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Background: Kallimachos

Background: Kallimachos
BMBF project Wiirzburg/Erlangen

e Aim: Quantify the surface complexity of texts
» https://github.com/tsproisl/textcomplexity
» Main focus on richness or diversity of vocabulary
— type-token ratio, Sichel's S, Yule's K, ...

@ What is complexity?

» Complexity # readability
» Analysis of strings, not psychological experiments
» Structural property of a text, not mental processes

Complexity is first and foremost a matter of the number
and variety of an item’s constituent elements and of the
elaborateness of the interrelational structure, be it organi-

zational or operational.
(Rescher, 1998: 1)
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Background: Kallimachos

Complexity measures

Surface-based measures

e Length-based:
1= Simplest surface-based measures
» Word length in characters
» Sentence length in words or characters
@ Variability:
s= Lexical diversity, variability of words used in text
» Type-token ratio
» Honoré’s H (Honoré, 1979)
» ...and many more, such as MTLD (McCarthy, 2005)
@ Dispersion:
= Burstiness of word distributions
» Gries' DPporm (Gries, 2008; Lijffijt and Gries, 2012)
» Kullback-Leibler divergence
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Background: Kallimachos

Complexity measures

Measures based on linguistic analysis

@ Lexical density
= Proportion of content words (based on POS tags)
o Rarity

s> Proportion of “rare” words (by comparison to the frequency list
of some reference corpus)

@ Semantic disparity
1= Repetition not only of identical, but of similar types: “degree
of differentiation between lexical types in a text” (Jarvis,
2013: 25)
@ Dependency-based:
1= Complexity of syntactic structures
» Dependency distance (Oya, 2011)
» Dependents per word
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Background: Kallimachos

Stability of measures

@ Almost all measures of variability and dispersion dependent
on text length

@ Solution: compute measures on windows of fixed size; score for
text = arithmetic mean

@ Caveat: chosen window size can influence ranking of texts
(most noticeable for highbrow literature) — micro- and
macro-diversity?
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The Unexpected Complexity of Sci-fi Dime Novels

Selected complexity measures by genre and window size (where applicable)
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Background: Kallimachos

Where does this apparent complexity come from?

@ In our corpus: sci-fi dime novels = Perry Rhodan

@ Is it just Perry Rhodan, or is it science fiction in general?
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Perry Rhodan

A Closer Look at Perry Rhodan
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Perry Rhodan

The Perryverse

@ Perry Rhodan: German science fiction series named after its
hero
@ Perry Rhodan Heftromane (dime/pulp novels)
» Weekly booklets of ca. 60 pages since September 1961
» More than 3100 Heftromane — the world's “biggest science
fiction series”
» Arc storyline structure: One arc (Zyklus) ~ 50-100 Hefte
@ Lots of additional products:
» Spinoff series (Atlan, focusing on one of the main characters)
Mini series
Paperbacks (e.g. Planetenromane)
Hardcover editions of Heftromane (e.g. Silberbdnde)
Comics, audio books, movies

vV vy vy VvYy

@ Perry Rhodan Neo Heftromane (reboot of the story, published
biweekly in parallel to the main series)
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The Perry Rhodan Library

https://www.reddit.com/r/books/comments/iq31r1/i_22_finally_collected_
and_stored_the_whole_perry/
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Perry Rhodan

A Few Cover lllustrations
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Complexity and the Vocabulary of Perry Rhodan

Complexity and the Vocabulary of
Perry Rhodan
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Corpus: Perry Rhodan

@ 649 Heftromane from 1961 to 1974

@ 100 Heftromane from 2018 to 2020 (kindly provided by the
publisher)

@ 37 longer Heftromane from the Neo series, from 2011 to 2020
(29 provided by the publisher)

@ Expectation: newer novels, especially from the Neo series, less
complex than older ones
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Complexity and the Vocabulary of Perry Rhodan

Complexity over Time/Zyklus

5,000 words

Only a single window size from now on
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Complexity and the Vocabulary of Perry Rhodan
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Complexity by Author
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The Vocabulary of Perry Rhodan

Technical aspects are certainly important

8 Hangars for Glster
12 Hangars or 20 Rettungsboote
10 Transtormkénone (8
19, Poralysator (8 8106k,
13. Transformkanone (2 Stick)
14. Zentrale mit Bordpositronik und Panora-
mabildschi
15. Wohn- und Aufenthaltsraume
16. Mefantenne fur Gravitationswellen
17. und 18. Energieaggregate
19 Traktorenstrahiprojekior
Allgemeines: 20, Energieaggregat
21. Antigraviriebwerk
22. Raumsonde Typ .ASW 1
33 Ringwaist mi" 15 Kompait: Knrpdskula:-

FORSCHUNGSKREUZER DER EXPLORER-
FLOTTE

Die Explorerfiotte des Solaren Imperiums
wird zur Auffindung und Erforschung fremder
Planeten eingesetzt, die sich zur Kolonisierung

