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Historical Observations

Philosophy used to be a major concern in AI research! What happened?
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● Computing and logic [Frege, Russell, Godel, Turing]
○ What can we compute? ≟ What can we know?
○ What can we logically represent? ≟ What is true? ≟ What is real? ≟ What can have meaning?

● Philosophy of Mind [Descartes, Kant, Searle]
○ Mind/body distinction allows us to conceive of a human mind w/ a non-human body
○ What is the structure of knowledge?

● Symbolic & Post-Symbolic Systems [Wittgenstein, Wiener, Quine, Dreyfus]
○ Formulated theoretical foundations for symbolic AI and connectionism
○ Questioning if truth and meaning can be entirely symbolic
○ Linkage between Turing machines and neural networks (McCulloch & Pitts, 1943)
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Historical Observations

Philosophy used to be a major concern in AI research! What happened?

Some speculation and observations

● It’s not weird anymore to study AI but not worry about philosophy!
● “AI” becomes divorced with philosophical aspects of [artificial intelligence], 

focus on statistical learning and “practical” computation – makes sense
● …but “AI” has grown to include and address many philosophical topics… 

which philosophers have written about for centuries!
○ Ethics: “fairness”, “accountability” / responsibility, “bias”, morality
○ Metaphysics: “factuality”, “truthfulness”, “representation”
○ Epistemology: “hallucinations”, “confidence”, “knowledge”, “belief”, “perception”, “cognition”
○ …
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Plan and Goals

Plan: provide a superficial and quick sampling of three major areas in 
contemporary philosophy (breadth over depth)

Goals:

1. To pique your general interest in philosophical methods & ideas
2. To convince you that philosophy can offer something valuable to your 

research & thinking, even if payoffs are not immediate
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Plan and Goals

Plan: provide a superficial and quick sampling of three major areas in 
contemporary philosophy (breadth over depth)

Goals:

1. To pique your general interest in philosophical methods & ideas
2. To convince you that philosophy can offer something valuable to your 

research & thinking, even if payoffs are not immediate
3. Help me organize my ideas, roughly synthesize my work & interests!
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Overview – Agenda

1. Philosophy of Mind
a. Perception and Phenomenology – AI ethics, annotation subjectivity, HAI design

2. Philosophy of Language
a. Meaning and Truth – how LMs mean, moral LMs
b. Speech-Acts – LMs as actors, selfhood & initiative

3. Philosophy of Science
a. Scientific Method – reflection on the “science of AI”
b. Explanation – XAI
c. Emergence and Reduction – “emergent abilities” 
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Overview – Agenda

1. Philosophy of Mind
a. Perception and Phenomenology – subject and object, related to my previous work; vision and 

non-linguistic parts of experience, reflection
b. Consciousness and Intelligence – mind-body problem, simulation? etc.

2. Philosophy of Language
a. Meaning and Truth – Factuality, What do LMs mean? What theory of meaning do LMs 

represent?
b. Speech-Acts – Doing things with language; a cool way to understand LMs

3. Philosophy of Science
a. Explanation – what makes for a good explanation? Questions for XAI (read that been kim 

paper thing)
b. Emergence and Reduction – final notion on “emergent things”, how do we do science?
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philosophy of mind

philosophy of { mind , language , science }perception and phenomenology 

< perception and phenomenology >

*Disclaimer: What I will discuss here is not normally classed under the “philosophy of mind”. Instead, “philosophy of mind” is 
usually taken to refer to “analytic” work on questions of consciousness, sentience, intelligence, and so on. The work which I will 
discuss is classed under “phenomenology” and is more firmly in the “continental” school of thought.



Some motivating “big questions”

● How do I know that I exist?
○ What things can I know for sure vs. being fooled?

● How can subjects come to know things objectively?
○ How does perception relate to knowledge?

● How should we think about annotator subjectivity?
● How should we design human-AI interactions?

philosophy of { mind , language , science }perception and phenomenology 



How do we come to know things?

philosophy of { mind , language , science }perception and phenomenology 

● Descartes’ method of doubt: I can only know things if I cannot doubt it
○ “Cogito, ergo sum” — “I think, therefore I am”
○ If I try to doubt that I am, then I merely reaffirm that I am (who is doubting?)
○ Thought and rationality are powerful; it shows that I exist!
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● Descartes’ method of doubt: I can only know things if I cannot doubt it
○ “Cogito, ergo sum” — “I think, therefore I am”
○ If I try to doubt that I am, then I merely reaffirm that I am (who is doubting?)
○ Thought and rationality are powerful; it shows that I exist!

