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SUMMARY

Mathematical modeling * Computational social science ® Infectious disease dynamics ® Policy simulation

Mathematical and computational modeler with extensive experience developing simulation-based analyses of complex
social and behavioral systems. My work integrates mathematical modeling, agent-based and microsimulation methods,
and longitudinal data to study contagion processes, health behaviors, and policy interventions. T have led or co-led major
federally funded research efforts, published widely in peer-reviewed journals and RAND reports, and contributed to

high-visibility decision-support tools for public agencies.

EDUCATION

Imperial College, London, UK
Ph.D. in Physics Marich 2002

M.Sci. in Physics (First Class Honours) June 1998

ACADEMIC AND RESEARCH APPOINTMENTS

RAND Corporation Santa Monica, CA

Senior-Level Mathematician 2020 - 2025

* Developed coupled behavioral-epidemiological simulation models for COVID-19 and seasonal influenza trans-

mission dynamics

* Co-designed and managed COVID-Paths and Flu-Paths longitudinal surveys (American Life Panel, n~2,000, 8

years) to capture behavioral dynamics for parameterizing simulation models

¢ Applied Decision Under Deep Uncertainty (DUDM) methods to evaluate policy scenarios and generate evidence-

based policy recommendations
* Created interactive decision support tools for policymakers to compare intervention strategies
¢ Conducted cost-benefit analysis of military screening policies for visual dysfunction using simulation modeling

* Applied deep generative models to create synthetic health data and simulate socio-centric and ego-centric networks



Full-Level Mathematician 2013 - 2020
* Developed evolutionary game-theoretic model of firm lobbying behavior and climate change policy
* Forecasted disease burden for chronic conditions and alcohol and drug use using microsimulation models
* Modeled income tax evasion dynamics in the US using agent-based simulation approaches
* Simulated alternative policy interventions to curb US healthcare spending
Associate-Level Mathematician 2008 - 2013
¢ Co-developed the COMPARE microsimulation model evaluating US healthcare system reforms
* Constructed disease transmission models for smallpox, HIV, and other viral STTs
* Forecasted healthcare workforce needs for Singapore Ministry of Health

UCLA, Disease Modeling Group (BioMath) Los Angeles, CA

Postdoctoral Researcher 2004 - 2008

* Developed simulation models of influenza and HIV transmission dynamics using deterministic and stochastic

methods
UCLA, Department of Applied Mathematics Los Angeles, CA
Postdoctoral Researcher 2002 - 2004

* Developed simulation models of atomic diffusion, nucleation, and aggregation kinetics on strained surfaces using

kinetic Monte Carlo and level-set methods

RESEARCH FUNDING

Modeling the Coupled Dynamics of COVID-19 Transmission and Protective Behaviors
National Institute of Allergy and Infectious Diseases, Ro1Ali6o240 2021 - 2026
Role: Principal Investigator (PI) with Dr. Andy Parker

Amount awarded: $2,758,368

Modeling the Coupled Dynamics of Influenza Transmission and Vaccination Behavior
National Institute of Allergy and Infectious Diseases, Ro1Al1870s-o1A1 2010 - 2022
Role: Principal Investigator (PI) with Dr. Andy Parker

Amount awarded: $2,200,000



RAND Alcohol Policy Platform
National Institute on Alcohol Abuse and Alcoholism, 1R o1AAo22132-01A1 2014 - 2021
Role: co-PI with Dr. Rosalie Pacula

Amount awarded: $2,679,116

Agent-Based Model of the Role of Perceptions in Income Tax Evasion
National Science Foundation, 1519116 201§ - 2017
Role: Principal Investigator

Amount awarded: $605,844

A Focus Group and a Survey Study on the Adoption of Nanovaccines for Seasonal Influenza Vaccination
Nanovaccine Consortium 2015 - 2016
Role: Principal Investigator

Amount awarded: $40,000

Health Outcomes, Risk Perceptions and Preventive Behavior on Social Networks
National Institutes of Health, R21 sR21CA157571-02 2011 - 2013

