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Motivation

Previous Work:

Research Gap:

This Work:

Traditional histories of philosophy
usually emphasize chronology,
themes, and schools.

What is still missing is a corpus-
scale to measure the cognitive

structures underlying philosophical
argument.

Operationalizing Conceptual
Metaphor Theory with Al to reveal
how philosophical thinking is
organized.




Main Research Questions

RQ1: How has metaphorical cognition evolved across historical periods in
philosophy?

metaphorical cognition?

RQ3: Which target domains, source domains, and concept mappings are
most characteristic of each philosophical school?

\B RQ2: How can philosophers from different schools be positioned in terms of
i



Dataset and Scope

The study uses a curated philosophy Metric Count
corpus with about 300k sentences from Unique target concepts 2,039

. Unique source concepts 2,644
more than 50 canonical texts. Unique concept mappings 15,988

i ) Statistics of unique concepts and concept mappings.
The corpus spans over two millennia,

from around 350 BCE to 1985. R R e e G oo R
It covers major schools including Plato, -~ IV THE PHILOSOPHY DATA PROJECT ji
Aristotle, Rationalism, Empiricism, LB TN P ARG L BEPREE
German Idealism, Communism, i , W)

Capitalism, Phenomenology, |

Continental, Analytic, as well as "THAT IS ALL THAT HUMAN BEINGS WHAT IS THE PHILOSOPHY DATA
Stoicism, Nietzsche, and Feminism in G R

texts in the history of philosophy. The site features a number of ways that

the reported school-level analyses. Data source: https://philosophydata.com/



MetaPro

metapro.ruimac.tech ¢ M +

e®e®e M+ K[ =

MetaPro 2.0: A Computational Metaphor Processing System

Text Citation

Time devours every structure that human pride builds. Motaphor Identlfication:

Time devours_METAPHOR every structure_METAPHOR that human pride
builds_METAPHOR .

Metaphor Interpretation:

53/300,; Time destroys every artifact that human pride creates .

Conceptualization:

Time devours_$$PoS[VBZ]Target[destroy|DESTRUCTION]Source[devour
|BODILY_PROCESS1$$ every structure_$$PoS[NN]Target[artifact|WHO
LEJSourcelstructure | ARTIFACTI$$ that human pride builds_$$PoSI[V
BZ]Target[create|ACTIVITY]Source[build |CONSTRUCTION]$S .

Concept Mapping:

destruction is bodily_process. whole is artifact. activity is ¢

onstruction.

Contact us: metapro@ruimao.tech Search Chinese poems: www.wensousou.com

https://metapro.ruimao.tech [5]

Propose a
prompt-based
unsupervised
method by
leveraging the
knowledge of
pre-trained
language
models (PLMs)
& knowledge
graphs. [2]
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Propose a dynamic
rewarding mechanism to
learn concept mapping
without annotated data.

[3]
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The world is still fighting with COVID-19.

Propose a
new pre-
training
paradigm,
anomalous
language
modeling
(ALM) for
metaphor
processing
tasks. [4]

Propose a new soft-parameter sharing method for multi-
task learning metaphor identification and PoS tagging. [1]

[1] Mao R., & Li X. (2021). Bridging towers of multi-task learning with a gating mechanism for aspect-based sentiment analysis and sequential metaphor identification. AAAI.
[2] Mao R., Lin C., Guerin F. (2018). Word Embedding and WordNet Based Metaphor Identification and Interpretation. ACL.

[4] Mao R., He K., Ong B.C., Liu Q., and Cambria E. (2024). MetaPro 2.0: Computational Metaphor Processing on the Effectiveness of Anomalous Language Modeling. ACL.

]
]
[3] Mao R.*, Ge M.*, & Cambria E. (2022). Explainable metaphor identification inspired by conceptual metaphor theory. AAAI.
]
]

[5] Mao R., Li X., He K., Ge M., Cambria E. (2023). MetaPro Online: A Computational Metaphor Processing Online System. ACL.



Analytical Design

Historical Dynamics: year-level cosine-distance series relative to a global
centroid.

\B Philosopher Positioning: author centroids are projected into 2D using PCA,
= and bubble size reflects within-author dispersion.

ﬁ School Signatures: normalized frequency heatmaps highlight the most
salient targets, sources, and mappings in each
tradition.



Finding 1: Long-Run Historical Evolution
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Across targets, sources, and mappings, the
paper finds a slow long-run convergence from
classical philosophy to late modernity.

Early periods show larger dispersion, the
18th-19th centuries show partial
consolidation, and the 20th century shows
renewed variability.

The interpretation is that philosophical
cognition stabilizes around entrenched
schemas, then expands as new socio-
scientific domains enter philosophical
discourse.



