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CURRICULUM VITAE 
July 21, 2019 

 
PERSONAL 

 
Name:      Daeyeol Lee 
 
Citizenship:     Republic of Korea  
 
Permanent residency:   United States of America 
 
Current Position:    Bloomberg Distinguished Professor 
       The Zanvyl Krieger Mind/Brain Institute 
       Department of Psychological and Brain Sciences 
       Department of Neuroscience 
       Johns Hopkins University 
 
Mailing address:    3400 N. Charles Street 
       Baltimore, MD 21218 
 
Phone:      +1 (410) 516-1165 
FAX:      +1 (410) 516-8648 
E-mail:      daeyeol@jhu.edu 
 
EDUCATION 

 
1989   B.Econ.  Economics   Seoul National University, Korea. 
1990   M.S.   Biology    University of Illinois at Urbana-Champaign, USA 
1995   Ph.D.   Neuroscience   University of Illinois at Urbana-Champaign, USA 
 
ACADEMIC POSITIONS 

 
1995-1997  Postdoctoral Associate Department of Physiology 
          University of Minnesota, USA 
 
1997-2000  Assistant Professor  Department of Neurobiology and Anatomy 
    (tenure track)   Wake Forest University School of Medicine 
 
2000-2006  Assistant Professor  Department of Brain and Cognitive Sciences 
    (tenure track)   Center for Visual Science 
          University of Rochester 
 
2006-2012  Associate Professor  Department of Neurobiology 
    (tenured)    Yale School of Medicine 
          Department of Psychology, Yale University 
           
2012-2019  Professor    Department of Neuroscience  
          (formerly Department of Neurobiology) 
          Yale School of Medicine 
          Department of Psychology, Yale University 
 
2017-2019  Professor    Department of Psychiatry 
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          Yale School of Medicine 
 
2018-2019  Professor    Department of Cellular and Molecular Physiology 
          Yale School of Medicine 
 
2019-   Professor Adjunct  Department of Neuroscience 
          Yale School of Medicine 
 
2019-   Professor    The Zanvyl Krieger Mind/Brain Institute 
          Department of Psychological and Brain Sciences 
          Department of Neuroscience 
          Johns Hopkins University 
 
 
HONORS AND AWARDS 

 
1986-1989  Danam Fellowship, Danam Foundation 
1987-1989  Fellowship for Prominent Collegians, Korea Foundation for Advanced Studies 
1989   Graduate cum laude, Seoul National University 
1989-1990  University Fellowship, University of Illinois at Urbana-Champaign 
1989-1995  Fellowship for Study Abroad, Korea Foundation for Advanced Studies 
2008   Loucks Lecture, Department of Psychology, University of Washington at Seattle 
2009   Wellington-Burnham Lecture, Department of Economics, Tufts University 
2017-   Dorys McDonnell Duberg Professor of Neuroscience, Yale University 
2019-   Bloomberg Distinguished Professor of Neuroscience, Johns Hopkins University 
 
RESEARCH INTEREST 

 
Neural mechanisms of sequence learning and selection 
Neural mechanisms of decision making under uncertainty 
Neural mechanisms of inter-temporal choice 
Reinforcement learning and its neural substrates 
Behavioral economics and game theory   
Functions of primate prefrontal cortex and basal ganglia 
Neural coding 
Interval timing 
Neural basis of numerosity and arithmetic 
 
ACTIVE GRANT SUPPORT 

 
2015-2020 PI   NIH Research Grant (R01 MH108629) 
      “Neural Basis of Temporal Decision Making” 
      Total award: $2,085,708 
 
2016-2021 PI   NIH Research Grant (R01 MH108643) 
      “Rapid Actions of Ketamine in the Prefrontal Cortex” 
      Total award:  $3,286,756   
 
2018-2023 PI   NIH Research Grant (R01 MH118925) 
      “CRCNS: Neural Basis of Planning” 
      (co-PI: Weiji Ma, New York University) 
      Total award: $1,994,783 
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2016-2021 Sub-PI  NIH Research Grant (R01 MH111425) 
      “Neuronal Substrates of Hemodynamic Signals in the Prefrontal Cortex”  
      (PI: John O’Doherty, Doris Tsao, Caltech) 
      Annual direct cost (subcontract only): $74,806 
       
2016-2021 Investigator NIH Research Grant (R01 DA043443) 
      “Individual Differences & Cocaine Effects on Impulsive Choice in Rats” 
      (PI: Jane Taylor, Yale School of Medicine)  
 
2017-2022 Investigator NIH Research Grant (R01 DA041480) 
      “Decision-making Dysfunction and Chronic Cocaine” 
      (PI: Jane Taylor, Yale School of Medicine) 
 
 
PAST GRANT SUPPORT 

 
1999-2003 PI   James S. McDonnell Foundation, Cognitive Neuroscience Grant 
      “Neural Mechanisms of Binding and Short-term Memory Capacity” 
      Total award: $148,478 
 
1999-2005 PI   NIH Research Grant (R01 MH059216) 
      “Cortical Mechanisms of Sequence Learning” 
      Total award: $1,443,720 
 
2004-2005 PI   NIH Conference Grant (R13 MH070450) 
      “Symposium: Adaptive Representation and Control in Vision” 
      Total award: $35,746 
 
2003-2008 PI   NIH Research Grant (R01 NS044270) 
      “Dynamics of Cortical Communication” 
      Total award: $1,346,624 
 
2004-2009 PI   NIH Research Grant (R01 MH073246) 
      “CRCNS: Dynamics and Neural Basis of Decision Making in Primate   
      Frontal Cortex” (co-PI: Xiao-Jing Wang, Yale University) 
      Total award: $1,498,529 
 
2005-2010 PI   NIH Program Project Grant (P01 NS048328) 
      “Neural Interactions Among Multiple Motor Structures” (Director, Marc H. 
      Schieber) 
      Project 3: Corticostriatal Network   
      Total award: $7,666,627 
      Annual direct cost for Project 3: $147,162 
 
2006-2010 co-PI  NSF Research Grant (SES-0624190) 
      “The evolution of our preferences: evidence from primate trading    
      behavior” (PI: Laurie Santos, Department of Psychology, Yale University) 
      Total award: $749,324 
 
2005-2010 PI   NIH Research Grant (R01 MH059216) 
      “Cortical Mechanisms of Sequence Learning”    
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      Total award: $1,395,936 
 
2007-2012 PI   NIH Research Grant (RL1 DA024855) 
      Interdisciplinary Research Consortium on Stress, Self-control and    
      Addiction (Director, Rajita Sinha, Department of Psychiatry, Yale    
      University) 
      Project 4: Stress, prefrontal cortex, and decision making.  
      Total direct cost for Project 4: $750,000 
 
2008-2013 Co-PI  NIH Program Project Grant 
      Molecular and Cellular Basis of Cognitive Aging in Prefrontal Cortical   
      Network (Project 1; Director, Amy Arnsten; PI, Min Wang, Department of  
      Neurobiology, Yale University) 
      Annual direct cost for Project 1: $167,284 
 
2010-2014 PI   NIH Exploratory Center Grant 
      Translational Research of Cocaine, Striatum, and Impulsivities  
      (Director, Marc Potenza, Department of Psychiatry, Yale University) 
      Project 3: Cocaine, Impulsivity, and Striatal Function in NHPs 
      Annual direct cost for Project 3: $100,000 
 
2010-2016 PI   NIH Research Grant (R01 DA029330) 
      “Decision Making and Orbitofrontal Cortex” 
      Total award: $1,861,875 
 
2014-2016 PI   NIH Research Grant (R21 MH104460) 
      “Learning and Selection in the Basal Ganglia” 
      Total direct cost: $275,000 
 
2015-2018 co-PI  BlackThorn Therapeutics 
      “Effects of kappa receptor antagonist on prefrontal functions  
      related to decision making” 
      Total award: $367,166 
 
PROFESSIONAL ACTIVITIES 

 
Editorial Experience: 
2006   Guest Editor, Neural Networks, Special issue on neurobiology of decision making 
2009-2012 Associate Editor, Journal of Neuroscience 
2009  Guest Editor, Frontiers in Behavioral Neuroscience, Special topic on Neuroeconomics 
2010  Guest Editor, Frontiers in Behavioral Neuroscience, Special topic on Reinforcement   
    learning 
2010  Guest Editor, Frontiers in Decision Neuroscience, Special topic on Neurobiology of choice 
2008-2014 Review Editor, Frontiers in Behavioral Neuroscience 
2014-2015 Associate Editor, Frontiers in Behavioral Neuroscience 
2012-2018 Reviewing Editor, Journal of Neuroscience 
2010-  Associate Editor, Frontiers in Decision Neuroscience 
2016-  Faculty, F1000 Faculty 
2016-  Editorial Board, Computational Psychiatry 
2017-  Board of Reviewing Editors (BRE), eLife 
2019-  Advisory Board, Neuroscience Next.  
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Advisory Boards: 
2009   Advisory Board   Faculty of 1000 Medicine Reports 
2016  Advisory Board  Institute of Basic Sciences, Korea 
 
Scientific Advisory Boards: 
2014-2018 Bonsai AI, Inc.  
2014-  Neurogazer, Inc.  
 