Role: PI with Dr. S. Nowak (co-PI)

Amount awarded: $415,295

Control and Prevention of Infectious Diseases
National Academies Keck Futures Initiatives 2006
Role: co-PI with Dr. S. Blower and Dr. R.. Breban

Amount awarded: $75,000

Total: 7 federal research grants as PI/co-PI totaling $8,773,623 (2006—2026)

DISTINCTIONS AND AWARDS

RAND Silver Medal Award RAND Corporation, 2021
Mission & Impact for developing RAND’s COVID-19 State Policy Tool to help local policymakers evaluate pandemic
response interventions. The tool became RAND’s most popular research of 2020. Awarded alongside Lawrence Baker,

Pedro Nascimento de Lima, Alyson Youngblood, and Heather McCracken.

Imperial College Physics Department — Tessella Prize Imperial College London, 1998
Awarded for the best MSci final-year physics research project, recognizing outstanding work on simulating the kinetic

dynamics of gases.


https://preview.rand.org/pubs/tools/TLA173-1/tool.html
https://www.rand.org/blog/2020/12/the-most-popular-rand-research-of-2020.html

RESEARCH

Peer-Reviewed Journal Articles

[1]

(3]

(7]

Konstantinos Mitsopoulos, Lawrence Baker, Christian Lebiere, Peter Pirolli, Mark Orr, and Vardavas, Raffaele.
“Cognitively-plausible reinforcement learning in epidemiological agent-based simulations.” In: Frontiers in Epi-

demiology s (July 2025).

Adrienne M. Propp, Vardavas, Raffaele, Carter C. Price, and Kandice A. Kapinos. “The Longitudinal Health,
Income, and Employment Model (LHIEM): A Discrete-Time Microsimulation Model for Policy Analysis.” In:

Journal of Artificial Societies and Social Simulation 28.2 (Mar. 2025).

Pedro Nascimento de Lima, Spencer Karr, Jude Z. Lim, Vardavas, Raffaele, David Roberts, Abigail Kessler, Jalal
Awan, Laura J. Faherty, and Henry H. Willis. “The value of environmental surveillance for pandemic response.”

In: PLOS ONE (2024).

Matthew M Walsh, Andrew M Parker, Vardavas, Raffaele, Sarah A Nowak, David P Kennedy, and Courtney A
Gidengil. “Using a computational cognitive model to simulate the effects of personal and social network experi-

ences on seasonal influenza vaccination decisions.” In: Frontiers in epidemiolo 2024), P. 1467301
gy 4 (2024), p. 14673

Luke J. Matthews, Megan S. Schuler, Vardavas, Raffaele, Joshua Breslau, and Ioana Popescu. “Evaluation via
simulation of statistical corrections for network nonindependence.” In: Health Services and Outcomes Research

Methodology (2023), pp. 1-16.

Sarah A. Nowak, Pedro Nascimento de Lima, and Vardavas, Raffaele. “Optimal non-pharmaceutical pandemic

response strategies depend critically on time horizons and costs.” In: Scientific Reports 13.1 (2023), p. 2416.

Sarah A Nowak, Andrew M Parker, Courtney A Gidengil, Andrea S Richardson, Matthew M Walsh, David
P Kennedy, and Vardavas, Raffaele. “Reciprocal relationships among influenza experiences, perceptions, and
behavior: Results from a national, longitudinal survey of United States adults.” In: Social Science € Medicine

296 (2022), p. 114693.

Andrew M Parker, Samer Atshan, Matthew M Walsh, Courtney A Gidengil, and Vardavas, Raffaele. “Associa-
tion of COVID-19 vaccination with influenza vaccine history and changes in influenza vaccination.” In: JAMA

Network Open s.11 (2022), €2241888—€2241888.



[u1]

[13]

[17]

Jamal Rahmani, Alberto Montesanto, Edward Giovannucci, Hamid Zand, Meisam Barati, John J Kopchick,
Mario G Mirisola, Vincenzo Lagani, Hiba Bawadi, Vardavas, Raffaele, et al. “Association between IGF-1 levels

ranges and all-cause mortality: A meta-analysis.” In: Aging Cell 21.2 (2022), e13540.

