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Topic modeling and InfoVis

» |tis needed to summarize and understand textual data

> Promising solution: Topic modeling
> Statistical approach for extracting topics from large text corpora.
> Topic models do not provide meanings and interpretation directly
> humans must be involved [1]

» Humans who directly interact with and interpret the output of topic
modeling may rely on visualization tools to better interpret the results [2]

[1] Dou, W., Wang, X., Chang, R., & Ribarsky, W. (2011, October). Paralleltopics: A probabilistic approach to exploring document collections. In 2011 IEEE conference on visual analytics
science and technology (VAST) (pp. 231-240). |IEEE.

[2] Chang, J., Gerrish, S., Wang, C., Boyd-Graber, J. L., & Blei, D. M. (2009). Reading tea leaves: How humans interpret topic models. In Advances in neural information processing systems
(pp. 288-296).
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Finding mechanisms to improve these visual
representations is still an open challenge [1]

[1] Jelodar, H., Wang, Y., Yuan, C., Feng, X., Jiang, X., Li, Y., & Zhao, L. (2019). Latent Dirichlet Allocation (LDA) and Topic modeling: models,
applications, a survey. Multimedia Tools and Applications, 78(11), 15169-15211.
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Lack of support on qualitative analysis of topic models

> Visual Analytics systems can provide valuable insights about machine
learning model’s intrinsic properties and behaviors [1][2]
> NLP experts can use these systems to evaluate the quality of topic

models
> Current topic modeling visualizations tools do not provide explicit

functionalities to support this task.

[1]Li, R., Xiao, W., Wang, L., Jang, H., & Carenini, G. (2021). T3-Vis: a visual analytic framework for Training and fine-Tuning Transformers in NLP.
[2] Nan-Chen Chen, Margaret Drouhard, Rafal Kocielnik, Jina Suh, and Cecilia R. Aragon. 2018. Using Machine Learning to Support Qualitative Coding
in Social Science: Shifting the Focus to Ambiguity. <i>ACM Trans. Interact. Intell. Syst.</i> 8, 2, Article 9 (July 2018), 20 pages.
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Lack of support on multi-modal conversations

> With the proliferation of web-based social media, there has been an
exponential growth of asynchronous online conversations discussing a large
variety of popular issues [1]
> To discuss these and other topics, social media users post textual
and image data.
> To the best of our knowledge, none of the current topic modeling
visualization tools support image representation of topics

[1] Hoque, E., & Carenini, G. (2015, March). Convisit: Interactive topic modeling for exploring asynchronous online conversations. In Proceedings of the
20th International Conference on Intelligent User Interfaces (pp. 169-180).
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Our proposal: MultiModalTopicExplorer

MuktiModalTopicExplorer
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Topic: palestinian palestine israeli zionist
Period: 2016-7

Total number of posts: 256

Number of filtered posts: 256

Document

fucking hell, everytime these types of threads come up it really is always you
defending them israel. stop, please stop i don‘t wanna buy the communist jew
meme

now you can start imagining how palestinians and arabs feel about israel. now
imagine if your immigrants stole your country blame muslims for going extremists
for being bombed with napalm go full extremists for a bunch of immigrants
driving a truck

no, muslims just straight up don't fucking care what happens to their kids, as far
as they're concerned fucking a dozen mohammeds into fatima's ugly ass is a great
way to wage war. why shouldn'tisrael destroy their weapons? especially when
they're so cheap and easy to replace? i say exterminate all the pallies, and let the
kikes have their comer of the sand box next to all the other semitic vermin.

that was retaliation for the six-day war jewish fuckers continue invading jordan,
preferably towards the east you ain't near jordan if you invade lebanon dude

this is what all those zionist jews are seeing right now. this is some good shit g yk
z

muslims in muslim land, israelis in israeli lands, asia for asians, is it really so hard?
why is there a globalist nwo agenda? why can't people be nationalists?

israel should reconquer me again desu, giving back sinai to muslim sandniggers is
not worth it.

jews actually succeeded in their plan. i'd rather we nuke all muslims and leave
israel.

muh jew meme it's because they know israel would fucking slaughter them if
israel were behind isis they would probably have the good sense to cover their
tracks by having isis threaten israel all the time

i personally think we should offer to help you remove the palestinians entirely and
give you the sinai back (you took it fairly). the condition would be deportation of
our six million jews to your (now much stronger) nation. with guaranteed
permanent membership in nato to make you feel comfy. i'd also repatriate anyone
who identifies s black or african to africa.
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Our proposal: MultiModalTopicExplorer

Topic's keywords
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> Two key innovations:

>

It allows to report the
quality of the most
frequent topics

Show the most relevant
images for each topic
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Our proposal: MultiModalTopicExplorer

= » Functionalities;
=———— == > ldentify most relevant
keywords, documents, and
Images for each topic
> Evolution of topics over
time
> Rate topics

> End Goal: Helping users to
evaluate topics’ quality

A Visual Text Analytics System for Exploring a Collection of Multi-modal Online Conversations