Society committees: 
2008   Program Committee  International Conference of Cognitive Science.  
 
Meetings Organized: 
2004   Co-organizer   Center for Visual Science Sympoisum, “Adaptive Representation  
        and  Control in Vision”, University of Rochester, Rochester, NY 
2007   Co-organizer   Okinawa Institute of Science and Technology Workshop on   
        Cognitive Neurobiology, Okinawa, Japan.  
2008   Co-organizer   Symposium on Decision Making and the Brain, 6th International  
        Conference of Cognitive Sciences, Seoul, Korea.   
2009   Co-organizer   Perspective of Decision Neuroscience: Beyond the Biological   
        Approach of Brain Science, 36th International Congress of   
        Physiological Science, Kyoto, Japan.  
2010  Organizer    Machine Learning in the Brain: Quo Vadis? American Psychological 
        Association 118th Annual Convention, San Diego.   
2013  Co-organizer   Neural Circuits for Decision Making and Reinforcement Learning  
        Kavli Symposium, Department of Neurobiology, Yale University  
        School of Medicine 
2014  Co-organizer   Yale Workshop on Perception and Choice 
 
Grant Review: 
2003, 2006-07,  
2011, 2013     The Wellcome Trust, UK 
2006      Medical Research Council, UK 
2004, 2006     Netherlands Organisation for Scientific Research (NWO) 
2004, 2009-10    Human Frontier Science Program 
2001, 2004-05,  
2008, 2011-13    National Institute of Health, Special Emphasis Panels 
2005      National Institute of Health 
       Learning and Memory Study Section (ad hoc) 
2002-04, 2008, 2011-12  National Science Foundation (ad hoc) 
2005-06, 2008    CRCNS Review Panel, National Science Foundation 
2006      United States-Israel Binational Science Foundation 
2007      Cognitive Neuroscience Study Section (ad hoc) 
       National Institute of Health, (ad hoc) 
2007-11      Cognitive Neuroscience Study Section (regular member) 
       National Institute of Health 
2008      Global Centers of Excellence (COE) Program, Ministry of     
       Education, Culture, Sports, Science and Technology (MEXT), Japan.  
2008       Natural Sciences and Engineering Research Council of Canada 
 
Manuscript Review: 
Brain and Cognition / Cerebral Cortex / Current Biology / eLife 
Experimental & Clinical Psychopharmacology / Experimental Brain Research 
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Frontiers in Behavioral Neuroscience / Frontiers in Decision Neuroscience 
Human Brain Mapping / Journal of Cognitive Neuroscience 
Journal of Computational Neuroscience / Journal of Neuroscience / Journal of Neurophysiology 
Nature / Nature Neuroscience / Nature Reviews Neuroscience / Neural Networks 
Neurology / Neuron / Neuroscience Letters / Perception / PLoS Biology  
PLoS Computational Biology / PNAS / Quarterly Journal of Experimental Psychology 
Science / Somatosensory and Motor Research / Trends in Cognitive Sciences 
 
Review of Book Proposals: 
Garland Science / Oxford University Press 
 
Society Memberships: 
1997-2008     Psychonomic Society 
2003-2012     Society for Cognitive Neuroscience 
2004-2008     Society for Neuroeconomics 
2011-2012     New York Academy of Sciences 
1989-      Society for Neuroscience 
2002-      Association for Psychological Science 
 
 
TEACHING EXPERIENCE 

 
Undergraduate Teaching: 
2001-2006     Neuroscience Senior Seminar 
2001-2006     Sensory and Motor Neuroscience 
 
Medial Teaching: 
1997-1999     Microanatomy  
 
Graduate Teaching: 
1998-2000     Introduction to Neuroscience  
1998-2000     Sensory Neuroscience  
1998-2000     Research Design and Methods 
2001-2005     Sensory Systems 
2004      Neuroeconomics: Cognitive Neuroscience of Decision Making 
2007-      Principles of Neuroscience 
2008      Seminar in Visuomotor Neurophysiology (with James Mazer) 
2010, 2013     Seminar in Neurophysiology of Decision Making (with James Mazer) 
2012, 2015     Seminar in Neuroeconomics (with Ifat Levy) 
2017      Statistics and Data Analysis in Neuroscience  
 
STUDENT ADVISING 

 
Undergraduate students (research): 
2007-2008    Drew Marticorena   Yale University (Cognitive Science) 
2008     Eric Tsytsylin    Yale University (Cognitive Science) 
 
Graduate students: 
2001-03     Michelle Conroy    University of Rochester 
2001-06     Jeong-Woo Sohn    University of Rochester 
2004-06     Jaewon Hwang    University of Rochester 
2008-14     Christopher Donahue   Yale University (Neurobiology) 
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2009-15     Matthew Kleinman    Yale University (Neurobiology) 
2012-18     Bart Massi     Yale University (Neuroscience) 
 
Postdoctoral fellows: 
2000-01     Stephan Quessy     University of Rochester 
2001-06     Dominic J. Barraclough  University of Rochester 
2001-06     Bruno B. Averbeck   University of Rochester 
2004-08    Hyojung Seo     Yale University 
2005-12     Soyoun Kim     Yale University 
2006-08    Sang June Oh    Yale University 
2007-09     Xinying Cai     Yale University 
2007-10     Hiroshi Abe     Yale University 
2008-12     Timothy Vickery    Yale University (co-advised by Marvin Chun) 
2013-15     Hansem Sohn    Yale University 
2015-16     Matthew McGinley   Yale University  
             (co-advised by David McCormick) 
2017-     Zhixian Cheng    Yale University 
2018-     Mariann Oemisch   Yale University 
 
THESIS COMMITTEE 

 
Master thesis: 
2004      Michelle Conroy    University of Rochester 
 
PhD Qualifying Exam Committee: 
2003     Jason Droll     University of Rochester 
2004     Daniel Zaksas    University of Rochester 
2005     Jaimee Reynolds    University of Rochester 
2006     Jeong-Woo Sohn    University of Rochester 
2007     Matthew Johnson   Yale University (INP) 
      Matthew Krause    Yale University (INP) 
2008     Nao J. Gamo     Yale University (INP) 
2009     Nathaniel J. Smith   Yale University (INP) 
      Venkat Lakshminarayanan Yale University (Psychology) 
2011     Lu Jin      Yale University (Neubiology) 
      Jah Chaisangmongkon  Yale University (INP) 
      Robert Wickham    Yale University (INP) 
      Zhihao Zhang    Yale University (INP) 
2013     Carol Gianessi    Yale University (INP) 
2014     Genevieve Yang    Yale University (INP)  
2015     Brian DeAngelis    Yale University (INP) 
2016     Ruonan Jia     Yale University (INP) 
      Juyue Chen     Yale University (INP) 
      Matthew Piva    Yale University (INP) 
      Jacob Lister     Yale University (INP)  
2017     Richard Crouse    Yale University (INP) 
      Zhicheng Sun    Yale University (INP)  
      Daniel Ehrlich    Yale University (INP) 
      Abigail Greene    Yale University (INP) 
2018     Leah Fleming    Yale University (INP) 
      Hongli Wang     Yale University (INP) 
2019     Kathy Zhang     Yale University (INP) 
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Doctoral thesis: 
2002     Ruskin Hunt     University of Rochester (BCS) 
2003     Joseph Atkins    University of Rochester (BCS) 
2005     Jason Droll     University of Rochester (BCS) 
2006     Daniel Zaksas    University of Rochester (Neuroscience) 
      Jeong-Woo Sohn    University of Rochester (BCS) 
      Alireza Soltani    Brandeis University (Physics) 
2008     Noah Shamosh    Yale University (Psychology) 
2009     Ethan Bromberg-Martin  Brown University 
2011     Jeremy Shen     Yale University (Psychology) 
      Venkat Lakshminarayanan Yale University (Psychology) 
2012     Nao J. Gamo     Yale University (Neurobiology) 
      Matthew Krause    Yale University (Neurobiology) 
      Alice Yiqing Wang   Harvard University 
      John Murray     Yale University (Physics) 
      Nathaniel J. Smith    Yale University (INP) 
      Nicholas J. Gustafson   New York University 
2015     Heyeon Park     Seoul National University (Psychology) 
      Jah Chaisangmongkon  Yale University (INP)   
2016     Zhihao Zhang     Yale University (INP) 
      Lu Jin      Yale University (Neuroscience) 
      Zhihao Luo      Harvard University (Neuroscience) 
2018     Carol Gianessi    Yale University (INP) 
2019     Thomas O’Connell   Yale University (Psychology)    \ 
      Alex Gribizis     Yale University (INP) 
      Lan Tang     Yale University (INP)  
      Shiva GhanniFarashahi   Dartmouth University (PBS) 
      Jessica Joiner    Yale University (Psychology) 
 
