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Thesis

• The possibility of AI has long 
been used for thought 
experiments and intuition pumps.

• But AI is here now.

• Both philosophical and public 
engagement with AI seems 
blinkered by cultural expectations 
for human behaviour. 
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How Do We Learn 
What Words Mean?

• Ostensive definitions?  

(Quine 1969)



Deacon’s (1997) Theory 
of Semantics
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Large Corpus Semantics

•Human semantics can be replicated by 
statistical learning on large corpra (Finch 
1993, Landauer & Dumais 1997, McDonald 
& Lowe 1998, Bilovich & Bryson 2008).

• Record co-occurring words (appear nearby 
on either side every target word).

• Track e.g. 75 fairly frequent words.

• ‘Meaning’ is cosine in 75-D space. 



Validating Semantic Models

•Human semantics measured via priming studies.

• Flash a “priming” word to subjects too fast for 
conscious recall.

• Ask subject whether a collection of letters is a 
word or nonsense.

•Will recognise words faster if primed by 
something with a similar meaning.

(Moss et al. 1995)
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between 
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vectors 
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times (Figure: 
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to 2D, 
McDonald & 
Lowe 1998)



Tracking Cultural Change

• Goal: replicating Banaji (2003) implicit 
association data.   

• Reaction times show implicit correlation 
between black, left, bad, violence, etc.

• Can we reproduce cultural stereotypes in a 
corpus-based intelligent system?

Bilovich & Bryson (2008)
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Humanlike Biases in 
Corpus Semantics

• Bilovich & I did not replicate Banaji (2003).   

• Nearest miss was Shakespeare – (nearly) 
single author?

• Macfarlane & I (in prep.) have found matches.



Macfarlane (2013) 
Results

• Life terms more like pleasant & Death terms 
more like unpleasant words.

• Elderly & Youth did not go as per Banaji on 
pleasantness, though did on competence.

• Male terms more like Career & Female terms 
more like Family.

In preparation; also University of Bath 
Computer Science technical report.
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Bryson’s (2008) 
Theory of Semantics
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April, 2011

Jeopardy vs Watson

Videos via Dale Lane, IBM
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Roadmap for 
Conscious Machines

1. (-1) Disembodied

1. (0) Isolated

1. Decontrolled

2. Reactive

3. Adaptive

4. Attentional

5. Executive

6. Emotional

7. Self-conscious

8. Empathic 

9. Social

10.Human-like

11.Super Conscious

Arrabales, 
Ledezma, & 

Sanchis, 2009



Roadmap for 
Conscious Machines

1. (-1) Disembodied

1. (0) Isolated

1. Decontrolled

2. Reactive       Sensing to action:  intelligence 

3. Adaptive       Learning

4. Attentional Unconsciousness is more conscious!

Arrabales et al. 2009



Roadmap for 
Conscious Machines

5. Executive      multiple goals (unconscious 2)

6. Emotional      “human like” (???)

7. Self-conscious  knows about self   

8. Empathic         knowledge (k) of others

9. Social              k of other’s k of self

10. Human-like    use Interweb to extend mind

11. Super Conscious    multiple streams!



What I Think 
Consciousness Is

• A specific kind of attention.  Name for the 
feeling you have as you evaluate chains of 
actions with intermediate outcomes.  
Required for learning new plans.

• Language (just) helps:  culture accumulates 
concepts that are likely to help you focus 
conscious attention on worthwhile things.

• “Self” is one of those concepts. (*self-
awareness is seldom complete.) 



Consciousness for AI

• Only needed if system learns, and learning 
relies on a bottlenecked cognitive resource.

• If you need it, allocating it to tasks you are 
doing in proportion to how uncertain you 
are about them is a pretty good guess.

• Also attend to other novel events– 
unpredicted by your internal model.

Joanna J. Bryson “A Role for Consciousness in Action Selection”, in Proceedings of the AISB 2011 Symposium: 
Machine Consciousness, Ron Chrisley, Rob Clowes and Steve Torrance (eds.), York, April 2011.
Joanna J. Bryson, “Age-Related Inhibition and Learning Effects: Evidence from Transitive Performance”, in 
Proceedings of the 31st Annual Meeting of the Cognitive Science Society (CogSci 2009) pp. 3040–3045, July 2009.



Point of Intervention
1. Action selection as usual.

