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Current Positions:  Member of the Technical Staff, Anthropic 
   Leading work on AI and the rule of law 

Senior Fellow, Yale Law School 
Peter Gruber Rule of Law Clinic and the Information Society Project 
Honorary Professor,  University College London 
Gatsby Computational Neuroscience Unit 

 
Office Address: 500 Howard St.   
   San Francisco, CA 94105 
   United States 
    
Education:   1985-89 B.A., Stanford University (With Distinction) 
   1989-90 M.A., Columbia University (Art History) 
   1990-94 M.D., Cornell University Medical College (With Honors) 
  1996-2001 Ph.D., Carnegie Mellon University (Psychology/Cognitive and  

Computational Neuroscience, specialization in deep learning)  
  2023-2026 J.D., Yale Law School  
 
Postgraduate Training, Fellowship Appointments and Clinical Practice: 
 

1994-95 Intern in Medicine/Psychiatry, University Health Center, Pittsburgh  
1996-1999 Resident in Psychiatry, University Health Center, Pittsburgh 
1999-2002 NIMH Clinical Research Fellow, Department of Psychiatry, 

University of Pittsburgh School of Medicine 
2001-2002 Postgraduate Fellow, Center for the Neural Basis of Cognition,  
 Pittsburgh, Pennsylvania 
2000-2002 Private Practice in General Psychiatry, Mill Valley, California 
2024 Legal Fellow, Google DeepMind Legal Team, Mountain View, 

California 
2025- ISP Resident Fellow, Yale Law School 
2025- Peter Gruber Rule of Law Clinic, Yale Law School 

 
Faculty Appointments / Positions Held:  
  
  2002-2007 Assistant professor, Department of Psychiatry, University of  
    Pennsylvania School of Medicine 
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2005-2007 Assistant professor (secondary appointment), Department of 
Psychology, University of Pennsylvania 

 
2002-2007 Core faculty member, University of Pennsylvania Center for 

Cognitive Neuroscience 
 
2004-2007  Affiliated faculty, Institute of Neurological Sciences, University of 

Pennsylvania 
 

  2007-2009 Assistant professor, Department of Psychology, Princeton University 
 

2007-2009  Assistant professor, Princeton Neuroscience Institute, Princeton 
University 

 
2009-2013 Associate professor, Department of Psychology, Princeton 

University 
 
2009-2013 Associate professor, Princeton Neuroscience Institute, Princeton 

University 
 
2013-2016 Full Professor with Continuing Tenure, Princeton Neuroscience 

Institute and Department of Psychology, Princeton University 
 
2013-2016  Associated Faculty, Programs in Cognitive Science and Linguistics, 

Princeton University 
 
2015-2016 Visiting Scientist, Google DeepMind 
 
2016-2026 Google DeepMind, Senior Director of AI Research (2018-2026), 

Senior Technology and Policy Advisor (2023-2026), Director of 
Neuroscience Research (2016-2023) 

  
2016-  Honorary Professor, Gatsby Computational Neuroscience Unit, 

University College London 
 
2019- Affiliate Member, Sainsbury Wellcome Center for Neural Circuits 

and Behaviour, University College London 
 
2025- Resident Fellow, Information Society Project, Yale Law School 
 
2025- Senior Technical Fellow, Episteme 
 
2026- Member of the Technical Staff, Anthropic (Team Lead for AI and 

the Rule of Law) 
 
2026- Senior Fellow, Peter Gruber Rule of Law Clinic, Yale Law School 
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Administrative / Managerial Appointments, Board Memberships: 
 
  2012-15 Director of Graduate Admissions, Princeton  Neuroscience Institute 

2014-15 Executive Committee for the Princeton Program in Linguistics 
2016-23 Team lead for DeepMind Natural Intelligence Team (approx. 50 

members as of 2022) 
2019-  Advisory Board, Cold Spring Harbor Laboratory, Program for AI 

and Neuroscience 
2019-  Advisory Board, Janelia Research Campus, Mechanistic Cognitive 

Neuroscience program 
2019-  Scientific Advisory Board, Carney Institute for Brain Science, 

Brown University 

2020-23 DeepMind Research Board 
2025- Member, Board of Directors, iCivics 
2025- Advisory Board, Institute for Neural Computation, University of 

California, San Diego 

2026-  Science Advisory Board, Polaris Labs 
2026-  Scientific Advisory Board, XHomini 

2026-  Senior Research Fellow, Cosmos 
2026-  Member, Board of Directors, HowWeDecide 

 
Medical Licensure: Pennsylvania, USA, 2000 (currently inactive) 
 
Specialty Certification: 
 
  2000 National Board of Psychiatry and Neurology (Psychiatry) 
   
 
Grants 
 
2002-2007  Mentored Research Career Development Award (K01), National Institute of Mental 

Health.   Understanding Normal and Disordered Routine Sequential Behavior.  
Principal Investigator 

2005-2010  Conte Center Award, National Institute of Mental Health.  Cognitive and Neural 
Mechanisms of Decision and Control.  Project Co-Leader 

2007-2012  R01, National Institute of Neurological Disorders and Stroke. Investigating 
phonological representations with multi-voxel pattern analysis.  Principal 
Investigator 
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2009-2012  James S. McDonnell Foundation Collaborative Activity Award. Prospective control 
   of action:  Computational principles, neural substrates, and clinical implications.   
   Co-Principal Investigator 
2012-2015  National Institutes of Health, Research Award (R01). The intrinsic cost of cognitive 
   control: Neural foundations and implications for decision making 
2012-2015  National Science Foundation, Collaborative Research in Computational   
   Neuroscience (CRCNS) Award. Neural Correlates of Hierarchical Reinforcement  
   Learning. 
2012-2015  John Templeton Foundation Multi-Investigator Research Award. Toward a 

Scientific Understanding of the Human Capacity for Cognitive Control.  Project 
Leader. 

2014-2017  IARPA, Knowledge Representation in Neural Systems (KRNS). Co-Investigator.  
2014-2017  Office of Naval Research. Identifying the Neural Mechanisms allowing   
   Compression (Chunking) of Working Memory Contents. Co-investigator. 
2015-2018 National Science Foundation, Collaborative Research in Computational 

Neuroscience (CRCNS) Award. Representational foundations of adaptive behavior 
in natural and artificial agents. 

2015-2020  National Institutes of Health, Research Award (R01). Anterior cingulate cortex and 
   the expected value of control. Co-investigator. 
 
2018-  Medical Research Council, Programme Grant, Organising knowledge for flexible 

behaviour in the prefrontal-hippocampal circuitry. PI: Timothy Behrens. Consultant 
/ collaborator. 

 
2018-2023 National Institutes of Health, Research Award (R01). Mechanisms of rapid, flexible 

cognitive control in human prefrontal cortex. PI: Sameer Sheth. Consultant / 
collaborator.  

 
2019- Fellow, European Laboratory for Learning and Intelligent Systems (ELLIS) 

Fellowship Program Natural Intelligence. PIs: Peter Dayan, Matthias Bethge, Y-
Lan Boureau.  

 
2020- Wellcome Trust Investigator Award. PI: Steven Kennerley. Consultant / 

collaborator.  
 
2021- (pending) Champalimaud Research, inFACT Fellowship Program. Consultant / Advisory 

Board member.  
 
2021- University College London, UKRI Innovations Scholars Data Science training 

program (PI: Geraint Thomas). Steering committee member.  
 
2021- (pending) Olveczky, Bence (PI), The virtual rodent: a platform for studying artificial and 

biological control of natural behavior, NSF. Consultant.  
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2022- (pending) MIT/Harvard multi-center NSF Institutes for Natural and Artificial Intelligence. 

DiCarlo (PI), Kreiman (PI) 
 
 
Awards, Honors, and Memberships in Honorary Societies: 
 
  1993  Alpha Omega Alpha Honor Medical Society 
  1993 Coryell Prize in Medicine, Cornell Medical School 
  1995 Trustees Fellowship, Fetzer Foundation 
  1999 Organon Excellence in Psychiatry Award 
  1999 APA / Lilly Psychiatric Research Fellowship Award  
  1999 Laughlin Fellowship Award, American College of Psychiatrists 
   2002  Nominee, Cattell Dissertation Award, Carnegie Mellon University 
   2005    Emory University Future Leader in Psychiatry  
   2005 McCabe Pilot Award, University of Pennsylvania School of Medicine 
        2009  Best Paper Award, Psychonomic Society (for Botvinick, Huffstetler and 

McGuire, Cognitive, Affective and Behavioral Neuroscience, 2009) 
        2012 Distinguished Paper Award, Sociedade Portuguesa de Neurociências / Bayer 

HealthCare (for Ribas-Fernandes et al., Neuron, 2011).  
        2017 Computational Modeling Prize in Applied Cognition, Cognitive Science 

Society. 
   2019 Best Paper Award, Conference on Reinforcement and Decision Making 

 (RLDM). 
   2020    Best Review of 2019, Trends in Cognitive Science. For Botvinick, et al., 

 Reinforcement learning, fast and slow, TICS, 23, 408-422.  
   2020    Clarivate Web of Science, Highly Cited Researcher designee (renewed 

 annually though the present) 
   2022 Nature Communications, Top 25 of 2021, for Higgins, et al., Unsupervised 

 deep learning identifies semantic disentanglement in single inferotemporal 
 neurons. 

