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Research Summary: My past research was on scientifically understanding deep learning, using both theoretical
and experimental techniques. I have made fundamental advances in understanding overparameterization, algorithmic
generalization in Transformers, compositional generalization in diffusion models, and the calibration of probabilistic models.
My main strength is bringing theoretical insights to bear on problems of practical importance.

Employment History
Apple Inc. 2022-Present
Senior Research Scientist.

Led fundamental research efforts, on calibration, length-generalization, and diffusion models. Hosted and mentored
interns. Published in top venues (NeurIPS, ICLR, STOC).

University of California, San Diego 2021-2022
Postdoctoral Scholar, hosted by Prof. Mikhail Belkin. Supported by NSF/Simons Collaboration.

Education
Harvard University 2016-2021
Ph.D. in Computer Science. Thesis: Towards an Empirical Theory of Deep Learning

Advised by Prof. Madhu Sudan and Prof. Boaz Barak.
University of California, Berkeley 2012-2016
B.S. in Electrical Engineering and Computer Science (GPA 4.0/4.0)

Selected Invited Talks
• Joint Mathematics Meetings (JMM) Special Session on ML to Accelerate Mathematical Discovery 2025
• Banff International Research Station (BIRS) “New Directions in Machine Learning Theory” 2024
• Harvard CMSA: New Technologies in Mathematics Seminar 2024
• Aspen Center For Physics: Theoretical Physics for Machine Learning 2023
• CMU ML Faculty Seminar 2021
• Simons Institute: Foundations of Deep Learning Collaboration 2021
• Google X Blueshift 2020

Research Internships
Google Brain Summer 2020

Worked with Hanie Sedghi and Behnam Neyshabur (one publication).
OpenAI Summer 2019

Worked with Ilya Sutskever at OpenAI (two publications).
Google Speech Team Summer 2014

Worked with Raziel Alvarez on detecting “ok google” on phones (two publications and two patents).
Selected Publications

All publications: 3200+ citations, h-index 24 (per Google Scholar).
Publications in NeurIPS, ICLR, Distill, STOC, COLT, ITCS, ISIT, APPROX, INTERSPEECH, ICASSP.

• “Step-by-Step Diffusion: An Elementary Tutorial”
Preetum Nakkiran, Arwen Bradley, Hattie Zhou, Madhu Advani.
Foundations and Trends in Computer Graphics and Vision (to appear).

• “What Algorithms can Transformers Learn? A Study in Length Generalization”
Hattie Zhou, Arwen Bradley, Etai Littwin, Noam Razin, Omid Saremi, Josh Susskind, Samy Bengio, Preetum Nakkiran.
ICLR 2024.

• “When Does Optimizing a Proper Loss Yield Calibration?”
Jarosław Błasiok, Parikshit Gopalan, Lunjia Hu, Preetum Nakkiran.
NeurIPS 2023.

• “A Unifying Theory of Distance from Calibration”
Jarosław Błasiok, Parikshit Gopalan, Lunjia Hu, Preetum Nakkiran.
STOC 2023.

http://preetum.nakkiran.org/
https://scholar.google.com/citations?hl=en&user=zithBbUAAAAJ


• “The Deep Bootstrap: Good Online Learners are Good Offline Generalizers”
Preetum Nakkiran, Behnam Neyshabur, Hanie Sedghi.
ICLR 2021.

• “Deep Double Descent: Where Bigger Models and More Data Hurt”
Preetum Nakkiran, Gal Kaplun*, Yamini Bansal*, Tristan Yang, Boaz Barak, Ilya Sutskever.
ICLR 2020.

• “Compressing Deep Neural Networks using a Rank-Constrained Topology”
Preetum Nakkiran, Raziel Alvarez, Rohit Prabhavalkar, and Carolina Parada.
Interspeech 2015.

Service & Teaching
Area Chair: ICLR 2024, NeurIPS 2024, ICML 2025
Organizer: Simons Institute “Deep Learning Theory Workshop and Summer School”, Harvard ML Theory Seminar
Reviewer: NeurIPS, ICLR, JMLR, Distill, STOC, CRYPTO, ITCS, IEEE Transactions on Information Theory.
Mentorship (interns at Apple):

• Hattie Zhou. PhD student, Université de Montréal and Mila. (Now at Anthropic).
• Lunjia Hu. PhD student, Stanford. (Now Assistant Prof at Northeastern University).
• Shivam Garg. PhD student, Stanford. (Now at MSR).
• Rylee Thompson. MASc student, University of Guelph. (Now at Huawei).
• Elan Rosenfeld. PhD student, CMU. (Now at Google Research).
• Annabelle Carrell. PhD student, University of Cambridge.

Teaching:
• Teaching Assistant, Harvard: CS 221 (Computational Complexity) Spring 2018
• Head Teaching Assistant, Berkeley: EE 121 (Coding for Digital Communication) Spring 2016
• Head Teaching Assistant, Berkeley: EE 16A (Linear Algebra, Systems, and Circuits) Fall 2015
• Teaching Assistant, Berkeley: CS 70 (Discrete Mathematics) Fall 2014

Patents
• “Rank-constrained neural networks” (US9767410B1)

Raziel Alvarez Guevara, Preetum Nakkiran
• “Automatic selective gain control of audio data for speech recognition” (US9842608B2)

Raziel Alvarez Guevara, Preetum Nakkiran

Notable Awards
• Google PhD Fellowship Recipient 2020
• Harvard Distinction and Excellence in Teaching Award 2018
• NSF Graduate Research Fellowship Recipient 2016
• Berkeley Outstanding Graduate Student Instructor Award 2016
• U.S. Physics Team - Top 20 students in US Physics Olympiad 2012

Technical Skills
• Languages: Python, C, C#, Java
• Deep Learning Infrastructure: PyTorch, numpy, pandas, GCP, AWS, Azure, SLURM.
• Selected Skills: Algorithms, machine learning, statistics, signal-processing, information-theory, physics.


