Platform Design and Data

Presented in Week 10, Spring 2025 (Tuesday Mar 4).



Goals

Today's lecture: briefly introduce some ways that platform design choices
and norms affect current and future data



Key learning goals:

e How do design choices from the last 1-10 years affect currently active Al
systems

e How will Al systems affect future platform development?

e How will this affect some of your potential jobs?



A quick note

e \We're going to see a lot of example research papers, many from this repo

e For 419, you're not expected to memorize any facts about these (they're not
assigned reading)

e Wikipedia Is just one example — it's a major player, but think about analogs
for other platforms


https://github.com/nickmvincent/UGCValueRoundup/blob/main/wikipedia.md
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The rest:

e Gutenberg (PG-19)
e OpenSubtitles

e Wikipedia (en)

e DM Mathematics
e Ubuntu IRC

e BookCorpus

e FuroParl

HackerNews, YoutubeSubtitles, PhilPapers, NIH ExPorter, Enron Emails



"Following Brown et al. (2020), we increase the weights of higher quality
compo- nents, with certain high-quality datasets such as Wikipedia being

seen up to 3 times (“epochs”)"

"models trained on the Pile have greater cross-domain generalization
capabilities without compromising performance on traditional benchmarks”



Briefly touch on:

e English data

e topic modeling

e pejorative content?
e gender bias?

e religious bias?



Tensions: Author consent, public data

(Note this paper is from Dec 2020 — and now this is a huge topic in UK
politics, may come to NA soon enough)



Also iImportant to call out Footnote 16 as we start to intersect with copyright

and IP...

"This discussion does not, and is not intended to, constitute legal advice;
rather, it is a general discussion of law. Only your attorney can provide
assurances that the information contained herein is applicable or appropriate
to a particular situation. If in doubt, it is always advisable to speak to an

iIntellectual property attorney”

Indeed!



Note also in this paper they argue for transformative fair use.

Note that this is a non-profit org focused on open source, open access
research (very much "pure" public goods.)



Case Study of Wikipedia in particular

e The Role of Wikipedia in early NLP (case study)
e Wikipedia as Training Data

e The general cycle of design << modeling



The Role of Wikipedia In
early NLP

meals and recipes.



Case Study: How can a Wikipedia article
be used?

In two primary "forms"”

e 3S a meal to be served

e as training data



Document as the meal

"What hours does the Purple Line Express run?”



Document as the data

See wikitext



Wikipedia links to provide context

e "YouTube Will Link Directly to Wikipedia to Fight Conspiracy Theories" -
Louise Matsakis in Wired, 2018. Link

o Summary: YouTube will use Wikipedia links to provide context on
‘conspiracy theory videos".


https://www.wired.com/story/youtube-will-link-directly-to-wikipedia-to-fight-conspiracies/

e "The Effects of an Informational Intervention on Attention to Anti-

Vaccination Content on YouTube" - Sangyeon Kim et al. ICWSM, 2020.
Link

o Summary: A research study of the effects of YouTube's intervention.


https://ojs.aaai.org//index.php/ICWSM/article/view/7364

e "Facebook outsources its fake news problem to Wikipedia—and an army of
human moderators” - Kerry Flynn in Mashable, 201/. Link

o Summary: Facebook is also using Wikipedia links to provde context
about entities who publish news content.


https://mashable.com/2017/10/05/facebook-wikipedia-context-articles-news-feed/

e "Facebook Adds Wikipedia Knowledge Boxes in Search Results” - Andrew
Hutchinson in SocialMediaToday, 2020. Link

o Summary: Facebook adds a search results-esque "Knowledge Panel”,
drawing on Wikipedia data.


https://www.socialmediatoday.com/news/facebook-adds-wikipedia-knowledge-boxes-in-search-results/579510/

Wikipedia links answer search queries

e "Auditing the Information Quality of News-Related Queries on the Alexa
Voice Assistant." - Henry Kudzanal Dambanemuya and Nicholas
Diakopoulos in CSCW 2021. Link

o Most prevalant source (18.6%)


https://doi.org/10.1145/3449157

e "Auditing the Personalization and Composition of Politically-Related Search
Engine Results Pages” - Ronald E. Robertson, David Lazer, and Christo
Wilson in The Web Conference (WWW) 2018. Link

o knowledge components often link to Wikipedia


https://doi.org/10.1145/3178876.3186143

Wikipedia links answer search queries

e "A Deeper Investigation of the Importance of Wikipedia Links to the

Success of Search Engines"” - Nicholas Vincent and Brent Hecht in CSCW,
2021. Link

o Quote: "Our findings reinforce the complementary notions that (1)

WiKi
WiKi
high

nedia content and research has major impact outside of the
nedia domain and (2) powerful technologies like search engines are

y reliant on free content created by volunteers."


http://www.nickmvincent.com/static/wikiserp_cscw.pdf

Wikipedia is everywhere on the web!