   2023 Invited Member, Sigma Xi Society 
   2023 Fellow, Cognitive Science Society 
   2024 ScholarGPS Highly Ranked Scholar (renewed annually through the present) 
   2025 Experimental Psychology Society, Sir Frederick Bartlett Lecture Prize  

   
Memberships in Professional and Scientific Societies: 
 
   Association for Psychological Science 
   Cognitive Neuroscience Society 
   Cognitive Science Society 
   Psychonomic Society 
   Society for Human Brain Mapping 
   Society for Mathematical Psycholology  
   Society for Neuroscience 
   ELLIS Society 
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Editorial Positions:   
 
2007-20  Consulting editor, Cognitive, Affective and Behavioral Neuroscience 
2009-14   Editorial board, Cognitive Neuroscience 
2012  Co-Editor, Special Issue on Neurocognitive Models of Sensemaking,   
  Computational Intelligence and Neuroscience 
2014-16  Editorial board, Motivation Science 
2018  Co-Editor, Special Issue on Artificial Intelligence, Current Opinion in Human 

Behavior (October, 2019)g 
2020-  Advisory board, Neuron  
 
Ad hoc reviewer for: Brain, Cognitive, Behavioral and Affective Neuroscience, Cognitive Psychology, 

Cognitive Science, Cognitive Neuropsychology, European Journal of Neuroscience, 
Journal of Abnormal Psychology, Journal of Computational Neuroscience, Journal 
of Experimental Psychology: General,  Journal of Neurophysiology, Memory and 
Cognition, Neural Information Processing Systems, Nature Reviews Neuroscience, 
Neural Networks, NeuroImage, Neuropsychologia, PloS Computational Biology, 
Psychological Review, Psychological Science, Science, Trends in Cognitive  
Sciences, Trends in Neurosciences, Network: Computation in Neural Systems 

 
Grant and Program Review: 
 
2009  Review panel member, National Science Foundation,  Collaborative Research in 

Computational Neuroscience (CRCNS) program.  
2009-  Ad-hoc reviewer, National Science Foundation 

2011   NIH IBSC Review Panel, University of Colorado at Boulder.  
2012  NIH (CSR) Review Panel IFCN (Integrative, Functional and Cognitive 

Neuroscience) 
2013  NIH (CSR) Review Panel NSD-C  
2013   Review panel member, National Science Foundation, Collaborative Research in 

Computational Neuroscience (CRCNS) program. 
2014   Review panel member, National Science Foundation, Cognitive Neuroscience 

program. 
 
2016-  Area Lead for Computational Neuroscience, Google Faculty Research Awards 
 
 
Consulting: 
 
2012-2014 IARPA Integrated Cognitive-Neuroscience Architectures for Understanding 

Sensemaking (ICArUS) Program 
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2016-   International scientific advisory board, European Commission FET-OPEN multi- 
   investigator project:  Goal-based Open-ended Autonomous Learning Robots 
 
2019-  Faculty advisor, BrainMind (brain-mind.org) 
 
 
Teaching Responsibilities: 
    

 Co-instructor, Seminar on Attention, Psyc751-302, University of Pennsylvania, Fall 2003   
 Instructor, Individual Scholarly Research, Psyc299, University of Pennsylvania, Fall 2004-
  2007 
 Graduate student rotation supervisor, Neuroscience Department, University of   
  Pennsylvania, Fall 2004  

Course Director, Cognitive Neuroscience, University of Pennsylvania Department of 
Psychiatry Residency Program, 2005-2007 

 
Princeton University Department of Psychology and Program in Neuroscience: 
 

Spring 2007 Neural basis of goal-directed behavior (undergraduate seminar, PSY 
417) 

   Fall 2007 Neural basis of goal-directed behavior (graduate seminar, PSY 516) 
   Spring 2009 Graduate Proseminar: Cognitive Psychology (PSY 501) 
   Spring 2010 Graduate Core Course in Neuroscience  (NEU 502) 
   Spring 2010 Introduction to Cognitive Neuroscience  (PSY/NEU 259) 

Fall 2011  Neural basis of goal-directed behavior (undergraduate seminar, PSY 
417) 

   Spring 2012 Introduction to Cognitive Neuroscience  (PSY/NEU 259) 
   Spring 2012 Graduate Core Course in Neuroscience (NEU 502) 
   Fall 2013  Junior Paper (JP) Lab: Mental Effort 
   Spring 2013 Graduate Core Course in Neuroscience (NEU 502) 
   Fall 2013 Neural basis of goal-directed behavior (undergraduate seminar,  
     PSY/NEU 417) 
   Fall 2013 Grant-Writing Workshop, Princeton Neuroscience Graduate  
     Program 
   Spring 2014 Introduction to Cognitive Neuroscience  (PSY/NEU 259) 

Contributing lecturer: Computational Models of Neocortex (CS379C), Stanford University 
Department of Computer Science, 2018 

 
Coordinator: DeepMind internal training module, Topics in Neuroscience (2017-present) 
 

Trainees 
 
2005-10 Joseph McGuire (graduate student, University of Pennsylvania and Princeton University). 
 Currently Assistant Professor, Boston University.  
2007-10  Kachina Allen (post-doctoral fellow, Princeton University), Currently Lecturer in 
 Psychology, Southern Cross University, New Zealand 



Matthew Botvinick, M.D., Ph.D.     Page 8 

 

2007-11 Francisco Pereira (post-doctoral fellow, Princeton University) 
2007-10 Wouter Kool (graduate student, Leiden University, rotation. Work completed during visit 

resulted in Best Thesis prize from the University of Leiden, 2009) 
2008-13 Jose Ribas-Fernandes (graduate student, Champalimaud Neuroscience Program), Currently 
 Data Scientist, Régie de l’énergie du Canada 
2009-14 Anna Schapiro (graduate student, Princeton University, Psychology; NSF Predoctoral 
 Fellowship awardee, 2010). Currently Assistant Professor of Psychology, University of  
 Pennsylvania.  
2009-14 Carlos Diuk (post-doctoral fellow, Princeton Neuroscience Institute). Currently Research 
 Scientist, Meta 
2010-15 Wouter Kool (graduate student, Princeton University, Psychology).  Princeton Dodds 
 Honorific Fellowship awardee, 2013. Currently Assistant Professor, Washington 
 University. 
2010-14 Alec Solway (graduate student, Princeton University, Neuroscience). Currently Assistant 
 Professor of Psychology, University of Maryland.  
2010-11 Jordan Wolf (graduate student, Princeton University, Neuroscience; co-advisor Dr. Carlos 
 Brody) 
2011-17 Kevin Miller (graduate student, Princeton University, Neuroscience; co-advisor Dr. Carlos 
 Brody).  Princeton Dodds Honorific Fellowship awardee, 2015. 
2012-16 Amitai Shenhav (C.V. Starr Post-Doctoral Fellow, Princeton Neuroscience Institute). 
 Currently Associate Professor of Cognitive, Linguistic and Psychological Sciences, Brown 
 University.  
2012-16 Pavlos Kollias (graduate student, Princeton University, Psychology; co-advisor Dr. 
 Jonathan Cohen) 
2013-16 Jonathan Berliner (graduate student, Princeton University, Psychology; co-advisor Dr. 
 Jordan Taylor)  
2013-18 Kim Stachenfeld (graduate student, Princeton University, Neuroscience). Currently 
 Research Scientist, DeepMind 
2013-21 Luis Piloto (graduate student, Princeton University, Neuroscience) Currently Research  
 Scientist, DeepMind 
2013-16 Gecia Hermdorff (graduate student, Princeton University, Neuroscience, secondary 
 advisor). Currently AI Resident, Google Research 
2013-18 Sam Ritter (graduate student, Princeton University, Neuroscience, NSF Predoctoral 
 Fellowship awardee, 2015). Currently Research Scientist, DeepMind 
2014-16 Laura Bustamante (graduate student, Princeton University, Neuroscience, NSF Predoctoral 
 Fellowship awardee, 2014) 
2014-16 Daniel Rasmussen (post-doctoral fellow, Princeton University, Neuroscience) 
2014-16 Ari Weinstein (post-doctoral fellow, Princeton University, Neuroscience). Currently 
 Research Scientist, DeepMind. 
2018- Kevin Miller (post-doctoral fellow, University College London) 
2020-  Jascha Achterberg (graduate student, Oxford University, Neuroscience). Secondary 

advisor. 
2021- Erwann Le Lannou (graduate student, Max Planck UCL, Neuroscience). Secondary 

supervisor.  
2021- Theodore Moskoviz (graduate student, Gatsby Computational Neuroscience Unit, UCL). 

