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Will Modern Al Reach Singularity?

| arge Language Models:
Assessment for Singularity

Ryunosuke Ishizaki, Mahito Sugiyama
(National Institute of Informatics)

Philosophically and Informatically, we We can theoretically assess the dangers
examine whether LLMs will reach a of modern LLMs. If we can achieve an
singularity—the moment when LLMs intelligence explosion safely, a
amplify intelligence autonomously and self-improving Al would be benefitial to
exponentially. humanity.
Background=Purpose

Philosophy Informatics

Extendable method (D. Chalmers) Self-rewarding Language Models (Yuan et al.)

—the condition for Al to reach singularity —enables self—-meta selection reward for DPO

—creation of the better intelligent system Lr(r¢, D) = —E(z ., ,y)~D 108 0174 (Z; Y ) =74 (T, 1) }

Common goals of ultraintelligence (N. Bostrom) Self-Taught Optimizer (Zelikman et al.)

G1. Self-preservation G2. Goal-content integrity -Recursively Self-Improve (RSI) coding for LLMs

G3. Intelligence enhancement Self-Debugging LLMs (Chen et al.)

G4. Resource acquisition Testing & debugging of problems

Research Contents
Method What will happen?

Potential singularity model structure super—exponential growth of population
Code-Executable Environment Code-Executable Environment . Usual Malwares end Up tO LOgiStiC mOdel
- £ (N): LLMs can improve themselves

dN k
— = N(e(N)— =N + k
— = N(e(N) - 7N +)

If always dN/dt>0,
super—exponential growth will happen.

Prompt

* Creation of RSI Reward Prompt Format (RPF) 2000 2 Population change over time
.Tha maximal compIIeX|ty of coding ability E ~q - :
is roughly determined by model parameter 6, :
N N1000 -
RSI RPF, and seed dataset Dseed. N\
’ 500 -
Caing = G0, RSI.RPF,z ™ Dged ) ;
.
0 F. - é 8 10
If cmax Is greater than C lusi "
the fully self-coding complexity 7, onc US.IOI‘I |
+ will be an extendable method. *More ethlcallde\{elopllﬂent IS needefd
- Safely reaching intelligence explosion
C(0, RSI_RPF,x ~ Dgeeq) > gives us enormous benefits
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