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“historians, 
philosophers, 

and sociologists 
of mathematics”

Q: What would 
you say to a first 
year PhD 
student?
Michael Harris: 
“…I would advise 
them to study 
philosophy…”

“A curious side-effect of the AI revolution is that mathematicians 
everywhere are being turned into philosophers, as we are forced to 
come to terms with our mathematical values.”
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• When is it rational for a scientist 
to abandon a theory?

• What criteria justify choosing 
one scientific theory or model 
over another?

• What is a rational way for a 
scientist to update her beliefs?



Not-so-hypothetical illustration

You might think it’s rational for a scientist to pursue the theory or 
approach that is most likely to bear fruit.

Two methods for discovering the 
structure of a very important 
molecule (VIM)
“Since all members of the community 
were thoroughly rational, each 
chemist used method I. They are still 
working on the problem.” 
(Kitcher 1990, 11)



There are many cases from the history of science where 
we should be glad that (some) individuals were irrational.

Galileo’s heliocentrism
  Feyerabend (1975)

Wegener’s theory of continental drift
  Kitcher (1990), Solomon (1992)

Formal social epistemology: Simple/idealized models of 
science show that sometimes group-level outcomes are 
better when some individuals behave irrationally.
Kitcher 1990, Mayo-Wilson et al. 2011, Zollman 2018



The Independence Thesis

• Epistemically rational individuals can 
form epistemically irrational groups.

• Epistemically irrational individuals can 
form epistemically rational groups.

   (Mayo-Wilson et al. 2011)

individual 
rationality

collective 
rationality



Math and the Independence Thesis

The Independence Thesis applies to the social epistemology of 
math – perhaps increasingly so.
What is rational for individual mathematicians and what is rational 
for the mathematical community may be coming (further) apart.

ex. delegating challenging but 
solvable problems to an AI system 
rather than a promising graduate 
student

ex. homogenization effects
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Lately, in math: Skepticism about Credit



The Credit Economy

Philosophical consensus: Scientists’ pursuit of credit often has 
beneficial effects.

(scientists’ pursuit of recognition 
and prestige for their work) 

Scientific knowledge is (typically) a public 
good (non-excludable, non-rivalrous). 

underproduced if left to the market

credit economy helps to incentivize 
scientific knowledge production 

(Dasgupta et al. 1993)
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The Credit Economy

Philosophical consensus: Scientists’ pursuit of credit often has 
beneficial effects.

(scientists’ pursuit of recognition 
and prestige for their work) 

underproduced if 
left to solely truth-
seeking scientists

o utility from: leisure 
time, joy of discovery

o joy of discovery: 
doesn’t matter who 
makes the discovery

Zollman 2010



Credit Allocation

Three families of ways to allocate credit (Strevens 2003)

1) Egalitarian systems: Scientists all receive equal credit.
2) Resource-based systems: Scientists receive credit in proportion to the 

talent or effort they invest in their research. 
3) Achievement-based systems: Scientists receive credit in proportion to 

actual achievements (discoveries, results, proofs, etc.).

The Priority Rule
Only the first person/team to make a 
discovery is given credit for it.
Merton (1979)



Benefits of the Priority Rule (Strevens 2003)

Winner-confers-all benefits 
race: Only the first scientific 
discovery brings social benefits.
 
Q: What is the socially optimal 
reward allocation scheme?
A: The priority rule (winner-
takes-all credit) 



Other Benefits of the Credit Economy

• The priority rule helps maintain a 
socially beneficial distribution of 
cognitive labor among research 
approaches. (Kitcher 1990)

• The credit economy incentivizes 
open/wide sharing of the results of 
scientific work. (Heesen 2017)

• ...



On credit in math
The credit economy in math should arguably be retained in some 
form. But how should it be modified?

Le
ss
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di

ca
l Change what credit is assigned to

• Thurston (1994): “we would be much 
better off recognizing and valuing a far 
broader range of activity” 

• Tao (2026): proof digestion
• Sanderson (2026), “If math is more than 

proof, we need to better celebrate the 
rest of it”



On credit in math
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Change how credit is allocated (no 
more priority rule)
• Weinrich (2026): co-ownership of 

mathematical ideas after publication

The credit economy in math should arguably be retained in some 
form. But how should it be modified?
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“We are not trying to meet some abstract production 
quota of definitions, theorems and proofs. The measure 
of our success is whether what we do enables people to 
understand and think more clearly and effectively 
about mathematics.” 



“[I]t is now the case that AI can output mathematical 
arguments in situations without the human who 
prompted it being able to understand the arguments, 
verify them, or take responsibility for them. We believe 
that human understanding of mathematics remains of 
paramount importance. How, in this new era, can we 
work towards a new paradigm that includes human 
understanding of mathematics as part of responsible 
scholarly output?”

What is mathematical understanding?



Understanding as possession of abilities

Avigad (2008): To understand just is to have certain abilities.

“Suppose I tell you that my friend Paolo understands 
group theory, and you ask me to explain what I mean. In 
response, I may note that Paolo can state the definition 
of a group and provide some examples; that he can 
recognize the additive group structure of the integers, 
and characterize all the subgroups; that he knows 
Lagrange’s theorem, and can use it to show that the 
order of any element of a finite group divides the order of 
the group; that he knows what a normal subgroup is, and 
can form a quotient group and work with it appropriately; 
that he can list all the finite groups of order less than 12, 
up to isomorphism…”



Understanding as possession of abilities

Avigad (2008): To understand just is to have certain abilities.

To understand a proof is to possess the abilities to…
• respond to challenges as to the correctness of the proof, and fill in details and 

justify inferences at a skeptic's request

• indicate ‘key’ or novel points in the argument, and separate them from the 
steps that are ‘straightforward’

• offer generalizations, or to suggest an interesting weakening of the conclusion 
that can be obtained with a corresponding weakening of the hypotheses

• provide a diagram representing some of the data in the proof, or to relate the 
proof to a particular diagram

• (…plus 7 more…)

(really a framework, rather than a full theory of understanding)



Understanding as possession of abilities

Avigad (2008): To understand just is to have certain abilities.

objection: what about the feeling of 
satisfaction or the mental states involved?



Understanding as unification

“Understanding [a] phenomena is… [a matter] of seeing 
connections, common patterns, in what initially appeared to 
be different situations. Here the switch in conception from 
premise conclusion pairs to derivations proves vital. Science 
advances our understanding of nature by showing us how to 
derive descriptions of many phenomena, using the same patterns 
of derivation again and again, and, in demonstrating this, it 
teaches us how to reduce the number of types of facts that we 
have to accept as ultimate (or brute).” (Kitcher 1989, 432)



One type of understanding in math: 
   unificatory understanding (Frans 2021) 

“allows one to see that mathematical 
statements are the result of a more 
general pattern and not… a collection 
of isolated results” (1117) 

Understanding as unification



Open questions

• Do abilities constitute understanding or 
are they just indicators of it?

• How much of the understanding 
mathematicians are after is unificatory 
understanding?

• How does understanding of proofs differ 
from understanding of [theorems / 
definitions / concepts / methods / etc.]?

• Can understanding be rewarded 
independently of other mathematical 
accomplishments?
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