DEPARTMENT AND UNIVERSITY SERVICE 

 
2000    Graduate Recruitment Planning Committee Center for Visual Science,  
     University of Rochester 
2002    Admission committee, Department of Brain and Cognitive Sciences,  
     University of Rochester 
2002-06    Curriculum committee, Inter-departmental Graduate Program in Neuroscience, 
     University of Rochester 
2002-06    Web and Communications committee,  
     Interdepartmental Graduate Program in Neuroscience, University of Rochester 
2003    Director, Center for Visual Science Summer Undergraduate Research Fellowship, 
     University of Rochester 
2003-06    Coordinator, Center for Visual Science Web site, University of Rochester.   
2005-06    Undergraduate Committee, Department of Brain and Cognitive Sciences,   
     University of Rochester 
2006    Associate Director, Center for Visual Science, University of Rochester 
2008-    Executive Committee, Cognitive Science Program, Yale University 
2012    Computational Neuroscience Faculty Search Committee 
     Department of Neurobiology, Yale University School of Medicine 
2012-17    Admission Committee, Interdepartmental Neuroscience Program, Yale   
     University 
2015     Cognitive Neuroscience Planning Committee, Yale University 
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2015-17    Faculty Search Committee, Department of Neuroscience, Yale University    
2015-17    Biological Sciences Advisory Committee, Yale University 
2015-    Steering Committee, Kavli Institute for Neuroscience, Yale University 
2016-    Department of Neuroscience, Seminar Committee, Yale University 
2016-    Interdepartmental Neuroscience Program, Education Committee, Yale University 
 
 
PUBLICATIONS 

 
Books: 
 1. Lee D (2017) Birth of Intelligence (in Korean). Bada Publisher.  
 2. Lee D (2019) Birth of Intelligence. Oxford University Press. In press.  
 