MultiModalTopicExplorer - Task abstraction
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Dataset: 4chan dataset

Raiders of the Lost Kek: 3.5 Years of Augmented 4chan Posts
from the Politically Incorrect Board"
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Abstract

This paper presents a dataset with over 3.3M threads and
134.5M posts from the Politically Incorrect board (/pol/) of
the imageboard forum dchan, posted over a period of almost
3.5 years (June 2016-November 2019). To the best of our
knowledge, this represents the largest publicly available dchan
dataset, providing the community with an archive of posts that
have been permanently deleted from 4chan and are otherwise
accessible. We augment the data with a set of additional
Is. including toxicity scores and the named entities men-
tioned in each post. We also present a statistical analysis of the
dataset, providing an overview of what researchers interested
in using it can expect, as well as a simple content analys
shedding light on the most prominent discussion topics, the
most popular entities mentioned, and the toxicity level of each
post. Overall, we are confident that our work will motivate
and assist researchers in studying and understanding 4chan, as
well as its role on the greater Web. For instance, we hope this
dataset may be used for cross-platform studies of social media,
as well as being useful for other types of research like natural
language processing. Finally, our dataset can assist qualitative
work focusing on in-depth case studies of specific narratives,
events, or social theories.

1 Introduction

Modern society increasingly relies on the Internet for a wide
range of tasks, including gathering, sharing, and commenti
on content, events, and ions. Alas, the Web has al
enabled anti-social and toxic behavior to occur at an unprece-
dented scale. Malevolent actors routinely exploit social net-
works to target other users via hate speech and abusive behav-
ior, or spread extremist ideologies [3, 12, 13, 40].

A non-negligible portion of these nefarious activities often
originate on “fringe” online platforms, e.g., dchan, Schan, Gab.
In fact, research has shown how influential 4chan is in spread-

~Published at the 14th International AAAI Conference on Web and Social
Media (ICWSM 2020). Please cite the ICWSM version.

ing disinformaton [11, 431 hteful memes [42], nd coordi-
nating harassment campaigns on other platforms
These platforms are also linked to various real-world violent
ding the radicalization of users who committed
s (2,6, 16].

4chan is an imageboard where users (aka Original Posters,
or OPs) can create a thread by posting an image and a message
to a board: others can post in the OP's thread, with a message
and/or an image. Among 4chan’s key features are anonymity
and ephemerality; users do not need to register to post content,
and in fact the overwhelming majority of posts are anonymous.
At most, threads are archived after they become inactive and
deleted within 7 days.

Overall, 4chan s widely known for the large amount of con-

tent, memes, slang, and Intemet culture it has generated over
the years [15]. For example, 4chan popularized the “lolcat”
meme on the early Web. More recently, politically charged
memes, e.g.. “God Emperor Trump" [24] have also originated
on the platform.
Data Release. In this work, we focus on the “Politically In-
correct” board (/pol/)." given the interest it has generated in
prior research and the influential role it seems to play on the
rest of the Web [7, 21, 43, 34, 42, 39]. Along with the pa-
per, we release a dataset [44] including 134.5M posts from
over 3.3M /pol/ conversation threads, made over a period of
approximately 3.5 years (June 2016-November 2019). Each
post in our dataset has the text provided by the poster, along
‘with various post metadata (e.g.. post id, time, etc.).

We also augment the dataset by attaching additional set of
labels to each post, including: 1) the named entities mentioned
in the post, and 2) the toxicity scores of the post. For the for-
mer, we use the spaCly library [35], and for the latter, Google’s
Perspective API [30].

We also wish to warn the readers that some of the content in
our dataset, as well as in this paper, is highly toxic, racist, and
hateful, and can be rather disturbing.

Relevance. We are confident that our dataset will be useful
to the research community in several ways. First, /pol/ con-

Uhitp/boards Achan org/pol/

Multimodal (Image + Text) : 4chan https://zenodo.org/record/3606810#.YU-wSLhKiUk
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Base Dataset
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BERTOPIC-Implementation

» BERTopic finds the number of topics automatically
> We found 815 topics

» No Bigrams and Trigrams calculations needed for phrase generation!

> Training:

> 2 hours: 4 GeForce GTX 1080 Ti GPUs

> Chunks of size 130k samples BERTOpiC

R |
20
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LDA

> Itis based on the assumption that document
collections have latent topics in the form of a
multinomial distribution of words, which is
typically presented to users via its top-N
highest probability words (Lau et al., 2014)

» Traditional and popular method even today

z Topic proportions and
Topics Documents assignments
gene 8.84
asic B Seeking Life’s Bare (Genetic) Necessities

L))

e,
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LDA-Implementation

Coherence Score Over Different Num topics

» Calculated bigrams and trigrams for finding
@ 0.40 -
phrase keywords S
(]
» Used gensim LDA multicore § 0.35 7
[
> 9 cores cpu took 6 hours to train the 8 .30 -
o)
best model ©
0.25
» Num topics = 600 yields best Coherence 5(')0 6(')0 760 81'5 9(')0 10'00
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CLIP: Contrastive Language-lmage Pre-Training
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Neural network trained on a variety of (image, text) pairs.

