
ALAN E. LUJAN SOLIS, PH.D.
PERSONAL INFORMATION
email alujan@jhu.edu

website https://alujan.dev/

github https://github.com/alanlujan91

phone (M) +1 (832) 567-2665

RESEARCH INTERESTS

COMPUTATIONAL ECONOMICS, QUANTITATIVE MACROECONOMICS, HOUSEHOLD FINANCE, INEQUALITY,
COMPUTATIONAL SOCIAL SCIENCE, OPEN SOURCE ECONOMICS, REPRODUCIBLE RESEARCH

EDUCATION

2017 – 2023 Ph.D. in Economics, THE OHIO STATE UNIVERSITY — Columbus, OH

Dissertation: Essays in Computational Economics and Household FinanceThe Ohio State
University Advisors: Prof. Christopher Carroll (JHU, Primary), Prof. Meta Brown (OSU)

2016 – 2017 M.A. in Economics, THE UNIVERSITY OF TEXAS AT AUSTIN — Austin, TX

The University
of Texas at

Austin 2009 – 2013 B.S. in Pure Mathematics, B.A. in Economics with Special Honors, B.A. in
Government, THE UNIVERSITY OF TEXAS AT AUSTIN — Austin, TX

Advisor: Prof. David Kendrick

EMPLOYMENT

2026 – Present Assistant Program Director, JOHNS HOPKINS UNIVERSITY —Washington,
DC

2024 – 2026 Program Coordinator and Lecturer, JOHNS HOPKINS UNIVERSITY —
Washington, DC

Program Coordinator for the MS in Applied Economics and MS in Financial Economics. Built andmanageJohns Hopkins
University the TA/grader hiring program (approx. 20 positions per term) with AAP Finance and Payroll. Supervise

administrative TAs and coordinate adjunct faculty across the quantitative course sequence. Serve as
faculty advisor for degree planning, career guidance, and international student documentation. Proposed
AS.440.620 Applied Quantitative Economic Analysis (in IRC development). Advise the Club for Applied and
Financial Economics, the first MSAE/MSFE student organization. Developed program assessment metrics
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for the quantitative curriculum. Taught macroeconomic theory, econometrics, andmachine learning at the
masters level with overload sections in both academic years. Open source instructional materials at
jhu-econ.github.io.

2023 – 2024 Visiting Assistant Research Professor, JOHNS HOPKINS UNIVERSITY —
Baltimore, MD

Engaged with faculty and students to continue my research on heterogeneous agent models and solutionJohns Hopkins
University methods. Advised Ph.D. students interested in heterogeneous agent macroeconomics. Collaborated with

Prof. Christopher Carroll on ongoing projects.

2020 – Present Core Developer, ECON-ARK — Remote

Econ-ARK is an open-source initiative dedicated to facilitating heterogeneous agent modeling forEcon-ARK
policy-makers and academic researchers, making accessible and transparent tools to advance economic
research. Econ-ARK was founded by Prof. Christopher Carroll and is part of NumFOCUS, a non-profit
supporting open source projects in scientific Python. Joined as Google Summer of Code participant in
2020.

PUBLICATIONS

[1] Christopher Carroll (JHU), Alan Lujan, Matthew N. White (Econ-ARK) (2026).
“Life-Cycle Modeling Is Ready for Prime Time.” The Journal of Retirement 14(1), pp.
58-85. DOI: 10.3905/jor.2026.011

Traditional economic models for retirement planning suggest people should spend all their savings,
ending up with little to nothing by the end of their lives. This paper argues that new economic models offer
more realistic guidance for retirement savings by considering the value people place on having wealth, not
just on consumption.

[2] Alan Lujan, Christopher Carroll (JHU) (2024). “Reproducibility Standards in
Economics.” REMARK/SCI-PASS Initiative. econ-ark.github.io/FOSSProF

REMARK/SCI-PASS is an initiative focused on enhancing reproducibility in computational research,
particularly within economics. It emphasizes the integration of software development and research
publication, aiming to standardize tools and workflows for greater transparency and collaboration.