Peer-reviewed Journal Articles: 
 1. Lee D, Lee C, and Malpeli JG (1992)  Acuity-sensitivity trade-offs of X and Y cells in the cat 
lateral geniculate complex: role of the medial interlaminar nucleus in scotopic vision. Journal of 
Neurophysiology 68: 1235-1247. 
 2. Malpeli JG and Lee D (1994)  Thermodynamic model of the morphogenesis of the primate lateral 
geniculate nucleus.  Proc. Inter. Conf. Neural Information Processing, 1: 309-314. 
 3. Lee D and Malpeli JG (1994)  Global form and singularity: modeling the blind spot's role in 
geniculate morphogenesis. Science 263: 1292-1294.  
 4. Lee D and Malpeli JG (1995)  Retinal representation: response. Science 267: 1038. 
 5. Malpeli JG, Lee D, and Baker FH (1996) Laminar and retinotopic organization of the macaque 
lateral geniculate nucleus: magnocellular and parvocellular magnification functions. Journal of 
Comparative Neurology 375: 363-377. 
 6. Port NL, Lee D, Dassonville P, and Georgopoulos AP (1997)  Manual interception of moving 
targets: I. Performance and movement initiation. Experimental Brain Research 116: 406-420. 
 7. Lee D, Port NL, and Georgopoulos AP (1997) Manual interception of moving targets: II. Online 
control of overlapping submovements. Experimental Brain Ressearch 116: 421-433. 
 8. Lee D, Port NL, Kruse W, and Georgopoulos AP (1998)  Variability and correlated noise in the 
discharge of neurons in motor and parietal areas of the primate cortex. Journal of Neuroscience 18: 
1161-1170. 
 9. Lee D and Malpeli JG (1998)  Effects of saccades on the activity of neurons in the cat lateral 
geniculate nucleus. Journal of Neurophysiology 79: 922-936.  
 10. Lee D (1999) Effects of exogenous and endogenous attention on visually guided hand 
movements. Cognitive Brain Research 8: 143-156. 
 11. Lee D (2000) Learning of Spatial and Temporal Patterns in Sequential Hand Movements. 
Cognitive Brain Research 9:35-39.  
 12. Jung MW, Qin Y, Lee D, and Mook-Jung I (2000) Relationship among discharges of 
neighboring neurons in the rat prefrontal cortex during spatial working memory tasks.  Journal of 
Neuroscience 20: 6166-6172. 
 13. Lee D and Chun MM (2001) What are the Units of Visual Short-term Memory: Objects or 
Spatial Locations? Perception & Psychophysics 63: 253-257. 
 14.  Port NL, Kruse W, Lee D, and Georgopoulos AP (2001) Motor cortical activity during 
interception of moving targets. Journal of Cognitive Neuroscience 13: 306-318. 
 15.  Lee D, Port NL, Kruse W, and Georgopoulos AP (2001) Neuronal clusters in the primate motor 
cortex during interception of moving targets. Journal of Cognitive Neuroscience 13: 319-331. 
 16.  Lee D (2002)  Analysis of phase-locked oscillations in multi-channel single-unit spike activity 
with wavelet cross-spectrum.  Journal of Neuroscience Methods 115: 67-75.   
 17.  Lee D and Quessy S (2003) Activity in the supplementary motor area related to learning and 
performance during a sequential visuomotor task. Journal of Neurophysiology  89: 1039-1056.   
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 18.  Lee D and Quessy S (2003). Visual search is facilitated by scene and sequence familiarity in 
rhesus monkeys. Vision Research 43: 1455-1463. 
 19.  Lee D (2003). Coherent oscillations in neuronal activity of the supplementary motor area 
during a visuomotor task. Journal of Neuroscience 23: 6798-6809.  
 20.  Averbeck BB and Lee D (2003). Neural noise and movement-related codes in macaque 
supplementary motor area.  Journal of Neuroscience 23: 7630-7641.  
 21.  Averbeck BB and Lee D (2004)  Coding and transmission of information by neural ensembles. 
Trends in Neuroscience 27: 225-230.  
 22.  Barraclough DJ, Conroy ML and Lee D (2004).  Prefrontal cortex and decision making in a 
mixed-strategy game. Nature Neuroscience 7: 404-410. 
 23.  Lee D (2004) Behavioral context and coherent oscillations in the supplementary motor area. 
Journal of Neuroscience 24: 4453-4459.   
 24.  Lee D, Conroy ML, McGreevy BP, and Barraclough DJ (2004) Reinforcement learning and 
decision making in monkeys during a competitive game. Cognitive Brain Research 22: 45-58.   
 25.  Lee D, McGreevy BP, and Barraclough DJ (2005)  Learning and decision making in monkeys 
during a Rock-Paper-Scissors game. Cognitive Brain Research 25: 416-430.  
 26.  Averbeck BB, Sohn J, and Lee D (2006).  Activity in prefrontal cortex during dynamic selection 
of action sequences.  Nature Neuroscience 9: 276-282. 
 27.  Lee D (2006).  Neural basis of quasi-ratioanl decision making. Current Opinion in 
Neurobiology  16:191-198.  
 28.  Averbeck BB, and Lee D (2006) Effects of noise correlations on information encoding and 
decoding.  Journal of Neurophysiology 95: 3633-3644.  
 29.  Lee D, Schieber MH (2006)  Serial correlation in lateralized choices of hand and target.  
Experimental Brain Research 174: 499-509.  
 30.  Soltani A, Lee D, and Wang X-J (2006) Neural mechanism for stochastic behavior during a 
competitive game.  Neural Networks 19: 1075-1090.  
 31.  Sohn J-W and Lee D (2006) Effects of reward expectancy on sequential eye movements in 
monkeys.  Neural Networks 19: 1181-1191.   
 32.  Averbeck BB, and Lee D (2007)  Prefrontal neural correlates of memory for sequences.  
Journal of Neuroscience 27: 2204-2211.   
 33.  Lee D, and Seo H (2007) Mechanisms of reinforcement learning and decision making in the 
primate prefrontal cortex.  Annals of the New York Academy of Sciences 1104: 108-122.   
 34.  Lee D, Rushworth M, Walton M, Watanabe M, Sakamagi M (2007). Functional specialization 
of the primate frontal cortex during decision making. Journal of Neuroscience 27: 8170-8173.  
 35.  Seo H and Lee D (2007).  Temporal filtering of reward signals in the dorsal anterior cingulate 
cortex during a mixed-strategy game.  Journal of Neuroscience 27: 8366-8377.   
 36.  Seo H, Barraclough DJ, and LeeD (2007)  Dynamic signals related to choices and outcomes in 
the dorsolateral prefrontal cortex.  Cerebral Cortex 17: i110-i117.  
 37.  Kim H, Lee D, Shin Y-M, and Chey J (2007) Impaired strategic decision-making in 
schizophrenia.  Brain Research 1180:90-100.   
 38.  Kim Y, Huh N, Lee H, Baeg E, Lee D, and Jung MW (2007) Encoding of action history in the 
rat ventral striatum.  Journal of Neurophysiology 98: 3548-3556.  
 39.  Sohn J-W, and Lee D (2007)  Order-dependent modulation of directional signals in the 
supplementary and presupplementary motor areas.  Journal of Neuroscience 27: 13655-13666.   
 40.  Lee D (2008)  Game theory and neural basis of social decision making. Nature Neuroscience 
11: 404-409.   
 41.  Kim S, Hwang J, and Lee D (2008) Prefrontal coding of temporally discounted values during 
inter-temporal choice.  Neuron 59: 161-172.    
 42.  Seo H, and Lee D (2008) Cortical mechanisms for reinforcement learning in competitive 
games. Philosophical Transactions of the Royal Society B 363: 3845-3857.  
 43.  Luhmann C, Chun MM, Yi DJ, Lee D, and Wang, XJ (2008) Neural dissociation of delay and 
uncertainty in inter-temporal choice. Journal of Neuroscience 28: 14459-14466.   
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 44.  Seo H and Lee D (2009) Behavioral and neural changes following the gains and losses of 
conditioned reinforcers.  Journal of Neuroscience  29: 3627-3641.  
 45.  Kim S, Hwang J, Seo H, and Lee D (2009) Valuation of uncertain and delayed rewards in 
primate prefrontal cortex.  Neural Networks 22:294-304.   
 46.  Seo H, Barraclough DJ, and Lee D (2009) Lateral intraparietal cortex and reinforcement 
learning during a mixed-strategy game. Journal of Neuroscience 29: 7278-7289.   
 47.  Hwang J, Kim S, and Lee D (2009) Temporal discounting and inter-temporal choice in rhesus 
monkeys.  Frontiers in Behavioral Neuroscience 3:9.  
 48.  Kim H, Sul JH, Huh N, Lee D, and Jung MW (2009) Role of striatum in updating values of 
chosen actions.  Journal of Neuroscience 29: 14701-14712.   
 49.  Curtis CE and Lee D (2010) Beyond working memory: the role of persistent activity in decision 
making. Trends in Cognitive Sciences 14: 216-222.   
 50.  Sul JH, Kim H, Huh N, Lee D, and Jung MW (2010) Distinct roles of rodent orbitofrontal and 
medial prefrontal cortex in decision making.  Neuron 66: 449-460.      
 51.  Cai X, Kim S, and Lee D (2011) Heterogeneous coding of temporally discounted values in the 
dorsal and ventral striatum during inter-temporal choice.  Neuron 69: 170-182.   
 52.  Bernacchia A, Seo D, Lee D, and Wang X-J (2011) A reservoir of time constants for memory 
traces in cortical neurons.  Nature Neuroscience 14: 366-372.   
 53.  Abe H, and Lee D (2011) Prefrontal neurons carry signals necessary for learning from both 
actual and hypothetical outcomes.  Neuron 70: 731-741.       
 54.  Kim S and Lee D (2011) Prefrontal cortex and impulsive decision making.  Biological 
Psychiatry 69: 1140-1146.  
 55.  Wang M, Gamo NJ, Yang Y, Jin LE, Wang XJ, Laubach M, Mazer JA, Lee D, and Arnsten AFT 
(2011) Neural basis of age-related cognitive decline.  Nature 476: 210-213.      
 56.  Sul JH, Lee D, and Jung MW (2011) Neural signals for choice and its evaluation in rodent 
secondary motor cortex.  Nature Neuroscience 14: 1202-1208.    
 57.  Vickery TJ, Chun MM, and Lee D (2011) Ubiquity and specificity of reward signals throughout 
the human brain. Neuron 72: 166-177.  
 58.  Abe H, Seo H, and Lee D (2011) Prefrontal cortex and hybrid learning during iterative 
competitive games. Annals of the New York Academy of Sciences 1239: 100-108.  
 59.  Seo H, Vickery TJ, and Lee D (2011) Game theory in neuroscience. Cognitive Critique 4: 87-
120.  
 60.  Kim S, Bobeica I, Gamo N, Arnsten AF, and Lee D (2012).  Effects of alpha-2A adrenergic 
receptor agonist on temporal discounting and risk preference in primates.  Psychopharmacology 219: 
363-375.  
 61.  Lee D, Seo H, and Jung MW (2012) Neural basis of reinforcement learning and decision 
making. Annual Review of Neuroscience 35: 287-308.     
 62.  Kim S, Hwang J, Cai X, and Lee D (2012)  Prefrontal activity related to values of objects and 
locations. Frontiers in Neuroscience 6: 108.  
 63.  Lee H, Ghim JW, Kim H, Lee D, and Jung MW (2012) Hippocampal neural correlates for 
values of experienced events. Journal of Neuroscience 32: 15053-15065.   
 64.  Chen LL, Lee D, Fukushima K, and Fukushima J (2012) Submovement composition of head 
movement. PLoS One 7: e47565. 
 65.  Seo H and Lee D (2012) Neural basis of learning and preference during social decision making. 
Current Opinion in Neurobiology 22: 990-995.   
 66.  Kim H, Lee D, Jung MW (2013) Signals for previous goal choice persist in the dorsomedial, but 
not dorsolateral, striatum of rats. Journal of Neuroscience 33: 35-51.  
 67.  Jo S, Kim K, Lee D, and Jung MW (2013) Effect of orbitofrontal lesions on temporal 
discounting in rats. Behavioural Brain Research 245: 22-28.  
 68.  Lee, D (2013) Decision making: from neuroscience to psychiatry. Neuron 78: 233-248.  
 69.  Newsome WT, Glimcher PW, Gottlieb J, Lee D, and Platt ML (2013) Comment on “In monkeys 
making value-based decisions, LIP neurons encode salience and not action value”. Science 340: 430.  



Daeyeol Lee 
12 

 
 

 