Secondary supervisor.  
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Undergraduate advising 
 
At Princeton University: 
 
2007-8 Lauren Wang (senior thesis) 
2007-8 James An (senior independent work, concentration: Computer Science) 
2007-8 Undergraduate advising: Krista Ford, Elizabeth Williams, Julia Hernandez, Shelby Rudd, 

Daisy Wood, Susannah Aboff, Benjamin Shechet, Jonathan Schubert, William Trudell 
(junior papers) 

2008 Amy Seymour (Summer research supervision) 
2008-9 Undergraduate advising: Sheena Donahue, Christopher Thompson, Amy Seymour (junior 

papers); Benjamin Shechet (senior thesis); Dana Weinstein, Jeremy Caplan (independent 
study)   

2009  Jason Kaplan, summer research supervision (Program in Quantitative and Computational 
Neuroscience) 

2009-10 Undergraduate advising: Gary Wang (independent research); Sarah Hoffman, Erin 
Tochihara, Hudson Andrews (junior papers) 

2010-2011 Gary Wang, summer research supervision 
2010-11 Undergraduate advising: Gary Wang, Gregory Kirschen, Daniel Yawitz,  Emma  
 Varnatian (junior papers); Percy Julian (senior thesis, secondary advisor).   
2011 Summer advisee, Partnership for Minority Science Education: Monchette Gonda (Stanford 
 University) 
2011-12 Undergraduate advising: Gary Wang (senior thesis); Victoria Cody, Shannon Wu, Melissa 
 Zajdel, Bryna Tsai (junior papers); Kaitlin  Stouffer, Peter Grabowski (Independent work 
 in Computer Science). Peter Grabowski, Matthew Vengalil (Summer research) 
2012-13 Undergraduate advising: Madeline Stecy (junior papers Fall and Spring; winner of 
 Princeton Neuroscience Institute Newman/Biousse award). Cezanne Simon  
 (Spring Junior paper).  Fall Junior Paper Lab (four participants). Senior thesis: Victoria 
 Cody, Erin Guty (co-advisor). Madeline Stecy (Summer research, PNI Newman/Biousse 
 Award), Cezanne Simon (Summer research).  
2013-14 Undergraduate advising: Nicholas Hoang (Fall and Spring junior papers); Felicia Ng 
 (Spring junior paper); Madeline Stecy, Cezanne Simon (senior theses).  
2014-15 Undergraduate advising: Lisa Kim (Independent work in Computer Science), Cynthia  
 Steinhardt, Peter Johnson,  Rachel Klebanov, Sahiba Singh (Fall junior papers), Felicia Ng 
 (senior thesis) 
   
Thesis Committees 
 
2005 Per Sederberg (University of Pennsylvania, Neuroscience) 
2005-8 Marieke van Vugt (University of Pennsylvania, Neuroscience) 
2007 Paula Croxson (Oxford University, Experimental Psychology) 
2008 Ehren Newman (Princeton University, Psychology) 
2008  Agatha Lenartowicz (Princeton University, Psychology) 
2008-10 Mina Cikara (Princeton University, Psychology) 
2009 Susan Robinson McDuff (Princeton University, Psychology) 
2009 Matthew Weber (Princeton University, Psychology) 
2010-13 Sam Gershman (Princeton University, Psychology) 
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2011-14 Eran Eldar (Princeton University, Neuroscience) 
2012 Hilary Bergsieker (Princeton University, Psychology, Oral Committee)  
2012  Bingni Brunton (Princeton University, Molecular Biology, Oral Committee)  
2012 Shane Blackman (Princeton University, Psychology, Reading Committee) 
2012  Tyson Aflalo (Princeton University,  Psychology, Reading Committee) 
2013 John White (Princeton University, Psychology, Reading Committee) 
2013 Stephanie Chan (Princeton University, Neuroscience, Thesis Committee Chair) 
2014 Ritwik Niyogi (University College London, Gatsby Computal Neuroscience Unit) 
2016 Sara Constantino (New York University, Oral Committee) 
2016 Steven Hansen (Stanford University, Thesis Committee) 
2017  Philipp Schwartenbeck (University of Salzburg) 
2017  Joanna Aldhous (Edinburgh Napier University) 
2017 Sebastiaan van Opheusden (New York University, Center for Neural Science, Thesis 

Committee) 
2018 Dane Corniel (Ecole Polytechnique Federale de Lausanne) 
2018 Pavlos Kollias (Princeton University, Neuroscience) 
2019 Gecia Hermsdorff (Princeton University, Neuroscience) 
2020 Andrea Banino (University College London, Neuroscience) 
2021 Akshay Jagadish (Max Planck, Tuebingen) 
2026 Brian Christian (Oxford University, Experimental Psychology) 
 
Administrative committees 
 
2007-12 Director, Program in Quantitative and Computational Neuroscience, Princeton 
2007-15 Executive Committee, Princeton Neuroscience Institute and Program in Neuroscience 
2007-15 Curriculum Committee, Princeton Neuroscience Institute 
2008-09  Graduate Curriculum Committee, Princeton Department of Psychology 
2009-10 Princeton University Committee on Examinations and Standing  
2009-12 Princeton Neuroscience Institute, Graduate Admissions Committee 
2010-11 Ad hoc Committee on Graduate Student Recruitment, Princeton Psychology Department 
2012-13 Personally Identifiable Data (PID) Working Group, Princeton University 
 
Lectures by Invitation: 
 
  5/2001  Colloquium on the Control of Cognitive Processing, Royal Netherlands  
     Academy of Arts and Sciences, Amsterdam, Netherlands, "The  
     control of naturalistic action: A computational model."  
  6/2001  Department of Psychology, University of California, Berkeley: "Routine  
     sequential action:  a recurrent neural network model." 
  6/2001  Department of Psychology, Stanford University: "Anterior cingulate cortex 
     and conflict monitoring."  
  6/2001  Department of Cognitive and Linguistic Sciences, Brown University:   
     "Action sequencing in everyday sequential routines." 
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  1/2002  Department of Psychiatry, University of Pennsylvania:  "Anterior cingulate 
     cortex and performance  monitoring."  
  1/2002  Department of Psychology, University of Wisconsin, Madison: "Routine  
     sequential action:  A recurrent neural network model."  
  1/2002  Department of Psychology, University of California, San Diego:  "A  
     connectionist approach to routine sequential action."  

2/2002 Department of Psychology, University of California, Santa Barbara:  
"Routine sequential action: a computational approach."  

2/2002 Department of Psychology, University of Maryland, College Park: "Routine 
sequential behavior: a computational approach."  

2/2002 Department of Brain and Cognitive Sciences, MIT:  "Doing without schema 
hierarchies: an emergentist approach to routine sequential behavior."  

2/2002 Department of Psychology, Harvard University:  "Conflict monitoring and 
cognitive control."  

2/2002 Max-Planck-Institut Workshop on the Cognitive Neuroscience of Action, 
Munich, Germany:  "Computational mechanisms underlying routine 
sequential action."  

3/2002 Department of Psychiatry, University of California, San Francisco:  
"Conflict monitoring and anterior cingulate cortex."   

3/2002 Department of Psychology, University of California, Berkeley:  "The 
problem of serial order in behavior: a computational approach."  

3/2002 Department of Psychology, University of Oregon, Eugene:  "Routine 
sequential behavior: a computational approach."  

4/2002 Department of Psychology, Yale University:  "Conflict monitoring and 
cognitive control:  computational and neuroimaging data."  

  10/2003 Cambridge University, MRC Cognition and Brain Sciences Unit:    
     "Immediate serial recall:  A neural network model." 