● Husserl: we cannot doubt our experience as experienced
○ Perception-data comes to us; we can make sense of but never deny / doubt it
○ Consciousness is always “consciousness of X”
○ Reconstructs all of philosophy through experiential examination
○ Begins a lasting revolution in philosophy



How do subjects come to know objectively?
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● “Natural attitude”: “In the natural attitude we take the existence of the world 
for granted and do not question its being.” – Cartesian Meditations

○ What is that table? – It’s just the table! It’s a thing over there! What else do you want?
○ “X is obviously true! Why don’t you see that?” “Y is objective fact.”
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● The epoche – suspension of judgment, don’t assume things, start from the 
first principle of experience

○ I see a “flat” set of data
○ I move around, I see how the data varies
○ I construct a 3d concept of the table through experience



How do subjects come to know objectively?
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● “Natural attitude”: “In the natural attitude we take the existence of the world 
for granted and do not question its being.” – Cartesian Meditations

○ What is that table? – It’s just the table! It’s a thing over there! What else do you want?
○ “X is obviously true! Why don’t you see that?” “Y is objective fact.”

● The epoche – suspension of judgment, don’t assume things, start from the 
first principle of experience

○ I see a “flat” set of data
○ I move around, I see how the data varies
○ I construct a 3d concept of the table through experience

● Objectivity is intersubjectivity – the sharing of experience across subjects is 
an object; we seek confirmation from / rely upon others

○ Psychology – what do isolation experiments do to our sense of reality?



Phenomenology, in Living a Meaningful Life

philosophy of { mind , language , science }perception and phenomenology 

Don’t run away away from feeling and experience – it’s all you’ve got!

● Sartre – existence precedes essence – active-experience is king
○ Plato: all things are just instances (“shadows”) of deeper essences (essence precedes existence)
○ Sartre: no! we make our essence through our active living and experience!
○ Vertigo: we do not fear that we will fall, but that we may choose to jump – embrace anxiety
○ Heidegger: “being is becoming” – there is no stable, fixed X for  “I am X”

Plato’s Allegory of the Cave
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Don’t run away away from feeling and experience – it’s all you’ve got!

● Sartre – existence precedes essence – active-experience is king
○ Plato: all things are just instances (“shadows”) of deeper essences (essence precedes existence)
○ Sartre: no! we make our essence through our active living and experience!
○ Heidegger: “being is becoming” – there is no stable, fixed X for  “I am X”
○ Vertigo: we do not fear that we will fall, but that we may choose to jump – embrace anxiety

Raphael, The School of Athens

Plato Aristotle



Phenomenology, in Morality & the Good Life

philosophy of { mind , language , science }perception and phenomenology 

● Relational ethics: ethics is not about generic actions (“what to do?”) but about 
relationships between agents (“how to be-with?”)

○ Emphasizes respect, care, and attentiveness / understanding
○ Highly contextualized; every action occurs within a specific relationship
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● Relational ethics: ethics is not about generic actions (“what to do?”) but about 
relationships between agents (“how to be-with?”)

○ Emphasizes respect, care, and attentiveness / understanding
○ Highly contextualized; every action occurs within a specific relationship

● Iris Murdoch: we’ve become obsessed with morality as choice (e.g. Trolley 
Problem) that we’ve missed moral vision

“What is needed is not a renewed attempt to specify the facts, but a fresh vision 
which may be derived from a ‘story’ or from some sustaining concept which is able 
to deal with what is obstinately obscure, and represents a ‘mode of understanding’ 
of an alternative type.”



Brief Aside: Revisiting the Trolley Problem

philosophy of { mind , language , science }perception and phenomenology 

● Introduced in Philippa Foot’s 1967 “The Problem of Abortion and the 
Doctrine of the Double Effect” as a way of meditating on the role of intention 
in actions of “double effect” – it’s not just about outcomes

○ A doctor administers painkillers intending to alleviate a patient’s pain, but as a double effect it 
hastens the patient’s death – morally permissible; a train operator switches a lever intending 
to save 5 peoples’ lives, but as a double effect it kills one person – morally permissible

https://philpapers.org/archive/footpo-2.pdf
https://philpapers.org/archive/footpo-2.pdf
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Brief Aside: Revisiting the Trolley Problem

philosophy of { mind , language , science }perception and phenomenology 

● Introduced in Philippa Foot’s 1967 “The Problem of Abortion and the 
Doctrine of the Double Effect” as a way of meditating on the role of intention 
in actions of “double effect” – it’s not just about outcomes

○ A doctor administers painkillers intending to alleviate a patient’s pain, but as a double effect it 
hastens the patient’s death – morally permissible; a train operator switches a lever intending 
to save 5 peoples’ lives, but as a double effect it kills one person – morally permissible

