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Research Interests
My research centers on the interplay between training data, inductive biases, model architecture, and learning dynamics, leveraging
self‑improvement frameworks, post‑training optimization, RLVR, and prompting strategies to enhance LLM performance, robustness,
and adaptability. I focus on improving the generalization and reasoning capabilities of foundation models and LLMs, studying how
Transformers generalize beyond training distributions—including compositional, length‑based, and easy‑to‑hard generalization—and
how algorithmic, mathematical, and abstract reasoning emerges. I investigate tasks where reasoning and knowledge can be disentan‑
gled, such as algorithmic, mathematical, and logical problems.

Work Experience
Amazon AWS New York City, NY
Applied Scientist Intern May.2025 ‑ Sep.2025
• Project: Learning to Improve Without Labels: Diversity as the Key to LLM Self‑Improvement
• Developed self‑improving LLMpost‑trainingpipelines usingmodel‑generateddata, analyzingdiversity collapse and filtering strategies.

Nanyang Technological University Singapore
Undergraduate Research Intern Jun. ‑ Aug.2017
• Research Project: Hand Gesture Recognition Task Using Deep Learning Based on Google Soli (millimeter wave sensor)
• Improved hand gesture recognition accuracy and implemented a low‑latency online recognition system.

Education
University of Wisconsin‑Madison Madison, WI
Ph.D. Candidate in Electrical and Computer Engineering Sep.2020 ‑ May.2026 (expected)
• Advisor: Prof. Dimitris Papailiopoulos & Kangwook Lee
• Research area: LLM Post‑Training, Evaluation, Reasoning, Generalization
• Thesis (working title): Algorithmic Reasoning in Transformers: Emergence, Self‑Improvement, and Generalization

Seoul National University Seoul, Korea
M.S. in Electrical and Computer Engineering Mar.2018 ‑ Aug.2020
• Advisor: Prof. Jungwoo Lee
• Research area: Channel Estimation, Non‑Orthogonal Multiple Access
• Thesis: Channel Estimation Using Deep Complex Networks in Massive MIMO‑OFDM System

Seoul National University Seoul, Korea
B.S. in Electrical and Computer Engineering Mar.2014 ‑ Feb.2018
• Summa Cum Laude

Publications
Extrapolation by Association: Length Generalization Transfer in Transformers NeurIPS 2025
Z. Cai, N. Lee, A. Schwarzschild, S. Oymak and D. Papailiopoulos. (Spotlight)

Self‑Improving Transformers Overcome Easy‑to‑Hard and Length Generalization
Challenges ICML 2025

N. Lee*, Z. Cai*, A. Schwarzschild, K. Lee and D. Papailiopoulos.

CanMamba Learn How to Learn? A Comparative Study on In‑Context Learning Tasks ICML 2024
J. Park, J. Park, Z. Xiong,N. Lee*, J. Cho, S. Oymak, K. Lee and D. Papailiopoulos.

Teaching Arithmetic to Small Transformers ICLR 2024
N. Lee*, K. Sreenivasan*, J. D. Lee, K. Lee and D. Papailiopoulos.

Super Seeds: ExtremeModel Compression by Trading off Storage and Computation ICML Workshop 2022
N. Lee*, S. Rajput*, J. Sohn, H. Wang, A. Nagle, E. Xing, K. Lee and D. Papailiopoulos. (Oral spotlight)
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On the Design of Tailored Neural Networks for Energy Harvesting Broadcast
Channels: A Reinforcement Learning Approach IEEE Access 2020

H. Kim, J. Kim, W. Shin, H. Yang,N. Lee, S. Kim and J. Lee.

Rate Maximization with Reinforcement Learning for Time‑Varying Energy
Harvesting Broadcast Channels IEEE Globecom2019

H.Kim, W. Shin, H. Yang,N. Lee and J. Lee.

Analog network coding using differential and double‑differential modulation with
relay selection ICT Express 2019

S. Heo, C. Kim,N. Lee and J. Lee.

Teaching
Graduate TA, University of Wisconsin‑Madison Madison, WI
Machine Learning Related Courses
• Probability and Information Theory in Machine Learning (CS/ECE 561) (2022 Fall)
• Matrix Methods in Machine Learning (CS/ECE/MEE 532) (2021 Fall)

Graduate TA, Seoul National University Seoul, Korea
Communication Systems Related Courses
• Information Theory (2019‑1) / Introduction to Communications (2018‑2)

Physics Related Courses (Undergraduate TA)
• Foundation of Physics 1 (2015‑1, 2016‑1, 2017‑1) / Foundation of Physics 2 (2015‑2, 2016‑2, 2017‑2)

Honors & Awards
Awards & Membership

2025 Student Research Grants Competition , University of Wisconsin‑Madison
2020‑2021 Wisconsin Distinguished Graduate Fellowship‑Morgridge, WDGF

2018 Graduation with Honor (Summa cum Laude), Seoul National University
2017 University Students Contest of Mathematics, Korea (Silver Prize), Korean Mathematical Society
2017 Overseas Research Internship Support Fund, College of Engineering, SNU

2016‑2018 STEM(SNU Tomorrow’s Edge Membership) , Honor Society of College of Engineering, SNU
Scholarships

2020‑2022 The Korean Government Scholarship Program for Overseas Study, Korean Government (NIIED)
2014‑2018 Presidential Science Scholarship, Korean Government (KOSAF) ∼$10,000/year

Selected Talks
Talk at the FLaNN Seminars Virtual
“Self‑Improving Transformers Overcome Easy‑to‑Hard and Length Generalization Challenges” Feb. 2025

Talk at the IFDS Ideas Forum Madison, WI
“Teaching Arithmetic to Small Transformers” Sep. 2023

Short Talk at the Simons Institute LLMWorkshop Berkeley, CA
Short talk on “Teaching Arithmetic to Small Transformers” – Video | Slides Aug. 2023

Skills
Programming Python, MATLAB, Shell, LaTeX

ML Frameworks PyTorch, HuggingFace, TensorFlow, vLLM, TRL
Systems & Tools Git, Docker, AWS, W&B

Languages Korean (Native), English (Advanced)
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https://lee-ny.github.io/files/teaching_arithmetic_Simons_NY_slides.pdf

