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Given a document, 

find the positions

at which the authorship changes.
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Duis autem vel eum iriure dolor in hendrerit in vulputate
velit esse molestie consequat, vel illum dolore eu feugiat
nulla facilisis at vero eros et accumsan et iusto odio
dignissim qui blandit praesent luptatum zzril delenit
augue duis dolore te feugait nulla facilisi. Lorem ipsum
dolor sit amet, consectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut laoreet dolore
magna aliquam erat volutpat.

Ut wisi enim ad minim veniam, quis nostrud exerci
tation ullamcorper suscipit lobortis nisl ut aliquip ex ea
commodo consequat. Duis autem vel eum iriure dolor in
hendrerit in vulputate velit esse molestie consequat, vel
illum dolore eu feugiat nulla facilisis at vero eros et
accumsan et iusto odio dignissim qui blandit praesent
luptatum zzril delenit augue duis dolore te feugait nulla
facilisi.

Nam liber tempor cum soluta nobis eleifend option
congue nihil imperdiet doming id quod mazim placerat
facer possim assum. Lorem ipsum dolor sit amet,
consectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam, quis nostrud
exerci tation ullamcorper suscipit lobortis nisl ut aliquip
ex ea commodo consequat.

Duis autem vel eum iriure dolor in hendrerit in vulputate
velit esse molestie consequat, vel illum dolore eu feugiat
nulla facilisis.
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Duis autem vel eum iriure dolor in hendrerit in vulputate
velit esse molestie consequat, vel illum dolore eu feugiat
nulla facilisis at vero eros et accumsan et iusto odio
dignissim qui blandit praesent luptatum zzril delenit
augue duis dolore te feugait nulla facilisi. Lorem ipsum
dolor sit amet, consectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut laoreet dolore
magna aliquam erat volutpat.

Ut wisi enim ad minim veniam, quis nostrud exerci
tation ullamcorper suscipit lobortis nisl ut aliquip ex ea
commodo consequat. Duis autem vel eum iriure dolor in
hendrerit in vulputate velit esse molestie consequat, vel
illum dolore eu feugiat nulla facilisis at vero eros et
accumsan et iusto odio dignissim qui blandit praesent
luptatum zzril delenit augue duis dolore te feugait nulla
facilisi.

Nam liber tempor cum soluta nobis eleifend option
congue nihil imperdiet doming id quod mazim placerat
facer possim assum. Lorem ipsum dolor sit amet,
consectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat
volutpat. Ut wisi enim ad minim veniam, quis nostrud
exerci tation ullamcorper suscipit lobortis nisl ut aliquip
ex ea commodo consequat.

Duis autem vel eum iriure dolor in hendrerit in vulputate
velit esse molestie consequat, vel illum dolore eu feugiat
nulla facilisis.



Looking back…
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2017
Is the document multi-authored? If yes, find the positions of switches. 

2018
Is the document written by a single or multiple authors?

2019

Is the document multi-authored? If yes, find the positions of switches. 
How many authors have collaborated on the document?

2020

Is the document multi-authored? For each pair of paragraphs, is there a 
style change between them?

2021

Is the document multi-authored? For each pair of paragraphs, is there a 
style change between them? Assign all paragraphs to an author id.



Task Description

[Task1] Style Change Basic: for a text written by two authors that 
contains a single style change only, find the position of this change (i.e., 
cut the text into the two authors’ texts on the paragraph-level),
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Task Description

[Task2] Style Change Advanced: for a text written by two or more 
authors, find all positions of writing style change (i.e., assign all 
paragraphs of the text uniquely to some author out of the number of 
authors assumed for the multi-author document)
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Task Description

[Task3] Style Change Real-World: for a text written by two or more 
authors, find all positions of writing style change, where style changes 
now not only occur between paragraphs, but at the sentence level.
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Duis autem vel eum iriure dolor in hendrerit in vulputate
velit esse molestie consequat, vel illum dolore eu feugiat
nulla facilisis at vero eros et accumsan et iusto odio
dignissim qui blandit praesent luptatum zzril delenit
augue duis dolore te feugait nulla facilisi. Lorem ipsum
dolor sit amet, consectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt ut laoreet dolore
magna aliquam erat volutpat.