10/2003 Institute for Cognitive Neuroscience, University College London:  "The 
problem of serial order in short- and long-term memory."   

10/2003 Modelling Prefrontal Functions workshop, International Centre for 
Theoretical Physics, Trieste, Italy:  "Modeling the role of prefrontal 
cortex in sequential behavior." 

11/2003 Society for Neuroscience Sattelite Symposium  on Episodic Memory, New 
Orleans:  "Immediate serial recall:  a neural network model." 

1/2004  Treatment Research Center, University of Pennsylvania:  "Conflict  
   monitoring and anterior cingulate cortex: recent data."   
5/2004  Center for Complex Systems, Brandeis University, Boston, "Short-term  
   memory for serial order: a computational account."  



Matthew Botvinick, M.D., Ph.D.     Page 12 

 

11/2004 Center for Functional Neuroimaging, University of Pennsylvania:  "Using 
 multi-voxel pattern analysis to uncover cortical representations of 
 language." 

3/2005 Symposium on Context and Episodic Memory, University of   
 Pennsylvania, "Short-term memory for serial order: Should it be  
 taken 'out of context?'"   

6/2005 Theoretical and Experimental Neuropsychology meeting, University of   
 Quebec at Montreal, “Knowing what to do: A computational account    
 of routine sequential action.”   

6/2005 Undergraduate Summer Workshop in Cognitive Science and 
 CognitiveNeuroscience,  Institute for Research in Cognitive 
 Science, University of Pennsylvania,  “Conflict monitoring and 
 cognitive control.”  

9/2005 Cognitive Neuroscience Section,  National Institute of Neurological  
  Disorders and Stroke:  "Routine sequential action and action slips:  a 
  computational approach."    

 10/2005 Department of Cognitive Science, Johns Hopkins University.  “Short-term 
memory for serial order.”   

 3/2006 Department of Psychology, Princeton University.  “Short-term memory for 
serial order: Computational and empirical investigations.”   

6/2006 Undergraduate Summer Workshop in Cognitive Science and Cognitive 
 Neuroscience, Institute for Research in Cognitive Science, 
 University of Pennsylvania, “What happened?  Recall from memory 
 as a form of decision making.”  

11/2006 Computational Cognitive Neuroscience Conference, Houston, Texas, “Why 
 does thinking make your head hurt?:  Conflict monitoring, decision 
 making and reward processing.”   

4/2007 Workshop on Conflicts as Signals in Cognitive Systems, Humboldt 
University, Berlin, Germany, “Conflict monitoring, decision making 
and reward processing.”  

7/2007 Deutsche Forschungsgemeinschaft Symposium: Executive Functions, 
Leiden, Netherlands, “Hierarchical structure in behavior and the 
brain: a computational perspective.”   

11/2007 Society for Neuroscience Annual Meeting, Mini-symposium on Brain 
Mechanisms of Sequential Behavior, “The Computational and 
Neural Basis of Working Memory for Serial Order.”  

12/2007 Columbia University Department of Psychology, “Conflict Monitoring.” 
1/2008 Center for the Neural Basis of Cognition, Pittsburgh, Pennsylvania.   

Distinguished Alumnus Lecture.  “Conflict monitoring.”   
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2/2008 Oxford University, Department of Experimental Psychology, 
“Computational perspectives on reward-based decision making: 
Beyond reinforcement learning.”   

3/2008 Workshop on “Characterizing and Decoding Distributed Brain 
Representations,”  Cosyne (Computational and Systems 
Neuroscience), “Representational similarity structure and the neural 
basis of decision making.”  

3/2008 Columbia University Center for Theoretical Neuroscience, “A 
computational substrate for goal-directed behavior.”   

4/2008 Gatsby Computational Neuroscience Unit, University College London. “A 
computational substrate for goal directed behavior.”  

4/2008 Functional Imaging Laboratory, University College London. “Conflict 
monitoring and anterior cingulate cortex.”  

6/2008 European Society for Cognitive Psychology, Summer School on Cognitive 
Neuroscience of Attention, Ouranopouli-Chalkidiki, Greece 
“Computational models of cognitive control.”  

5/2008 Association for Psychological Science, Annual Meeting.  Symposium on 
The Role of Functional Neuroimaging in Advancing Psychological 
Science.  “Pattern analytic fMRI.”  

7/2008 International Congress of Psychology, Berlin, Germany.  “Active memory 
for serial order.” 

8/2008 Workshop on Connecting Probabilistic Models of Cognition and Neural 
Networks, University of California, Berkeley.  “Control of sequential 
action: A tale of two models.” 

10/2008 Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig, 
Germany.   “Prefrontal cortex and cognitive control: The whole 
story.”   

10/2008 Technische Universität Berlin, Machine Learning and Intelligent Data 
Analysis Group.  “Goal-directed decision making as structured 
probabilistic inference.”  

11/2008 Columbia University Department of Psychology, “Goal-directed decision 
making: Toward a formal account.”  

12/2008 Workshop on “Machine Learning and Human Learning,”  Neural 
Information Processing Systems annual meeting.  “Goal-directed 
decision making as structured probabilistic inference.”  

12/2008 Institute for Empirical Research in Economics, University of Zurich.  
“Anterior cingulate cortex, conflict monitoring, and the law of least 
mental effort.”  
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12/2008 Neuroscience & Cognition workshop (Neurocog ’08), Ghent University.  
Keynote address.  “A computational substrate for goal-directed 
decision making.”  

4/2009 New York University, Department of Psychology (Cognition and Perception 
Seminar Series).  “A computational substrate for goal-directed 
decision-making.” 

4/2009 Workshop on Reinforcement Learning, Bellairs Research Institute (McGill 
University), Barbados.  “Neurocomputational mechanisms for goal-
directed (read: model-based) decision making.” 

5/2009 Department of Neurobiology and Swartz Center, Yale University School of 
Medicine, Theoretical/Systems Neuroscience Seminar Series.  “A 
computational substrate for goal-directed decision-making.”  

9/2009 Delta Center, University of Iowa..  “Hierarchically structured behavior and 
its neural foundations: a reinforcement learning perspective.”  

11/2009 Workshop on Intrinsic Motivation and Machine Learning.  Venice, Italy. 
“Hierarchical structure in brain and behavior.”  

12/2009  Department of Cognitive Science, Rensselaer Polytechnic Institute.  
“Computational mechanisms underlying goal-directed decision 
making.”  

3/2010 California Insitute of Technology, “Prefrontal cortex and the evaluation of 
decision costs: Anatomy of a cognitive miser,” and “A 
computational framework for goal-directed decision making.” 

6/2010 Symposium on Motivation and Executive Function, Oxford University. 
“Hierarchical reinforcement learning as framework for cognitive 
control.” 

8/2010 International Conference on Cognitive Modeling (ICCM), Philadelphia, PA, 
Invited symposium on Cognitive Control.  “Hierarchical 
reinforcement learning and cognitive control.”  

8/2010 Invited Symposium, “Machine Learning: Quo Vadis,”  Annual meeting of 
the Americal Psychological Association.   

9/2010 Cognition, Brain and Technology Summer School, Universitat Pompeu 
Fabra, Barcelona, Spain. “Goal-directed decision making as 
probabilistic inference.”  

10/2010 Department of Psychology, University of Wisconsin, Madison. 
“Hierarchical Reinforcement Learning.” 

11/2010 Department of Psychology, Carnegie Mellon University. “Hierarchical 
Reinforcement Learning.” 

1/2011  Department of Psychology, Johns Hopkins University. “Potential Neural 
Correlates of Hierarchical Reinforcement Learning.”  
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5/2011 National Institute of Drug Abuse (NIDA), Division of Clinical Neuroscience 
and Behavioral Research. “Progress in Understanding Impulsivity 
and Control:  Intertemporal Choice and the Costs of Control.”  

6/2011 Summer Institute in Cognitive Neuroscience, University of California, Santa 
Barbara. “Recent Advances in Cognitive Control Research.” 

7/2011 Summer School in Computational and Cognitive Neuroscience, Institute of 
Neuroscience, Shangai, People’s Republic of China. “Computational 
foundations of sequential decision making.” 

9/2011 Workshop on Neuroscience and Decision Making, Army Research Office.  
Evanston, IL.  “Hierarchical reinforcement learning: The blessing 
(and burden) of temporal abstraction in learning and decision 
making.” 

1/2012 Center for Cognitive Science, University at Buffalo, State University of 
New York.  “Hierarchical reinforcement learning.” 

