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OUTLINE
● Keynesian and Kyburgian ampliative tradition in induction
● defeasible dialectical argument
● specific analogical reasoning and legal interpretation of precedent
● probability in negotiation and in risk management
● formality and norms
● procedural fairness
● epistemology and ethics
● what VERITAS means to me
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Keynesian ampliative tradition
● Logic of Russell and Whitehead:  deductive:  math, constraint prop, digital logic
● Other forms of reasoning:  analogical, inductive, probabilistic, dialectical, abductive?

● Keynes (ESSAYS IN BIOGRAPHY, 1972):  … the formal treatment at the hands of [Russell], 
of Wittgenstein and of Ramsey ha[s] been ... to empty [logic] of content and to reduce it more 
and more to mere dry bones, until finally it seem[s] to exclude ... most of the principles, 
usually deemed logical, of reasonable thought.“ (But see later Ludwig W ZETTEL, 1967)
Image:  Derek Jarman’s 1993 movie, WITTGENSTEIN

● Ampliative vs non-Ampliative reasoning
– Logic merely expounds meaning (meaning postulates) of S = Thms(S)
– Loui:  ampliative reasoning is rational non-deterministic nonmonotonic reasoning

(PHILOSOPHY AND AI, 1991)
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Non-Ampliative vs Ampliative
● If p then q

– So q is part of the meaning of p
– All p-worlds are contained in q-worlds
– Ontology makes this clear:  if is human then is mammal, duh!

● Not what you thought you were saying
● Counterfactual, not material conditional?  q or !p

● If p then probably q, Prob(q|p) is high
● Scandal of machine learning

– Hide no-knowledge guesses in nondeterministic local optima training, randomly sampled testing
– Training/testing randomized supersets hide biased small-sample subsets

● maybe Bayes is helping you a bit if your subsets have close relevant supersets

– Scandal of induction:  How does an inductive method confirm your inductive method?
● Better than Tarski:  is-true(p is true)

Image:  Blingee.com
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Carabelli, 2023



   6

Kyburgian ampliative induction
● Most elegant, beautiful, complete account of Scientific theory formation

– More about non-deductive reasoning than science
● Addresses problem of Popper confirming a universal generalization

– Carnap, Reichenbach, Quine-Ullian WEB OF BELIEF
Image:  City Church of Long Beach

● Probability is an interval, based on data from undefeated reference class 
– no small samples!  vs. machine learning 
– Prob = .5 vs Prob = [0, 1]

● Theory is part of Ur-corpus of meaning
– PV = nRT, F = ma, preference is transitive
– Gives up unlimited conjunction, logical closure only for maximal consistent subsets

● Evidence+Theory → Prob Observational Error
– revise Ur-corpus, remove/weaken some meaning postulate 

● → fewer predictions, less error

● FOUNDATIONS OF MEASUREMENT:  Suppes, Krantz, Tversky, Luce; PHILOSOPHY OF LOGICS, Haack
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Example

.95 a>b

b>c

Transitivity of >

.95 a>b

b>c

Transitivity of >
Asymmetry of >

.95 a>b

b>c

Transitivity of >

├─ a>c

c>a
?a>b .67 a>b

b>c

Transitivity of >
Asymmetry of >

REJECT NEW OBSERVATION
MAINTAIN TRANSITIVITY IN THEORY

LOWER CONFIDENCE IN >
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Example

.95 a>b

b>c

Transitivity of >

.95 a>b

b>c

Transitivity of >
Asymmetry of >

.95 a>b

b>c

Transitivity of >

├─ a>c

a>b

c>a

.95 a>b

b>c

Asymmetry of >

REJECT TRANSITIVITY OF >
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Defeasible dialectical argument
● John Pollock interpreting later Wittgenstein (led to this via Keynes)

– See also Rescher DIALECTICS, Donald Nute
– It appears red, therefore defeasibly it is red (not just probability, but acceptance)

● If p then q

– if p then defeasibly q
– if p & s then defeasibly not-q
– if r then not( if p then defeasibly q )

● Broached by HLA Hart THE CONCEPT OF LAW,  1961, cf. prima facie, ceteris paribus, mutatis mutandis
– Valid Contract:  Offer, acceptance, consideration AND memorandum
– But NOT illegal, NOT minority age, NOT coerced, ...

● AI nonmonotonic reasoning:  inheritance, persistence, defaults, exceptions, 
undercutters, annulments, repeals, abrogations, invalidation, nullification, ...

