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1. Introduction:
What is Distinctiveness?



Foundations

o Contrastive / comparative analysis is widespread
« Numerous measures of distinctiveness ("keyness")

e Many tools have implementations
= Antconc

WordCruncher

™XM

stylo

Intelligent Archive

etc.



An intuition for distinctiveness




An intuition for distinctiveness

German "Apfelschorle”



What is distinctiveness (conceptually)?

Some properties of distinctive features

o they are typical for a group

characteristic of a group

express aboutness

have discriminatory power

would be salient or surprising in the opposite group



Log-likelihood in Antconc

Concordance | Concordance Plot | File View | Clusters/N-Grams | Collocates | Word List |

Keyword Types: 100 Keyword Tokens: 5321 Search Hits: 0
Rank Freq Keyness Effect Keyword

1 618 |+ 271095 8.9647 alberte

2 285 |+ 125019 8.9647 barberin
3 284 |+ 12458 8.9647 binos

4 263 |+ 115368 8.9647 blamont
5 212 |+ 929.96 8.9647 athel

6 167 |+ 732.56 8.9647 anjault

7 160 |+ 701.86 8.9647 barroy

8 148 |+ 649.22 8.9647 assonville
9 144 |+ 63167 8.9647 aubépin
10 138 |+ 605.35 8.9647 aldée

11 131 + 574.64 8.9647 albergotti
12 119 |+ 522.01 8.9647 altenheim
13 115 |+ 504 .46 8.9647 asmus
14 114 |+ 500.07 8.9647 alvez

15 110 |+ 48253 8.9647 belhumeur
16 92 + 403.57 8.9647 anténor
17 85 + 372.86 8.9647 alepian
18 78 + 34215 8.9647 baudoche
19 75 + 328.99 8.9647 astrodi
20 74 + 32461 8.9647 bihorel
21 72 + 315.83 8.9647 bazeille
22 71 + 31145 8.9647 austrasie
23 71 + 31145 8.9647 balzajette
24 71 + 31145 8.9647 bavois
25 67 + 2939 8.9647 battistine
26 57 + 250.04 8.9647 ancerville




What is distinctiveness (statistically)?

e Relies on the comparison of two groups

e Calculates a score for each feature

« Simple frequency is not enough (= typical)

e Rather: comparatively high/low frequency (= distinctive)
o Not: entirely mutually exclusive (= purely discriminant)

e And: not just frequency, but also distribution / dispersion



Four types of measures

e Based on frequency (e.g. log-likelihood ratio)

« Based on distribution (e.g. t-Test)

e Based on dispersion (e.g. Zeta)

e Based on Machine Learning (e.g. weights from linear SVM)

« Recommended readings

= Lijffijt et al., "Significance testing of word frequencies in corpora”, 2014
= Gries, "A new approach to (key) keywords analysis", 2021



2. Understanding Zeta



Zeta

A measure of distinctiveness developed in Computational
Literary Studies

Based on the dispersion of features (rather than pure frequency)
Bias towards medium-frequency content words: high
interpretability of results

lgnored by virtually all relevant work in CL ;-)



Previous work

« Proposed by John Burrows (2007) in the context of authorship
attribution

e Studies by Hugh Craig (2009), David Hoover (2010), Rizvi (2018)

e Our work so far:

= 3 Python implementation (pyzeta)
= an application to literary subgenres (Schéch 2018)
= an evaluation study (Schoch et al. 2018)

e Currently: "Zeta and Company"



Zeta and Company

o Zeta and Company: Measures of Distinctiveness for
Computational Literary Studies (2020-2023); see: https://zeta-
project.eu

e Project team: Julia Dudar (CL), Cora Rok (LS), Keli Du (CLS).

e Part of the DFG Priority Programme Computational Literary
Studies (SPP 2207); see: https:/dfg-spp-cls.github.io/

o Key objective: Model, implement, evaluate, and use of various
measures of ‘keyness’ or ‘distinctiveness’

e Further characteristics

» Focus on comparison of text corpora on the lexical level
» Building bridges between IR, CL and CLS communities


https://zeta-project.eu/
https://dfg-spp-cls.github.io/

/Zeta: Basics

e two groups of documents G1 and G2

o each document is split into m segments of n words

e Sp_i = segment proportion of word type i

e segment proportion: the proportion of segments in one group
that contain at least one instance of the word type

e calculated for G1 and G2 separatedly



Zeta: Calculation

Zetaj = spj(G1) - spj(G2)

o A simple subtraction of the segment proportions
e Calculated for each word type, sorted by Zeta
e Result: list of distinctive words



lllustration: Tragedies vs comedies
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Segment proportions and Zeta
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3. Variants and evaluation