Gavin S. Hartnett, Edward Parker, Timothy R. Gulden, Vardavas, Raffaele, and David Kravitz. “Modelling the
impact of social distancing and targeted vaccination on the spread of COVID-19 through a real city-scale contact

network.” In: Journal of Complex Networks 9.6 (2021), cnabo42.

Pedro Nascimento de Lima, Robert Lempert, Vardavas, Raffaele, Lawrence Baker, Jeanne Ringel, Carolyn M.
Rutter, Jonathan Ozik, and Nicholson Collier. “Reopening California: Seeking robust, non-dominated COVID-

19 exit strategies.” In: PLoS ONE 16.10 (2021), €0259166.

Vardavas, Raffaele, Pedro Nascimento de Lima, and Lawrence Baker. “Could periodic nonpharmaceutical in-
tervention strategies produce better COVID-19 health and economic outcomes?” In: Journal on Policy and Com-

plex Systems 7.1 (2021).

Vardavas, Raffaele, Pedro Nascimento de Lima, Paul K. Davis, Andrew M. Parker, and Lawrence Baker. “Mod-
eling Infectious Behaviors: The Need to Account for Behavioral Adaptation in COVID-19 Models.” In: Journal

on Policy and Complex Systems 7.1 (2021), pp. 21-32.

Windi Bruine de Bruin, Mirta Galesic, Andrew M Parker, and Vardavas, Raffaele. “The role of social circle
perceptions in “false consensus” about population statistics: Evidence from a national flu survey.” In: Medical

Decision Making 40.2 (2020), pp. 235—241.

Matthew M Walsh, Andrew M Parker, Vardavas, Raffaele, Sarah A Nowak, David P Kennedy, and Courtney A
Gidengil. “The stability of influenza vaccination behavior over time: a longitudinal analysis of individuals across

8 years.” In: Annals of Behavioral Medicine s4.10 (2020), pp. 783-793.

Windi Bruine de Bruin, Andrew M Parker, Mirta Galesic, and Raffaele Vardavas. “Reports of social circles” and

own vaccination behavior: A national longitudinal survey.” In: Health Psychology 38.11 (2019), p. 975.

Michael Johansson, Karyn M. Apfeldorf, Scott Dobson, ..., and Vardavas, Raffaele. “An open challenge to ad-

vance probabilistic forecasting for dengue epidemics.” In: Proceedings of the National Academy of Sciences 116.48

(2019), pp. 24268-24274.



[20]

[22]

(23]

[26]

[27]

Emmanuel Drabo, Joel W. Hay, Vardavas, Raffaele, Zachary Wagner, and Neeraj Sood. “A cost-effectiveness
analysis of preexposure prophylaxis for the prevention of HIV among Los Angeles county men who have sex

with men.” In: Clinical Infectious Diseases 63.11 (2016), pp. 1495-1504.

Emmanuel F. Drabo, Joel W. Hay, Vardavas, Raffaele, Zachary Wagner, and Neeraj Sood. “Rolling Out Oral
Pre-Exposure Prophylaxis (Prep) Is a Cost-Effective HIV Prevention Strategy Among the Los Angeles County
(LAC) Men Who Have Sex With Men (MSM).” In: Value in Health 18.3 (2015), A237.

Risa M Hoffman, Amber Jaycocks, Vardavas, Raffaele, Glenn Wagner, Jordan E Lake, Deborah Mindry, Ju-
dith S Currier, and Raphael ] Landovitz. “Benefits of PrEP as an adjunctive method of HIV prevention during
attempted conception between HIV-uninfected women and HIV-infected male partners.” In: The Journal of in-

fectious diseases 212.10 (2015), pp. 1534—1543.

Steven C Isley, Robert ] Lempert, Steven W Popper, and Vardavas, Raffaele. “The eftect of near-term policy

choices on long-term greenhouse gas transformation pathways.” In: Global Environmental Change 34 (2015),

pp- 147-158.

