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Third-person formalization impossible.
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Alas, biologically myopic & terrestrio-centric; and 
‘information’ carries no information (!).

Happily, not bound by local biology; will 
cover aliens, God, characters of fiction, 
etc; and ‘information’ is information.

High-     Machines are the ones DoD Needs to Worry About …⇤

This can be viewed as a formal framework for measuring 
the degree of “great computational intelligence” in an AI.



The level of (cognitive) intelligence/consciousness of an AI at a time is 
a list of tuples (= matrix) giving eg the size of logical depth of (at 
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size of supporting proof/argumentdepth of knowledge

depth of quantification within outermost knowledge operator

Basic Idea, Intuitively Put
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For top level beliefs, knowledge, intensions, desires etc

Time Complexity of representations/formulae

Λ[B, 4] Maximum difference between time expressions within beliefs

Λ[D, 4]
Λ[I,  4]

…

IV. Elements of ⇤

Note: If a time variable t is universally quantified, we take it as ∞.

Maximum difference between time expressions within desires

Maximum difference between time expressions within intentions



Example
The Doctrine of Double Effect













Example from Sim in IJCAI Paper
Λ[B, 1] = 2

Λ[B, 2] = 1

Λ[K, 1] = 1

Λ[O, 1] = 1

Λ[O, 1] = 1
Λ[I, 1] = 1
Λ[I, 2] = 1

…

looking at one single chunk

Λ[B, 3] = 1
Λ[B, 4] = ∞



The application of  to eg 
“Deep Learning” machines 
implies that they have zero 
cognitive intelligence/
cognitive consciousness.

Λ
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AI
percept action

⟨n1, n2, …, nk⟩, k ∈ ℤ+

A Turing machine as flow graph, 
with an alphabet composed 
only of positive integers.

?



AI
percept action

C

We will be able to measure the 
intelligence of any AI, not with g-loaded 
tests of intelligence, but with -loaded 
tests of machine intelligence, in keeping 
with Psychometric AI.

Λ
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CA:  11 Axioms (Initially)

P2B

K2B

Intro

Incorr

Ess

¬CompE

Irr

Free

CCaus

TheI

Plan

C EC
C SpecRel



Example

Λ[K, 1] = 2

Λ[K, 2] = 1

Λ[K, 2] = 2 Since the above goal is in second-order modal logic



1 2 3 4 …
B
K
D
O
…

Λ

t0 t1 t2 t3

Λ Itself varies across time

Max, Mean can be 
considered too. 



What is the level of consciousness (= ⇤ value) enjoyed by this self-conscious robot?
<latexit sha1_base64="pC2i7QDBEfFirqYmByiHuJLPY4w="></latexit>

https://motherboard.vice.com/en_us/article/mgbyvb/watch-these-cute-robots-struggle-to-become-self-aware

https://motherboard.vice.com/en_us/article/mgbyvb/watch-these-cute-robots-struggle-to-become-self-aware


Med nok penger,  kan 
logikk løse alle problemer.