[3] Alan Lujan (2024). “multinterp: A Unified Interface for Multivariate Interpolation
in the Scientific Python Ecosystem.” Proceedings of the 23rd Python in Science
Conference (SciPy 2024), pp. 78-85. DOI: 10.25080/gerudo-f2bc6f59-00c

The multinterp Python package offers a unified and versatile solution for multivariate interpolation,
addressing the limitations of existing fragmented tools. Open source package available at
github.com/alanlujan91/multinterp.

[4] Sebastian Benthall (NYU), Christopher Carroll (JHU), Zachary David, John Liechty
(Penn State), Alan Lujan, Christopher McComb (Carnegie Mellon), Nicholas
Skar-Gislinge (Copenhagen) (2022). “Simulating Heterogeneous Portfolio Choices and
Financial Market Outcomes.” Proceedings of Agent-Based Modeling and Policy-Making
Workshop, CEUR-WS Vol-3420. ceur-ws.org/Vol-3420
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This study uses a unique stock market model to show how investors with different expectations impact
financial stability. Supported by DARPA through cooperative agreement No. HR00112220029. Code
available at github.com/sbenthall/SHARKFin.

WORKING PAPERS

[1] Karan Bhasin (SUNY Albany), Prakash Loungani (JHU), Alan Lujan (2026). “The Output
Costs of Fiscal Consolidation: Business Cycles and Low-Rate Policy Regimes.” Working
Paper.

[2] Karan Bhasin (SUNY Albany), Prakash Loungani (JHU), Alan Lujan (2026). “Multiplier
Uncertainty and Narrative Fiscal Shocks.” Working Paper.

[3] Alan Lujan (2026). “The Endogenous Grid Method for Epstein-Zin Preferences.”
Submitted, Computational Economics. econ-ark.github.io/ezegm

The endogenous grid method (EGM) accelerates dynamic programming by inverting the Euler equation,
but it appears incompatible with Epstein-Zin preferences where the value function enters the Euler
equation. This paper shows that a power transformation resolves the difficulty, achieving speed gains of
one to two orders of magnitude over value function iteration and improving accuracy by more than one
order of magnitude. Supported by Alfred P. Sloan Foundation through Grant No. G-2025-79177.

[4] Christopher Carroll (JHU), Karsten Chipeniuk (Reserve Bank of New Zealand), Alan
Lujan, Kiichi Tokuoka (Japanese Ministry of Finance), Weifeng Wu (Fannie Mae) (2026).
“The Method of Moderation.” Submitted, Journal of Economic Dynamics and Control.
econ-ark.github.io/method-of-moderation

In a risky world, a pessimist assumes the worst will happen. Someone who ignores risk altogether is an
optimist. A consumer who is a realist faces a muchmore difficult problem, but will choose a level of
spending somewhere between that of the pessimist and the optimist. We use this fact to redefine the space
in which the realist searches for optimal consumption rules. Supported by Alfred P. Sloan Foundation
through Grant No. G-2017-9832.

[5] Alan Lujan (2026). “The Sequential Endogenous Grid Method.” Revise and Resubmit,
Journal of Economic Dynamics and Control. alanlujan91.github.io/SequentialEGM

This paper presents a novel, efficient method for solving heterogeneous agent models with multiple
decisions, a class of problems often addressed with computationally expensive grid search methods. The
proposed approach leverages an extension of the Endogenous Grid Method (EGM) incorporating Gaussian
Process Regression (GPR) to interpolate functions on unstructured grids. Supported by Alfred P. Sloan
Foundation through Grant No. G-2017-9832.