2. Inhibit action expression while selected 
action is in mind, update models.

3. If new action becomes more salient, insight.

• Flush plan & start over.

4. Updated models may not have immediate 
impact on behaviour.



Why This Seems Wrong

• “That can’t be right, because that would be 
bad.”

• Why would it be bad if consciousness were 
easy to build?



KC Green, Gun Show, #513

Ethics
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People want to make AI 
they owe obligations to, 
can fall in love with, etc.  – 
“equals” over which we 
have complete dominion.

Joanna J. Bryson and Philip P. Kime, “Just an Artifact: Why 
Machines are Perceived as Moral Agents”, The Twenty-Second 
International Joint Conference on Artificial Intelligence (IJCAI), 
Barcelona, Spain, pp. 1641–1646, Morgan Kaufmann, 2011.



Origins of Ethics

• Ethical systems regulate our sociality.

• Presumably, ethical systems coevolve with 
our sociality.

• Sociality involves both co-existence of 
individuals and identity as a group (which 
co-exists with other groups.) 



Where Robots Fit 
(my opinion)

⇒ Slaves

We build them and determine their goals,
either directly or by specifying how they acquire 
goals themselves.

Joanna J. Bryson, “Robots Should Be Slaves” in Close Engagements with Artificial 
Companions: Key social, psychological, ethical and design issues, Yorick Wilks (ed.), 
pp. 63–74, John Benjamins, Amsterdam, 2010.

Robots are servants 
we own.



iCub, January 2010 Genoa
(ROBOTCUB Final Review Meeting)

photos:  me



Because we build 
robots and 
determine their 
goals, our 
relationship to them 
is fundamentally 
different from our 
relationship to 
humans or other 
evolved systems.

photos:  Georgio Metta (top) & Emmanuel Tanguy



We Get to Decide...

• Whether robot minds are unique or have 
autosave and offsite backup.

• Whether robots suffer (permanently 
change their behaviour) when they are 
neglected, insulted or constrained.

• Whether robots compete with us (or our 
customers) for time, money & materials. 



AI & Society

AI ethics relates two types of human 
artefact: ethical systems & robots.

Normative not descriptive ethics:  there is 
no pre-determined slot for AI to discover. 

Question:  is there any utility in displacing the 
responsibility we as authors have onto AI? 

Not a question:  whether it’s possible.

is does 
not 

imply 
ought



Moral Actions

• a behavioural context affords more than one 
possible action for the individual, 

• at least one available action is considered by 
a society to be more socially beneficial than 
the other options, and 

• the individual is able to recognise which 
action is socially sanctioned and act on this 
information. 

Easy to build in robots!! 
(includes monkeys & pets!)



Displacement of 
Responsibility

• at least one available action is considered by 
a society to be more socially beneficial than 
the other options, and 

• Pros & cons of considering the robots 
responsible?  (Alternative: considering them 
intelligent prosthetics of human will, like 
owned dogs & children.)

Joanna J. Bryson “Patiency Is Not a Virtue: Suggestions for Co-Constructing an Ethical 
Framework Including Intelligent Artefacts”, The Machine Question: AI, Ethics and Moral 
Responsibility, D. Gunkel, S. Torrance and J. J. Bryson (eds.), AISB, Birmingham, 2012.



• For Human Society (us):

• Pros:  feel godlike, culture might persist 
beyond planetary limits, might produce more 
useful tools.

• Cons:  political & commercial moral hazard, 
misattribution of blame / resources.

• For AI (them robots):

• No Pros: (except maybe for the unbuilt).

• Cons:  compete w/ humans for resources, 
stress of social dominance, fear of death etc.



AI Ethics Summary

Normative:  There is no pre-determined 
slot for AI we need to discover. 

Organising our society such that AI is a 
moral agent or patient benefits no one.

Bad for humans; bad for machines.
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Overall Summary
• Artificial intelligence exists.

• Descriptive Corollary:

• Intelligence is not supernatural.

• Normative (Recommended) Corollary:

• Intelligence alone does not determine 
human value.

• Humanities is needed.



Thanks!

Will
 Lowe

... and other 
collaborators

My current students:
Daniel Taylor
Bidan Huang

Dominic Mitchell
Swen Gaudl
Paul Rauwolf

Jekaterina Novikova
Yifei Wang
Tony Smith

Dave Gunkel

Special Issue on AI Moral 
Subjectivity in March 2014
Philosophy & Technology