○ A doctor gives a woman an abortion intending to save her life, but as a double effect it kills the 
fetus – Foot argues, morally permissible

● Foot is advocating for a richer moral picture – not just about the ‘right choice’
● Rethinking (AI) ethics: not everything is about what choice to make

○ How does AI “see” the world? Does it have “moral vision”?
○ Does AI bring about intentional relationships with humans?

https://philpapers.org/archive/footpo-2.pdf
https://philpapers.org/archive/footpo-2.pdf


Phenomenology, in Annotation Subjectivity

philosophy of { mind , language , science }perception and phenomenology 

● “Natural attitude”: annotation subjectivity is a problem
○ There is a Platonic essence that we are trying to describe
○ …but we only see the “shadows on the cave walls”
○ Let’s try and get better shadows!
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● “Natural attitude”: annotation subjectivity is a problem
○ There is a Platonic essence that we are trying to describe
○ …but we only see the “shadows on the cave walls”
○ Let’s try and get better shadows!

● Under the epoche: subjectivity is not the means towards
objectivity; it is the end / “all there is” – embrace it!

● Practically: we should prioritize how different
people experience differently, instead of insisting
on a Platonic essence

○ Sartre: Existence precedes essence, in practice! 
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● “Natural attitude”: annotation subjectivity is a problem
○ There is a Platonic essence that we are trying to describe
○ …but we only see the “shadows on the cave walls”
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● Under the epoche: subjectivity is not the means towards
objectivity; it is the end / “all there is”

● Practically: we should prioritize how different
people experience differently, instead of insisting
on a Platonic essence

○ Sartre: Existence precedes essence, in practice! 

https://arxiv.org/pdf/2310.14356

People from different cultures and 
languages see the world differently

https://arxiv.org/pdf/2310.14356
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● “Natural attitude”: annotation subjectivity is a problem
○ There is a Platonic essence that we are trying to describe
○ …but we only see the “shadows on the cave walls”
○ Let’s try and get better shadows!

● Under the epoche: subjectivity is not the means towards
objectivity; it is the end / “all there is”

● Practically: we should prioritize how different
people experience differently, instead of insisting
on a Platonic essence

○ Sartre: Existence precedes essence, in practice! 

https://arxiv.org/pdf/2308.07528

Allow annotators to express their 
subjective experience of uncertainty 

explicitly, instead of implicitly extracting 
it post-hoc

https://arxiv.org/pdf/2308.07528


Phenomenology, in Annotation Subjectivity

philosophy of { mind , language , science }perception and phenomenology 

● “Natural attitude”: annotation subjectivity is a problem
○ There is a Platonic essence that we are trying to describe
○ …but we only see the “shadows on the cave walls”
○ Let’s try and get better shadows!

● Under the epoche: subjectivity is not the means towards
objectivity; it is the end / “all there is”

● Practically: we should prioritize how different
people experience differently, instead of insisting
on a Platonic essence

○ Sartre: Existence precedes essence, in practice! 

https://arxiv.org/pdf/2402.05070

Allow models to represent multiple values at 
once, instead of trying to discover 

(Platonic) “essential values” 
(e.g. through naive RLHF – weaker pluralism)

https://arxiv.org/pdf/2402.05070


Phenomenology, in HAI

philosophy of { mind , language , science }perception and phenomenology 

● Heidegger’s hammer: a carpenter uses the hammer, and it phenomenally 
becomes an extension of their body

http://www.youtube.com/watch?v=DphlhmtGRqI&t=32
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● Heidegger’s hammer: a carpenter uses the hammer, and it phenomenally 
becomes an extension of their body

● Heidegger asks: what happens when the hammer breaks?
○ We regain awareness of the hammer as an external tool
○ We have a chance for reflection upon our purpose for using the tool

● Tools should break in the right way, at the right times.
○ We shouldn’t try to build “perfect”, “seamless” interfaces
○ Connection to HCI literature on constructive / productive antagonisms
○ E.g., offense with the Gemini “scandal”
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● Heidegger’s hammer: a carpenter uses the hammer, and it phenomenally 
becomes an extension of their body

● Heidegger asks: what happens when the hammer breaks?
○ We regain awareness of the hammer as an external tool
○ We have a chance for reflection upon our purpose for using the tool

● Tools should break in the right way, at the right times.
○ We shouldn’t try to build “perfect”, “seamless” interfaces
○ Connection to HCI literature on constructive / productive antagonisms
○ E.g., offense with the Gemini “scandal”

https://arxiv.org/pdf/2403.05805
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philosophy of language
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< meaning and truth >



Some motivating “big questions”

Language: miraculously, “meaning” transmitted through hot air and scribbles

● What is meaning?
○ Can meanings be true or false?
○ Does meaning exist independent of speakers?
○ What does it mean to not/understand “what someone means”?
○ What is the meaning of meaning?