 70.  Donahue CH, Seo H, and Lee, D (2013) Cortical signals for rewarded actions and strategic 
exploration. Neuron 80: 223-234.  
 71.  Maoz U, Rutishauser U, Kim S, Cai X, Lee D, and Koch C (2013) Predeliberation activity in 
prefrontal cortex and striatum and the prediction of subsequent value judgment. Frontiers in Decision 
Neuroscience 7: 225.   
 72. Livingstone MS, Pettine WW, Srihasam K, Moore BS, Morocz IA, and Lee D (2014) Symbol 
addition by monkeys: evidence for normalized quantity coding. Proceedings of the National Academy 
of Sciences of the U.S.A. 111:6822-6827.   
 73.  Seo H, Cai X, Donahue CH, and Lee D (2014) Neural correlates of strategic reasoning during 
competitive games. Science 346: 340-343.     
 74.  Murray JD, Bernacchia A, Freedman DJ, Romo R, Wallis JD, Cai X, Padoa-Schioppa C, 
Pasternak T, Seo H, Lee D, and Wang XJ (2014) A hierarchy of intrinsic timescales across primate 
cortex. Nature Neursocience 17: 1661-1663.    
 75. Donahue CH and Lee D (2015) Dynamic routing of task-relevant signals for decision making in 
dorsolateral prefrontal cortex. Nature Neuroscience 18: 295-301.  
 76.  Kim K, Huh N, Jang Y, Lee D, and Jung MW (2015) Effect of fictive reward on rat’s choice 
behavior. Scientific Reports 5:8040.   
 77.  Vickery TJ, Kleinman MR, Chun MM, and Lee D (2015) Opponent identity influences value 
learning in simple games. Journal of Neuroscience 35: 11133-11143.   
 78.  Gamo NJ, Lur G, Higley MJ, Wang M, Paspalas CD, Vijayraghavan S, Yang Y, Ramos BP, Peng 
K, Kata A, Boven L, Lin F, Roman L, Lee D, and Arnsten AFT (2015) Stress impairs prefrontal cortical 
function through D1 dopamine receptor interactions with HCN channels. Biological Psychiatry 78: 
860-870. 
 79.  Lee D and Seo H (2016) Neural basis of strategic decision making. Trends in Neuroscience 39: 
40-48.  
 80. Gruner P, Anticevic A, Lee D, and Pittenger C (2016) Arbitration between action strategies in 
obsessive-compulsive disorder. Neuroscientist 22: 188-198.  
 81.  Groman SM, Smith NJ, Petrulli JR, Massi B, Chen L, Ropchan J, Huang Y, Lee D, Morris ED, 
and Taylor JR (2016) Dopamine D3 receptor availability is associated with inflexible decision making. 
Journal of Neuroscience 36: 6732-6741.  
 82. Kleinman MR, Sohn H, and Lee D (2016) A two-stage model of concurrent interval timing in 
monkeys. Journal of Neurophysiology. 116: 1068-1081. 
 83. Farashahi S, Donahue CH, Khorsand P, Seo H, Lee D, and Soltani A (2017) Metaplasticity as a 
neural substrate for adaptive learning and choice under uncertainty. Neuron 94: 401-414. 
 84. Park H, Lee, D, and Chey J (2017) Stress and adaptive decision making in a changing 
environment.  PLoS One 12(7): e1080588.  
 85. Farashahi S, Rowe K, Aslami Z, Lee D, and Soltani A (2017) Your favorite color makes learning 
more adaptable and precise. Nature Communications  8:1768.   
 86. Zhang Z, Fanning J, Ehrlich DB, Chen W, Lee D, and Levy I (2017) Distributed neural 
representation of saliency-controlled value and category during anticipation of rewards and 
punishments. Nature Communications 8:1907.   
 87. Groman SM, Rich KA, Smith NJ, Lee D, and Taylor JR (2018). Chronic exposure to 
methamphetamine disrupts reinforcement-based decision-making in rats. Neuropsychopharmacology 
43: 770-780.  
 88. Massi B, Donahue CH, and Lee D (2018) Volatility facilitates value updating in the prefrontal 
cortex. Neuron 99: 598-608.  
 89. Constantinidis C, Funahashi S, Lee D, Murray J, Qi X-L, Wang M, and Arnsten A (2018) 
Persistent spiking activity underlies working memory. Journal of Neuroscience 38: 7020-7028.  
 90.  Groman SM, Massi B, Mathias S, Curry D, Lee D, and Taylor JR (2019) Neurochemical and 
behavioral dissections of decision-making in a rodent multi-stage task. Journal of Neuroscience 39: 
295-306. 



Daeyeol Lee 
13 

 
 

 

 91. Groman SM, Massi B, Mathias SR, Lee D, Taylor JR (2019) Model-free and model-based 
influences in addiction-related behaviors. Biological Psychiatry 85:936-945.  
 92. Groman SM, Keistler C, Keip AJ, Hammarlund E, DiLeone RJ, Pittenger C, Lee D, Taylor JR 
(2019) Orbitofrontal circuits control multiple reinforcement-learning processes. Neuron. In press.  
 93.  Farashahi S, Donahue C, Hayden B, Lee D, and Soltani A. Flexible combination of reward 
information during choice under uncertainty. Nature Human Behavior. In press 
 
Manuscripts in preparation:       
 1.  Spitmann M, Seo H, Lee D, and Soltani S. Independent hierarchies of temporal and reward 
integration across cortex. Manuscript in preparation.  
 2.  Gribizis A, Ge X, Zeng H, Lee D, and Crair MC. Visual cortex gains independence from 
peripheral drive during the second post-natal week. Manuscript under revision.  
 3. Kim S and Lee D.  Encoding of expected discounted utility in the primate prefrontal cortex. 
Manuscript in preparation.  
 4.  Massi B, Sohn H, and Lee D. Normalization of quantity representation during mental addition. 
Manuscript in preparation.  
 5. Park H, Lee D, Daw N, Chey J. Prefrontal cortex and inverted U-shaped effect of stress on model-
based decision making. Manuscript in preparation.  
 
Book Chapters: 
 1.  Lee D, Port NL, Kruse W, and Georgopoulos AP (1998)  Neuronal population coding: 
Multielectrode recordings in primate cerebral cortex.  In H. Eichenbaum and J. Davis (eds), Neuronal 
Ensembles : Strategies for Recording and Decoding, New York: Wiley. pp 117-136. 
 2.  Kruse W, Port NL, Lee D, and Georgopoulos AP (2003).  Neural mechanisms of catching: 
translating moving target information into hand interception movement. In: Johnson-Frey SH (Ed), 
Taking action: cognitive neuroscience perspective on intentional acts. Cambridge: MIT Press. pp. 361-
375.  
 3.  Lee D, Barraclough DJ, and Seo H (2007).  Neural basis of social interactions in primates.  
Attention and performance XXII: sensorimotor foundation of higher cognition (Eds. Haggard P, 
Rossetti, Y & Kawato, M).  Oxford University Press. pp. 249-265.   
 4.  Lee D and Wang X-J (2008)  Neural circuit mechanisms for stochastic decision making in the 
primate frontal cortex.  In: Glimcher PW, Camerer CF, Fehr E, and Poldrack RA (eds) Neuroeconomics: 
decision making and the brain. pp 481-501.   
 5.  Lee D (2009) Games in monkeys: neurophysiology and motor decision making. In: Square LR 
(eds.) Encyclopedia of Neuroscience, volume 4.  Oxford: Academic Press. pp.505-510.  
 6.  Lee D (2010) Neuroethology of decision making.  In: Platt ML and Ghazanfar AA (eds) Primate 
Neuroethology.  Oxford Univ Press. pp.550-569.   
 7.  Lee D and Seo H (2011) Behavioral and neural variability related to stochastic choices during a 
mixed-strategy game. In: Ding M, Glanzman DL (eds) Dynamic brain, Oxford University Press, pp. 
255-275.    
 8.  Lee D, Kim S, and Seo H (2013) Role of prefrontal cortex in reinforcement learning and decision 
making. In: Principles of Frontal Lobe Functions. 2nd ed. Oxford University Press, pp. 259-272.  
 9.  Lee D, and Dorris MC (2013) Brain circuitry for social decision-making in non-human primates. 
In: Glimcher PW, Fehr E (eds) Neuroeconomics: decision making and the brain. 2nd ed. pp. 493-511.   
 10. Seo H, and Lee D (2017) Reinforcement learning and strategic reasoning during social decision 
making. In: Dreher J-C and Tremblay L (eds) Decision Neuroscience: An Integrative Perspective. pp. 
225-231.   
 11. Seo H, Kim S, Cai X, Donahue CH, and Lee D (2017) Neural correlates of strategic decision 
making in the primate prefrontal cortex. In: Watanabe M (ed) Prefrontal cortex as an executive, 
emotional and social brain. Springer. pp 3-15.   
 
Editorials and Commentaries: 



Daeyeol Lee 
14 

 
 

 

 1.  Lee D (2005) Neuroeconomics: making risky choices in the brain. Nature Neuroscience 8: 1129-
1130.  
 2.  Lee D (2006) Neuroeconomics: best to go with what you know? Nature 441: 822-823.  
 3.  Funahashi S, Lee D, Rushworth M (2006) Neurobiology of decision making.  Neural Networks 
19: 977-979.  
 4.  Lee D (2007) To touch or not to touch: posterior parietal cortex and voluntary behavior. 
Neuron. 56: 419-421.   
 5.  Seo H and Lee D (2009) Persistent feedback.  Nature 461: 50-51.   
 6.  Seo H and Lee D (2010) Orbitofrontal cortex assigns credit wisely.  Neuron 65: 736-738.  
 7.  Phillips PE, Kim JJ, and Lee D (2012) Neuroeconomics. Frontiers in Behavioral Neuroscience 
6: 15.   
 8.  Arnsten AFT, Murray JD, Seo H, and Lee D (2016) Ketamine’s antidepressant actions: potential 
mechanisms in the primate medial prefrontal circuits that represent aversive experience. Biological 
Psychiatry. 79: 713-715.  
 9.  Arnsten AFT, Lee D, and Pittenger C (2017) Risky business: the circuits that impact stress-
induced decision-making. Cell 171: 992-993.  
 
