
Carson Eisenach

Homepage: https://carson.eisenach.org
GitHub: https://github.com/ceisenach
Email: carson@eisenach.org

New York, NY
(609) 651-1285

PROFILE Principal Applied Scientist at Amazon with a PhD in Statistics and Machine Learning.
I lead research on large-scale reinforcement learning for supply-chain decision making:
learning systems that coordinate large populations of agents, operate under shared con-
straints, and make good decisions in complex real-world environments. More recently I
have been applying that perspective to language models and autonomous agents, with
a focus on how models reason, improve through reinforcement learning, and act reliably
in increasingly open-ended settings.

RESEARCH
INTERESTS

Reinforcement learning and sequential decision-making; equilibria and coordination
in multi-agent systems; LLM post-training, reasoning and self-improvement; formal
methods for verifiable agents; optimization for machine learning.

PROFESSIONAL
EXPERIENCE

Amazon New York, NY
Principal Applied Scientist January 2020 - Present
Research lead (individual contributor) for Amazon’s supply-chain RL team, 12 scien-
tists and 8 ML engineers.
Reinforcement learning. Led the science behind three deep RL systems for Amazon’s
supply chain: inventory buying, inventory placement, and capacity control. Each con-
trols millions of products and is validated in large-scale backtests and randomized field
experiments as it moves through staged production rollout. I designed the distributed
training system and simulation gym underneath them: asynchronous, multi-node train-
ing of multi-agent policies against differentiable simulators of the supply chain. Current
directions include learned value functions with differentiable optimization layers, coor-
dination of hundreds of thousands of agents under shared capacity constraints, and
sim-to-real evaluation and transfer.
Language models and agents. Self-improvement and the generation-verification
gap (ICLR’25); RL and SFT post-training for verified code and proof generation in
Lean 4; learned decoding policies for allocating test-time compute; and L3M, a multi-
agent runtime and coding-agent harness written in Lean 4 whose safety boundaries are
machine-checked theorems.
Forecasting. Earlier, developed state-of-the-art neural forecasting architectures used
to forecast demand for millions of products worldwide.

Tencent AI Lab Bellevue, WA
Research Intern September 2017 - August 2018
Reinforcement learning theory and applications research. Led a team implementing RL
algorithms, and underlying infrastructure, to solve real-time-strategy games.

uFora (formerly Broad Street Analytics) New York, NY
Software Engineer June - August 2012
Designed software tools for numerical analysis on large datasets.