● Can things have “objective meanings”?
○ What does it mean to “speak the truth” or “lie”?

● What does it mean for LMs to “lie”, “hallucinate”, “be offensive / toxic”?
○ Can LMs express “moral judgements” (in the same way humans can)?
○ Do (V)LMs represent “real meanings”?
○ Do (V)LMs “mean what they say”? – related to accountability, responsibility

philosophy of { mind , language , science }meaning and truth



Traditional Theories of Meaning and Truth

● Frege: focused on reference; words pick out things in the world
○ Signs pick out references through senses
○ “Table” picks out that table there through the corresponding sense…
○ …but it could have a different sense, “let’s table this conversation”
○ Meaning is given by the sense
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○ Signs pick out references through senses
○ “Table” picks out that table there through the corresponding sense…
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● Russell: focused on description; meanings are logical statements
○ “The King of France is bald” really means ∃x(K(x)∧∀y(K(y)→y=x)∧B(x))
○ Truth is logical truth, propositional truth measured with correspondence (‘is it really so?’)
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Traditional Theories of Meaning and Truth

● Frege: focused on reference; words pick out things in the world
○ Signs pick out references through senses
○ “Table” picks out that table there through the corresponding sense…
○ …but it could have a different sense, “let’s table this conversation”
○ Meaning is given by the sense

● Russell: focused on description; meanings are logical statements
○ “The King of France is bald” really means ∃x(K(x)∧∀y(K(y)→y=x)∧B(x))
○ Truth is logical truth, propositional truth measured with correspondence (‘is it really so?’)

● Unclear how LMs can refer (Frege), but LMs can clearly express descriptions 
(Russell); most LM researchers seem to believe meaning is descriptive and 
correspondence theory of truth… (as that’s what works with LMs!)
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Meaning and Truth: Discursive Construction of Meaning

● Distributional Semantics (Harris 1954, “Distributional Structure”)
○ Languages are structured by (conditional) distributions
○ Words do not have “inherent meanings”; meaning is found in aggregate behavior
○ LMs directly embody distributional semantics

philosophy of { mind , language , science }meaning and truth

https://www.tandfonline.com/doi/pdf/10.1080/00437956.1954.11659520


Meaning and Truth: Discursive Construction of Meaning

● Distributional Semantics (Harris 1954, “Distributional Structure”)
○ Languages are structured by (conditional) distributions
○ Words do not have “inherent meanings”; meaning is found in aggregate behavior
○ LMs directly embody distributional semantics

● Discursive construction: meanings and truths are made in discourses
○ “Each society has its régime of truth, its ‘general politics’ of truth: that is, the types of 

discourses which it accepts and makes function as true.” – Michel Foucault

philosophy of { mind , language , science }meaning and truth

https://www.tandfonline.com/doi/pdf/10.1080/00437956.1954.11659520


Meaning and Truth: Discursive Construction of Meaning

● Distributional Semantics (Harris 1954, “Distributional Structure”)
○ Languages are structured by (conditional) distributions
○ Words do not have “inherent meanings”; meaning is found in aggregate behavior
○ LMs directly embody distributional semantics

● Discursive construction: meanings and truths are made in discourses
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Meaning and Truth: Limits of Language

● Structuralism: roughly, all meaning exists in / captured by symbolic systems
● Post-structuralism: symbolic systems are very powerful, but not all-powerful; 

there are dangers in ascribing too much faith in them
○ Jacques Derrida: there is an “original violence” of language
○ Postcolonial studies: Gayatri Spivak & Edward Said – who is allowed to speak, and on whose 

terms in whose language?

philosophy of { mind , language , science }meaning and truth



Meaning and Truth: Limits of Language

● Structuralism: roughly, all meaning exists in / captured by symbolic systems
● Post-structuralism: symbolic systems are very powerful, but not all-powerful; 

there are dangers in ascribing too much faith in them
○ Jacques Derrida: there is an “original violence” of language
○ Postcolonial studies: Gayatri Spivak & Edward Said – who is allowed to speak, and on whose 

terms in whose language?

● Current work on LMs often relies on structuralist assumptions: it’s practical 
to go language trigger-happy – what are the costs?

