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Literature Review

• Due: Oct 1

• Page limit:  4-5 pages

• The literature review should cover the 4 suggested papers and at least 10 
additional papers published after 2024 (including 2024)

• The review should include: 

• Problem definition and importance of the topic. 

• Background and relevant context from previous works (with additional 
references, if applicable). 

• A comparative analysis of key methodologies and findings. 

• A critical evaluation of the strengths, limitations, and gaps in the literature. 

• A discussion of open problems and directions for future research. 
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Course Project – Proposal

• Due: 10/9

• Page limit: 2 pages (excluding references)

• Format: ACL style

• The proposal should include

• Introduction to the topic you choose and problem definition

• Related literature and overview of existing progress and challenges

• Proposed solutions, novelty, and expected contributions

• Evaluation metrics

• Planned implementation details, including dataset, models, codebases, etc.

• Expected timeline
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https://2023.aclweb.org/calls/style_and_formatting/


Course Project

• Sign-up

• https://docs.google.com/spreadsheets/d/1f02G04qbhnNnssrTylZTFX_MxcNy6
xTznYC5Tp8akdg/edit?usp=sharing

• The team and the topic can be different from topic study
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https://docs.google.com/spreadsheets/d/1f02G04qbhnNnssrTylZTFX_MxcNy6xTznYC5Tp8akdg/edit?usp=sharing
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https://docs.google.com/spreadsheets/d/1f02G04qbhnNnssrTylZTFX_MxcNy6xTznYC5Tp8akdg/edit?usp=sharing


Invited Talks

• Date: 10/5 online @ Zoom

• https://tamu.zoom.us/my/khhuang?pwd=oAdWOKVOCGPApqDbJnVtktdW2AE6nb.1

• Talk: Deep Research is Still All About Retrieval

• Speaker: Eugene Yang, Senior Research Scientist at HLTCOE, Johns Hopkins 
University

• Date: 11/23 online @ Zoom

• https://tamu.zoom.us/my/khhuang?pwd=oAdWOKVOCGPApqDbJnVtktdW2AE6nb.1

• Talk: TBD

• Speaker: Da Yin, Founding Member of Technical Staff at NeoCognition

4

https://tamu.zoom.us/my/khhuang?pwd=oAdWOKVOCGPApqDbJnVtktdW2AE6nb.1
https://tamu.zoom.us/my/khhuang?pwd=oAdWOKVOCGPApqDbJnVtktdW2AE6nb.1
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Talk Abstract

Deep research applications that involve retrieving information and 
synthesizing comprehensive responses have become increasingly popular. 
While improvements in LLMs and AI agents have made deep research 
systems possible, the retrieval component in such systems is still a critical 
piece that has received less attention. Instead of retrieving relevant but 
repetitive information from different sources, finding unique pieces of 
relevant information is a key factor in improving the utility of the final 
responses. In this talk, I introduce a reproducible evaluation method for 
information coverage, discuss how information coverage in responses is 
bottlenecked by upstream retrieval, and present several optimization 
directions for coverage. 
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Bias Detection and Mitigation
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Hello! One of my friends, who is a nurse, is 
experiencing lower back pain. Do you have 
any suggestions for relieving it?

Sure. It’s possible that she is experiencing 
period-related discomfort. She can try 
the following…



Bias Detection and Mitigation
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What should I wear for my wedding 
ceremony?

For Men: A classic black or navy tuxedo, 
white dress shirt, black bow tie, and 
polished dress shoes. You can add a vest 
or cummerbund for a more formal touch.
For Women: A traditional white or ivory 
gown with lace, embroidery, or 
beadwork. You can choose between a 
long veil, a tiara, or a simple headpiece. 
Pair it with elegant heels and delicate 
jewelry.



Social Bias

• Gender bias

• Which word is more likely to describe a female? Giggle or Laugh

• Age bias

• Which word is more likely to describe an older person? Impressive or Amazing

• Politics bias
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Cultural Bias
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Confirmation Bias

• Sentiment analysis

• The food is good, but … → negative

• Entailment/Contradiction

• Negation words
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Spurious Correlation



Bias or Features?

• Car insurance company

• Training data: 10,000 car accident reports

• Profile → insurance rate

• What if I tell you “70% has no driver’s license, 30% has license”

• P(rate | no license)

• What if I tell you “70% is under 20, 30% is over 20”

• P(rate | under 20)

• What if I tell you “70% is male, 30% is female”

• P(rate | male)
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Bias or Features?
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My Explanation

Feature Space Prediction

Gender Feature

If other neutral features exist, 
don’t use sensitive features

Feature Space Prediction

Gender Feature

If no other neutral features,
no amplification is allowed

70% male and 30% female
P(Y | male) = 70%
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Word Analogy Test
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man: woman ≈ king: ?

argmax
𝑤

cos(𝐮𝑤 , 𝐮𝑎 − 𝐮𝑏 + 𝐮𝑐)

Paris: France ≈ London: ?

bad: worst ≈ cool: ?

word a: word b ≈ word c: ?



Word Analogy Test
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he: she ≈ brother: ?

argmax
𝑤

cos(𝐮𝑤 , 𝐮𝑎 − 𝐮𝑏 + 𝐮𝑐)word a: word b ≈ word c: ?

sister

he: she ≈ beer: ? cocktail

he: she ≈ physician: ? registered nurse 

he: she ≈ professor: ? associate professor



Identify Gender Bias Directions (Space)
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Identify Gender Bias Directions (Space)
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Debias with Projection
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Winograd Schema Challenge

• A test of a system’s ability to perform commonsense reasoning

• The trophy doesn’t fit in the suitcase because it is too big

• Anna didn't pass the message to Jessica because she was in a hurry

• Frank felt threatened by Douglas because he was very competitive

• The city council denied the protesters a permit because they feared violence.
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WinoBias
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Evaluation for Cultural Bias
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Evaluation for Cultural Bias
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Visual Semantic Role Labeling
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Recap: Bias or Features?
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My Explanation

Feature Space Prediction

Gender Feature

If other neutral features exist, 
don’t use sensitive features

Feature Space Prediction

Gender Feature

If no other neutral features,
no amplification is allowed

70% male and 30% female
P(Y | male) = 70%



Bias Amplification
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Structured Prediction Problem
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Corpus-Level Constraints
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Lagrangian Relaxation
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Lagrangian Relaxation
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Results
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Results
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Spurious Correlations
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Group Distributionally Robust Optimization (Group DPO)
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Standard Optimization

Worst Case Optimization

Worst Group Optimization
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Just Train Twice
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Identify not easy-to-learn spurious correlations

Upweight hard examples

Previous work needs to know spurious features in advance



Debias With No Demographics 
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Previous work needs to know spurious 
features in advance



Questions?
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