● Defeasible reasons chained → arguments → pro-con: dialectic/debate
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2022 undergraduate thesis, Munich
2017 HaLawRev Baude and Sachs
2000 UChiLaw Adjunct, future USSen/POTUS:  “Fascinating work”
1998-2023+ Canadian AI Textbooks
1995 half the papers in AI and Law Conf?
1988 treatise of 2012 Turing Award Winner
1988 paper of current Cornell President
1987 Chinese academic fan mail
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Defeasible dialectical argument
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Specific analogical reasoning and 
legal interpretation of precedent
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Argument moves:  
Dialectically refining the predicate 
● (x): if P(x) then defeasibly Q(x):  Asians don’t generally do well at Harvard 

in sports
● Rebuttal:  P(a) & !Q(a):  Jeremy Lin did fine; therefore, not all Asians don’t 

do well in sports
● 1:  Retract the original claim?  Or accept a as an exception?
● 2:  Revise the predicate that conditions the antecedent:  

● How much:  Just Jeremy Lin?  Asians ≥ 6’3”?  More specific rule or undercutter?
● Asians < 6’3” is P’(x)
● If P’(x) then Q(x)
● P – { x: like(JL)(x) }
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Dialectically severing the correlated or
conversationally implicated consequent 

● (x): If P(x) then defeasibly Q(x):   Geeks don’t typically do well at Harvard in sports
● (x): If P(x) and Q(x) then defeasibly R(x):  Geeks who don’t do well at Harvard in sports, don’t typically 

contribute to college reputation
● Rebuttal: P(a) & Q(a) & !R(a):  Geeky Bill Gates did not do well at Harvard in sports; but does contribute to 

college reputation
● 1:  Retract the second claim?  Accept a as an exception w.r.t. P(x) & Q(x) >— R(x)?
● 2:  Revise:  Sever the correlate:  (x): P(x) then defeasibly Q(x) but !(defeasibly R(x))
● 3:  Relent and add (x):  If P(x) & Q(x) then defeasibly !R(x) ?
● Usually the R is part of the Q (implicature) and needs to be separated out 

– does well = does well socially + does well academically
– Polysemic correlates
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Utility and Negotiation
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Probability in negotiation (reject Nash Eq) 
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Probability in negotiation:  Process 
Nobel awaits whoever develops this (see Ward Edwards re: Kahneman)
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Probability in negotiation:  Process 
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Probability in risk management
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Formality and norms
● Apparent violations of preference axioms (Allais, Ellsberg, Diamond)
● But Mendelssohn > Bartok isn’t necessarily ALL or NOW

– Bartok@T1 > Bach@T1
– Bach@T2 > Mendelssohn@T2 
– Mendelssohn@T2 > Bartok@T2 

● Principle of Charity / Charitable Interpretation
– ChatGPT:
– The Principle of Charity is a concept in philosophy and linguistics …

a speaker's statements [interpreted] in the most favorable or reasonable way possible, 
even when faced with ambiguous or unclear language. 

– ... one should give the speaker the benefit of the doubt and interpret …
 in a manner that makes the most sense or is logically coherent.

● So how can axioms or logics constrain behavior subject to wild/badFaith/creative interpretations? 
– cf. Kellyanne the AlternateFact machine
– Solution like David Lewis on reference in dialogue / conversational language games

mailto:Bartok@T1
mailto:Bach@T1
mailto:Bach@T2
mailto:Mendelssohn@T2
mailto:Mendelssohn@T2
mailto:Bartok@T2
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Procedural fairness
as opposed to distributive
● Looks-Loui JURIX 2005
● Like Rawls ATJ pure procedural cake-cut ++
● Why don’t we flip a coin to decide who wins?

– Play chess to decide who eats cake?
– Play chess to decide who is guilty?
– Zero the score at halftime?
– Let the refs make a pass interference call with 0:01 remaining in a 10-7 game?

● Inputs to an appropriate process determine socially acceptable outputs
– From ex-ante symmetry to ex-post asymmetry
– Ex-ante exchangeable asymmetries?  Agreeable analogical power asymmetry position?

– Merit/Skill, Stochastics/Chance, Decisiveness/Efficiency/Speed, Spread/DiffOutcome
– Repetition, Response, Monotonicity of Intermediate Report (score), Resources
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Ethics?  Or Epistemology?
● The best way to get a good person to do a bad thing 

is to feed that person disinformation
● Maybe teaching too much of one and 

not enough of the other

Veritas?
● It means truth, but also wisdom/judgement
● Not logical truth (that’s just meaning)

– Ad Hominem and Appeal to Authority are not fallacies in induction!
– Assertability, Defensibility under Counterargument

● Please study epistemology and real forms of reasoning
● Humility?
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Rational Epistemology = 
FreqProb + Theory + MetaProcess

● Can save you from:
– Error, stupidity, old fashioned untenable thinking
– Demagogues, disinformation, delusion, new untenable fads like mom jeans
– Machine learning hype, bias, bad stats, bad faith arguments, bad breath, unwise 

pronouncements, pure political advocacy
– Extremist attacks on democracy, terrorist thinking, mathematical logicians, insensitivity 

to data and evidence
– Bad action, bad bargaining, bad investments, nuclear holocaust
– War, classical decision theory, Nash equilibrium and other game theory chimera
– Youthful exuberance, bad engineering, greenwashed company claims, silly college 

rankings, chatGPT hallucinations, ...
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