Source: https://github.com/openai/CLIP
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Content Warning

Our results contain textual and graphic elements that are
anti-semitic, anti-muslim, racist, sexist, homophobic,
and offensive in many other ways.
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http:

Demo Url

MultiModalTopicExplorer.ml
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* How coherent topic 1is? @ 0

User study design

1star - No coherent at all 5 stars - Very coherent

4chan /pol/
Dataset threads
NASA Task Load Index
Hart and Staveland’s NASA Task Load Index (TLX) method assesses
work load on five 7-point scales. Increments of high, medium and low
estimates for each point result in 21 gradations on the scales.
[ R%pohrt Topics' ]
oherence
Tasks
[ R A Werkioad ] Mental Demand How mentally demanding was the task?
epo
|IIIIIIII||IIIIIIIIII
Very Low Very High
/ Physical Demand How physically demanding was the task?
7 A . M)
Group 1 Group 1 Lttt i
Very Low Very High
Temporal Demand How hurried or rushed was the pace of the task?
[ LDA y BERIgpic ||IIIIII|I|IIIIIIIIII
=g \ ) .' \ ) Very Low Very High
Co n d Itl ons Performance How successful were you in accomplishing what
/ \ f G 2 \ you were asked to do?
Group 2 roup Lttty
Perfect Failure
[ BERTOPIC } [ LDA } Effort ;{gjv: xr:/rgl S%Qyzﬁfhn?;emlg?wm to accomplish
N 2 & 24 Litiri i
K / K / Very Low Very High
Frustration How insecure, discouraged, imitated, stressed,
and annoyed wereyou?
NN AN RN
Very Low Very High
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Null hypothesis (Ho.)

Ho: There are no differences in the coherence of topics
emerged from BERTopic and LDA
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Results - Quality of topics
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We found statistically significant differences
between conditions
(U = 4811.0 Nbertopic=80,Nida = 84, p = <.001)
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BERTopic LDA
Topic modeling algorithm
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We can reject Null hypothesis

Ho: There are no differences in the coherence of topics
emerged from BERTopic and LDA
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Distribution of participant responses to the NASA TLX questionnaire

100
NASA Task Load Index
Hart and Staveland's NASA Task Load Index (TLX) method assesses
work load on five 7-point scales. Increments of high, medium and low
estimates for each point result in 21 gradations on the scales.
80
Name Task Date
Mental Demand How mentally demanding was the task?
IIlIIIIlII|lIlIIlIIIl
60 Very Low Very High
Physical Demand How physically demanding was the task?
E ysi physically 9
]
B Lottt e
Very Low Very High
40 4 Pe) Temporal Demand How hurried or rushed was the pace of the task?
IIIIlIIlIIIIIIIIlIIII
Very Low Very High
Performance How successful were you in accomplishing what
—l— you were asked to do?
20 IIIIIIIIlIlIIIIIIIIII
Perfect Failure
Effort How hard did you have to work to accomplish
your level of performance?
lIIIIlIIll|IIIIlIlIII
[ Very Low Very High
Mental demand  Physical demand Temporal denr.\and .Performance Effort Frustration Friisiration HOW InScirs, disCouaged; KAl smassay;
Dimension and annoyed wereyou?
IIIIIIlIII|IIIIlIIIIl
Cao, A., Chintamani, K. K., Pandya, A. K., & Ellis, R. D. (2009). NASA TLX: Software for assessing subjective mental VelyLow Very High

workload. Behavior research methods, 41(1), 113-117.
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Distribution of participant responses to the NASA TLX questionnaire

100

© The results hint that:

Users participants felt successful in

|_
_|
li
_|

accomplishing the task, but it required

0] i L effort and mental demand.
- 1
; ! : ; ; :
Mental demand  Physical demand Temporal demand Performance Effort Frustration
Dimension

A lower score indicates a better result
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MultiModalTopicExplorer functionalities allow users to

feel successful while evaluating topic models.
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Future work

Y/
L. %4

7/
L. X4

D

Datasets: Investigate MultiModelTopicExplorer functionalities in other domains
Scalability: Seek options to visualize a larger number of topics (e.g., 300 topics) in

a longer period of time (e.g, 100 months) in a compact manner

User study:
> Increase the number of users participants
> Compare our tool with other topic modeling visualization tools

Users in control: Allow users to change the number of keywords and images

displayed
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Future work

% Use of automatically calculated metrics such Coherence to compare the BERTopic
vs LDA

% Consider topic hierarchy

% Consider hierarchy in conversation threads (Replies, comments, etc.)

% Improve the BERTopic model to be more scalable (Right now it can only fit to
130000 samples, and predict the rest)

% Find a way to boost LDA’s training speed with GPUs
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Questions?
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A Visual Text Analytics System for Exploring a Collection of Multi-modal Online Conversations