3/2012 Brown University, Department of Cognitive, Linguistic, and Psychological 
Sciences. Cognition Seminar: “Hierarchical reinforcement learning.”  

4/2012 Rutgers University, Department of Psychology.  “Neural correlates of 
hierarchial reinforcement learning.” 

5/2012 Workshop on Conflicts as Signals in Cognitive Systems, Humboldt 
University, Berlin, Germany, “Control costs.”  

7/2012 University of Massachussetts, Amherst. Workshop honoring Andrew Barto. 
“Hierarchical reinforcement learning as a model of human behavior 
and brain function.”    

10/2012 California State University, Fullerton, MARC Program (Minority Access to 
Research Careers). “The law of least mental effort.” 

12/2012 Mathematical Biosciences Institute, Ohio State University, Workshop on 
Cognitive Neuroscience. “Some parallels between perception and 
action selection.”  

3/2013 Institute of Cognitive Sciences and Technologies (ISTC-CNR), Rome, Italy. 
“Planning as inference.” 

4/2013 Johns Hopkins University, Department of Psychological and Brain Sciences, 
“Hierarchical reinforcement learning.”  

4/2013 University of Minnesota, Center for Cognitive Sciences, “Hierarchical 
reinforcement learning.” 

5/2013 Workshop on Reinforcement Learning, Bellairs Research Institute (McGill 
University), Barbados.  “Optimal behavioral hierarchy.”  

  5/2013   Conference on Mechanisms of Motivation, Cognition, and Aging   
    Interactions (MOMCAI), Washington, D.C. “The intrinsic cost of cognitive 
    control.” 
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  5/2013  University of Zurich, Department of Economics, “The intrinsic cost of  
    cognitive control.” 

  6/2013  National Science Foundation, Program for Collaborative Research in  
    Computational Neuroscience, Annual meeting. “Hierarchical reinforcement 
    learning.”  
  7/2013  Summer School in Computational and Cognitive Neuroscience, Institute of 
    Neuroscience, Beijing, People’s Republic of China.  
  9/2013  University of Southern California, Neuroscience Graduate Program  
    Distinguished Speakers Lecture Series. “Hierarchical structure in behavior 
    and in the brain.”  

  10/2013 Rutgers University, Center for Cognitive Science. “Hierarchical   
    reinforcement learning.”   

11/2013 Champalimaud Neuroscience Programme (CNP), Lisbon, Portugal. 
“Hierarchical reinforcement learning.”      

  12/2013 Stanford University, Department of Psychology. “Hierarchical   
    reinforcement learning.”  

4/2014 University of Pennsylvania, Center for Cognitive Neuroscience. 
“Hierarchical reinforcement learning and human decision-making.” 

  5/2014  NSF workshop on Quantitative Theories of Learning, Memory and  
    Prediction, Arlington, VA. “Representation in action.” 

   
5/2014 Fourth International Symposium on the Biology of Decision-Making 

(SBDM), Paris.  “Hierarchical reinforcement learning and human decision 
making.” 

5/2014 Laboratoire de Neurosciences Cognitives, Ecole Normale Supérieure, Paris. 
“Adventures in state space: Neural representations at the interface of 
perception and action.” 

  5/2014  Department of Psychology, University of Ghent. “The cost of control.” 

  9/2014  Annual Meeting of the Society for Neuroeconomics, Invited Tutorial,  
    "Hierarchical reinforcement learning." 

9/2014 Institute for the Interdisciplinary Study of Decision Making, New York 
University, Neuroeconomics Seminar, "Hierarchical reinforcement learning 
and neuroeconomics". 

  9/2014  Department of Psychology, Cornell University, “Hierarchical reinforcement 
    learning and human decision making.”  

10/2014  Workshop on Computational Properties of Prefrontal Cortex, Whistler, BC. 
"The expected value of control." 

12/2014 Computing Community Consortium / NSF BRAIN Workshop, Washington, 
D.C. "Finding structure in behavior."  



Matthew Botvinick, M.D., Ph.D.     Page 17 

 

12/2014 Department of Cognitive Science, Indiana University. “Hierarchical  
   reinforcement learning and human decision making.” 

1/2015  Department of Psychology, Applied Cognitive and Brain Sciences (ACBS) 
   program, Department of Psychology, Drexel University. “Hierarchical  
   reinforcement  learning and human behavior.”  

2/2015  Purdue University, Department of Psychological Sciences, “Hierarchical  
   reinforcement learning and human behavior.”  

3/2015  Department of Psychology, Ohio State University. “The intrinsic cost of  
   self-control.”  

4/2015  Center for Cognitive Neuroscience, Duke University. “Hierarchical  
   reinforcement learning and human behavior.” 

4/2015  Cognitive Science Department, University of Delaware, “The intrinsic cost 
   of cognitive control.” 

  6/2015  Ernst Strungmann Forum on Computational Psychiatry, Frankfurt. 

  7/2015  Dresden Symposium 2015 "Regulation, Modulation, and Optimization of  
    Cognitive Control", Technische Universitaat Dresden. 

  9/2015  University of Hertfordshire, Workshop on Information and  Decision  
    Making. “Optimal behavioral hierarchy” 

10/2015 Bernstein Center for Computational Neuroscience, Berlin. “Hierarchical  
   reinforcement learning and human decision making.” 

10/2015 Yale University, Department of Psychology, “Hierarchical  reinforcement  
   learning and human behavior.” 

7/2016  Gatsby Computational Neuroscience Unit, University College London.  
   “Deep learning to learn.” 

7/2016  Functional Imaging Laboratory, University College London. “A   
   grey area between model-free and model-based reinforcement learning.” 

3/2017 College de France, Paris, “Meta-reinforcement learning: A new paradigm 
for reward-driven learning in the brain.” 

3/2017 University of Bristol, School of Experimental Psychology. “Deep neural 
systems that learn how to learn.” 

4/2017 University of Warwick, Department of Psychology, “Meta-reinforcement 
learning: a bridge between prefrontal and dopaminergic function.” 

4/2017 Gatsby-Kaken Joint Workshop on AI and Neuroscience, Gatsby 
Computational Neuroscience Unit, University College London 

6/2017 Invited tutorial, Reinforcement Learning and Decision Making (RLDM), 
Ann Arbor, Michigan.  

6/2017 Keynote Address, Annual Principal Investigators’ Meeting, National 
Science Foundation Program in Collaborative Research in Computational 
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Neuroscience (CRCNS), “Deep reinforcement learning: Recent 
developments in AI and implications for neuroscience.” 

7/2017 Summer School in Computational and Cognitive Neuroscience, Institute of 
Neuroscience, Shangai, People’s Republic of China 

7/2017 NYU Neuroeconomics Summer School, Shanghai, People’s Republic of 
China 

7/2017 Symposium on Artificial Intelligence and Brain Science, Japanese 
Neuroscience Society, annual meeting, Makuhari, Japan 

7/2017  Workshop on Deep Learning in Computational Cognitive Science, Annual 
Meeting of the Cognitive Science Society, London, UK 

7/2017  Invited Symposium on the Computational Basis of Cognition, Annual 
Meeting of the Cognitive Science Society, London, UK 

9/2017 Workshop on Memory and Imagination in Humans and Machines, Jesus 
College, Cambridge University. “Memory and imagination in AI: Basic 
mechanisms” 

11/2017 Symposium on Neural Implementation of Learning Models, Ecole 
Polytechnique federale, Lausanne, Switzerland. “Meta-reinforcement 
learning” 

11/2017 Neurotheory Group, Oxford University 
12/2017 Hierarchical Reinforcement Learning Workshop, NIPS, Long Beach, CA 
12/2017 Workshop on Cognitively Informed Artificial Intelligence: Insights from 

Natural Intelligence, NIPS, Long Beach, CA 

12/2017 British Neuroscience Society, Christmas Symposium, London 
3/2018 Canonical Computation in Brains and Machines, New York University 
3/2018 Cambridge Neuroscience Seminar, Cambridge University, closing plenary 

lecture 
4/2018 Weinberg Institute for Cognitive Science, University of Michigan, 

Symposium on “The Shared Frontiers of Artificial Intelligence and 
Cognitive Science,” keynote address  

4/2018 Princeton Institute for Advanced Study, Workshop on the Language of 
Thought. “Nature versus Nurture in AI”  

5/2018 Department of Psychology, Harvard University, “Prefrontal cortex as a 
meta-reinforcement learning system” 

6/2018 University College London, Annual Neuroscience Symposium 

6/2018 Institut du Cerveau et de la Moelle Epinière, Paris 
6/2018 Lindau Nobel Laureate Meeting, Tenth Innovation Forum, Lindau, Germany 
7/2018 Cognitive Science Society, annual meeting, Madison, Wisconsin. Keynote 

address 
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10/2018 Stanford Neurosciences Institute, Fifth Annual Symposium 
10/2018 Champalimaud Research Symposium, Lisbon 

10/2018 Instituto Superior Técnico (IST), Lisbon 
10/2018 Workshop on Computational Properties of Prefrontal Cortex, Nashville  
12/2018 Workshop on Mechanistic Cognitive Neuroscience, Janelia Research 

Campus, Howard Hughes Medical Institute 
2/2019 Center for Information and Neural Networks, Fifth Annual CiNet 

Conference, Osaka, Japan.  
4/2019 Sainsbury Wellcome Centre for Circuits and Behavior, Workshop on 

Predictive Processing in the Brain.  
5/2019 MRC-CBU, University of Cambridge, ‘Chaucer Club’ Cognitive 

Neuroscience Seminar 
5/2019  Columbia University, Program for Economic Research, Workshop on 

Efficient Coding and Resource-Limited Cognition.  