Journal articles about my work: 
 1.  Stryker MP (1994) Precise Development from Imprecise Rules.  Science 263: 1244-1245.  
 2.  Platt ML (2004) Unpredictable primates and prefrontal cortex. Nature Neurosci 7: 319-320.  
 3.  Rapoport A, Bearden JN (2005) Strategic behavior in monkeys. Trends in Cognitive Science 9: 
213-215.  
 4.  Clark AM (2013) Reward processing: a global brain phenomenon? Journal of Neurophysiology 
109: 1-4.   
 5.  Louie K (2013) Exploiting exploration: past outcomes and future actions. Neuron 80: 6-9.  
 6.  Fraser KM, Janak PH (2019) How does drug use shift the balance between model-based and 
model-free control of decision making. Biological Psychiatry 85:886-888.  
 
INVITED CONFERENCE PRESENTATIONS   

 
2003  Decisions, games, and stochastic behavior 
   Annual Meeting of Society for Neuroscience, Symposium: “Neural Correlates of    
   Primate Decision Making” 
 
   Decision making and prefrontal cortex 
   Annual Meeting of the Korean Society for Brain and Neural Science,      
   Symposium: “Current Trends in Systematic Neuroscience” 
 
2004  Decision making and prefrontal cortex 
   Pre-COSYNE Workshop, “Neurobiology of Decision Making”, Cold Spring Harbor  
   Laboratory 
 
   Decision making and prefrontal cortex 
   Tamagawa-COE International Symposium on Attention and Decision 
   Tamagawa University, Japan 
 
   Neural mechanisms of reinforcement learning and decision making 
   Neurobiology Session, 61st Annual Meeting of Korean Biochemistry Society 
 
   Decision making and prefrontal cortex 
   New and Alternative Directions in Learning Conference, Carnegie Mellon     
   University 



Daeyeol Lee 
15 

 
 

 

 
2005  Computation of values in primate frontal cortex 
   Neurobiology of Decision-Making, Banbury Center, Cold Spring Harbor Laboratory 
 
2006  Neural basis of decision making in primates 
   Workshop on Prefrontal Cortex, Cosyne.   
 
   Neural basis of decision making in primates  
   “Prefrontal cortex, working memory, flexible behavior” (in memoriam of Patricia S.  
   Goldman-Rakic), Yale University 
 
   Neural mechanisms of reinforcement learning and decision making 
   Korean Academy of Science and Technology (KAST), International      
    Symposium on Learning 
 
   Neural basis of decision making in primates  
   American Psychological Society 18th Convention, New York.   
 
   Neural basis of decision making in primates  
   Symposium on reward and decision making, UCLA.   
 
   Neural basis of social interactions 
   Mini-symposium on Choices and the Brain, Caltech.  
 
   Neural basis of social interactions 
   22nd International Symposium on Attention and Performance, Macon, France. 
 
2007  Primate prefrontal cortex and economic decision making 
   Cosyne 2007 Workshop, “Asking why - normative models in neuroscience” 
 
   Primate prefrontal cortex and economic decision making 
   10th Tamagawa-Riken Dynamic Brain Forum 07, Hakuba, Japan.  
 
   Primate prefrontal cortex and economic decision making  
   OIST Workshop on Cognitive Neurobiology, Okinawa, Japan 
 
   Economic decision making in primate brains 
   Mini-symposium, “Use of non-human primate in medical research”, Seoul National   
   University College of Medicine, Korea 
 
   Neural basis of time preference and decision making under uncertainty 
   Neural bases of reward and decision making, Institute Gulbenkian de Ciencia (IGC)   
   Portugal 
 
2008  Neural circuit mechanisms for stochastic decision making in the primate brain 
   Center for Neural Science 9-th Biennial Symposium, New York University.  
 
   Neural basis of time preference and decision making under uncertainty 
   Symposium on the Neural Basis of Reward and Economic Decision Making,    
    Physiological Society Meeting, Cambridge, UK 
 
   Neuroscience becomes a social science: neuroeconomics and neuro-marketing 



Daeyeol Lee 
16 

 
 

 

   World Science Forum 2008, Seoul, Korea 
 
   Neural basis of time discounting: critical evaluation of multiple-self approach 
   Mind, Brain, and Society: Neurocognitive Approaches to the Social Sciences 
   Yale University 
 
   Neural basis of time preference and decision making under uncertainty 
   Symposium on Decision Making and the Brain 
   International Conference of Cognitive Sciences, Yonsei University, Korea 
  
   Temporal discounting and conditioned reinforcement in the primate brain 
   International Symposium on Brain and Society, Korea University, Seoul, Korea 
 
   Discounted utilities, gains, and losses in the primate brain 
   Mini-symposium on New Approaches to Decision Sciences: from Artificial     
   Intelligence to Neuroeconomics, Seoul National University, Seoul, Korea 
 
   Order and chaos of decision making 
   16th Annual Dynamical Neuroscience Satellite Symposium,  
   “Neuronal Variability and Its Functional Significance” 
 
2009  From Macaca economicus to Homo economicus 
   A symposium on economic decision making, Harvard University 
 
   Single-neuron basis of goal-directed decision making in primates 
   Workshop on “Goal-directed decision making: behavior, neuroscience and computation” 
   Department of Psychology, Princeton University 
 
2010  Prefrontal cortex and decision making 
    “Reward and Decision Making in the Brain” 
   Institute for Advanced Studies, Hebrew University of Jerusalem 
 
   Prefrontal cortex and decision making 
   Frontal lobes 2010 conference, Toronto, Canada 
  
   Prefrontal cortex and decision making 
   Workshop on “Natural Environment, Tasks and Intelligence”,  
   University of Texas, Austin 
 
   Prefrontal cortex and decision making 
   Workshop on “Computations, Decisions, and Movement” 
   Castle of Rauischholzhausen, Germany 
 
2011  Signle neurons and decision making in primate brain 
   Neural circuits of decision-making, Janelia Farm Research Campus 
 
   Prefrontal cortex and hybrid learning during competitive games 
   Critical contribution of the orbitofrontal cortex to behavior 
   New York Academy of Sciences 
 
   Prefrontal cortex and hybrid learning during competitive games 
   Decision making and neuroeconomics workshop, National Institute of 



Daeyeol Lee 
17 

 
 

 

   Mathematical Sciences, Daejon, Korea 
 
2012  Neural basis of temporal decision making 
   Decision making and neuroeconomics workshop, KAIST, Korea.  
 
   Reinforcement learning and decision making in the primate brain 
   Computational Foundations of Perception and Action 
   28th Center for Visual Science Symposium, University of Rochester. 
 
   Reinforcement learning and decision making in the primate brain 
   Gordon Research Conference on Neurobiology of Cognition, Lucca, Italy 
 
2013  Reinforcement, Punishment, and Basal Ganglia 
   5th Reward and Decision meeting, Hawaii. 
 
2014  Neural basis of strategic decision making 
   International Workshop on Neuroeconomics: Recent Advances and Future     
   Directions, Sicily, Italy 
 
   Exploring how the brain makes decisions 
   International Symposium on New Frontiers in Scientific Innovation 
   Korea Foundation for Advanced Studies, Seoul, Korea.  
 
2015  Neural basis of strategic decision making 
   Neuro-computational approaches to decision making: from perception to social cognition 
   Donders Institute for Brain, Cognition and Behavior, Netherlands 
 
   Brain and reasoning 
   Korean Academy of Science and Technology, Seoul, Korea.  
 
   How the Genes and the Brain see the World 
   TEDxKFAS. Korea Foundation for Advanced Studies. Seoul, Korea. 
 
2016   Neural mechanisms for multiple decision-making strategies 
   National Cognitive Science Conference “Metamorphosis of the Mind”, UC San Diego 
 
   Specificity of reward-dependent modulation in the prefrontal cortex 
   Persistent, Maladaptive Behaviors: Why We Make Bad Choices. University of Rochester. 
 
   How reward and uncertainty alters non-reward signals in the prefrontal cortex 
   Arrowhead 10 years on. University of New South Wales. Australia.  
 