Examples of studies that study how Wikipedia text is re-used and how
Wikipedia links add value to other online platforms.



e "Examining Wikipedia with a broader lens: Quantifying the value of
Wikipedia's relationships with other large-scale online communities” -
Nicholas Vincent, Isaac Johnson, and Brent Hecht in CHI 2018. Link

o Wikipedia links generate traffic to Reddit and StackOverflow


https://doi.org/10.1145/3173574.3174140

e "Wikipedia Text Reuse: Within and Without" - Milad Alshomary et al. in
ECIR 2019. Link

o Quote: "We further report on a pilot analysis of the 100 million reuse
cases inside, and the 1.6 million reuse cases outside Wikipedia that we
discovered. Text reuse inside Wikipedia gives rise to new tasks such as
article template induction, fixing quality flaws, or complementing
Wikipedia's ontology. Text reuse outside Wikipedia yields a tangible
metric for the emerging field of quantifying Wikipedia's influence on the
web."


https://doi.org/10.1007/978-3-030-15712-8_49

Wikipedia articles as documents that
answer questions

Question answering involves aspects of both document retrieval ("serve"
Wikipedia content) and machine "understanding" of text (e.g. the ability to
identifying the portion of a document that answers a question).

As such, these systems share similarities with both search engines and
language models.



e "Reading Wikipedia to Answer Open-Domain Questions” - Dangi Chen et
al. in ACL 2017/. Link

o Quote: "Our approach combines a search component based on bigram
hashing and TF-IDF matching with a multi-layer recurrent neural network
model trained to detect answers in Wikipedia paragraphs.”


https://arxiv.org/abs/1704.00051

e RikiNet: Reading Wikipedia Pages for Natural Question Answering -
Dayiheng Liu et al. in ACL 2020. Link

o Quote: "In this paper, we introduce a new model, called RikiNet, which
reads Wikipedia pages for natural question answering... To our best
knowledge, it is the first single model that outperforms the single human
performance."


https://www.aclweb.org/anthology/2020.acl-main.604/

Wikipedia as Training Data
("Wikipedia as a Recipe")



Wikipedia text as training data

e "KELM: Integrating Knowledge Graphs with Language Model Pre-training
Corpora"” - Siamak Shakeri et al. In NAACL 2021. Link

o Uses "a large training corpus of heuristically aligned Wikipedia text and
Wikidata KG triples”


https://ai.googleblog.com/2021/05/kelm-integrating-knowledge-graphs-with.html

e "Language Models are Few-Shot Learners" - Tom B. Brown et al in arXly,
2020. Link

o Summary: Wikipedia is one of the "high-quality" text data sources for
training the massively high-profile language model "GPT-3".


https://arxiv.org/abs/2005.14165

e "BERT: Pre-training of Deep Bidirectional Transformers for Language
Understanding” - Jacob Devlin et al. in NAACL 2019. Link

o Quote: "for the pre-training corpus we use the BooksCorpus (800M
words) (Zhu et al.,2015) and English Wikipedia (2,500M words)"

o Note: This is an enormously influential paper, with over 19,000 citatons
as of May 2021.


https://www.aclweb.org/anthology/N19-1423/

e "Censorship of Online Encyclopedias: Implications for NLP Models" - Eddie
Yang and Margaret E. Roberts in ACM FAccT, 2021. Link

o Summary: Examines in the impact of Wikipedia on NLP models by
comparing models trained with and without Wikipedia.

o Quote: "We show that word embeddings trained on Baidu Baike, an
online Chinese encyclopedia, have very different associations between
adjectives and a range of concepts about democracy, freedom,
collective action, equality, and people and historical events in China than
its reqularly blocked but uncensored counterpart - Chinese language
Wikipedia”


https://doi.org/10.1145/3442188.3445916

e "Microsoft Word is getting politically correct" - Mark Sullivan in Fast
Company, 2019. Link

o Quote: "For the various new checks, Microsoft assembled a team of
linguists and other experts to anticipate the poor word choices people
might make, and assemble lists of terms that would work better... The
Al's training data also includes Wikipedia pages, which are constantly
being updated and corrected.""

