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In this lecture I will talk about 

• literature, 

• philosophy, 

• number theory, 

• complex networks, and 

• things I haven’t even fully understood myself yet. 
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“I have tried to bring 
scientific thinking to 
literary criticism and there 
has been very little 
gratitude for this.” 
Kurt Vonnegut - 
https://www.youtube.com/watch?v=GOGr
u_4z1Vc 
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Beginning Entropy 

This talk 

This is where I explain some math 
and study results 

∞ 



Stories are 
complex systems 



Complexity arises from the actions and 
interactions of the many things that are going on in 
our world at the same time. We try to capture this 
complexity and make it easily understandable 
using “Transcendental Information Cascades”. 
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What are Transcendental 
Information Cascades? 
From 𝜫 to Popper to primes 
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Stephen William Hawking 

8 January 1942 - 14 March 2018 

“My goal is simple. It is 

a complete 

understanding of the 

universe, why it is as it 

is and why it exists at 

all.” Albert Einstein’s birthday 

𝛑 day (𝛑  = 3.14…) Coincidence 



Coincidence 

• events that are temporally related  
but have no observed causal relationship 

 

• C.G. Jung coined the term “synchronicity” 
for cases of 
“acausal but meaningful coincidences” 

• Underpins his theory of the collective 
unconscious 

• Obscure theory of parapsychology or 
fundamental to our understanding of the mind? 

Jung, C.G., 1952. Synchronicity: An Acausal Connecting Principle. In Vol. 8. of the 

Collected Works of CG Jung. Princeton University Press, 2010.  



Diaconis and Mosteller on coincidence[9] 

• directions for a general theory of coincidences are 
• hidden cause 

• psychology 

• Multiple Endpoints and the Cost of "Close"  

• The Law of Truly Large Numbers 

 

[9] Diaconis, P. and Mosteller, F., 2006. Methods for studying coincidences. In Selected 

Papers of Frederick Mosteller (pp. 605-622). Springer, New York, NY. 



Diaconis and Mosteller on coincidence[9] 

• directions for a general theory of coincidences are 
• hidden cause 

• psychology 

• Multiple Endpoints and the Cost of "Close"  

• The Law of Truly Large Numbers 

 

• but they emphasized 
• “[…] we are handicapped by lack of empirical work. We do not have a notion 

of how many coincidences occur per unit of time […]” 

[9] Diaconis, P. and Mosteller, F., 2006. Methods for studying coincidences. In Selected 

Papers of Frederick Mosteller (pp. 605-622). Springer, New York, NY. 



A story of three worlds to unpack acasuality[1] 

[1] Popper, K., 2013. Knowledge and the Body-Mind Problem: In 

defence of interaction. Routledge. (original lecture in 1969) 

World 1 

physical objects and events  

(our ability to make noises) 

World 2 

mental objects  

and events (our cognition) 

World 3 

objective knowledge  

(non-phys. knowledge artefacts) 



Evolutionary emergence 

 

Public domain image from https://en.wikipedia.org/wiki/File:Phylogenetic_tree.svg 



Evolutionary emergence 

• Popper suggests the view that evolution means 
“ascending” 
in the genetic tree misses the point 

• what’s optimal under the conditions at one point may 
become 
suboptimal when the conditions change 

• instead of “ascending into higher forms” it is 
“increased variety” 
that should be regarded 



Evolutionary emergence and TICs 

“a transcendental method in Kant's  sense of 

attempting to understand the conditions of 

knowledge itself” 

World 1 

physical objects  

and events (our speech) 

World 2 

mental objects  

and events (our cognition) 

World 3 

objective knowledge  

(non-phys. knowledge artefacts) 

Luczak-Roesch M, Tinati R, O'Hara K. (2017) What an entangled 

Web we weave: An information-centric approach to socio-technical 

systems. PeerJ 

Preprints 5:e2789v1https://doi.org/10.7287/peerj.preprints.2789v1 

Kant, I., Critique of pure reason. Translated by Norman Kemp 

Smith. London Macmillan  532  1934.  



Randomly 
meaningful 



Primes, meaningfully non-random but 
acausal. 

2  3  5  7  11  13   17 
1 7 5 3 2 1, 3 1, 7 

… 

Primes Primes in random order Random numbers 



Changing the base makes the pattern get 
stronger 

 There are some systems 
where endogenous and 
others where exogenous 
effects are at work 



What if we would imagine something that 
happened did not? 

2  3  5  7  11  13   17 
1 7 5 3 2 1, 3 1, 7 
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happened did not? 
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Characterising significant statistical 
insignificance 



From Dickens to Data 
Science 
All fourteen of Dickens’s completed 
novels were published serially in 
weekly or monthly instalments. 



Managing Characters 
Dickens’ Working Notes for His Novels. Edited by Harry Stone, U of Chicago Press, 1987. 

“I have endeavoured in the progress of this Tale, to resist the temptation of the current Monthly Number, 
and to keep a steadier eye upon the general purpose and design.”   Preface to Martin Chuzzlewit (1844) 



Transcendental Information Cascades applied 
to English literature 
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“Not-So-Distant 
Reading” 
“The point, then, is that data-driven approaches are 
not just doing the same thing better or at a larger 
scale. They are doing a different thing altogether: 
interacting with the objects of the world. Traditional 
literary criticism, on the contrary, interacts with the 
past, with tradition. While one falsifies theories, the 
other develops from them. The figure of one is the 
data visualization. And the figure of the other is 
narrative.”[12] 

Rosenthal, Jesse. “Narrative Against Data.” Genre, vol. 50, no. 