2017  Reward and uncertainty in the prefrontal cortex 
   Keynote Lecture for NYU Computational Neuroscience Symposium.  
 
   Evolution of Human and Artificial Intelligence 
   Plenary Lecture for the Icheon Forum, Icheon, Korea 
 
2018  Neural mechanism of strategic decision making  
   Summer School in Social Neuroscience and Neuroeconomics, Duke University.  
    
   Life and Future of Intelligence 



Daeyeol Lee 
18 

 
 

 

   Symposium on Human vs. Machine: Psychology Now.  
   Annual Conference of Korean Psychology Association.  
 
   Brain and Self-Intelligence 
   TEDxKFAS. Korea Foundation for Advanced Studies. Seoul, Korea.   
 
INVITED LECTURES/SEMINARS 

 
1994  National Institute of Mental Health, NIH 
1995  Division of Biology, California Institute of Technology  
   Department of Anatomy and Neurobiology, Washington University at St. Louis 
   Brain Sciences Center, VA Medical Center, Minneapolis, MN  
1996  Department of Neurobiology and Anatomy, Wake Forest University  
1997  Department of Anatomy and Neurobiology, Washington University at St. Louis  
1999  Seoul National University, Department of Psychology, Korea 
   Institute for Medical Sciences, Ajou University, Korea 
1999  Center for Molecular and Behavioral Neuroscience, Rutgers University  
   Department of Psychology, University of Iowa  
   Neurological Sciences Institute, Oregon Health Sciences University  
2000  Division of Biology, California Institute of Technology  
   Department of Psychology, Indiana University  
   Department of Brain and Cognitive Sciences, University of Rochester  
   Department of Psychology, University of Oregon  
   School of Life Sciences, Seoul National University 
   Department of Physics, Choongbuk National University  
2001  Center for Cognitive Science, University of Buffalo 
2002  Neuroscience Program, University of Illinois at Urbana-Champaign 
   Center for Integrative and Cognitive Neuroscience, Vanderbilt University 
2003  Brain Sciences Center, University of Minnesota 
   Department of Psychology, Yonsei University, Korea 
   Institute for Medical Sciences, Ajou University, Korea 
   Department of Psychology, Seoul National University, Korea 
   Center for Complex Systems, Brandeis University 
2004  Department of Brain and Cognitive Sciences, MIT 
   Picower Center for Learning and Memory, MIT 
2005  Department of Neurobiology, Yale University 
   Department of Physiology and Biophysics, University of Washington in Seattle 
   Mind/Brain Institute, Johns Hopkins University 
   Center for Neural Science, New York University 
   Department of Psychology, University of Minnesota 
2005  Okinawa Computational Neuroscience Course 
   Mind and Brain Series, Korea Foundation for Advanced Studies 
   Department of Psychology, University of Minnesota 
   Department of Psychology, Seoul National University, Korea 
   Department of Psychology, Yonsei University, Korea 
2006  Department of Psychology, University of Oklahoma 
   Center for Neuroeconomic Studies, Duke University 
   Department of Economics, Seoul National University, Korea 
2007  Department of Psychology, Yale University 
   Center for Neuroscience Studies, Queen’s University, Canada 
   KIST, Seoul, Korea.   
   Department of Psychology, Seoul National University, Korea 



Daeyeol Lee 
19 

 
 

 

   Ecole Polytechnique Fédérale de Lausanne, Switzerland  
   Department of Psychiatry, Yale University School of Medicine 
2008  Wellcome Department of Imaging Neuroscience, University of College London, UK 
   Cold Spring Harbor Laboratory 
   Department of Experimental Psychology, University of Oxford, UK 
   Loucks lecture, Department of Psychology, University of Washington at Seattle 
   BNS seminar, University of Washington at Seattle 
2009  Department of Neuroscience, Columbia University 
   Neuroscience Seminar, National Institute of Health 
   Department of Psychology, University of Iowa 
   Wellington-Burnham Lecture, Department of Economics, Tufts University 
   Brain, Mind, and Society, Caltech 
   RIKEN BSI Summer program, Tokyo, Japan 
   Department of Economics, University of Tokyo, Japan 
   Advanced Telecommunications Research Institute International (ATR), Japan 
   Department of Psychology, University of Kyoto, Japan 
   Institute for Medical Sciences, Ajou University School of Medicine, Korea 
   Department of Psychology, Seoul National University, Korea 
   Ewha Womans University, Institute of Biomedical Law & Ethics 
2010  Department of Brain and Cognitive Sciences, Seoul National University 
   Institute of Cognitive Sciences, Seoul National University 
   Brain and Behavior Discovery Institute, Medical College of Georgia 
   Center for Brain Science, Harvard University 
   Center for Neuroeconomics, New York University 
   Department of Bio and Brain Engineering, KAIST, Korea 
   Department of Brain and Cognitive Sciences, Seoul National University 
2011  Department of Psychology, Korea University, Seoul, Korea 
   Institute for Medical Sciences, Ajou University School of Medicine, Korea 
   Neuroscience Research Institute, Gachon University School of Medicine & Science  
   Department of Biological Sciences/Department of Psychology, Seoul National University 
   Graduate Program in Neuroscience, University of Minnesota 
   Department of Economics, Yale University 
   Department of Neurology, Yale University School of Medicine 
   Department of Psychiatry, Yale University School of medicine 
   Department of Psychology, Harvard University 
   Neuroscience Seminar, University of California, Berkeley 
2012  Institute for Medical Sciences, Ajou University School of Medicine, Korea 
   Center for Theoretical Neuroscience, Columbia University 
   Department of Anatomy and Neurobiology, Washington University at St. Louis 
   Seoul National University College of Medicine, Korea 
   Korea Institute of Science and Technology, Korea 
2013  Cognitive Neuroscience Seminar Series, Seoul National University, Korea 
   Department of Biological Sciences, KAIST, Korea 
   Department of Psychology, Yale University 
2014  National Institute of Drug Abuse, Baltimore 
   University of Zurich, Switzerland 
   Champalimaud Neuroscience Program, Portugal 
   Department of Neuroscience, University of Pennsylvania 
   Department of Psychiatry, Seoul National University School of Medicine 
   Department of Psychology, Yonsei University 
   Department of Psychology, Seoul National University 
   Korea Advanced Institute of Science and Technology, Daejon, Korea 



Daeyeol Lee 
20 

 
 

 

   Cognitive Neuroscience Colloquium, Duke University 
2015  Neuroscience Seminar, Brown University 
   Cognitive Science Dinner, University of Rochester 
   Center for Neural Science, New York University 
   Interdepartmental Program in Neuroscience, University of Tokyo, Japan 
   Institute of Basic Sciences, Sungkyunkwan University, Korea 
   Department of Psychology, Korea University, Korea 
2016  Department of Neuroscience, Columbia University 
   Center for Brain Science, Harvard University 
   Department of Psychology, Yale University 
   Department of Biology, KAIST, Daejon, Korea  
2017  Department of Psychology, University of Massachusetts at Amherst 
   Krieger Mind/Brain Institute, Johns Hopkins University 
   Ecole Normale Supérieure, Paris, France 
   Stem Cell and Brain Research Institute, Bron, France 
   Institut de Neurosciences de la Timone, Marseille, France 
   Grossman Institute for Neuroscience, Quantitative Biology and Human Behavior,   
    University of Chicago 
   Psychological and Brain Sciences, John Hopkins University 
   RIKEN, Brain Science Institute, Japan 
   NCSoft Inc, Korea 
2018  Department of Bio and Brain Engineering, KAIST, Daejon, Korea 
   Department of Psychology, Seoul National University, Korea 
   West-gate Natural History Museum, Seoul, Korea.  
2019  Department of Brain and Cognitive Sciences, MIT.  
 