Amado Cordova, Vardavas, Raffaele, James Broyles, Christine Eibner, and Federico Girosi. “Modeling Em-

ployer Self-Insurance Decisions After the Affordable Care Act.” In: Health Services Research 48.2 Pt 2 (2013),

pp- 850—6s.

Andrew M. Parker, Vardavas, Raffaele, Christopher S. Marcum, and Courtney A. Gidengil. “Conscious con-

sideration of herd immunity in influenza vaccination decisions.” In: American Journal of Preventive Medicine

45.1(2013), pp. 18-21
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Serna et al.” In: Clinical Infections Diseases (May 2013).

[2] RomulusBreban, Vardavas, Raffaele, and Sally Blower. “Reply to “comment on ‘linking population-level mod-
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Matter Physics) 74.1 (2006), p. 018102.
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Ph.D. Thesis

Fluctuations and scaling in 1D irreversible film growth models,
Imperial College of Science, Technology and Medicine, London, Spring 2002;
Ph.D. Advisor: Prof. Dimitri Vvedensky.

TEACHING EXPERIENCE

Full Course Instructor (with Dr. P. Davis), Modeling Complex Systems for Policy, RAND Corporation, 2020, 2021,

2022, 2023, 2024, 2025
Tutorial Classes, Evolutz'onmy Complcx Socio-economic Systems, RAND Corporation, 2013
Teaching Assistant, Mathematical Finance, University of California, Los Angeles, 2003

Teaching Assistant, Statistical Mechanics, Imperial College, London, 2000

MENTORING

Dissertation Advisory Committee (RAND Ph.D. Students)

* Pedro Nascimento de Lima (2022)
Robust Decision Making in Health Policy. Applications to COVID-19 and Colorectal Cancer
RAND/RGSDA2531-1

* Jesse Lastunen (2020)
Technological Change and the Skill Premium: 215t Century Evidence
RAND/RGSDA1167-1


https://www.researchgate.net/publication/267400965_Fluctuations_and_scaling_in_1D_irreversible_film_growth_models

* Gursel Aliyev (2019)
Taxpayers’ misperceptions and two novel behavioral interventions to counter tax evasion

R AND/RGSD-435

* Gulrez Azhar (2019)
Indian summer: three essays on heatwave vulnerability, estimation and adaption

RAND/RGSD-431

* Myong-Hyun Go (2010)
Structures and Dynamics of Social Networks: Selection, Influence, and Self-Organization

RAND/RGSD263
Dissertation Advisory Committee (Non-RAND Ph.D. Students)

¢ Amandine Pepiot (2024)
Eliminating HIV with voluntary testing? A game theoretic perspective

Sorbonne Université - Ecole Doctorale Pierre Louis de Santé Publique, Paris, France

* Sofia Jijon Alban (2021)
Prevention of infectious diseases in the context of effective treatment: a game-theoretic approach

Sorbonne Université - Ecole Doctorale Pierre Louis de Santé Publique, Paris, France
Adpvisor to RAND Summer Associates

* Dr. Chamsi Hssaine, Summer 2018
Doctoral student in Operations Research at Cornell University - now Assistant Professor of Data Sciences and

Operations at University of Southern California, Marshall School of Business

* Dr. Xindi (Cindy) Hu, Summer 2016
Doctoral student in Environmental Health at Harvard T.H. Chan School of Public Health - now Tenure-track

Assistant Professor at The George Washington University

* Dr. Elizabeth Bodine-Baron (CalTech), Summer 2011

Doctoral student in Engineering at CalTech - now senior-level RAND researcher
RAND Project Sponsor and Advisor to UCLA IPAM RIPS Program Participants

* Mentored two research teams of four competitively selected undergraduate mathematics students each as part of
the Research in Industrial Projects for Students (RIPS) program hosted by the Institute for Pure and Applied

Mathematics (IPAM) at UCLA.



2025 UCLA IPAM RIPS Program: Explored use of large language models (LLMs) trained on longitudinal

survey data to simulate behavioral personas and assess responses to counterfactual scenarios.