1. Notable in light of faction mad about Wikipedia's politics... <


https://www.fastcompany.com/90346224/microsoft-word-is-getting-politically-correct

e "WikiBrain: Democratizing computation on Wikipedia" - Shilad Sen et al. in
OpenSym 2014. Link

o Summary: Includes a variety of examples of Wikipedia-dependent
computational models.

o Quote: "Our work, and literally hundreds of NLP, Al, and IR algorithms
would not have been possible without the billions of words of knowledge
you encoded within Wikipedia."


https://doi.org/10.1145/2641580.2641615

Wikipedia in the training pipeline

Sometimes Wikipedia "sneaks into" the training pipeline

e "ImageNet Large Scale Visual Recognition Challenge" - Russakoksky et al.
in International Journal of Computer Vision, 2015. Link

o MAJOR influence on computer vision for the past 9 years.


https://doi.org/10.1007/s11263-015-0816-y

Quote from the ImageNet paper

"To collect a highly accurate dataset, we rely on humans to verify each
candidate image collected in the previous step for a given synset. This is
achieved by using Amazon Mechanical Turk (AMT)... In each of our labeling
tasks, we present the users with a set of candidate images and the definition
of the target synset (including a link to Wikipedia). We then ask the users to
verify whether each image contains objects of the synset. We encourage
users to select images regardless of occlusions, number of objects and
clutter in the scene to ensure diversity."



Wikipedia in the training pipeline

e "Improving Medical Code Prediction from Clinical Text via Incorporating
Online Knowledge Sources” - Tian Bai and Slobodan Vucetic in The Web
Conference (WWW), 2019. Link

o Summary: Wikipedia helps assign medical codes to clinical notes.

o Quote: "The main idea of KS| is to calculate matching scores between a
clinical note and disease related Wikipedia documents, and combine the
scores with output of the baseline model."


https://doi.org/10.1145/3308558.3313485

The Role of Wikipedia in modern NLP

e See the Wikitext dataset on HuggingFace
o 897k downloads as of Mar 19, 2024


https://huggingface.co/datasets/wikitext

Data Provenance:

Who makes the rules on Wikipedia?

e Turns out there's a lot of literature on this!



Why Use Wikipedia?

From Merity et al. 2016

"We selected articles only fitting the Good or Featured article criteria
specified by editors on Wikipedia. These articles have been reviewed by
humans and are considered well written, factually accurate, broad in
coverage, neutral in point of view, and stable. This resulted in 23,805 Good
articles and 4,790 Featured articles. The text for each article was extracted
using the Wikipedia API. Extracting the raw text from Wikipedia mark-up is
nontrivial due to the large number of macros in use."


https://arxiv.org/abs/1609.07843

From GPT-2 paper:

e Section 2.1 (Training dataset): "Most prior work trained language models on
a single domain of text, such as news articles (Jozefowicz et al., 2016),
Wikipedia (Merity et al., 2016), or fiction books (Kiros et al., 2015)."



e Section 5 (RW): "More inspirational to our work was the observation of Liu
et al. 2018 that a model trained to generate Wikipedia articles also learned
to translate names between languages.”


https://arxiv.org/abs/1801.10198
https://arxiv.org/abs/1801.10198

Desigh <> Modeling

e The AI/ML community selected on Wikipedia because of the Wikipedia
design principles / norms

e But thus we're subject to potentially surprising governance dependencies

Example: what exactly is a "Good" article



This is important because it means that the impact of design isn't a huge
shock to the ML community. Rather, there's just a point of disconnect here.

lt's not that this massive dependency on Wikipedia is bad, we just have to do
more to account for it!



Compare with Reddit

How exactly is downvoting implementing?

How do subreddit-specific norms affect this?



Design influencing data

e Fach button design, how actions are described and communicated...

e All these things affected what went into GPT-2 (which shaped a LOT of
future capital allocation)

e \What designs right now will affect GPT-10? The TikTok scroll pattern?
Swiping left/right?



Other platforms

e Review platforms
o |mplications of 5-stars for everything nowadays?
e Even things like course feedback and other student surveys

e \WWhat else can you think of?



Big category that's relevant to us: Code
and Q&A

e GitHub

e StackExchange



Factors we might consider

e Extent of user-driven rules and design

o Very user driven (Wikipedia) < > All corporate (workplace issue
filing system)

e \Where is information binarized or categorized



Impact on your work

e Knowing about these factors can be an advantage in domain-specific
modeling (e.qg. if you want to do ML at Reddit)

e | ens to understand Al capabilities



Beyond platforms with "volunteer data
contribution”

e \What about data that's clearly owned by an organization?
e \WWhat about data that's created by workers as part of their job?

e [hat's our next topic!



