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To support online discourse moderation and human comprehension of online information, we aim to develop diagnostic applications that allow users and operators to
navigate the information environment for themselves, utilizing machine learning (ML)-based software and minimalist, publicly-available data and analytic features.
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e Social bot identification and support labeling as features for news veracity evaluation of coherent, topical stories. r=Rat
® Development of a cross-platform framework for analysis of conversational content N o | _ . BE-REE
Social media content embedding within online news is a now common practice. These embeddings serve as
e Co ntrol |a b| | |ty Of semantic bias in NLP tech nologies detection 3 nd m |t|gat|on both a means of surfacing the ‘voice of the general population’ and as the newsworthy item of discussion | | |
within an article. Leveraging Google RSS feeds as a generalized news aggregator to feed into the system = ar:C;:Sd NewsTweet o
® System-level evaluations of social bot im pa ct on information |ntegr|ty (Figure 1), news is categorized into 8 domains: Business, Entertainment, Health, Nation, Sports, e e ek
. . . Technology, World, and Headlines. The HTML content for articles for each domain supplied by the Google
® )EteCtIOn Of COO rd | nated cambpa IgnS d nd bOt netwo rkS RSS Feed is processed to find and extract embedded tweets. From the limited embedded tweet metadata, % T
. . . . . . a Twitter API call is made using the tweetID. A secondary datastore is then maintained by leveraging the 2 Ir:e :e;ealdonaldtmm
® DESIgn th rough COmpUtat|Ona |y-InexpenSIve maCh|ne Iea rn|ng approaches resulting tweet object’s userlD as the pipeline can access the users most recent 3,200 tweets. This S N i
5 . . . . . . . . datastore consists of users whose tweets have been embedded in the past and are now continuous tracked tounlond
o rese ntl ng |nf0 rmat|0n tO SU p 00 rt users Iin eva I Uatl ng |nf0rmat|0n from on I INe sources for new tweets. This allows for the identification of embedding patterns and newsworthy users. Evaluation @M
of the users shows that a subset of users (mostly celebrities and well-known organizations) are the most g
frequently re-embeded users, but users with with the most embeds for the least tweets receive more |

unigue embeds. This indicates that although some users have a high embed frequency, this is not
necessarily correlating with being the unique topic of an article. [4]

Figure 1:NewsTweet data collection pipeline which ‘acquires data on the
interaction of embedded tweet content’ [4]

Developing systems to process diverse social content

The second phase of research focuses on the
development of a network construction
approach leveraging embedded tweets and
identifying connected articles (Figure 2). In
addition to identifying connected articles,
these articles can be semantically segmented
into distinct subgraphs to identify topically
distinct groups of articles.

Posting Behavior Across Social Media Platforms Data. A principle goal with this CRIl project has been to develop a system capable of cross-platform
analysis. For this, we have built a common data model for a diversity of discourse environments,

which all present variations on conversational structure. To manage these differences, we’ve
produced the pyconversations module for Python [9], which provides a common software framework
for interacting with conversational data. To build this common data model and interaction
framework—as well as the project’s other developments now being built on top—our work includes
developing and processing for the following data sets (posting behavior is shown in Figure 5):
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From Twitter, threads branching from NewsTweet’s embedded tweets are called NewsTweetThreads
(NTT). A number of user timelines identified from suspicious following activities [2-3] were harvested
for their quote tweets, and these are referred to as the Coordinated Targeting Quotes (CTQ).
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Semantic featurization and unsupervised
clustering are built on the network structures
identified through the connected articles,
creating potential for a news aggregator
(Figure 3) that constructs hierarchies of

From Facebook, The BuzzFace dataset [0] records public discourse present on Facebook posts that
were fact-checked by BuzzFeed (BF); and was augmented with an auxiliary collection of
political/news-oriented Facebook page discourse, referred to as Outlets (OT).
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From Reddit, Change My View (CMV) is a externally produced dataset that explores the sub-reddit stories in the news across articles that can Figure 3: A mock application concept demonstrating story hierarchy
r/ChangeMyView exhibits user posts of opinions alongside challenges made to them to, as the name help news consumers interactively navigate navigation interface. Leveraging data acquired through the NewsTweet
0.010 t h their Vi The Reddit Dial RD) dat t ists of Reddit ti f 3 _ j - — ] i ) o ] Pipeline (Figure 1) and aggregated via the approach demonstrated in Figure
S suggests, change their view. The Reddit Dialog (RD) data set consists of Reddit conversations from Figure 2: Hierarchical organization of aggregated stories from contexts and hierarchies within emerging 2, Users would view and interact with the aggregation hierarchy associated

sub-reddits: r/news, r/worldnews, and r/politics and spans their creation up to January 2019, NewsTweet collection. Red nodes represent articles and blue nodes news stories. [13] with stories for context. [13]
originally produced by the developers of DialoGPT to train their transformer-based language model. tweets. Larger circles represent higher levels of aggregation. [13]

Figure 5: Distribution of the posting time behavior within a week, stratified by dataset. From 4chan (4C), an ad hoc collection of boards are tracked: news (/news/), history (/his/), science

Within a single small multiple, each line corresponds to a different year’s data. On the (/sci/), technology (/g/), politically incorrect (/pol/), and paranormal (/x/).
x-axis, 0 is Sunday at midnight. [8]

Broader Implications And Future Work

Twitter User Spikes in Activity

Episodes of Social Media Use
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Leveraging Ancient Accounts (Accounts created prior to 2009) on Twitter [2-3], information regarding patterns of < so00 - .|
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soc:ql media use across time. Gro'upmg tweets Wlthll’.1 a user timeline by 'Flrnestarr.\ps, distinct eplsoc’jes of social E 6000 - parameters that require iterative updates from (potentially repeated) observation and prediction
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€ Lovid-13 pandemic. In addition to organic wake Up events where users appear to be seeking 1o participate in - s ’ : - . mathematical methodologies to solve for best-possible NLP models—on a CPU (not a GPU).
the social conversation, suspect wake up events can be seen (Figure 6) where users suddenly begin exhibitingan 2 the Word2Vec algorlthm 1mphcltly converges fo- _ _ g p . .( )
extraordinarv increase in social media activit = 04 . . . Our first approach to this developed the near-bias-free, independent-frequencies model (IFM)
Y 4 o 2008 2010 2012 2014 2016 2018 2020 wards a matrix factorization for all non-zero co- [12]—which assumes word occurrences are independent—and its most-naive implementation,
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- episodes within a user’s social media use. Figure 7 shows an evaluation of the Jensen-Shannon divergence across matrix of the co-occurrence model. vectors that a representation learning algorithm would learn, as discussed below at left.
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research aims to remove bias from NLP systems, we’ve pioneered nQ '
methods for probing data for bias, capacitating the filtration of biased s -0.08

||||||||||||||||||||||||||||||||||||||||
R R e g ) U RN pe ) ey U U TN P ) g U R U e R R e ) gy e Y P pey ) e e R TN e U e ey S S
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