Ut wisi enim ad minim veniam, quis nostrud exerci
tation ullamcorper suscipit lobortis nisl ut aliquip ex ea
commodo consequat. Duis autem vel eum iriure dolor in
hendrerit in vulputate velit esse molestie consequat, vel
illum dolore eu feugiat nulla facilisis at vero eros et
accumsan et iusto odio dignissim qui blandit praesent
luptatum zzril delenit augue duis dolore te feugait nulla
facilisi.

Nam liber tempor cum soluta nobis eleifend option
congue nihil imperdiet doming id quod mazim placerat
facer possim assum. Lorem ipsum dolor sit amet,
consectetuer adipiscing elit, sed diam nonummy nibh
euismod tincidunt ut laoreet dolore magna aliquam erat
volutpat.

Lorem ipsum dolor sit amet, consectetur adipiscing elit,
sed do eiusmod tempor incididunt ut labore et dolore
magna aliqua. Mi proin sed libero enim sed. Elit
pellentesque habitant morbi tristique senectus.
Venenatis lectus magna fringilla urna porttitor rhoncus
dolor purus. Duis ut diam quam nulla porttitor. Est sit
amet facilisis magna etiam tempor orci.

Fringilla ut morbi tincidunt augue interdum velit
euismod in pellentesque. Nisi lacus sed viverra tellus in.
Est ultricies integer quis auctor. Ullamcorper velit sed
ullamcorper morbi tincidunt ornare massa. Orci eu
lobortis elementum nibh. Risus nec feugiat in
fermentum posuere urna nec tincidunt praesent. Quam
pellentesque nec nam aliquam sem et. Odio eu feugiat
pretium nibh ipsum consequat. Fringilla est ullamcorper
eget nulla facilisi etiam dignissim diam quis. Arcu dui
vivamus arcu felis bibendum ut.

Potenti nullam ac tortor vitae purus faucibus ornare.
Ullamcorper dignissim cras tincidunt lobortis. Habitant
morbi tristique senectus et. Ut ornare lectus sit amet.
Amet consectetur adipiscing elit ut aliquam purus sit.

Nibh nisl condimentum id venenatis a condimentum
vitae sapien. Adipiscing enim eu turpis egestas pretium.
Egestas integer eget aliquet nibh praesent tristique.
Gravida quis blandit turpis cursus. Nunc id cursus metus
aliquam eleifend.

Example Document A Example Document B

Author 1

Author 2

Author 2

Author 1

Author 2

Author 2

Author 3

Task 1: [1,0]
Task 2: [1,2,2]

Task 2: [1,2,2,3]

Lorem ipsum dolor sit amet, consectetur adipiscing elit,
sed do eiusmod tempor incididunt ut labore et dolore
magna aliqua. Quis imperdiet massa tincidunt nunc
pulvinar sapien et. Sit amet risus nullam eget felis, fusce
ut placerat orci nulla. At in tellus integer feugiat
scelerisque varius morbi enim. Aliquet nec ullamcorper
sit amet risus nullam eget, fermentum leo vel orci porta.
Molestie a iaculis at erat. Massa tincidunt dui ut ornare
lectus, vitae purus faucibus ornare suspendisse sed nisi
lacus sed. Cursus eget nunc scelerisque viverra mauris
in. Faucibus turpis in eu mi bibendum neque egestas
congue quisque. Platea dictumst vestibulum rhoncus
est. Lorem sed risus ultricies tristique nulla aliquet enim
tortor at. Sed velit dignissim sodales ut eu sem integer
vitae. Mattis nunc sed blandit libero.