RESEARCH
EXPERIENCE

Publications and Preprints (bold = me; * = equal contribution)
[1] Carson Eisenach, Robert Joseph George, Vincent Quenneville-Bélair and Dean
Foster. “L3M: Capability Without Authority. A Verifiable Harness and Runtime for
Self-Extending and Self-Improving Agents”. White paper (release forthcoming), 2026.
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[2] Harrison Waldon*, Carson Eisenach*, Akhil Bagaria, Daniel Russo, Dominique
Perrault-Joncas, Alisha Zachariah and Dean Foster. “Proximal Residual Value Func-
tions for Consistent Planning and Real-Time Execution”. arXiv:2609.23242, 2026.
(*equal contribution)
[3] Kate Gwimm and Carson Eisenach. “Beyond the Harness: End-to-End Opti-
mization of Context Artifacts for Enterprise Text-to-SQL”. COLM 2026 Workshop on
Context Beyond the Window (arXiv:2608.22830).
[4] Angel Wang, Dominique Perrault-Joncas, Alvaro Maggiar, Dean Foster and Car-
son Eisenach. “Ready from Day 1: Population-Aware Coordination for Large-Scale
Constrained Multi-Agent Systems”. arXiv:2605.13900, 2026.
[5] Robert Joseph George, Carson Eisenach, Udaya Ghai, Dominique Perrault-Joncas,
Anima Anandkumar and Dean Foster. “BRIDGE: Building Representations In Domain
Guided Program Synthesis”. ICML 2026 AI4Math Workshop (arXiv:2511.21104).
[6] Alvaro Maggiar, Sohrab Andaz, Akhil Bagaria, Carson Eisenach, Dean Foster,
Omer Gottesman and Dominique Perrault-Joncas. “Structure-Informed Deep Rein-
forcement Learning for Inventory Management”. NeurIPS 2025 MLxOR Workshop
(arXiv:2507.22040).
[7] Yuda Song, Hanlin Zhang, Carson Eisenach, Sham Kakade, Dean Foster and
Udaya Ghai. “Mind the Gap: Examining the Self-Improvement Capabilities of Large
Language Models”. International Conference on Learning Representations (ICLR 2025).
[8] Carson Eisenach, Udaya Ghai, Dhruv Madeka, Kari Torkkola, Dean Foster and
Sham Kakade. “Neural Coordination and Capacity Control for Inventory Manage-
ment”. arXiv:2410.02817, 2024.
[9] Sohrab Andaz, Carson Eisenach, Dhruv Madeka, Kari Torkkola, Randy Jia, Dean
Foster and Sham Kakade. “Learning an Inventory Control Policy with General Inven-
tory Arrival Dynamics”. GenAI4DM Workshop, ICLR 2024 (arXiv:2310.17168).
[10] Dhruv Madeka, Kari Torkkola, Carson Eisenach, Anna Luo, Dean Foster and
Sham Kakade. “Deep Inventory Management”. arXiv:2210.03137, 2022.
[11] Sitan Yang, Carson Eisenach and Dhruv Madeka. “MQRetNN: Multi-Horizon
Time Series Forecasting with Retrieval Augmentation”. KDD MiLeTS Workshop 2022
(arXiv:2207.10517).
[12] Carson Eisenach, Florentina Bunea, Yang Ning and Claudiu Dinicu. “High Di-
mensional Inference for Cluster-Based Graphical Models”. Journal of Machine Learning
Research, 21 (2020).
[13] Carson Eisenach, Yagna Patel and Dhruv Madeka. “MQTransformer: Multi-
Horizon Forecasts with Context Dependent and Feedback-Aware Attention”. arXiv:2009.14799,
2020.
[14] Carson Eisenach and Han Liu. “Efficient, Certifiably Optimal Clustering with
Applications to Latent Variable Graphical Models”. Mathematical Programming Series
B (2019).
[15] Carson Eisenach, Haichuan Yang, Ji Liu and Han Liu. “Marginal Policy Gradi-
ents: A Unified Family of Estimators for Bounded Action Spaces with Applications”.
International Conference on Learning Representations (ICLR 2019).
[16] Carson Eisenach and Zhuoran Yang. “Natural Policy Gradient for Exponential
Families”. Technical report, 2018.

Selected Talks and Presentations
“Tech Showcase: Neural Coordinator”. INFORMS, Seattle, Washington. October 2024.

“Deep Inventory Management”. INFORMS, Pheonix, Arizona. October 2023.
“Topics in Multi-Agent Reinforcement Learning”. Reinforcement Learning Seminar,



Lehigh University, Bethlehem, PA. November 2018.
“Marginal Policy Gradients for Complex Control”. ICSA Symposium, New Brunswick,
NJ. June 2018.
“High Dimensional Inference for G-Block Latent Variable Graphical Models”. Cornell
Day of Statistics. September 2016.

MENTORING Research Interns
Robert Joseph George (Caltech), Summer 2025: structured reasoning for verified pro-
gram synthesis in Lean 4 (BRIDGE, ICML 2026 AI4Math Workshop) and RLVR post-
training.
Siddhant Agarwal and Max Rudolph (UT Austin, with Amy Zhang), 2024: exploration
for the efficient deployment of RL agents (RLC 2025 Workshop).

EDUCATION Princeton University Princeton, NJ
Ph.D., ORFE, June 2019.
M.A., ORFE, September 2016.

Dissertation: Modern Optimization for Statistics and Learning
Adviser: Han Liu
Coursework: Advanced Algorithm Design, Theoretical Machine Learning, Linear and
Convex Optimization, Advanced Optimization, Statistical Theory and Methods, Sta-
tistical Learning and Nonparametric Estimation, Probability Theory, Stochastic Cal-
culus

Williams College Williamstown, MA
B.A., Mathematics & Computer Science, Cum Laude with Honors in Mathematics,
May 2014

TEACHING
EXPERIENCE

Princeton University, Assistant Instructor Princeton, NJ
Fundamentals of Statistics (ORF 245) Fall 2015; Fall 2016; Spring 2019
Optimization (ORF 307) Spring 2016; Spring 2017
Time Series and Regression (ORF 405) Fall 2018

HONORS AND
AWARDS

Sigma Xi: 2014. Nominated and invited to join as a member.
Herschel-Smith Fellowship: 2014, declined. Full tuition and stipend for two years of
graduate study at Cambridge University.
Morgan Prize in Applied Mathematics: 2013, 2014.
Other Awards: Class of ’60 Computer Science Scholar (2012), Dean’s List at Williams
College (2010-2014), National Merit Scholar (2010)


