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A little about me

• PhD student at IESL 

• UMass Amherst 

• NLP for Computational Social Science 

• End users: sociologists
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Questions for today

• Who is still using static word representations, and for what? 

• What can I, a computer scientist, contribute? 

• Why not just use LLMs instead?
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• Given a corpus of text(s)

• An algorithm such as word2vec, GloVe, 
fasttext… is applied

• Producing a set of vectors (points in a vector 
space)

• One for each unique word (‘type’) that occurs in 
the corpus

• Similarity functions apply to pairs of vectors 
(e.g. cosine, Euclidean distance)

What are static word 
embeddings?

ICYMI
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Questions for today

• Who is still using static word representations, and for what? 

• What can I, a computer scientist, contribute? 

• Why not just use LLMs instead?



Research questions

NLP: 
(From CS3730) 

• Can models learn language without 
embodiment? 

• Should knowledge be neuralized or 
indexed? 

• How will the understanding of language 
benefit multi-modal applications and 
embodied agents?

In NLP and in other fields

Who uses these? What can I contribute? Why not LLMs?



Research questions

NLP: 
(From CS3730) 

• Can models learn language without 
embodiment? 

• Should knowledge be neuralized or 
indexed [in NLP models]? 

• How will the understanding of language 
benefit multi-modal applications [of NLP 
models] and embodied agents?

In NLP and in other fields

Who uses these? What can I contribute? Why not LLMs?

Questions about NLP models 

NLP models are the subject



Research questions

Political science 

• How, and by whom, is emotional language 
employed in US Congress debates?

In NLP and in other fields

Who uses these? What can I contribute? Why not LLMs?

Question about people and their 
interactions 

NLP models are a tool; people are 
the subject



Who uses these? What can I contribute? Why not LLMs?

Gloria Gennaro, Elliott Ash, Emotion and Reason in Political Language, The Economic Journal, Volume 
132, Issue 643, April 2022, Pages 1037–1059, https://doi.org/10.1093/ej/ueab104

How, and by whom, is emotional language 
employed in US Congress debates?

https://doi.org/10.1093/ej/ueab104


Who uses these? What can I contribute? Why not LLMs?

• In his treatise on Rhetoric, Aristotle suggested that persuasion can be achieved 
through either

How, and by whom, is emotional language 
employed in US Congress debates?

• success depends on selecting the most appropriate strategy for the given context.

logical argumentation ⚙  

or 

emotional arousal 🎭 

in the audience;



Who uses these? What can I contribute? Why not LLMs?

• In his treatise on Rhetoric, Aristotle suggested that persuasion can be achieved 
through either logical argumentation ⚙ or emotional arousal 🎭 in the 
audience; success depends on selecting the most appropriate strategy for the given 
context. 

• The extent to which politicians engage with this trade-off … is largely unknown. 

• Providing empirical evidence on these questions has been difficult due to the 
lack of a reproducible, validated and scalable measure of emotionality in political 
language. 

How, and by whom, is emotional language 
employed in US Congress debates?



Who uses these? What can I contribute? Why not LLMs?

How, and by whom, is emotional language 
employed in US Congress debates?
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The toolkit

• Digitized transcripts of speeches in the U.S. 
House and Senate between 1858 and 2014  

• For each speech: 

• Full text 

• Date of speech 

• Speaker’s political party

How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?
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Preparation

• Concatenate all speeches from 1858 - 2014 
into one corpus 

• Clean data (part-of-speech tagging, 
removing stopwords, etc.) 

• Train a word2vec model

How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?
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Method

• Representations of speeches? 

• Speech ↔ set of words 

• Speech representation ↔ mean of vectors in set 

• Why? 

• set of words in speech → mean of their vectors 
→ speech vector

How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?
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Method
How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?
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Method
How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?

Speech 1 
(D, 1858)
Speech 2 
(R, 1858)

Speech n 
(R, 2014)

• Speech i is represented  by vector di — mean of 
vectors of all words in the speech 

• Emotionality Yi  of speech i 

⚙

🎭



Findings

• Emotionality 
over time

How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?

⬆ ⬆ ⬆ ⬆⬆



Findings

• Emotionality 
by party and 
party majority

How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?



Double checking

• Could this measure 
accidentally be measuring 
positive v/s negative 
sentiment? 

• No! They run the same 
experiment with positive 
and negative words, and 
find that they are not 
correlated

How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?



Double checking

• Is this general language change, rather than something specific occurring in 
politics? 

• No! They run the same experiment for Google Books and find emotionality 
decreasing 

• Is this the same as polarization? (Different parties gravitating to different topics) 

• No! Prior work has found polarization, but starting in the 1990s

How, and by whom, is emotional language employed in US Congress debates?

Who uses these? What can I contribute? Why not LLMs?



Conclusion
Who uses these? What can I contribute? Why not LLMs?

When their party does not 
have majority

In times of distress, and 
when observable by 

constituents

• The extent to which politicians engage 
with this trade-off … is largely 
unknown. 