[6] Christopher Carroll (JHU), Alan Lujan (2025). “Theory-Informed Neural Networks for
Heterogeneous-Agent Macroeconomics: A Generalized Method of Moderation for
Consumption under Uncertainty.” Job Market Paper. alanlujan91.github.io/tinn

Embeds analytical buffer-stock bounds in the output layer of a neural network, so the learned
consumption policy respects the theory at any weights and stays anchored in the high-wealth tail that
holds aggregate capital. Supported by Alfred P. Sloan Foundation through Grant No. G-2025-79177.

[7] Sebastian Benthall (NYU), Christopher Carroll (JHU), Zachary David, John Liechty
(Penn State), Alan Lujan, Nathan Palmer (Fed Board), Nicholas Skar-Gislinge
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(Copenhagen) (2024). “Households and Market Stability.” SSRNWorking Paper. SSRN
4751601

This research used a novel framework combining macroeconomic and agent-based financial market
modeling to study financial stability. Key contributions include introducing household agents into a
realistic artificial stock market populated by diverse trader types. Supported by DARPA through
cooperative agreement No. HR00112220029.

[8] Alan Lujan (2023). “Structural Estimation of Life Cycle Models with Wealth in the
Utility Function.” REMARK. econ-ark.github.io/EstimatingMicroDSOPs

This research enhances heterogeneous agent models by integrating life cycle considerations and
wealth-dependent utility into their structural estimation. This improvement is crucial for generating
reliable policy insights, as structural estimation forms the basis for evaluating policy effects within this
framework.

[9] Christopher Carroll (JHU), Alan Lujan, Mateo Velásquez Giraldo (Fed Board) (2022).
“Portfolio Choice and Risky Housing.” REMARK.
econ-ark.github.io/PortfolioChoiceWithRiskyHousing

This paper develops a state-of-the-art computational model of optimal choices for household spending,
investing, and home buying, taking into account the complex interactions between those and related
choices such as mortgage characteristics. This is the first open source toolkit that enables easy
reproduction of results of this kind. Supported by ING’s Think Forward Initiative.

WORK IN PROGRESS

[1] Alan Lujan. “Monotonicity is All You Need.”
Proves that monotonicity makes the upper envelope sufficient for finding globally optimal solutions in
discrete choice models, providing theoretical foundations for applying the Endogenous Grid Method to
these problems.

[2] Alan Lujan. “Solving Heterogeneous Agent Models with Gaussian Process
Reinforcement Learning.”

Agents learn their environmental transitions in a model-free way through Gaussian Process dynamic
programming combined with the Endogenous Grid Method. In the key application, Krusell-Smith agents
learn the aggregate law of motion online, delivering smooth policy functions with uncertainty estimates.

[3] Alan Lujan. “Sequential Programming.”
Provides formal conditions under which sequential solutions to multi-decision problems converge to
optimal policies, establishing convergence theory for the sequential endogenous grid method.

[4] Sebastian Benthall (NYU), Alan Lujan, Ngozi Nwanta (NYU), Zixuan Pan, Katherine J.
Strandburg (NYU). “Exploring Effects of Consumer Finance Regulation with Deep
Learning.”

Applies deep learning methods to analyze and predict the effects of consumer finance regulation.
Supported by National Science Foundation through Award No. 2131532.

[5] Karan Bhasin (SUNY Albany), Alan Lujan. “Identification by Simulation Pretraining:
Learned Identifying Statistics for Structural Economic Models.”
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GRANTS AND AWARDS

Research funded by the National Science Foundation, Alfred P. Sloan Foundation, Defense
Advanced Research Projects Agency (DARPA), and ING’s Think Forward Initiative.