Ac turpis egestas sed tempus urna et pharetra pharetra
massa. Nibh nisl condimentum id venenatis a
condimentum. Fringilla ut morbi tincidunt augue
interdum velit. Enim eu turpis egestas pretium aenean
pharetra magna. Turpis in eu mi bibendum. Leo duis ut
diam quam nulla porttitor massa id neque. A
pellentesque sit amet porttitor eget. Lectus urna duis
convallis convallis tellus id interdum. Lectus proin nibh
nisl condimentum id venenatis. Netus et malesuada
fames ac turpis egestas integer eget. Eget velit aliquet
sagittis id. Tristique et egestas quis ipsum suspendisse
ultrices gravida. Sapien faucibus et molestie ac feugiat
sed lectus vestibulum mattis. Nunc scelerisque viverra
mauris in aliquam sem fringilla ut morbi.

Example Document C

Author 1

Author 2

Author 3

Task 3: [0,0,1,0,0,0,0,0,0,1,....]



Dataset

• Realistic, non-artificial and comprehensive dataset

• Requirements
• Find multiple authors that write about the same topic
• Multi-authored texts need to contain the same topic / subtopic
• Find texts that are freely available and of sufficient length

• StackExchange consists of several sites (topics), data freely available

• Each question/answer associated with
• Site
• Set of tags (subtopics)

• Example: photography site – subtopics: lens, canon, nikon, lightroom, photoshop, 
...
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Dataset

• Cleaning
• Remove links, images, code snippets, bullet lists, block quotes
• Remove very short questions/answers
• Remove edited questions/answers

• Randomly choose question/answer thread

• Randomly choose number of authors 𝑛 in [1,5]

• Randomly select 𝑛 authors

• Take their paragraphs in thread, shuffle, concatenate

• Check length of document (> 2 paragraphs, between 1,000 and 
10,000 characters)
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Dataset 

Parameter Setting

Number of authors 1-5

Document length 1,000-10,000 characters

Minimum paragraph length 100 characters

Minimum number of paragraphs 2

Change positions Between paragraphs (tasks 1 and 2)
Between sentences (task 3)

Document language English
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Task 1: 2,000 documents
Tasks 2 and 3: 10,000 documents
70:15:15 training/validation/test split



Evaluation

• Score each document by 𝐹1measure (macro-averaged)

• Three tasks evaluated independently

• Additionally for tasks 2 and 3: 
• Diarization Error Rate (DER): fraction of wrongly attributed

paragraphs
• Jaccard Error Rate (JER): author-specific error rate

𝐽𝐸𝑅 𝑎 = 1.0 −
|𝑟𝑒𝑓𝑎 ∩ 𝑝𝑟𝑒𝑑𝑎|

|𝑟𝑒𝑓𝑎 ∪ 𝑝𝑟𝑒𝑑𝑎|
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Submissions

• Nine submissions (eight intrinsic, one extrinsic)

• Alshamasi and Menai (alshmasy): lexical and syntactic features, k-means clustering 

• Alvi et al. (alvi): handcrafted discourse markers as features

• Jiang et al. (xinyin): Electra (masked LM),  one model per task 

• Lao et al. (qidilao): BERT, convolution layer, max pooling for binary class prediction

• Lin et al. (tzumilin): majority-vote ensemble of three LLMs (BERT, RoBERTa, ALBERT)

• Rodriguez-Losada and Castro (castro): transformer and lexical features, similarity for final 
prediction

• Zhang et al. (zhang): BERT (masked training) and prompt modeling for final prediction

• Zi et al. (yang): BERT (masked training), Bi-LSTM to capture context, fully connected layer for 
predictions

• Graner and Ranly (graner): extrinsic approach 
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Results
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Outlook PAN@CLEF 2023

• Style change detection often benefited from topic changes within
documents

• Control for change of authorship and topic simultaneously

→ control for topic and style similarity in assembling documents

→ Uncover ability to capture/model style variations

• New dataset based on Reddit

• New "perspective" on task complexity: single task carried out on 
three datasets of increasing task complexity
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Outlook PAN@CLEF 2023

Core task: Detect change of authorship on the paragraph level

1. Easy dataset: paragraphs cover a variety of topics

2. Medium dataset: topical variety is limited, focus on style 
information

3. Hard dataset: all paragraphs cover the same topic, focus only on 
style information
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Outlook PAN@CLEF 2023
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Any feedback welcome ☺
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See you at