5/2019 BrainMind Summit, MIT 
5/2019 Brown University, Workshop on Control Processes. 
5/2019  Workshop on Structure and Priors in Reinforcement Learning (SPiRL), 

International Conference on Learning and Representation, New Orleans. 

5/2019 Cold Spring Harbor Laboratories, Research seminar.  
6/2019 Gatsby Computational Neuroscience Unit, UCL.  Tri-Center Meeting (with 

Columbia University Center for Theoretical Neuroscience and Safra Center 
for Brain Sciences, Hebrew University) 

7/2019 2019 Computational Psychiatry Course, New York City, keynote address. 
7/2019 MIT, Workshop on the Visual Brain, Keynote address.  

8/2019 UK-Korea Neuroscience Symposium, London, plenary address 
8/2019 Laboratory for Social and Neural Systems Research, University of Zurich 

9/2019 Ascona Meeting on Neural Circuits, Ascona, Switzerland 
9/2019 Bernstein Center for Computational Neuroscience, Berlin, Bernstein 

Conference 
2019 Columbia University, Neurotheory Group 

11/2019 Carnegie Mellon University, Center for the Neural Basis of Cognition. 
11/2019  University of Geneva, Departmental Seminar, Department of Basic 

Neuroscience.  
12/2019  University of Zurich, Department of Economics 
2/2020 Cosyne (Computational and Systems Neuroscience) Meeting, Breckenridge, 

Colorado, Gatsby Lecture.  
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3/2020 University of Pennsylvania, Department of Psychology. Annual Pinkel 
Endowed Lecture 

4/2020 University of Washington Computational Neuroscience Center (Postponed 
due to COVID-19).  

5/2020 IEEE International Conference on Robotics and Automation (ICRA), 
workshop on Neuroscience and AI (keynote).  

6/2020 Society for Stereotactic and Functional Neurosurgery, Annual Meeting. 
7/2020  Computational Neuroscience Meeting, CNS2020 (keynote).  
7/2020  Workshop on Cognitive Effort, Annual Meeting of the Cognitive Science 

Society, Toronto. 
7/2020  Workshop on the Origins of Common Sense in Animals and Machines, 

Annual Meeting of the Cognitive Science Society, Toronto. 
10/2020 International Symposium on Artificial Intelligence and Brain Science, 

Tokyo 

10/2020 Stanford Human Centered AI Spring Symposium 
11/2020 Utrech University, Working Group on Human-Centered AI, Kickoff 

meeting. Keynote address.  
12/2020 Workshop on Deep Reinforcement Learning, Neural Information Processing 

Systems (NeurIPS) annual meeting.  
3/2021 Institute of Neuroinformatics UZH/ETH Zurich 

4/2021 Nature Research online symposium, ‘At the Interface of Brain and Machine’ 
5/2021 Max-Planck Institute for Biological Cybernetics, Tübingen 

5/2021 Brain Science Seminar, RIKEN Center for Brain Science, Japan 
5/2021 University of California, Berkeley, Helen Wills Neuroscience Institute, 

Neuroscience Seminar.  
6/2021 University of California, San Diego, Neuroscience Graduate Program 

seminar.  
6/2021 Virtual Dopamine Meeting (ViDA) Conference, Keynote. 
6/2021 ELLIS Program in Semantic, Symbolic and Interpretable Machine Learning, 

Keynote. 

6/2021 Virtual International Symposium on Cognitive Architecture (VISCA) 
7/2021 RL4RealLife Workshop, ICML. 
8/2021 Massey Lecture, Brain, Minds and Machines (BMM) and Methods in 

Computational Neuroscience (MCN) courses, Marine Biological 
Laboratory, Woods Hole, MA. 

10/2021 Plenary Lecture,  Online & Onsite Advanced Course & Symposium on 
Artificial Intelligence & Neuroscience (ACAIN) 2021, Grasmere, U.K. 
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2022 Interdisciplinary Workshop on Computational Developmental Science. 
Banff International Research Station. 

1/2022 Institute of Cognitive Science of the Osnabrück University 
4/2022 Neuroscience for Artificially Intelligent Systems (NAISys), 

Cold Spring Harbor Laboratory, New York 
6/2022 Columbia University, Center for Theoretical Neuroscience 
6/2022 University of California Los Angeles, Department of Neurology Grand 

Rounds 
7/2022 International Symposium on Artificial Intelligence and Brain Science, 

Okinawa Institute of Science and Technology, Japan 

10/2022 ECCV Workshop on Computer Perception 
12/2022 Simons Foundation, Presidential Lecture 
2022/3 Workshop on Artificial Consciousness, Future of Humanity Institute, 

University of Oxford 

2/2023 Department of Psychological and Brain Sciences, Johns Hopkins University 
4/2023 NIH Neuroscience Seminar Series 

4/2023 Baylor College of Medicine, McNair Scholars Symposium, Keynote 
5/2024  Lorna Casselton Memorial Lecture, Oxford University 

12/2024 Stanford University, Deliberative Democracy Lab 
1/2025 Kempner Institute for the Study of Natural and Artificial Intelligence, 

Harvard University  
9/2025 Fourth Annual Symposium on Cyber & International Law, Washington 

College of Law, American University.  
1/2025 University College London, Experimental Psychology Society Sir Frederick 

Bartlett Lecture  
2/2025 Oxford Institute of Technology and Justice, Workshop on International Law 

and Emerging Technologies. 
 
Organizing Roles in Scientific and Other Meetings:  
 

2007  Program Committee, International Conference on Cognitive Modeling 
 
2007 Co-Chair, Minisymposium on “Hierarchical structure in behavior: Computational 

and empirical perspectives,” Neural Information Processing Systems (NIPS), 
Whistler, British Columbia, Canada.   

 
2008 Organizer for Invited Symposium, “The Role of Medial frontal Cortex in Cognition 

and Behavior,”  International Congress of Psychology, Berlin, Germany.   
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2009 Symposium organizer, “Goal-Directed Decision Making: Behavior, Neuroscience, 
Computation.” Princeton University. 

 
2012 Symposium co-chair: “Understanding events: New cross-disciplinary research.” 

Cognitive Neuroscience Society Annual Meeting, Chicago.  
 
2013  Planning Committee:  NIH-funded Symposium “Mechanisms of Motivation, 

Cognition, and Aging Interactions,”  Washington, D.C.  
 
 2013-14 Program Committee, Multidisciplinary Conference on Reinforcement Learning  
    and Decision Making. 
 
 2017  Program Committee, Multidisciplinary Conference on Reinforcement Learning  
    and Decision Making. 
 
 2017  Organizer, Tutorial: Recent Advances in Deep Learning, Annual Meeting of the   

  Cognitive Science Society, London, UK.  
 

2018  Co-organizer, Symposium, “Towards an AI architecture inspired by neuroscience,” 
 Neural Information Processing Systems. NeurIPS.  

 
2019  Co-organizer, Nano-symposium on “Representation learning for exploration and 

 generalization in RL,” Society for Neuroscience, Annual Meeting.  
 
2019  Programme Committee, Cambridge Neuroscience Symposium, Cambridge 

 University. 
 
2019  Co-organizer, DeepMind / UCL joint workshop on neuroscience and artificial 

 intelligence, London 
 
2019-   Fellow, ELLIS Program in Natural Intelligence 
 
2020-21  Program committee, Bernstein Center Conference on Computational Neuroscience 
 
2022  Program committee, Multi-disciplinary Conference on Reinforcement Learning and 

 Decision Making 
 
2023  Organizing Committee, Boehringer Ingelheim Fonds Workshop on Neuroscience 

 and AI.  
 
