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1. Introduction:1. Introduction:  
What is Distinctiveness?What is Distinctiveness?
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3 . 2

FoundationsFoundations

Contras�ve / compara�ve analysis is widespread
Numerous measures of dis�nc�veness ("keyness")
Many tools have implementa�ons

Antconc
WordCruncher
TXM
stylo
Intelligent Archive
etc.
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An intuition for distinctivenessAn intuition for distinctiveness
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An intuition for distinctivenessAn intuition for distinctiveness

  

German "Apfelschorle"
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What is distinctiveness (conceptually)?What is distinctiveness (conceptually)?

Some proper�es of dis�nc�ve features
they are typical for a group
characteris�c of a group
express aboutness
have discriminatory power
would be salient or surprising in the opposite group
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Log-likelihood in AntconcLog-likelihood in Antconc
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What is distinctiveness (statistically)?What is distinctiveness (statistically)?

Relies on the comparison of two groups
Calculates a score for each feature
Simple frequency is not enough (= typical)
Rather: compara�vely high/low frequency (= dis�nc�ve)
Not: en�rely mutually exclusive (= purely discriminant)
And: not just frequency, but also distribu�on / dispersion
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Four types of measuresFour types of measures

Based on frequency (e.g. log-likelihood ra�o)
Based on distribu�on (e.g. t-Test)
Based on dispersion (e.g. Zeta)
Based on Machine Learning (e.g. weights from linear SVM)  
 
 
 
Recommended readings

Lijffijt et al., "Significance tes�ng of word frequencies in corpora", 2014
Gries, "A new approach to (key) keywords analysis", 2021
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2. Understanding Zeta2. Understanding Zeta
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ZetaZeta

A measure of dis�nc�veness developed in Computa�onal
Literary Studies
Based on the dispersion of features (rather than pure frequency)
Bias towards medium-frequency content words: high
interpretability of results
Ignored by virtually all relevant work in CL ;-)
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Previous workPrevious work

Proposed by John Burrows (2007) in the context of authorship
a�ribu�on
Studies by Hugh Craig (2009), David Hoover (2010), Rizvi (2018)
Our work so far:

a Python implementa�on (pyzeta)
an applica�on to literary subgenres (Schöch 2018)
an evalua�on study (Schöch et al. 2018)

Currently: "Zeta and Company"
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Zeta and CompanyZeta and Company

Zeta and Company: Measures of Dis�nc�veness for
Computa�onal Literary Studies (2020-2023); see: 

Project team: Julia Dudar (CL), Cora Rok (LS), Keli Du (CLS).
Part of the DFG Priority Programme Computa�onal Literary
Studies (SPP 2207); see: 
Key objec�ve: Model, implement, evaluate, and use of various
measures of ‘keyness’ or ‘dis�nc�veness’
Further characteris�cs

Focus on comparison of text corpora on the lexical level
Building bridges between IR, CL and CLS communi�es

h�ps://zeta-
project.eu

h�ps://dfg-spp-cls.github.io/

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

two groups of documents G1 and G2
each document is split into m segments of n words
sp_i = segment propor�on of word type i
segment propor�on: the propor�on of segments in one group
that contain at least one instance of the word type
calculated for G1 and G2 separatedly
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Zeta: CalculationZeta: Calculation

Zetai = spi(G1) - spi(G2)  

A simple subtrac�on of the segment propor�ons
Calculated for each word type, sorted by Zeta
Result: list of dis�nc�ve words
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Illustration: Tragedies vs comediesIllustration: Tragedies vs comedies

  
Comedy and tragedy words

file:///media/christof/mydata/repos/slides/pyzeta_en/img/zetascores_comedie-tragedie_30-lemmata.png
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Proportions of Zeta wordsProportions of Zeta words

  
Each dot is one play

file:///media/christof/mydata/repos/slides/pyzeta_en/img/worksbyzeta_subgenre-tragedie-comedie_3000-lemmata-all_100.svg
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PCA on Zeta: Tragedy, comedy,PCA on Zeta: Tragedy, comedy,
tragicomedytragicomedy

  
Each dot is one play

file:///media/christof/mydata/repos/slides/pyzeta_en/img/threeway_pca.png
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Segment proportions and ZetaSegment proportions and Zeta

  
Each dot is one word

file:///media/christof/mydata/repos/slides/pyzeta_en/img/typescatter_subgenre-tragedie-comedie_3000-lemmata-all-2000-0.3.svg
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3. Variants and evaluation3. Variants and evaluation
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Relevant parametersRelevant parameters

Segment size: m words
(Sampling method for the segments)
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Possible variants of ZetaPossible variants of Zeta

use rela�ve frequencies instead of segment propor�ons
use division instead of subtrac�on
use log-transformed values instead of untransformed values
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Overview of variantsOverview of variants

  
sp0 = Burrows Zeta, sp2 = log2-Zeta

file:///media/christof/mydata/repos/slides/pyzeta_en/img/variants-labels.png
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Possible desired e�fectsPossible desired e�fects

improve dis�nc�veness
maintain interpretability
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Text collection usedText collection used