2024 FOSSProF Grant for "Reproducibility Standards in Economics", Johns Hopkins Open Source
Programs Office Principal Investigator, $50,000

2023 Graduate Student Paper Award for "EGMn: The Sequential Endogenous Grid Method",
Society for Computational Economics

2022 Distinguished University Fellowship · The Ohio State University

2021 Graduate Associate Teaching Award · The Ohio State University

2021 Larry and Shelia Kantor Award · The Ohio State University

2017 Distinguished University Fellowship · The Ohio State University

TEACHING EXPERIENCE AS LEAD INSTRUCTOR

Fall 2025 Econometrics · Masters level, Sections: 2 in-person, 1 onlineJohns Hopkins
University

Summer 2025 Econometrics · Masters level, online

Spring 2025 Machine Learning in Statistics · Masters level, online

Spring 2025 Econometrics · Masters level, in-person

Fall 2024 Macroeconomic Theory · Masters level, in-person

Fall 2024 Econometrics · Masters level, Sections: 1 in-person, 2 async. online

Spring 2021 Current Economic Issues in the U.S. · Online due to COVID-19The Ohio State
University

Fall 2020 Current Economic Issues in the U.S. · Online due to COVID-19

Summer 2020 Principles of Macroeconomics · Online due to COVID-19

COURSE DEVELOPMENT

2025 – 2026 Course Development Cycle (CDC), Macroeconomic Modeling · Masters levelJohns Hopkins
University

2025 – 2026 New Course Proposal, AS.440.620 Applied Quantitative Economic Analysis · In IRC
process

Summer 2026 Math Methods Course Revision · Summer session

SERVICE

2024 – Present TA and Grader Hiring Manager, MSAE/MSFE (approx. 20 positions per term)Johns Hopkins
University
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2024 – Present Faculty Advisor, MS in Applied Economics and MS in Financial Economics

2024 – Present Adjunct Faculty Coordinator, Quantitative Course Sequence

2024 – Present Program Assessment, Econometrics CurriculumMapping and Signature Assignment

2025 – Present Faculty Advisor, Club for Applied and Financial Economics

2025 – Present JHU AI in Teaching and Learning Working Group

Apr. 2025 Faculty Search Committee, AAP Economics Program Coordinator

2024 – Present Chair, Open Source Science (OSSCI) Economics Interest GroupOpen Source

Reviewer Journal of Open Source Software

2020 – 2023 Graduate Student Representative, Diversity Equity and Inclusion Committee,The Ohio State
University Department of Economics

2020 – 2022 Delegate for the Department of Economics, Council of Graduate Students

2018 – 2020 President, Economics Graduate Student Society

OTHER INFORMATION

python, R, GitHub, LATEXComputer Skills

2026 Computing in Economics and Finance (SCE) · Venice, Italy (Session Organizer, invited)Presentations

Oct. 2025 IDIES Annual Symposium (Poster) · Baltimore, MD

Jan. 2025 GWOpen Source Conference (OSCON) · Washington, DC

June 2024 International Association for Applied Econometrics (IAAE) · Thessaloniki, Greece

June 2024 Computing in Economics and Finance (SCE) · Singapore

Sept. 2023 UT MA Economics 10-Year Anniversary Celebration · Austin, TX

July 2023 Computing in Economics and Finance (SCE) · Nice, France

July 2022 Computing in Economics and Finance (SCE) · Dallas, TX
(Accepted; could not attend due to COVID-19)

Aug. 2024 Dynamic Structural Econometrics · Wisconsin, MadisonConferences
and Workshops

July 2024 SciPy 2024 · Tacoma, WA

Aug. 2023 Dynamic Structural Econometrics · Lausanne, Switzerland

June 2023 NBER Heterogeneous Agent Macro Workshop · Cambridge, MA

July 2022 SciPy 2022 · Austin, TX

ENGLISH · Fluent · SPANISH · NativeLanguages

U.S. permanent resident · Mexican citizenCitizenship
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REFERENCES

Dr. Christopher D. Carroll (Primary Advisor)
Professor of Economics
Johns Hopkins University, Department of Economics
Email: ccarroll@llorracc.org

Dr. Meta L. Brown (Co-Advisor)
Associate Professor of Economics
The Ohio State University, Department of Economics
Email: brown.991@osu.edu

Dr. Matthew N. White
Research Economist
Econ-ARK
Email: mnwhite@gmail.com

September 23, 2026
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