2026-7  Steering Committee, Civic Learning Week National Forum  
 

Publications: 
 
 Citation count (Google Scholar): 98,918 
 h-index: 108 
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 Books: 
 

Botvinick, M. (2026). AI and Political Freedom. Princeton University Press. 

 
 Research Publications, peer reviewed  (150): 
 

Botvinick, M. M. (1992).  The painting as pilgrimage: Traces of a subtext in the work of  
Campin and his contemporaries.  Art History, 15, 1-18.     

 
Botvinick, M. & Cohen, J. D. (1998). Rubber hand ‘feels’ what eyes see. Nature, 391, 756. 
 
Carter, C. S., Braver, T. S., Barch, D. M., Botvinick, M. M., Noll, D., & Cohen, J. D. 

(1998)  Anterior cingulate cortex, error detection, and the online monitoring of 
performance. Science, 280, 747-749. 

 
Botvinick, M., Nystrom, L., Fissell, K., Carter, C. & Cohen, J. (1999).   Conflict 

monitoring vs. selection-for-action in anterior cingulate cortex.  Nature, 402, 179-
181.  

 
Carter, S. C., Botvinick, M. M., & Cohen, J. D. (1999).  The contribution of the anterior 

cingulate cortex to executive processes in cognition.  Reviews in the Neurosciences, 
10, 49-57.  

 
Carter C. S., MacDonald A. M., Botvinick, M., Ross, L. L., Stenger, A., Noll, D., & Cohen, 

J. D. (2000). Parsing executive processes: strategic versus evaluative functions of 
the anterior cingulate cortex. Proceedings of the National Academy of Sciences, 97, 
1944-1948. 

 
Botvinick, M., Braver, T., Barch, D. Carter, C. & Cohen, J.  (2001).  Conflict monitoring 

and cognitive control.  Psychological Review, 108 (3),  624-652    
 
Van Veen, V., Cohen, J. D., Botvinick, M. M., Stenger, V. A. & Carter, C. S. (2001).  

Anterior cingulate cortex, conflict monitoring, and levels of processing.  
NeuroImage, 14, 1302-1308.  

 
Botvinick, M. & Plaut, D. C. (2002).  Representing task context: proposals based on a 

connectionist model  of action.   Psychological Research, 66, 298-311. 
 
Graziano, M., Cohen, J.D. & Botvinick, M. (2002).  How the brain represents the body.   

Attention and Performance XIX: Common Mechanisms in Perception and Action.  
Prinz, W. and Hommel, B. (Eds.).  Oxford, UK: Oxford University Press.  136-157 

 
Botvinick, M., Cohen, J. D. & Carter, C. S. (2004).  Conflict monitoring and anterior 

cingulate cortex: An update.  Trends in Cognitive Sciences,  8, 539-546. 
 



Matthew Botvinick, M.D., Ph.D.     Page 24 

 

   Botvinick, M. & Plaut, D. C. (2004)  Doing without schema hierarchies: A recurrent  
   connectionist approach to routine sequential action and its pathologies.    
   Psychological Review, 111, 395-429.   

 
   Yeung, N., Botvinick, M. M. & Cohen, J. D. (2004).  The neural basis of error-detection:  

   Conflict monitoring and the error-related negativity.  Psychological Review, 111,  
   931-959. 

 
Botvinick, M. (2005).   Effects of domain-specific knowledge on memory for serial order.  

Cognition, 97, 135-151.   
 
Botvinick, M. & Bylsma, L. M. (2005).  Distraction and action slips in an everyday task: 

Evidence for a dynamic representation of task context.   Psychonomic Bulletin and 
Review, 12, 1011-1017.   

 
Botvinick, M. & Bylsma, L. M. (2005).  Regularization in short-term memory for serial 

order.  Journal of Experimental Psychology: Learning, Memory & Cognition, 31, 
351-358. 

 
Botvinick, M., Jha, A. P., Bylsma, L. M., Fabian, S. A., Solomon, P. E. & Prkachin, K. M. 

(2005).  Viewing facial expressions of pain engages cortical areas involved in the 
direct experience of pain.  NeuroImage, 25, 312-319. 

 
Ullsperger, M., Von Cramon, Y.,  Bylsma, L. & Botvinick, M. (2005).  The conflict 

adaptation effect:  It’s not just priming.  Cognitive, Affective & Behavioral 
Neuroscience, 5, 467-472. 

 
Botvinick, M. & Plaut, D. C. (2006).   Short-term memory for serial order: A recurrent 

neural network model.  Psychological Review, 113, 201-233. 
 
Thompson-Schill, S. L. & Botvinick, M. M. (2006).  Resolving conflict: A response to 

Martin and Cheng (2006).  Psychonomic Bulletin and Review, 13, 402-408.   
 
Botvinick, M. & Plaut, D. C. (2006).  Such stuff as habits are made on: A reply to Cooper 

and Shallice (2006), Psychological Review, 113, 917-928. [Postscript: The way 
forward, 928.] 

 
Botvinick, M. (2007). Conflict monitoring and decision making: Reconciling two 

perspectives on anterior cingulate function.  Cognitive, Affective and Behavioral 
Neuroscience, 7, 356-366. NIHMSID:344234.  

 
Botvinick, M. (2007).  Multilevel structure in behavior and in the brain: a computational 

model of Fuster’s hierarchy.  Philosophical Transactions of the Royal Society, 
Series B: Biological Sciences, 362, 1615-1626. 
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Botvinick, M. & Watanabe, T. (2007). From numerosity to ordinal rank: A gain-field 
model of serial order representation in cortical working memory.  Journal of 
Neuroscience, 27, 8636-8642. 

 
Nieuwenhuis, S., Schweizer, T.S., Mars, R.B., Botvinick, M.M., & Hajcak, G. (2007). 

Error-likelihood prediction in the medial frontal cortex: A critical evaluation. 
Cerebral Cortex, 17, 1570-1581. 

 
Botvinick, M. M. (2008).  Hierarchical models of behavior and prefrontal function.  Trends 

in Cognitive Sciences, 12, 201-208. (NIHMS237047) 
 
Botvinick, M. M., An, J.  (2008).  Goal-directed decision making in prefrontal cortex: a 

computational framework.  In: Koller, D., Bengio, Y., Y., Schuurmans, D., Bouttou, 
L., & Culotta, A. (Eds.)  Advances in Neural Information Processing Systems 
(NIPS), Vol 21, 169-176. 

 
Botvinick, M., Buxbaum, L. & Jax, S. (2009). Toward an integrated account of object and 

action selection: A computational analysis and empirical findings from reaching-to-
grasp and tool use.  Neuropsychologia, 47, 671-683. 

 
Botvinick, M. M., Huffstetler, S. & McGuire, J. (2009). Effort discounting in human 

nucleus accumbens.  Cognitive, Affective and Behavioral Neuroscience, 9, 16-27. 
(PMC2744387) 

 
Botvinick, M. M., Niv, Y. & Barto, A. C. (2009).  Hierarchically organized behavior and 

its neural foundations: a reinforcement learning perspective.  Cognition, 113, 262-
280.  

 
Botvinick, M. M. & Plaut, D. C. (2009).  Empirical and computational support for context-

dependent representations of serial order: Reply to Bowers, Damian and Davis 
(2009).  Psychological Review. 116, 998-1002. 

 
Botvinick, M. M. & Rosen, Z. (2009).  Anticipation of cognitive demand during decision-

making.  Psychological Research, 73, 835-842. (PMC2793678) 
 
Botvinick, M. M., Wang, J., Cowan, E., & Houk, J. (2009).  An analysis of immediate 

serial recall performance in a macaque.  Animal Cognition, 12, 671-678. 
 
Cole, M. W., Freiwald, W., Yeung, N. & Botvinick, M. (2009).  When data from humans 

and monkeys diverge: The case of the anterior cingulate cortex.  Trends in 
Neurosciences. 32, 566-574. 

 
Pereira, F., Mitchell, T. & Botvinick, M. (2009).  Machine learning classifiers and fMRI: a 

tutorial overview.  NeuroImage, 45, S199-S209. 
 
Allen, K., Ibara, S., Seymour, A., Cordova, N. &  Botvinick, M. (2010).  Abstract structural 

representations of goal-directed action, Psychological Science, 21, 1518-1524. 
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Cole, M. W., Yeung, N., Freiwald, W. & Botvinick, M. (2010).  Conflict over anterior 

cingulate cortex: Between-species differences in cingulate may may support 
enhanced cognitive flexibility in humans.  Brain, Behavior and Evolution, 75, 239-
240.  