● Interesting work to be done in nonlinguistic intelligence / cognition
○ Humans can handle meaning in excess of language; the substrate of language
○ If you are a poststructuralist, you are very doubtful of “pure language-mind”
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there are dangers in ascribing too much faith in them
○ Jacques Derrida: there is an “original violence” of language
○ Postcolonial scholarship: Gayatri Spivak & Edward Said – who is allowed to speak, and on 

whose terms in whose language?

● Current work on LMs often relies on structuralist assumptions: it’s practical 
to go language trigger-happy – what are the costs?

● Interesting work to be done in nonlinguistic intelligence / cognition
○ Humans can handle meaning in excess of language; the substrate of language
○ If you are a poststructuralist, you are very doubtful of “pure language-mind”
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○ Jacques Derrida: there is an “original violence” of language
○ Postcolonial scholarship: Gayatri Spivak & Edward Said – who is allowed to speak, and on 

whose terms in whose language?

● Current work on LMs often relies on structuralist assumptions: it’s practical 
to go language trigger-happy – what are the costs?

● Interesting work to be done in nonlinguistic intelligence / cognition
○ Humans can handle meaning in excess of language; the substrate of language
○ If you are a poststructuralist, you are very doubtful of “pure language-mind”
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< speech-acts >



Some motivating “big questions”

● How are words so damn powerful – they do things?
○ Not just refer (Frege) and describe (Russell)
○ Offense: cussing, lewd speech, hate speech
○ Legally binding documents; vows; signatures
○ Praise, love, affirmation
○ Wars & careers are fought and won over the right words written at the right time
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Speech-Act Theory

● J.L. Austin: speech-act theory (“how to do things with words”)
○ “I promise to…” (promising)
○ “Your grade for this class is a B.” (judgement)
○ “Go downstairs to get some more plates.” (command)
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Speech-Act Theory

● J.L. Austin: speech-act theory (“how to do things with words”)
○ “I promise to…” (promising)
○ “Your grade for this class is a B.” (judgement)
○ “Go downstairs to get some more plates.” (command)

● Speech-acts do not have truth-values; they have felicity conditions
○ Felicitous = roughly, “appropriate”
○ “I promise to help you tomorrow” – infelicitous if I don’t have time tomorrow
○ “Your grade for this class is a B” – infelicitous if I am another student
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Hate Speech, Toxicity, the Power of Words

● Why is hate speech bad? // not (primarily) because it’s “false”
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Hate Speech, Toxicity, the Power of Words

● Why is hate speech bad? // not (primarily) because it’s “false”
● Hate speech is a speech act of subordination (Judith Butler)

○ More specifically: reifying / reinforcing a subordinating relationship

● Reinforcement of a subordinating relationship: etiquettes and rituals to 
reassert hierarchy; things you are made to say

○ Could be mild: “Yes, sir”, “Yes, Dr. ___”, profuse apologizing
○ Or more insidious: using “boy” to address a Black American man
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Hate Speech, Toxicity, the Power of Words

● Why is hate speech bad? // not (primarily) because it’s “false”
● Hate speech is a speech act of subordination (Judith Butler)

○ More specifically: reifying / reinforcing a subordinating relationship

● Reinforcement of a subordinating relationship: etiquettes and rituals to 
reassert hierarchy; things you are made to say

○ Could be mild: “Yes, sir”, “Yes, Dr. ___”, profuse apologizing
○ Or more insidious: using “boy” to address a Black American man

● “The Jews control everything” – even if it were true, the truth-values aren’t 
relevant to this speech-act: it reinforces a subordinating relationship
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(V)LM Generation as Speech-Act 

● Image generation – speech act of demonstration
○ Help us move past rigid thinking of “true” / “false” image generations

● LMs – speech acts of reassurance, doubt, promising, persuading, reifying
○ Hate speech “detection” – not just a subcase of factuality

● Speech-Acts help us read what LMs are doing as more active than passive
○ Not just passively “reflecting the world” or “predicting the next token”
○ Engaged in a variety of speech acts

philosophy of { mind , language , science }speech-acts



Case Study: Selfhood and Initiative

● Logical positivism: a dream that all can be 
discovered and expressed in a powerful 
descriptive language (logic++)
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Case Study: Selfhood and Initiative

● Logical positivism: a dream that all can be 
discovered and expressed in a powerful 
descriptive language (logic++)

● My claim: speech-acts are essential to 
critical thinking; we use them constantly

○ Critiquing, doubting, questioning, motivating
○ Advising, promising, hoping, believing
○ Makes intelligence and thinking an active rather 

than a passive endeavor – being is becoming ;)

● Interviewed 21 philosophers; conclusion: 
LMs need to have more initiative and 
selfhood to be useful for philosophers
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Some motivating “big questions”

