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“the wrathful, interventionist god of 
the Old Testament, who expels Adam 

and Eve from the garden (Genesis 
6:22), is followed by the rich inner 
life of the New Testament, where 

Jesus asks the accusers of an 
adulterous woman to examine their 

own guilt (John 8:1). “

“The impulsive, irreflexive heroes of 
the Iliad, driven by passions 

insufflated into them by the gods, 
give way to the wily, cunning 

Odysseus who outsmarts Polifemo
and leads his men to Scylla with a 

bad conscience.”

Apollo Preceding Hector with His Aegis, and Dispersing the Greeks 
John Flaxman (Yale Center for British Art)



N-grams

Civil War Civil rights 
movement

Michel et al Science (2011)
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100 300 500 700

What number is
here?

Where is 1000?
Is1300, left or right

from 1500?



What meaning is
here?

Where is elephant?
Is night closer to

hope or to lettuce?

Hope

Logarithm

Lettuce



Descartes … had already noticed 
that, using the decimal number 
system, it may take only one day to 
learn how to name all the numbers 
up to infinity and how to write them 
in a new language, namely that of 
ciphers; 

he did also suggest the creation of a 
language similar to this former 
system, a general language, 
organizing and covering all human 
ideas. 

John Wilkins, around 1664, started 
to work on this task.



He divided the universe in forty 
categories or classes, these being 
further subdivided into differences, 
which was then subdivided into 
species…

a means animal; 
ab, mammal;
abo, carnivore; 
aboj, feline;
aboje, cat;



Once we have defined Wilkins' 
procedure, it is time to examine a 
problem which could be impossible 
or at least difficult to postpone: the 
value of this four-level table which is 
the base of the language...  

These ambiguities, redundancies 
and deficiencies remind us of ... a 
certain Chinese encyclopedia ... In 
its remote pages it is written that 
the animals are divided into: 



(a) belonging to the emperor,   
(b) embalmed, 
(c) tame,  
(d) sucking pigs, 
(e) sirens,  
(f) fabulous, 
(g) stray dogs, 
(h) included in the present 
classification, 
(i) frenzied (que se agitan como 
locos)
(j) innumerable, 
(k) drawn with a very fine camelhair 
brush ...



The impossibility of penetrating the 
divine pattern of the universe 
cannot stop us from planning 
human patterns, even though we 
are conscious they are not 
definitive. 

The analytic language of Wilkins is 
not the least admirable of such 
patterns. The classes and species 
that compose it are contradictory 
and vague; the nimbleness of letters 
in the words meaning subdivisions 
and divisions is, no doubt, gifted. 



George Miller 

Fellbaum, Miller, et al

James S. McDonnell 
Distinguished University Professor of 

Psychology



Snapshots of the semantic graph

Car

Motor Vehicle

Motorcycle

Ambulance Minivan

Hypernym (hyponym)

Accelerator

Seat

Steel

Meronym (holonym) (PART)

Meronym (holonym) (SUBS)

White Black

Antonym



Structured graphs (Crystalls)

Random graphs

Distance: The time to navigate the graph

Large diameter:

have short-cuts connecting distant 
places. 



Structured graphs (Crystalls)

Very high clustering (A is my friend 
and B is my friend then A and B are 
friends)

Random graphs are not clustered 
(there is no notion of proximity, of 

neighborhoods) 

Clustering: Tne existence of neighborhoods



A very simple idea…

A generator of small worlds:

1) Start with a nicely clustered graph
2) Make it short by adding a few random links

Watts and Strogatz 1998

With this single link 
diameter is 

shortened by about 
one half, and 

clustering changes 
moderately.



Traffic and Connectivity



The solitary 
hypernym tree

HYP 

Adding 
meronomy is 
not much of a 

solution. 

HYP + 
MER 



MEANINGS CAN ALSO BE RELATED TROUGH A COMMON WORD 
FORM (POLYSEMY)



The hypernym tree is 
long and un 

clustered. Typical of 
a tree. Bad news HYP 

Adding meronomy is 
not much of a 

solution. The graph is 
still a bad space to 

navigate.

HYP + 
MER 

Polysemy converts it 
into a small world. 

HYP + 
POL 

Sigman and Cecchi  PNAS (2001)



Metaphors: The hub of the lexicon

Sigman and Cecchi  PNAS (2001)

The most polysemous words 
(metaphors) form huge clusters which 
become the hubs, the centers of the 

lexicon.

(meeting point... head of the group...) 

Head

Point
Line
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Judeo-ChristianTradition

Axial Age: A shift in attribution from divine intervention to individual's volition?

Greco-RomanTradition

Diuk et al (Frontiers 2009)



Evolution of introspection in the Modern Cultural Record
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Bedi et al (Schizophrenia 2015)
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