Interpreting Historical Outliers

L e  Stoicism: falls below the historical mean
because it emphasizes inward, ascetic, and self-
regulatory schemas.
e Communism: distinctive because it relies on
industrial and conflict-oriented sources such as
production, machinery, class, and struggle.

Y PRV P RS * Phenomenology and Feminism: often lie near or
? above the mean because they recombine widely
' shared embodied and communicative schemas.

t 1;
{Stoicism, 125) (Communism, 1848)




The paper describes the historical trajectory as

an S-curve of convergence.

(Feminism, 1981)
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It is not a simple replacement of one metaphor

system by another.

Instead, philosophy shows centripetal
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Finding 2: Positioning Philosophers
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Plato and Aristotle sit near the overall
center and function as a classical hub.

Rationalists and empiricists cluster
nearby because both organize
philosophy around mind,
representation, and order, despite
epistemological disagreement.

Source Concepts

German_idealism
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Rationalism ® Capitalism

® Stoicism

 German ldealists move toward self-activity and normativity.

* Phenomenologists remain central but emphasize
embodiment and world-involvement.

 Continental thinkers connect embodiment with discourse
and power, while analytic philosophers form a compact but
more outlying cluster around logic, semantics, and evidence.



Why the Analytic Cluster Looks Different

Ricardo

2 * Analytic philosophers such as Russell,
Wittgenstein, Quine, Kripke, and Lewis
form a relatively compact and more

B distant cluster.

* Thisis probably a comparatively “de-
¢ - s metaphorized” surface, where
" pm — philosophy privileges logical form,

U sgg’g%eb'“g Ma.ez“ — inference, semantics, and evidential
,x"’°ppef e"” P-4 ﬁ e status.

Hume

Spin
Wittg gstem Begdaley. ; N.e |
5 I 1

"% .+ Nietzsche is also distant, but for a
\ different reason: his work reorients
4 (] philosophy toward genealogy, valuation,
o ) ) § force, and style.

Concept Mappings



Finding 3: School Signatures
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STATE IS QUALITY

SIMULTANEITY IS TIME

CONNECTION IS ATTAINMENT

ABILITY IS QUALITY

COGNITION IS LEGAL_DOCUMENT

TEMPORAL_ARRANGEMENT IS RELATION

SAFETY IS CARETAKING

PROXIMITY IS HAND

MESSAGE IS CONTENT

ASPECT IS TERM

INDIVIDUAL IS KNOWLEDGE_DOMAIN

RELATION IS SITUATION

ACCEPTANCE IS OCCURRENCE

OUTGO IS ACTION

PERCEPTION IS KNOWING

SUCCESS IS JOURNEY

RELEVANCE IS DIRECTION

CHANGE_OF_STATE IS ACTIVITY

PERCEPTION IS THINKING

CONCEPT IS QUALITY

ADDITION IS WELLNESS

CHANGE_OF _STATE IS ACTION

CATEGORY IS SORTING

ACTION IS MOTION

MESSAGE IS SITUATION

CONTENT IS SITUATION

ACTIVITY IS SITUATION

ENTITY IS SITUATION

EVENT IS SITUATION

ABSENCE IS QUANTITY

CREDIBILITY IS FACT

CERTAINTY IS COURSE_PATH

CONDITION IS PERSPECTIVE

POWER IS PHYSICAL

STATE IS NATURAL_OBJECT

ACTIVITY IS ACTION

ENTITY IS PHYSICAL_ENTITY

POSITION IS MATHEMATICAL_NOTATION

AGREEMENT IS AUTHORITY

KIND IS PATH

PERSPECTIVE IS SENSE

HIGH_STATUS IS DEGREE

SIZE IS QUALITY
ATTRIBUTE IS CONTENT
POSSESSION 1S ACTION

PRODUCTION IS ACTION

UNANIMITY IS INDIVIDUAL
PERSPECTIVE IS HAND
RELATION IS PART

PHYSICAL_ENTITY IS DUMMY
ACTIVITY IS CHANGE_OF_STATE
PHYSICAL IS POWER
ATTRIBUTE IS QUALITY

PART IS RELATION
CONTINUATION IS CARRYING
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Concept Mappings
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Many schools share
common targets such as
action and state, and
common sources such as
situation and
communication.

What really distinguishes
schools is the level of
concept mappings.



Core Takeaway

* The strongest claim of the paper is that school identity is

best captured by concept mappings rather than targets or
sources alone.

* Different traditions may discuss similar topics, but they
organize them through different cross-domain logics.

* This means metaphorical cognition provides a principled

way to explain both continuity and differentiation in the
history of philosophy.
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