● What is science?
● What makes some inquiry scientific?
● Is science only about the truth?
● What is the purpose of science?
● What is progress in science?
● What is the “science of AI / CV / LMs / NLP / ML / ???”
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Two theories of science and scientific progress

● Karl Popper: scientists make continual progress via falsification
○ …as opposed to accumulation of observations and formulation of laws
○ Hume’s Problem of Induction; observations are contingent on hypotheses
○ Science only studies what is falsifiable
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Two theories of science and scientific progress

● Karl Popper: scientists make continual progress via falsification
○ …as opposed to accumulation of observations and formulation of laws
○ Hume’s Problem of Induction; observations are contingent on hypotheses
○ Science only studies what is falsifiable

● Thomas Kuhn: paradigms define legitimate progress in science; accumulating 
anomalies trigger paradigm shifts

○ “Normal science”: incremental progress
○ Ptolemaic to Copernican astronomy; Aristotelian to Newtonian to Einsteinian physics;

classical to quantum mechanics; theological / Lamarckian to Darwinian biology
○ Paradigms are incommensurable: not directly comparable
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Epistemological Anarchism, & Saving Society from Science

● Paul Feyerabend – Against Method: Outline of an Anarchistic Theory of 
Knowledge (1975)

○  There is no single scientific method that is consistently used by scientists – just look at the 
history of science! – Galileo’s telescope, Einstein’s relativity, Bohr’s atom

○ “Anything goes” – methodological pluralism; scientific method is “supposed to be” unstable

● “How to defend society against science” (1975)
○ Concern over scientific monopoly and claims to universal truth
○ Separation of Church Science and State
○ Respect for alternative knowledge systems, e.g. indigenous knowledge
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● Paul Feyerabend – Against Method: Outline of an Anarchistic Theory of 
Knowledge (1975)

○  There is no single scientific method that is consistently used by scientists – just look at the 
history of science! – Galileo’s telescope, Einstein’s relativity, Bohr’s atom

○ “Anything goes” – methodological pluralism; scientific method is “supposed to be” unstable

● “How to defend society against science” (1975)
○ Concern over scientific monopoly and claims to universal truth
○ Separation of Church Science and State
○ Respect for alternative knowledge systems, e.g. indigenous knowledge
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having a dogmatic formulation of the theory of evolution removed from 
the text books and an account of Genesis included (but I know that 
they would become as chauvinistic and totalitarian as scientists are 
today when given the chance to run society all by themselves).”
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Reflections upon “AI science”

● Errors and abnormalities are good!
○ Popper: instrumental to the development of science
○ Kuhn: can accumulate into paradigm shifts
○ Feyerabend: keep on challenging thought monopolies

● How solidified is the paradigm of “AI science”?
○ What do we call progress? How do we measure it? What are (il)legitimate methods?
○ It seems we are continuously exploring and negotiating the current paradigm
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Some motivating “big questions”

● What is a scientific explanation?
● What makes explanations bad and good? What do we want from them?
● What should explainable / interpretable AI aim for?
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Accounts of explanation

● Deductive-nomological model (Hempel & Oppenheim 1948)
○ Explanandum: a sentence “describing the phenomenon to be explained”
○ Explanans:  “the class of those sentences which are adduced to account for the phenomenon” 
○ Condition 1: explanandum must be logical consequence of explanans (which must be true)
○ Condition 2: explanans must contain at least one essential “law of nature” (nomos – law)
○ Can be modified as inductive-nomological model – statistical instead of logical relationship
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Accounts of explanation

● Deductive-nomological model (Hempel & Oppenheim 1948)
○ Explanandum: a sentence “describing the phenomenon to be explained”
○ Explanans:  “the class of those sentences which are adduced to account for the phenomenon” 
○ Condition 1: explanandum must be logical consequence of explanans (which must be true)
○ Condition 2: explanans must contain at least one essential “law of nature” (nomos – law)
○ Can be modified as inductive-nomological model – statistical instead of logical relationship

● Objection: the explanans is not necessary
○ You can “explain” the height of a flagpole from the length of its shadow and the sun’s angle
○ Do explanations have to capture causality?
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Accounts of explanation

● Deductive-nomological model (Hempel & Oppenheim 1948)
○ Explanandum: a sentence “describing the phenomenon to be explained”
○ Explanans:  “the class of those sentences which are adduced to account for the phenomenon” 
○ Condition 1: explanandum must be logical consequence of explanans (which must be true)
○ Condition 2: explanans must contain at least one essential “law of nature” (nomos – law)
○ Can be modified as inductive-nomological model – statistical instead of logical relationship

● Objection: the explanans is not necessary
○ You can “explain” the height of a flagpole from the length of its shadow and the sun’s angle
○ Do explanations have to capture causality?

