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- Authorship Analysis
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§ Discussion:
- Project Ideas for HY Research Visit
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Language as evidence & 
language in the investigative 
process 
for example: ransom note, text messages 
in a murder investigation

Language of the law & language 
in the legal process
for example: statutory interpretation, the 
influence of power & hierarchy in court

Forensic Linguistics
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§ Analysis of texts to infer characteristics about an author
- e.g. age, gender, first language(s) influence

Authorship 
Analysis

Profiling

Verification

Attribution

Same author?

What type of author?Which of these?

Adapted from Wright, 2020

Authorship Profiling



“Do you ever want to see your precious little girl again? Put $10,000 
cash in a diaper bag. Put it in the green trash kan on the devil strip 

at corner of 18th and Carlson. Don’t bring anybody along. No kops!! 
Come alone! I’ll be watching you all the time. Anyone with you, deal 

is off and dautter is dead!!!”
(Shuy, 2001, p.1)



“Do you ever want to see your precious little girl again? Put $10,000 
cash in a diaper bag. Put it in the green trash kan on the devil strip 

at corner of 18th and Carlson. Don’t bring anybody along. […]”
(Shuy, 2001, p.1)



Devil Strip

Dictionary of American Regional English, “devil’s strip”, 1985



Authorship Profiling

§ “[D]etermining the characteristics of an anonymous author, such 
as their demographic details, from the way they use language”

§ The idea is that this can narrow down the pool of suspects
§ This is usually done through either:

The analysis of salient linguistic features or
The analysis of writing style

 (Nini, 2018)



The Analysis of Writing Style

§ “[O]ften involves the study of the frequency with which certain 
features are used, like the study of register variation and takes 
as the unit of analysis the text itself”

§ “A style is a variety of language associated with a particular 
author or social group […] which is constituted by linguistic 
features that are pervasive and frequent”

§ Problem: “Computational authorship profiling is not necessarily 
interested in understanding the inner (linguistic) mechanisms of 
the machine, as long as the accuracy rates are outperforming 
previous models.”

 (Nini, 2018)

Transparency / 
Replicability /

Reliability
 in the Forensic Context



The Analysis of Writing Style

§ Macleod & Grant (2012): Taxonomy for stylistic and statistical 
authorship analysis

§ Ishihara (2014): n-gram modelling for authorship analysis
§ Kocher & Savoy (2017): Distance measures for authorship 

profiling
§ HaCohen-Kerner (2022): Survey on age & gender profiling
§ PAN workshops: profiling age, gender, native language; 

authorship analysis
- Bevendorff et al. (2023): Influence of text type for authorship analysis



The Analysis of Salient Linguistic Features

§ “[T]he application of sociolinguistic knowledge on a case by case 
basis to extract ad hoc linguistic features that are markers of a 
certain demographic background”

§ “[I]nvolves the linguist’s experience in discovering dialectal or 
sociolinguistic features that can reveal clues about the 
background of the author”

§ Problem: ”[R]elies almost entirely on the knowledge and intuition 
of the forensic linguist”

 (Nini, 2018)



The Analysis of Salient Linguistic Features

§ Chambers (1990): Bear Island Land Claim 
§ Shuy (2001): Devil strip case
§ French et al. (2007): Yorkshire Ripper Hoax
§ Leonard et al. (2017): Unabomber



Which regional variety?

Dialekt, heit oft aa Mundoat, gweanli 
a 'oatsvaschidnats' Gred oda Gsoad, 
guit ois a Varietet von ana Sproch, 
de wo in iran Afkumma, i da 
raimlichn Asdeanung un im 
Vaschwinna sozial u historisch o 
bstimmte Sidlungsraim bundn 
is.  (Wikipedia)



Data

§ Jodel: Social Media app
§ Interaction in a 10-15km radius 

around own location
§ Collected 2017 by 

Hovy & Purschke (2018) to
represent German-speaking area
(= Austria, Germany, Switzerland)



Data

§ No accounts / profiles, so 
“anonymous” interaction

§ Demographics:
18-26y à 72%, 27+y à 27%
53% male, 45% female
57% students, 31% employees

§ 2.8 million users in the 
German-speaking area



Data

§ The corpus has 239,151,815 tokens 
at 8147 unique locations 
in the German-speaking area

§ 85% of data in Germany
§ Data is split into training (70%), 

validation (15%) and test (15%), 
training tokens: 166,538,477



Sample

Message Creation Timestamp Location Post ID 

Semesterferien: grillen schlafen grillen 
bar schlafen repeat.. 

English: semester break: bbq sleep 
bbq pub sleep repeat.. 

2017-04-04T 
22:29:41.814Z Berlin 58e41e5512e80 

a3f0cb6f66b 

Ich bin grade leicht verwirrt Werdet ihr 
Mädels so emotional, kurz bevor ihr 
eure Tage habt, oder mittendrin? 

English: I am slightly confused now 
Are you girls being emotional just 
before you’re on your periods or in 
between? 

2017-04-04T 
22:04:48.109Z Hamburg 58e41880a149d 

37f12cca9d1 



Regional Distribution?



Regional Distribution?



PCA of 
Getis-Ord Gi* 

Aggregated regional variationAggregated regional variation:
2k most frequent tokens, no function words, @locations with 10k+ tokens



German-speaking area 
adapted from 

Wiesinger (1983) & König (2019)

PCA of 
Getis-Ord Gi* 

kriged



Qualitative Forensic Application

§ Is this data able to narrow down the region a post might be from?
§ Maybe classic distinctions like north/south, east/west, national 

borders?











Making this useful in the forensic setting



Conclusion so far

§ The corpus follows expected dialectal patterns in the German-
speaking area 

- “even though” this is social media data / computer-mediated communication

§ This can already serve as a reference tool for forensic 
investigations to understand geolinguistic distribution



Accounting for locations without data

Locations with token “ich”



Similarity & Distance

Heeringa & Nerbonne 2001
(cf. Nerbonne et al. 2005)



Inferring unobserved values: Variogram models



Kriging







Currently
aber eigentlich isses

mir echt egal



Currently



unweighted function words noun(s)



Weighting based on Moran’s I



The road so far…

§ Jodel corpus & proof of concept
§ Cultural / dialect regions in the Jodel corpus
§ Handling unobserved locations / kriged maps

à Corpus as reference tool for qualitative forensic analysis 

§ Aggregated / weighted maps and (semi-)automated profiling
§ Validation: Corpus of forensic texts from the German federal criminal 

police office (BKA)



What comes next?

§ The goal is to produce a profile / inference(s) about an author 
which help narrow down the suspect list in a 
transparent / explainable / replicable / reliable way

Weighting Automation



Discussion

§ What comes next, especially during my research visit



More data

§ Different German dialect corpora, especially given the text type 
constraints we know of in authorship analysis

- Mojedano Batel et al. (2023), Bevendorff et al. (2023): 
Authors are not consistent across text types and authors differ as to which text 
types are consistent across an author

§ Finnish dialect corpora

More data à a PostDoc plan



Weighting

§ The corpus is not POS-tagged – unclear how helpful this would 
be given the dialect data

- POS instead of lexical items

§ Filter by, instead of weight by, Moran’s I / Getis-Ord Gi*
§ Distance to standard (spelling?) as weight



Automation

§ SVM?
- Looking at VarDial: SVM perform well and even outperform ML, while being 
(somewhat) explainable



Thank you!
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