Relevant parameters

e Segment size: m words
e (Sampling method for the segments)



Possible variants of Zeta

e use relative frequencies instead of segment proportions
o use division instead of subtraction
o use log-transformed values instead of untransformed values



Overview of variants

segment relative
proportions frequencies
normal log2 hormal log2
values values values values
subtraction (0] Sr2
division dpO dp2 drO dr2

spO = Burrows Zeta, sp2 = log2-Zeta
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Possible desired effects

e improve distinctiveness
e maintain interpretability



Text collection used

e Today: results from a collection of Spanish novels

e Date of publication: 1880-1940

e 24 novels from Spain, 24 novels from Latin America

o Source: CLiGS textbox, github.com/cligs/textbox
(Ulrike Henny-Krahmer and José Calvo Tello)



Methods

e Exploratory
» plot Zeta data, varying parameters and variants
» aim: better understanding

o Performance testing

= classification task with varying parameters and variants
= aim: find out whether some variants perform better
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4. Application: French
Contemporary Novel



Data

e Corpus of French Contemporary Novel, 1950-2010 (in progress):
currently 800 novels; target: ca. 3000 novels
o Today: preliminary results from a collection of 180 novels



Overview of the corpus
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Research questions

« What are words characteristic of low-brow novels (populaire)
when compared to high-brow novels (blanche)?

« What are words characteristic of crime fiction (policier) when
compared to non-crime fiction (sentimental)?

e What are words characteristic of "série noire" novels when
compared to other crime fiction?



blanche vs. populaire

Contrastive Analysis with Zeta

(type_blanche-populaire)
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policier vs. sentimental (coll. or)
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Alternative: Topic Modeling
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5. Current Work



A new benchmark corpus

COLLECTION ROUGE PASSION Jean—PatriCk
-@ Manchette

@ JEAN-PIERRE ANDREVON

cauchemar..

CE SECRET Une jeunesse CaUChemaIS l

ENTRE NOUS

arf

o Contemporary French Novel (1950-2000)
sentimental, crime, science-fiction, "blanche"
Currently around 400 / 1200 novels

To be published in "derived formats"



Exploration of dispersion

o Comparison of dispersion-based measures

e Basis: Zeta (subtraction of document proportions)

o Alternative: 'DPD' (Deviation of proportions distinctiveness;
Gries 2008)

» Gries' DP: a measure of dispersion
= subtraction of DP scores from each other



Results of the comparison (statistically)

Spearman = - 0.99 Spearman = - 0.85

0.2

0.1

DPD - DPD ,

0.0

-0.1

0.2 -0.1

-0.4 -03 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 -0.4 -0.2 0.0 0.2 0.4 0.6

Zeta Zeta

e DPD vs. Zeta scores
o With segmentation (5000 words, left) or with entire novels (right)



Results of the comparison (word-lists)

Zeta (5000) Translation

1 humain human

2 cerveau brain

3 planéte planet

4 atteindre achieve; reach
5 centre center

6 nombre number

7 systeme system

8 eémettre emit

9 univers universe
10 ecran screen

Zeta (novel) Translation

1 orbite orbit

2 civilisation civilisation
3 terrestre earthly

4 ordinateur computer
5 électronique electronic
6 robot robot

7 magnétique magnetic
8 humanité humanity
9 concept concept
10 nucléaire nuclear

e science-fiction vs. rest
o differences in specificity

Translation DPD (5000)
brain cerveau
planet planéte
human humain
center centre
number nombre
system systéme
emit emettre
universe univers
screen ecran
achieve; reach atteindre
Translation DPD (novel)
partial partiel
chemical chimique
functioning fonctionnement
broadcasting diffusion
diameter diamétre
hypnotic hypnotique
radiation radiation
criterion critere
govern régir
vertebral vertébral




Conclusion



Results: Measures

We have gained a more precise understanding of Zeta

relation between segment proportions and Zeta (glass ceiling
effect)

a motivated variant of Zeta: log2-Zeta (better performance and
robustness)

a new dispersion-based measure: DPD



Results: Application

« New insights into relationship tragedy / comedy / tragicomedy
o Subtle differences between variants, with dependence on
segment length



Next steps

o Tackle the issue of "interpretability": what is it, how can we
operationalize it? Is there a trade-off?

e Systematic evaluation of Zeta and (around a dozen) similar
measures
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