 
Kool, W., McGuire, J., Rosen, Z., & Botvinick, M. M (2010).  Decision making and the 

avoidance of cognitive demand.  Journal of Experimental Psychology: General, 
139, 665-682. (NIHMS21312, PMC2970648) 

 
McClelland, J. L., Botvinick, M. M., Noel, D., Plaut, D. C., Rogers, T. T., Seidenberg, M., 

& Smith, L. (2010). Letting structure emerge: Connectionist and dynamical systems 
approaches to understanding cognition.  Trends in Cognitive Sciences. 14, 348-356. 

 
McGuire, J. & Botvinick, M. (2010). Prefrontal cortex, cognitive control, and the 

registration of decision costs, Proceedings of the National Academy of Sciences, 
107, 7922-7926. (PMC2867898) 

 
Cikara, M., Botvinick, M. & Fiske, S. (2011). Us versus Them: Social identification shapes 

neural responses to intergroup competition and harm. Psychological Science. 22, 
306-313. 

 
Pereira, F. & Botvinick, M. (2011) Classification of functional magnetic resonance imaging 

data using informative pattern features.  Knowledge Discovery and Data Mining. 
940-946.  

 
Pereira, F. & Botvinick, M. (2011). Information mapping with pattern classifiers: a 

comparative study.  NeuroImage, 56, 476-496.  
 
Pereira, F., Detre, G. & Botvinick, M. (2011).  Generating text from functional brain 

images.  Frontiers in Human Neuroscience, 5, 72.   
 
Ribas-Fernandes, J., Solway, A., Diuk, C., Barto, A. G., Niv, Y. & Botvinick, M. (2011).  

A neural signature of hierarchical reinforcement learning. Neuron, 71, 370-379. 
 
Yeung, N., Cohen, J. D. & Botvinick, M. (2011). Errors of interpretation and modeling: a 

reply to Grinband et al., NeuroImage, 57, 316-319. 
 
Allen, K., Pereira, F., Botvinick, M. & Goldberg, A. (2012).  Distinguishing grammatical 

constructions with fMRI pattern analysis.  Brain and Language, 123, 174-182. 
 
Botvinick, M. (2012).  Hierarchical reinforcement learning and decision making.  Current 

Opinion in Neurobiology, 22, 956-962.  
 
Botvinick, M. & Toussaint, M. (2012).  Planning as inference.  Trends in Cognitive 

Sciences, 10, 485-588.  
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Pereira, F., & Botvinick, M. (2012). A systematic approach to extracting semantic 
information from functional MRI data. In Advances in Neural Information 
Processing Systems 25 (pp. 2276-2284). 

 
Solway, A. & Botvinick, M. M. (2012). Goal-directed decision making as probabilistic 

inference: A computational framework and potential neural correlates. 
Psychological Review, 119, 120-154.  

   
Brunton, B., Botvinick, M. & Brody, C. (2013). Rats and humans can optimally accumulate 

evidence for decision-making. Science, 340, 95-98.  
 
Diuk, C., Tsai, K., Wallis, J., Botvinick, M. & Niv, Y. (2013). Two simultaneous, but 

separable, prediction errors in human ventral striatum.  Journal of Neuroscience, 
33, 5797-5805. 

 
Kool, W., Getz, S. & Botvinick, M. (2013). Neural representation of reward probability: 

Evidence from the Illusion of Control.  Journal of Cognitive Neuroscience, 25, 852-
861.  

 
Kool, W., Wang, G., McGuire, J. & Botvinick, M. (2013). Neural and behavioral evidence 

for an intrinsic cost of self-control. PLoS ONE, 8, e72626.  
 
Pereira, F., Detre, G. & Botvinick, M. (2013). Using Wikipedia to learn semantic feature 

representations of concrete concepts in neuroimaging experiments. Artificial 
Intelligence, 194, 240-252. 

 
Schapiro, A., Rogers, T., Cordova, N., Turk-Browne, N., & Botvinick, M. (2013).  Neural 

representations of events arise from temporal community structure.  Nature 
Neuroscience, 16, 486-492. 

 
Shenhav, A., Botvinick, M. & Cohen, J. D. (2013). The expected value of control: An 

integrative theory of anterior cingulate cortex function. Neuron, 79, 217-240. 
 
Ascoli, G., Botvinick, M., Heuer, D., & Battacharyya, R. (2014).  Neurocognitive models 

of sensemaking. Biologically Inspired Cognitive Architectures, 8, 82-89.  
 
Botvinick, M. & Cohen, J. D. (2014).  Computational models of executive control: Charted 

territory and new frontiers. Cognitive Science,	38, 1249–1285. 
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Botvinick, M. (2018). Bridging between mind and brain. Neuron, 98, 10-11. 



Matthew Botvinick, M.D., Ph.D.     Page 38 

 

 
Santoro, A., Hill, F., Barrett, D., Raposo, D., Botvinick, M. & Lillicrap, T. (2019). Is 

coding a relevant metaphor for building AI? (Commentary on Brette, BBS, 2019), 
Brain and Behavioral Sciences, 42, e240.  
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Botvinick, M. (2006).  A gain-field model that simulates human immediate serial recall 
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Stachenfeld, K., Gershman, S. & Botvinick, M. (2015). Reinforcement learning objectives 

constrain the cognitive map. Multidisciplinary Conference on Reinforcement 
Learning and Decision Making. [Selected for oral presentation] 

 
Berliner, J. & Botvinick, M. (2015). Reward-based decision making with an infinite choice 

set. Multidisciplinary Conference on Reinforcement Learning and Decision 
Making.  

 
Mommenejad, I., Cheong, J., Gershman, S. & Botvinick, M. (2015). The successor 

representation in human reinforcement learning: evidence from retrospective 
revaluation. Multidisciplinary Conference on Reinforcement Learning and Decision 
Making.  

 
Butcher, P. A., Straccia, M. A., Cohen, J. D., Botvinick, M. M., & Shenhav, A. (2015) 

Reach trajectories as another index of preferences in dietary choice. Society for 
Neuroeconomics, Annual meeting. 

 



Matthew Botvinick, M.D., Ph.D.     Page 44 

 

Ritter, S., Long, C., Paperno, D., Baroni, M., Botvinick, M. & Goldberg, A. (2015). 
Leveraging Preposition Ambiguity to Assess Compositional Distributional Models 
of Semantics. Fourth Joint Conference On Lexical And Computational Semantics 
(*SEM 2015) 

 
Kool, W. & Botvinick, M. (2015).  Dopaminergic genes predict the cost of cognitive 

control and reliance on habit.  Society for Neuroeconomics, Annual meeting.  
 
Musslick, S., Shenhav, A., Botvinick, M. M., & Cohen, J. D. (2015). A computational 

model of control allocation based on the Expected Value of Control. Second 
Multidisciplinary Conference on Reinforcement Learning and Decision Making 
(RLDM). 

Miller, K., Botvinick, M. & Brody, C. (2016). The role of orbitofrontal cortex in model-
based planning in the rat. Cosyne.  

 
Schapiro, A. C., Turk-Browne N. T. B., Botvinick, M. M., Norman, K. A. (2016). 

Complementary learning systems within the hippocampus. Workshop on 
Contemporary Neural Network Models, Philadelphia.  

 
Schapiro, A. C., Turk-Browne N. T. B., Botvinick, M. M., Norman, K. A. (submitted). 

Complementary learning systems within the hippocampus: A neural network 
modeling approach to reconciling episodic memory with statistical learning. Society 
for Neuroscience, Annual Meeting.  

 
Santoro, A., Bartunov, S., Botvinick, M., Wierstra, D.,  & Lillicrap, T. (2017). Meta-

learning with memory-augmented neural networks. Neural Information Processing 
Systems (NeurIPS), Workshop on Deep Learning.  

 
Miller, K., Botvinick, M. & Brody, C. (2016). The role of orbitofrontal cortex in model-

based planning in the rat. Society for Neuroscience, annual meeting.  
 
Miller, K., Botvinick, M. & Brody, C. (2017). The role of orbitofrontal cortex in planning: 

Decision process, learning process, or both? Cosyne. 
 
Wang, J., Kurth-Nelson, Z., TB, D., Liebo, J., Kumaran, D., & Botvinick, M. (2017). Meta-

reinforcement learning: a bridge between prefrontal and dopaminergic function. 
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