● Statistical Relevance model (Salmon 1971)
○ Explain why x of a class characterized by A has attribute B
○ Basically: identify factors from within A which increase probability of B
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Accounts of explanation

● Deductive-nomological model (Hempel & Oppenheim 1948)
○ Explanandum: a sentence “describing the phenomenon to be explained”
○ Explanans:  “the class of those sentences which are adduced to account for the phenomenon” 
○ Condition 1: explanandum must be logical consequence of explanans (which must be true)
○ Condition 2: explanans must contain at least one essential “law of nature” (nomos – law)
○ Can be modified as inductive-nomological model – statistical instead of logical relationship

● Objection: the explanans is not necessary
○ You can “explain” the height of a flagpole from the length of its shadow and the sun’s angle
○ Do explanations have to capture causality?

● Statistical Relevance model (Salmon 1971)
○ Explain why x of a class characterized by A has attribute B
○ Basically: identify factors from within A which increase probability of B

● Objection: causal relationships not fully captured by statistical relevance
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Accounts of explanation

● Causal-mechanical model (Salmon 1984)
○ Causal Processes: physical processes that transmit a ‘mark’ – local modification to the 

structure of a process (e.g. a moving car is a causal process b/c it can crash; a shadow is not)
○ Causal Interactions: causal processes intersect, modifying the structure of both
○ An explanation must trace the causal processes and interactions leading up to the event
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Accounts of explanation

● Causal-mechanical model (Salmon 1984)
○ Causal Processes: physical processes that transmit a ‘mark’ – local modification to the 

structure of a process (e.g. a moving car is a causal process b/c it can crash; a shadow is not)
○ Causal Interactions: causal processes intersect, modifying the structure of both
○ An explanation must trace the causal processes and interactions leading up to the event

● Pragmatic accounts of explanation (Van Fraassen 1980)

“The discussion of explanation went wrong at the very beginning when explanation was conceived of as a 
relation like description: a relation between a theory and a fact. Really, it is a three-term relation between 
theory, fact, and context. No wonder that no single relation between theory and fact ever managed to fit 
more than a few examples! Being an explanation is essentially relative for an explanation is an answer… it 
is evaluated vis-à-vis a question, which is a request for information. But exactly… what is requested 
differs from context to context.”
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XAI

● DN: less applicable; formal verification systems?
● SR: very common; e.g. SHAP, LIME; neural scaling laws
● CM: gaining more traction (e.g. Olsson 2022)
● Pragmatic: seems to be gaining more traction w/ decline of “principled XAI”

○ Kuhn: legitimate explanations will change with paradigms
○ But also: don’t shoehorn into a limited / restrictive pragmatic domain
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● DN: less applicable; formal verification systems?
● SR: very common; e.g. SHAP, LIME; neural scaling laws
● CM: gaining more traction (e.g. Olsson 2022)
● Pragmatic: seems to be gaining more traction w/ decline of “principled XAI”

○ Kuhn: legitimate explanations will change with paradigms
○ But also: don’t shoehorn into a limited / restrictive pragmatic domain
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< emergence and reduction >



Some motivating “big questions”

● Is anything real, or is it “just” particles bouncing around?
● Are “emergent” things real?

○ Emergence of societies and politics over individual humans
○ Emergence of consciousness over the brain
○ Emergence of plants over cells
○ Emergence of cells over particles

● Once physics is complete, will we need chemistry, biology, neuroscience, … or 
will they all reduce to physics?

● Is scientific progress marked by theoretical reduction?
● Is “emergence” unscientific?
● Consider “emergent abilities” in LMs…
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Metaphysical Emergence

● Jessica Wilson (2022): P is strongly emergent over S
if it possesses novel causal powers

○ Longer history which we will not discuss: see Kim 1999

● E.g., A stream of water seems to have new causal powers to influence where 
the water molecules go

● Not quite metaphysical, but: emergence related to explanation — it is very 
difficult to explain anything without resorting to emergent structures
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Emergence, a “Pragmatic” Flavor

● William Wimsatt (2000): emergence as non-aggregativity 
● Aggregativity: roughly, invariance across permutations
● Non-aggregativity: reliance upon specific arrangements
● Mass: aggregative; surface area: non-aggregative
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Emergence, a “Pragmatic” Flavor

● William Wimsatt (2000): emergence as non-aggregativity 
● Aggregativity: roughly, invariance across permutations
● Non-aggregativity: reliance upon specific arrangements
● Mass: aggregative; surface area: non-aggregative
● Many things are “emergent”! – not intrinsically “special”
● Emergence helps reveal structure
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Emergence, a “Pragmatic” Flavor