£ eignen. Es gibt mehr als 10000 Spezialraum- lepiatken
Forschungskreuzer der Explorerfiotte S schife allr Grofenordnungen. Dia Seifsho. 3¢ Fusionsmeler
§  saiung besiont aus Wissenschattarn aller 23 Hydraulk fur Landestat
3 . ochasbdte: Dag iar Seseiate SE It an oy it Bodanactisuss i, B
2 dors konstruiort s die reguiaren Explorer. Es 2] Laderaum
& wird zur Erforachung von Somnan und Flane. 20 Antgravachacht
2 ten eingesetzt. Es besteht aus einer Kugel von Sreusringanniags
£ 400m T und einem Zylindortel von 1000 m 30 und 31 Antigravschacht
& Lange und 200 m (. Im Kugelteil sind die gggs und 4\‘:2/draulwc)ae Landestitzen
Trisbwerke und die Energieaggregate unter- 33 K"‘:VLQB“’" o
S von- 700 s und one mesmale 3 Parsbolspegelananne
Relchwato van 500000 Lidviatven. Die Be. 37 Trensmiterhalie mit Torbogantranamiter
satzung besteht aus 500 Migliedern 3. Ewatellsger
. 40. Lebensmitteldepot
Technlsclie Datan; ; 42. Desintegratorgeschitz (8 Stick)
1. Telaskopkuppel mit MeBgeriten 43, Labors
2. Astranomische Abteilung 44. Hyperfunkantenne
3 Byperfunic Achttrahianiemne 45. Positronik
4. Kiimaonlag 46. Teleskopkuppel
5. Lagerrdume 47, Schutzschirmprojektoren fur HU- und Pa-
& Erivgreagoragats for Geschatz ratronschutzschirm
7. Hangars fur 4 Space-lets 48. Hyper-Lineartrisbwark

@ Cutaway drawings (Risszeichnungen) like this are a staple of the series.

Image source:
https://www.pr-materiequelle.de/riss/risszeichnung/r13_4.htm
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The Vocabulary of Perry Rhodan

@ Perry Rhodan exhibits a great amount of idiosyncratic
vocabulary, e.g. Raumer, Impulsstrahler, Mausbiber, Arkonide,
Linearraum, Zellaktivator

@ Use keyword analyses to extract vocabulary that

@ characterizes Perry Rhodan as a whole (Perry Rhodan vs.
reference corpus)
@ characterizes individual Heftromane (one Heft vs. the rest)

e Can Heft-wise keywords be used to reconstruct storyline arcs
(Zyklen)?
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Complexity and the Vocabulary of Perry Rhodan

Keyword Network

Nodes: individual issues and top 50 keywords for each; edge weights: LLR
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Characterizing and Categorizing the Vocabulary (WIP)

@ The Perrypedia is a wiki for the Perryverse, containing over
50,000 articles

@ Scraped named entities and their categories using Scrapy

@ Opens up new methods for analysis (distant reading)
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Complexity and the Vocabulary of Perry Rhodan

Characterizing and Categorizing the Vocabulary (WIP)
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Complexity of Science Fiction

Complexity of Science Fiction

s it just Perry Rhodan?
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Complexity of Science Fiction

Our English E-book Corpus (29 million tokens)

Opportunistic collection via https://www.bookbub. com plus e-book bundles = currently
very unbalanced
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Complexity of Science Fiction

Complexity in an English E-book Corpus
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Complexity of Science Fiction

Corpus: fanfiction.net (2.3 billion tokens)

https://archive.org/details/fanfictiondotnet_repack (total corpus size >50
billion); science fiction fandoms are included in full, random sample for other fandoms

Top 15 fandoms in sample

(43718 stories in other fandoms) Science fictionifandoms
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https://archive.org/details/fanfictiondotnet_repack

Corpus: AO3 (“Archive of Our Own", 688 million tokens)

Collected using https://github.com/radiolarian/AO3Scraper
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Complexity of Science

Complexity of Sci-fi Fanfiction

Is it just published sci-fi or also fan-written material?
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Complexity of Science Fiction

But wait! Could writers and readers of science fiction
fanfiction just be older on average?
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Complexity of Science Fiction

Complexity by rating (fanfiction.net)
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Complexity of Science Fiction

But wait! Is sci-fi fanfiction really sci-fi?
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Complexity of Science Fiction

Semantic tags: Romance vs. Sci-fi vs. Sci-fi Fanfiction
WordNet supersenses (25 noun, 15 verb); AMALGrAM 2.0
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Conclusion and Outlook

Conclusion and Outlook
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Conclusion and Outlook

Conclusions and Outlook

@ It is not just Perry Rhodan
» (English) published Sci-fi also greater vocabulary richness than
other genres
» Sci-fi fanfiction shows the same trend
» Sci-fi fanfiction is partly “romance in disguise”
@ Keywords able to capture important concepts and names
» Successful reconstruction of Zyklen
» Perrypedia as resource for categorizing the vocabulary
= Distant reading informed by curated knowledge source

e Semantic tags surprisingly useful
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Thanks for listening.

Questions!



	Background: Kallimachos
	Perry Rhodan
	Complexity and the Vocabulary of Perry Rhodan
	Complexity of Science Fiction
	Conclusion and Outlook
	References
	References