• But, in the US Congress, we can say 
quantitatively using static word 
embeddings that politicians employ 
emotional language…
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Gloria Gennaro, Elliott Ash, Emotion and Reason in Political Language, The Economic Journal, Volume 
132, Issue 643, April 2022, Pages 1037–1059, https://doi.org/10.1093/ej/ueab104

https://doi.org/10.1093/ej/ueab104


Once there’s a working GitHub repo out there, 
are computer scientists of any use?

Who uses these? What can I contribute? Why not LLMs?



Scenario
Who uses these? What can I contribute? Why not LLMs?
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Semantic properties on embeddings

Caveats: only seems to work
for frequent words, small
distances and certain
relations, like relating
countries to capitals, or parts
of speech. [Linzen 2016, 
Gladkova et al. 2016, 
Ethayarajh et al. 2019a] 

Tal Linzen. 2016. Issues in evaluating semantic spaces using word analogies. In Proceedings of the 1st Workshop on 
Evaluating Vector-Space Representations for NLP, pages 13–18, Berlin, Germany. Association for Computational 
Linguistics.

https://aclanthology.org/W16-2503/


Naive applications

• defense + democrat - republican 

• democrat and republican are likely to be nearest neighbors 

• defense + democrat - republican = defense + ϵ

And possible pitfalls

Who uses these? What can I contribute? Why not LLMs?



Naive applications

• democrat - pathos 🎭 + logos ⚙ ≈ republican 

• republican is the more logical ⚙ version of democrat? 

• democrat - pathos 🎭 + logos ⚙ = democrat + ϵ ≈ republican 

• democrat + pathos 🎭 - logos ⚙ = democrat - ϵ ≈ republican 

• republican is the more emotional 🎭 version of democrat?

And possible pitfalls

Who uses these? What can I contribute? Why not LLMs?



Semantic properties on embeddings

Caveats: only seems to work
for frequent words, small
distances and certain
relations, like relating
countries to capitals, or parts
of speech. [Linzen 2016, 
Gladkova et al. 2016, 
Ethayarajh et al. 2019a] 

Who uses these? What can I contribute? Why not LLMs?



Conclusion

• Best practices evolve quickly 

• Computer scientists are well positioned to keep updated on these things 

• Researchers aren’t incentivized to be explicit about shortcomings 

• Our community is presenting models with certain promises 

• Some parts of our community should help responsibly contextualize those

Who uses these? What can I contribute? Why not LLMs?



Conclusion

• Best practices evolve quickly 

• Computer scientists are well positioned to keep updated on these things 

• Researchers aren’t incentivized to be explicit about shortcomings 

• Our community is presenting models with certain promises 

• Some parts of our community should help responsibly contextualize those

Who uses these? What can I contribute? Why not LLMs?

could be you!



Isn’t it easier to use an LLM?

Who uses these? What can I contribute? Why not LLMs?



Replicability

• Should be possible to understand what was done, and do the same experiment and 
get the same finding independently 

• Why? 

• Detect errors and fraud 

• Assess how and in what ways findings are robust (or not) 

• Leads to new scientific findings 

• Provides basis for confidence in findings

Who uses these? What can I contribute? Why not LLMs?

http://arthurspirling.org/documents/BarriePalmerSpirling_TrustMeBro.pdf



Replicability with LLMs

• Using LLM for data labeling task 

• GPT-4 (OpenAI), Gemini 1.0/1.5 (Google), Llama-2 (Meta) 

• Ran a data labeling task on each once a month 

• High variance in responses, even when setting temperature 

• Sometimes, backend changes resulted in inability to run same models again

Who uses these? What can I contribute? Why not LLMs?

http://arthurspirling.org/documents/BarriePalmerSpirling_TrustMeBro.pdf



Barrie, Christopher, Alexis Palmer, and Arthur Spirling. "Replication for Language Models Problems, Principles, and Best Practice 
for Political Science." URL: https://arthurspirling. org/documents/BarriePalmerSpirling TrustMeBro. pdf (2024)



Ornstein JT, Blasingame EN, Truscott JS. How to train your stochastic parrot: large language models for political texts. 
Political Science Research and Methods. Published online 2025:1-18. doi:10.1017/psrm.2024.64

http://www.apple.com
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Ornstein JT, Blasingame EN, Truscott JS. How to train your stochastic parrot: large language models for political texts. 
Political Science Research and Methods. Published online 2025:1-18. doi:10.1017/psrm.2024.64

http://www.apple.com


But that’s also kind of sad.

• These models undeniably have better performance, by many metrics 

• Are there ways to use them that are valid for social science?

Who uses these? What can I contribute? Why not LLMs?



But that’s also kind of sad.

• Social science research imposes different and interesting constraints on NLP 
algorithms 

• These require additional work on and around the tools we present to social 
scientists 

• These are questions about NLP models that help others answer questions about 
people and their interactions

Who uses these? What can I contribute? Why not LLMs?



But that’s also kind of sad.

• Social science research imposes different and interesting constraints on NLP 
algorithms 

• These require additional work on and around the tools we present to social 
scientists 

• These are questions about NLP models that help others answer questions about 
people and their interactions

Who uses these? What can I contribute? Why not LLMs?

could be you!



Thank you!


