Development” by Guo Guangcan, July 2019.
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