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How do you know you have a friend?

What if did use consciousness as a criterion?



Integrated Information Theory

          "Easy"             vs                 "Hard"

   form and function     how come experience?  



Integrated Information Theory

Main idea of IIT

Treat consciousness as fundamental and find laws to describe its behaviour

Start from the phenomenology of experience (empirical data) 

Then ask what it would take for physical systems to account for its properties.

• Tononi, G., Boly, M., Massimini, M., Koch, C., 2016. Integrated information theory: from consciousness to its physical substrate. Nat Rev Neurosci 17, 450–461. DOI 10.1038/nrn.2016.44

• Oizumi, M., Albantakis, L., Tononi, G., 2014. From the Phenomenology to the Mechanisms of Consciousness: Integrated Information Theory 3.0. PLOS Computational Biology 10, e1003588. DOI 10.1371/

journal.pcbi.1003588

https://doi.org/10.1038/nrn.2016.44
https://doi.org/10.1371/journal.pcbi.1003588
https://doi.org/10.1371/journal.pcbi.1003588


Methodology of IIT
Integrated Information Theory

existence composition information integration

   phenomenal axioms of experience  

   physical postulates about substratum  

exclusion

Tononi et al 2206.02069

http://www.arxiv.org/abs/2206.02069


What is ?Φ
Measures of the causal power a system has on itself,  
how many states it has, 
how irreducible its dynamics.

Integrated Information Theory

Quantifier of consciousness



Central identity of IIT

"The maximally irreducible conceptual structure (MICS)  
       generated by a complex of elements is identical to its experience. " 

Integrated Information Theory

•Oizumi, Albantakis, Tononi (2014) 10.1371/journal.pcbi.1003588

https://doi.org/10.1371/journal.pcbi.1003588


Experimental results
Integrated Information Theory

10.1126/scitranslmed.3006294 10.1016/j.cub.2015.10.014

PCI = perturbational complexity index

https://doi.org/10.1126/scitranslmed.3006294
http://www.doi.org/10.1016/j.cub.2015.10.014


Prediction: implementation matters
Integrated Information Theory

CPU

Memory

In Out

QUALL-E not conscious!



Aaronson's 2D grid challenge
Integrated Information Theory
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systems with very 
simple behaviour can 
have high  valuesΦ

a feature, not a bug!



Relevance to EWFS

 as a benchmark for EWFSΦ
Suppose IIT (or some descendant) starts to become accepted.

Then one has a way of gauging how conscious something can is. 

LF  ?Φ

Perhaps high  values for a quantum system attainable before HLAI Φ



Relevance to EWFS

Note on ethics

Scientists put living being in 
a quantum superposition!
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