MATTHIAS HEYMANN, PH.D.

matthias.heymann@gmail.com - www.matthiasheymann.de — www.linkedin.com/in/matthiasheymann

FINANCIAL MODELER - MARKET DATA SCIENTIST - RISK DEVELOPER - MATHEMATICIAN

Technically adept mathematician whose combination of analytical insight, creativity, attention to detail,
and a diverse skill set will be a unique and valuable asset for any team of financial modelers or
developers. Twelve years of experience in the finance industry; experienced programmer; great
academic track record (two book publications); excellent scientific problem solving and writing skills;
dedicated mentor with great talent in explaining complicated concepts to non-mathematicians.

RECENT BOOK PUBLICATION - INTEREST & FX RATE MODELING
“The Adaptive Curve Evolution Model for Interest & FX Rates” 2018-24
* Monograph, 360 pages, 3'4 edition published 2024, available on Amazon, click here for details.

e Presented as invited speaker at the 2024 QuantMinds Conference (London).
e Core Advantage of the Model: Combines the speed of short rate models with the flexibility of LMM.
* Uses:
e Computing prices of illiquid IR/FX derivatives, in line with those observed for liquid instruments.
* More powerful replacement for other IR models (Hull-White, CIR, HJM, LMM, etc.) for any use.
e The first ever interest rate model to combine all of the most desirable analytical properties:

» Low-dimensionality, completeness, no arbitrage, parametric flexibility, time-homogeneity (if
desired), lower bound on rates, unspanned volatility (significantly facilitates calibration)

e Full multi-currency support, incl. FX spot & forward rates, w/o increasing the state space dimension.
PROFESSIONAL EXPERIENCE
Millennium Management, New York, NY 2021-2024
Market Data Scientist, Risk Informatics (2021-23), Operations (2023-24)
RISK MODELING & DEVELOPMENT:
e Aided in the firm'’s transition to its new interest rate risk modeling infrastructure.
* Documented the firm’s Barra-based equity factor risk model.
e Devised & implemented novel risk management methods related to the equity factor risk model.
* Recreated and cross-validated the monthly investor risk report based on new data sources.
NYU Courant Institute, New York, NY 2020
Visiting Researcher, Artificial Intelligence & Predictive Analytics Group
IT /RESEARCH:
¢ Directed the group’s transition to AWS cloud computing (setup & teaching sessions).
e Aided the group in their Covid-19 and US election research (based on Twitter & Google data).

Goldman Sachs, New York, NY 2012-2019
Vice President, Model Risk Management
MODELING / RESEARCH (INTEREST RATES, FX):

* Codeveloped the mathematical framework of a revolutionary new interest rate model that resolves
key shortcomings of other leading approaches.

¢ Published as a book in 2018; 21d ed. (extension to FX) in 2020, 3t ed. (faster derivation) in 2024
* See the summary above for details.
MODEL VALIDATION:

e Identified model limitations and uncertainties for a variety of risk models and quantified their
materialities, frequently in the context of CCAR /DFAST stress tests.

* Designed statistical analyses and alternative approaches to test and challenge the firm’s models.
* Responsible for top-level VaR-related models (and others).
e Participated in Fed meetings, helped the firm pass all of its annual CCAR/DFAST stress tests.
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LEADERSHIP / TRAINING:
e Onboarded and trained 130+ new team members & interns; interviewed 50+ candidates.
* Mentored ~10 newcomers, oversaw their first projects, and gave them frequent one-on-one lessons.
* Became the go-to person for questions about mathematical modeling, LaTeX, and IT.
Goldman Sachs, New York, NY 2010-2012
Associate, Corporate Treasury
SOFTWARE DESIGN / DATA ANALYSIS
* Helped design and program the new ALM (Asset & Liability Management) infrastructure. Goals:

— Given portfolio data, send weekly liquidity assessment reports to PMs and Corporate Treasury.
— Prevent bankruptcy in future liquidity crises (e.g., Lehman Brothers in 2008).

* Wrote 15,000 lines of object-oriented code in a production environment, participated in code reviews.
* Established and led a biweekly learning series with 20+ talks by invited speakers.

Duke University, Durham, NC 2007-2010
Assistant Research Professor, Mathematics Department

* Wrote a research monograph on a problem in probability theory (large deviation theory), published
as a book in the Springer series “Lecture Notes in Mathematics” (186 pages, link).

* Taught graduate- and undergraduate-level math classes in a variety of subjects.

SKILLS

Technical: Python, Rust, SQL, C++, Slang, MatLab, R, Swift, Objective C, AWS, LaTeX, HTML, WordPress

Analytical: Mathematical Finance, Probability Theory, Statistics, Machine Learning & AI, Numerical
Analysis, Functional Analysis, ODE, PDE, SDE, Theoretical Physics

Software: MS Office, Affinity Suite (graphics), DaVinci Resolve (video), Cubase (audio)
Languages: English (fluent), German (native), Italian (beginner)

PUBLICATIONS & PATENTS
e “The Adaptive Curve Evolution Model for Interest & FX Rates,” self-published 2018-24, ISBN
979-8345519370 (360 pages)

e “Minimum Action Curves in Degenerate Finsler Metrics — Existence and Properties,” Springer, Lecture
Notes in Mathematics, Vol. 2134, 2015, ISBN 978-3-319-17753-3 (186 pages)

® “The Geometric Minimum Action Method: A Least Action Principle on the Space of Curves,” Ph.D. thesis,
New York University, 2007; Comm. in Pure & Appl. Math. 61.8, 1052-1117, 2008

INVITED TALKS

¢ "The ACE Model For Interest & FX Rates,” QuantMinds Conference, London, 11/19/2024

e "The ACE Model For Interest Rates,” Finance & Risk Engineering Lecture Series, Tandon School of
Engineering (NYU), hosted by Prof. Peter Carr, 10/03/2019

e "The ACE Model For Interest Rates,” Mathematical Finance Seminar, Courant Institute (NYU), hosted
by Prof. Petter Kolm, 04/02/2019

EDUCATION

e Ph.D. in Mathematics (Probability Theory), Courant Institute, New York University
e Internship (1 year), Bell Laboratories (N], USA), Dept. for Statistics and Data Mining
e Diploma in Mathematics, Leibniz University (Hanover, Germany)
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