Today: results from a collec�on of Spanish novels
Date of publica�on: 1880-1940
24 novels from Spain, 24 novels from La�n America
Source: CLiGS textbox, github.com/cligs/textbox 
(Ulrike Henny-Krahmer and José Calvo Tello)
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MethodsMethods

Exploratory
plot Zeta data, varying parameters and variants
aim: be�er understanding

Performance tes�ng
classifica�on task with varying parameters and variants
aim: find out whether some variants perform be�er
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Exploratory: Zeta and segment sizeExploratory: Zeta and segment size

file:///media/christof/mydata/repos/slides/pyzeta_en/img/image3.png
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Performance: Classification taskPerformance: Classification task

  
Zeta variants (rows) and parameters (columns) 

Task details: linear SVM classifier using 40 most dis�nc�ve words,  
three-fold cross-valida�on; �-idf Baseline 0.49

file:///media/christof/mydata/repos/slides/pyzeta_en/img/image1.png
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4. Application: French4. Application: French
Contemporary NovelContemporary Novel
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DataData

Corpus of French Contemporary Novel, 1950-2010 (in progress):
currently 800 novels; target: ca. 3000 novels
Today: preliminary results from a collec�on of 180 novels
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Overview of the corpusOverview of the corpus

file:///media/christof/mydata/repos/slides/pyzeta_en/img/roman20.jpg
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Research questionsResearch questions

What are words characteris�c of low-brow novels (populaire)
when compared to high-brow novels (blanche)?
What are words characteris�c of crime fic�on (policier) when
compared to non-crime fic�on (sen�mental)?
What are words characteris�c of "série noire" novels when
compared to other crime fic�on?
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blanche vs. populaireblanche vs. populaire
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sentimental vs. non-sentimentalsentimental vs. non-sentimental
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policier vs. sentimental (coll. or)policier vs. sentimental (coll. or)
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policier vs. sentimental (passion rouge,policier vs. sentimental (passion rouge,
sd0)sd0)
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6 . 9

policier vs. sentimental (passion rouge,policier vs. sentimental (passion rouge,
sd2)sd2)
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Contrastive Analysis with Zeta
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série noire vs. other novels (sd2)série noire vs. other novels (sd2)
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série noire vs. other novels (sd0)série noire vs. other novels (sd0)

-0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5

Contrastive Analysis with Zeta
(serie-noire_no-yes)

Parameters: sd0-3000-lemmata-NOM

16
 d

ist
in

ct
ive

 fe
at

ur
es

enfant
ciel

soleil
mer

fin
couleur
souvenir
sorte
fond
cœur
pierre
jardin
mesure
contraire
bonheur
vent

affaire
argent
clé
poche
coin
téléphone
truc

gosse
fric

boulot
voiture

police
flic

gars
type

dollar

file:///media/christof/mydata/repos/slides/pyzeta_en/img/zetabarchart_3000-lemmata-NOM_serie-noire_no-yes_16-sd0.svg


6 . 12

série noire vs. autres policierssérie noire vs. autres policiers
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Alternative: Topic ModelingAlternative: Topic Modeling
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SubgenresSubgenres

file:///media/christof/mydata/repos/slides/pyzeta_en/img/heatmap_subgenre.png
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Collections: TopicsCollections: Topics
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CollectionsCollections

file:///media/christof/mydata/repos/slides/pyzeta_en/img/heatmap_collection.png
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Collections: TopicsCollections: Topics
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5. Current Work5. Current Work
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A new benchmark corpusA new benchmark corpus

Contemporary French Novel (1950-2000)
sen�mental, crime, science-fic�on, "blanche"
Currently around 400 / 1200 novels
To be published in "derived formats"
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Exploration of dispersionExploration of dispersion

Comparison of dispersion-based measures
Basis: Zeta (subtrac�on of document propor�ons)
Alterna�ve: 'DPD' (Devia�on of propor�ons dis�nc�veness;
Gries 2008)

Gries' DP: a measure of dispersion
subtrac�on of DP scores from each other
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Results of the comparison (statistically)Results of the comparison (statistically)

  
DPD vs. Zeta scores
With segmenta�on (5000 words, le�) or with en�re novels (right)
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Results of the comparison (word-lists)Results of the comparison (word-lists)

  
science-fic�on vs. rest
differences in specificity
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ConclusionConclusion
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Results: MeasuresResults: Measures

We have gained a more precise understanding of Zeta
rela�on between segment propor�ons and Zeta (glass ceiling
effect)
a mo�vated variant of Zeta: log2-Zeta (be�er performance and
robustness)
a new dispersion-based measure: DPD
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Results: ApplicationResults: Application

New insights into rela�onship tragedy / comedy / tragicomedy
Subtle differences between variants, with dependence on
segment length
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Next stepsNext steps

Tackle the issue of "interpretability": what is it, how can we
opera�onalize it? Is there a trade-off?
Systema�c evalua�on of Zeta and (around a dozen) similar
measures
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Thank you!Thank you!

Slides:   
Code:  

christofs.github.io/pyzeta_en/
h�p://github.com/cligs/pyzeta

Christof Schöch, 2019-2021
 CC-BY 4.0

https://christofs.github.io/pyzeta_en/
http://github.com/cligs/pyzeta
https://creativecommons.org/licenses/by/4.0/