1, 2017, p. 9. 
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“Not-So-Distant Reading” 



“Not-So-Distant Reading” 

Although our method draws on foundational methodologies 
within digital humanities (hypothesis-testing, quantitative 
analysis), it explores the seeming contradiction between ‘distant’ 
and ‘close’ reading. 
Luczak-Roesch, M., Grener, A. and Fenton, E., 2018. Twenty Thousand Leagues Above the Book: 

An Interactive Visual Analytics Approach to Literature. In Proceedings of the International 

Conference on Supporting Group Work (GROUP), ACM. DOI: 10.1145/3148330.3154507.  

 

Luczak-Roesch, M., Grener, A. & Fenton, E. (2018). Not-so-distant reading: A dynamic network 

approach to literature. it - Information Technology, 60(1), pp. 29-40. Retrieved 1 Mar. 2018, from 

doi:10.1515/itit-2017-0023 



Stories are about 
complex systems 

Approach 
Motivation

Avoidance 
Motivation

Instrumental  
Control Cooperation

Trust-based  
Cooperation

Openness
Values

Openness
Traits

Conservatism
Values

Self- Enhancement

Self-Transcendence

Agreeableness

Extraversion

Conscientiousness

Neuroticism



The psycholexical 
approach 
“a great challenge i had to face was traveling to Africa fro a month. i was 
part of a group from school. in XXX i built mud homes for a family in a 
village called XXX. this was a challenge physically and mentally. the heat 
and nature of the work was a great challenge physically. i was not used to 
the intensity of the heat and when working long hours i became very 
tired. mentally it was hard to see the living conditions human beings were 
exposed too. I was also told of their story, the family had been struck with 
aids and had lost a few members, leaving behind 3 young children to be 
cared for by the grandmother. i addressed this challenge by remembering 
i was there to do my part and help in whatever way i could, i reminded 
myself that i am very privileged and i was very happy and lucky to be able 
to help these people by giving them a safe new home. i also took in 
everything that was around me and noticed how happy the family was, 
this gave me a lot of modivation to push through and do a good job” 



The problem with our 
understanding of 
personality is that we 
see it through 
contemporary eyes 



In other words: authors/speakers are long dead, 
fictive characters never lived, and humans are bad 
at assessing personality from text 

Kim, E., & Klinger, R. (2018). Who feels what and why? annotation of a 

literature corpus with semantic roles of emotions. In Proceedings of the 27th 

International Conference on Computational Linguistics (pp. 1345-1359). 

Goldberg, L. R. (1982). From Ace to Zombie: Some 

explorations in the language of personality. Advances in 

personality assessment, 1, 203-234. 

1982 2018 



It seems very hard, so let’s do it. 

• Selection of 25 English novels 

• Earliest: The unfortunate traveller by Thomas Nashe (1594) 

• Latest: Edwin Drood by Charles Dickens (1870) 
 

• Robinson Crusoe, Oliver Twist, Evelina, Nicholas Nickleby, Pickwick, Frankenstein, The 
Old Curiosity Shop, Barnaby Rudge, Great Expectations, Martin Chuzzlewit, Dombey 
and Son, David Copperfield, Bleak House, Hard Times, Little Dorrit, A Tale of Two 
Cities, Great Expectations, Our Mutual Friend, Mystery of Edwin Drood, Emma, 
Mansfield Park, Northanger Abbey, Persuasion, Pride and Prejudice, Sense and 
Sensibility 
 

• Dickens + Austen = 21 
Fischer, R., Karl, J. A., Luczak‐Roesch, M., Fetvadjiev, V. H., & Grener, A. Tracing Personality Structure in 
Narratives: A Computational Bottom‐Up Approach to Unpack Writers, Characters, and Personality in 
Historical Context. European Journal of Personality. 



“The quick brown Fox jumps over the not 
so lazy Dog. He was happy after that.” 

 
 Fox:quick, Fox:happy, Dog:not_lazy 



Vocabulary differences reflect the different styles of 
authors as seen by humanities scholars 

• Austen  smaller trait vocabulary, introspection of 

individuals 

• some conceptual overlap with five factor scales 

• but primary focus on social- normative aspects 

• even Practical Intelligence factor has content dealing 

with social orientation, such as philanthropic and 

charitable  

• Dickens  broad trait vocabulary, complex 

description of the social world of large groups of 

characters 

• some relations to combinations of markers of Big Five 

• but own idiosyncratic content revolving around 

themes of social relations such as arrogance, 

dominance, sociability, and civility  



But… 



Unstable structures 
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Why? 

 



Stories are told in 
complex ways 

Image source: https:/ / en.wikipedia.org/ wiki/ Electroencephalography#/ media/ File:Spike-waves.png, CC BY-SA 2.0
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Bringing different 
views together 

• There are many different 
views to the same system 
(many possible 
tokenisations) 

• Usually these are studied 
independently or need 
different analytical 
frameworks (because of 
different data types) 

• TIC are an analytical middle-
ground (transform any kind of 
data into the same kind of 
temporal network before 
analysis) 



“If it’s beautiful but a little bit 
wrong, I am ok with that.” 
Steven Strogatz on the MindScape Podcast - 
https://www.preposterousuniverse.com/podcast/2019/04/08/episode-41-
steven-strogatz-on-synchronization-networks-and-the-emergence-of-
complex-behavior/ 



C2 Lab 
Complexity & Connection Science 

Markus Luczak-Roesch | @mluczak 

http://complexity.sim.vuw.ac.nz 

“If it’s beautiful but a 
little bit wrong,  

I am ok with that.” 