● William Wimsatt (2000): emergence as non-aggregativity 
● Aggregativity: roughly, invariance across permutations
● Non-aggregativity: reliance upon specific arrangements
● Mass: aggregative; surface area: non-aggregative
● Many things are “emergent”! – not intrinsically “special”
● Emergence helps reveal structure
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Emergence in Language Models

● Wei (2022): “an ability is emergent if it is not present in smaller
● models but is present in larger models.”
● Schaeffer (2023): abilities characterized by “1) Sharpness, transitioning 

seemingly instantaneously from not present to present; and 2) 
Unpredictability, transitioning at seemingly unforeseeable model scales.”

● Lu (2023): “demonstrating exceptional performance across diverse tasks for 
which they were not explicitly trained, including those that require complex 
reasoning abilities”

● Holtzman (2023): “Emergent behaviors are system level behaviors that are 
hard to predict from the dynamics of lower level subcomponents.”
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Claim: “abilities” are not the things which are emergent

● What is an “ability”? It does not characterize agents
○ An ability is always “ability to …” – the measurement is what makes the ability
○ Carol has the ability of running a mile in < 6 minutes. Why?
○ “Because she is athletic.” – but to be athletic is to have a skill in a set of skills called “athletic”...
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Claim: “abilities” are not the things which are emergent

● What is an “ability”? It does not characterize agents
○ An ability is always “ability to …” – the measurement is what makes the ability
○ Carol has the ability of running a mile in < 6 minutes. Why?
○ “Because she is athletic.” – but to be athletic is to have a skill in a set of skills called “athletic”...

● We (usually) want “emergent” to tell us about models, not tasks
○ Usually don’t care about models doing well on benchmarks for the benchmark’s sake, but 

because it indicates something about the model’s inner structure
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Claim: “abilities” are not the things which are emergent

● What is an “ability”? It does not characterize agents
○ An ability is always “ability to …” – the measurement is what makes the ability
○ Carol has the ability of running a mile in < 6 minutes. Why?
○ “Because she is athletic.” – but to be athletic is to have a skill in a set of skills called “athletic”...

● We (usually) want “emergent” to tell us about models, not tasks
○ Usually don’t care about models doing well on benchmarks for the benchmark’s sake, but 

because it indicates something about the model’s inner structure

● Skills, abilities – not the types of things which emerge
● Instead: mechanisms inside the model emerge, and give rise to seemingly 

“emergent” abilities – but it is the mechanisms that matter
● Implication: we should focus less on specific abilities and on mechanisms

○ Point empirically made in Schaeffer et al. (2023)
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○ Carol has the ability of running a mile in < 6 minutes. Why?
○ “Because she is athletic.” – but to be athletic is to have a skill in a set of skills called “athletic”...

● We (usually) want “emergent” to tell us about models, not tasks
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concluding remarks

philosophy of { mind , language , science }

< recap & takeaways >



Recap of Topics – Big Ideas

1. Philosophy of Mind
a. Perception and Phenomenology – center experience, relations, context, and subjectivity

2. Philosophy of Language
a. Meaning and Truth – meaning and truth are discursively constructed; language has limits
b. Speech-Acts – language as active rather than merely reflective & passive

3. Philosophy of Science
a. Scientific Method – embrace error and anomaly
b. Explanation – explanations may be pragmatic
c. Emergence and Reduction – emergence as non-aggregativity and structure-revealing
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Meta-Level Takeaways

● Philosophy addresses a huge range of topics
○ Not just stereotypical ones, like “what is the meaning of life?”
○ Many other areas of philosophy… we just skimmed the surface of 3
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Meta-Level Takeaways

● Philosophy addresses a huge range of topics
○ Not just stereotypical ones, like “what is the meaning of life?”
○ Many other areas of philosophy… we just skimmed the surface of 3

● Philosophers can offer both useful negative and positive contributions
○ Negative: make us re-evaluate our existing ways of thinking
○ Positive: give us models and sparks for thinking
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Meta-Level Takeaways

● Philosophy addresses a huge range of topics
○ Not just stereotypical ones, like “what is the meaning of life?”
○ Many other areas of philosophy… we just skimmed the surface of 3

● Philosophers can offer both useful negative and positive contributions
○ Negative: make us re-evaluate our existing ways of thinking
○ Positive: give us models and sparks for thinking

● Philosophy isn’t even really a “separate discipline” per se – we all become 
philosophers when we begin to ask deeper questions, from any position
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thank you