2024 UCLA IPAM RIPS Program: Focused on generating large-scale, realistic social networks by integrating

ego-centric survey data from the American Life Panel with external socio-centric network data.

SELECTED CONFERENCE PRESENTATIONS

Translational Global Infectious Diseases Research Center (TGIR), University of Vermont (November 2024):
“Adapting to Changing Epidemiology: Behavioral Feedback in Flu and COVID-19 Transmission Models” (in-
vited)

Virtual ISPOR Europe (November-December 2021): “Mathematical Models of Disease Transmission and Model

Parameter Uncertainties” (invited)
MIDAS Webinar (November 2021): “Towards Modeling Infectious Behaviors” (invited)

INFORMS Annual Meeting, Anaheim, CA (October 2021): “The use of Periodic Nonpharmaceutical Interven-

tions Strategies to Mitigate COVID-19 Health and Economic Outcomes” (invited)

Santa Fe Institute, Santa Fe, NM (April 2018): “Perceptions of Income Tax Evasion and Tax Moral: A survey to

inform an agent-based model” (invited)

INFORMS Annual Meeting, Houston, TX (October 2017): “Perceptions of Income Tax Evasion and Tax Moral:

A survey to inform an agent-based model” (contributed)

European Conference on Mathematical and Theoretical Biology, Krakow, Poland (June/July 2011): “Modeling

Adaptive Behavior in Influenza Vaccination Decisions” (invited)

SIAM Conference on Applications of Dynamical Systems, Snowbird, UT (May 2009): “Modeling Control Mea-

sures of Smallpox Attack Outbreaks” (contributed)

SIAM/SMB Conference on Life Sciences, Raleigh, NC (July/August 2006): “Controlling Influenza Epidemics

via Public Health Vaccination Incentives” (invited)

Total: 20+ conference presentations



PROFESSIONAL SERVICE

Review Panels and Technical Working Groups

* Technical Working Group on Integrated Epidemiological-Economic Modelling to Inform COVID-19 Control
Policies, WHO/OECD/World Bank October 2021 - March 2022

* Emergency Awards: Rapid Investigation of SARS-CoV-2 and COVID-19 (R21/Ror), NIH/NIAID  September

2-3, 2020
* Centers of Excellence for Influenza Research and Response (CEIRR ), NIH/NIAID July 14-15, 2020
Editorial Service

* Topic Editor, Frontiers in Public Health 2024—present
Research Topic: “Modelling the Impact of Human Behavior on Infectious Disease Epidemiology.” Leading ed-
itorial team for cross-disciplinary research collection spanning behavioral modeling, vaccination decisions, and

disease control policy.

* Peer Reviewer for journals including: Chaos, Solitons & Fractals; Frontiers in Public Health; Frontiers in Ap-

plied Mathematics and Statistics; BMC Infectious Diseases; and others.

ADVISORY ROLES

* Advisory Board Member, Create Cures Foundation 2016-present
Los Angeles, USA

Supporting research for inexpensive therapies for serious diseases and prevention strategies.

* Board of Directors, L-Nutra 2009-201§
Los Angeles, USA

USC spin-oft developing medical food for protection against age-related diseases.

* Co-founder, Quantnotes.com 2001-2009
London, UK

Educational website on mathematical finance (~10,000 weekly sessions during operational period).



TECHNICAL SKILLS

Programming (Expert)
Programming (Proficient)
Programming (Basic)

Modeling Approaches

Research Methods

Other Software

R, C/C++

Python, NetLogo

Java, Matlab, FORTR AN

Agent-Based Modeling, Microsimulation, Stochastic
Simulations, Deterministic Models, Network Analysis
(socio-centric and ego-centric), Game Theory
(evolutionary and classical), Deep Generative Models,
Robust Decision Making, Behavioral-Epidemiological
Coupling

Survey Design, Longitudinal Data Collection,
Mixed-Methods Research, Decision Under Deep
Uncertainty (DUDM)

Mathematica (expert), Tableau, LaleX, MS Office