CONFERENCE ABSTRACTS 

 
 1.  Lee D and Malpeli JG (1990) The cat medial interlaminar nucleus in dim-light vision.  Soc. 
Neurosci. Abstr. 16: 711. 
 2.  Lee D and Malpeli JG (1993) Role of the blind spot in the laminar morphogenesis of the rhesus 
lateral geniculate nucleus: a thermodynamic model.  Soc. Neurosci. Abstr. 19: 525. 
 3.  Malpeli JG, Lee D, and Baker FH (1993) Eccentricity-related variations of magnocellular and 
parvocellular inputs to macaque striate cortex.  Invest. Ophthalmol. Visual Sci. 34: 812. 
 4.  Lee D and Malpeli JG (1994) Effects of oculomotor behavior on visually evoked activity in the 
cat LGN.  Soc. Neurosci. Abstr. 20: 134. 
 5.  Lee D and Malpeli JG (1995) Effects of gaze angle on direction and orientation biases of lateral 
geniculate neurons in the awake cats.  Soc. Neurosci. Abstr. 21: 657. 
 6.  Port NL, Lee D, Kruse W, and Georgopoulos AP (1996) Motor cortical activity during target 
motion in the presence and absence of manual target interception. Soc. Neurosci. Abstr. 22: 12. 
 7.  Lee D, Port NL, and Georgopoulos AP (1996) Interception of moving targets: online control of 
overlapping submovements. Soc. Neurosci. Abstr. 22: 1699. 
 8.  Malpeli JG and Lee D (1997) Saccade-related modulation of gain in the lateral geniculate 
nucleus of the cat. Soc. Neurosci. Abstr. 23: 170. 
 9.  Lee D, Port NL, Kruse W, and Georgopoulos AP (1997) Neuronal clusters in the primate motor 
cortex during interception of moving targets. Soc. Neurosci. Abstr. 23: 1400. 
 10.  Lee D (1998) Effects of endogenous vs. exogenous attention on direction of hand movement in 
human subjects. Soc. Neurosci. Abstr. 24: 1679. 
 11.  Merritt KD, Stanford TR, and Lee D (1999) Binding and short-term memory storage of spatial 
and non-spatial information.  Soc. Neurosci. Abstr. 25: 650.  
 12.  Lee D (1999) Learning of spatial and temporal patterns in sequential hand movements: effects 
of temporal predictability and complexity.  Soc. Neurosci. Abstr. 25: 1899. 



Daeyeol Lee 
21 

 
 

 

 13.  Lee D and Chun MM (1999) What are the units of visual short-term memory?  Abstr. 
Psychonomic Soc. 4: 105.  
 14. Kirby MT, Lee D, Stanford TR, and Pons TP (2000) Integrated learning of bimanual movement 
sequences in humans. Soc. Neurosci. Abstr. 26: 709.  
   15. Lee D and Murray RP (2000) Neuronal activity in the primate supplementary motor area 
during learning of movement sequences. Soc. Neurosci. Abstr. 26: 1499.  
 16. Barraclough DJ, and Lee D (2001) Familiarity with scenes but not individual objects enhances 
visual short-term memory. Soc. Neurosci. Abstr. 27: 1113. 
 17. Quessy S, Farrell RC, and Lee D (2001) Neuronal activity in the supplementary motor area and 
the primary motor cortex during learning of movement sequences. Soc. Neurosci. Abstr. 27: 1932. 
 18. Lee D and Quessy (2001) Spike synchronization in the supplementary motor area and the 
primary motor cortex during sequence learning. Soc. Neurosci. Abstr. 27: 1932. 
 19. Lee D and Quessy (2002) Scene familiarity facilitates visual search in monkeys.  Vision Sciences 
Soc Abstr. 
 20. Sohn J, Averbeck BB, and Lee D (2002) Temporal precision in the transmission of information 
between neurons in the primate supplementary motor area.  Soc. Neurosci. Abstr. 28. Online.  
 21. Barraclough DJ, Conroy ML, Lee D (2002) Stochastic decision-making in a two-player 
competitive game. Soc. Neurosci. Abstr. 28. Online.  
 22. Averbeck BB and Lee D (2002) Learning of oculomotor sequences and context during visual 
search.  Soc. Neurosci. Abstr. 28. Online.  
 23.  Sohn J, Lee D( 2003) Performance in a sequence learning task is determined by action values. 
Soc. Neurosci. Abstr. 29 Online. 
 24.  Averbeck BB, Sohn J, and Lee D (2003) Sequence specific neural activity in areas 8 and 46 of 
macaque frontal cortex. Soc. Neurosci. Abstr. 29 Online. 
 25.  Barraclough DJ, Conroy ML, and Lee D (2003) Conjunctive coding of decision variables in 
prefrontal cortex during a competitive game. Soc. Neurosci. Abstr. 29 Online. 
 26.  Conroy ML, Barraclough DJ, and Lee D (2003) Task specificity of decision-related activity in 
prefrontal cortex. Soc. Neurosci. Abstr. 29 Online.  
 27.  Averbeck BB, and Lee D (2004) Effects of noise correlation on information encoding and 
decoding in neural ensembles. Soc. Neurosci. Abstr. 30 Online.  
 28. Sohn J, and Lee D (2004) Representation of action values in the supplementary and 
presupplementary motor areas. Soc. Neurosci. Abstr. 30 Online.  
 29. Barraclough DJ, and Lee D (2004) Temporal integration of trial history in prefrontal cortex 
during a competitive game. Soc. Neurosci. Abstr. 30 Online.  
 30. Seo H, Barraclough DJ, McGreevy BP, and Lee D (2004) Role of supplementary eye field in 
decision making during a competitive game. Soc. Neurosci. Abstr. 30 Online.  
 31.  Lee D, McGreevy BP, and Barraclough DJ (2004) Decision making in monkeys during a rock-
paper-scissors game. Soc. Neurosci. Abstr. 30 Online.  
 32.  Averbedk BB, and Lee D (2005) Bayesian decoding predicts the structure of errors in an 
oculomotor sequence task. Cosyne 2005 Abstracts. Online. 
 33.  Averbeck BB, Sohn J-W, and Lee D (2005) Prefrontal cortex and learning in a sequential 
decision making task. Soc. Neurosci. Abstr. Online. 
 34.  Barraclough DJ, Seo H, and Lee D (2005) Neurons in macaque lateral intraparietal cortex 
encode prior choices and rewards during a competitive game. Soc. Neurosci. Abstr. Online. 
 35.  Seo H, Barraclough DJ, and Lee D (2005) Temporal integration of reward signals in dorsal 
anterior cingulate cortex. Soc. Neurosci. Abstr. Online. 
 36.  Hwang J and Lee D (2005) Temporal discounting in monkeys during an inter-temporal choice 
task. Soc. Neurosci. Abstr. Online. 
 37.  Sohn J-W, Averbeck BB, and Lee D (2005) Multiplicative effects of action value on activity of 
SMA and pre-SMA neurons. Soc. Neurosci. Abstr. Online. 
 38.  Kim H, Lee D, and Chey J (2006) Impaired strategic decision making in schizophrenia. Cog 
Neurosci Soc Abstr.  



Daeyeol Lee 
22 

 
 

 

 39.  Averbeck BB, and Lee D (2006) Neural correlates of mistakes in macaque dorsolateral 
prefrontal cortex.  Cosyne 2006 Abstracts. Online.  
 40.  Hwang J and Lee D (2006) Activity in the dorsolateral prefrontal cortex of macaques during an 
inter-temporal choice task. Cosyne 2006 Abstract. Online.  
 41.  Seo H, and Lee D (2006) Neuronal signals related to gains, losses, and utilities in the medial 
frontal cortex of monkeys.  Soc Neuroeconomics 4th Annaul Meeting. Park City, Utah.  
 42.  Kim S, Hwang J, and Lee D (2006) Computation of discounted utilities in the primate 
prefrontal cortex. Soc Neuroeconomics 4th Annual meeting. Parkt City, Utah.  
 43.  Lee D, Seo H, and Barraclough DJ (2006) A Kalman filter model for neural activity in the 
fronto-parietal cortical network during decision making in a competitive game.  Soc. Neurosci. Abstr. 
Online.  
 44.  Sohn J-W, and Lee D (2006) Retrospective and prospective coding of movement directions in 
the medial frontal cortex. Soc. Neurosci. Abstr. Online.  
 45.  Averbeck BB, and Lee D (2006) Prefrontal neural correlates of memory for sequences. Soc. 
Neurosci. Abstr. Online.  
 46.  Hwang J, Kim S, and Lee D (2006) Neuronal signals related to the delayed reward and its 
discounted value in the macaque dorsolateral prefrontal cortex. Soc. Neurosci. Abstr. Online.  
 47.  Seo H and Lee D (2006) Neuronal signals related to gains, losses, and utilities in the medial 
frontal cortex of monkeys. Soc. Neurosci. Abstr. Online.   
 48.  Kim S, Hwang J, Lee D (2007) Neural activity related to temporally discounted values in the 
prefrontal cortex of macaques.  Cosyne 2007 Abstracts. Online.  
 49.  Seo H and Lee D (2007)  The role of the primate mediofrontal cortex in evaluation and 
integration of gains and losses.  Cosyne 2007 Abstracts. Online.  
 50. Luhmann C, Chun MM, Yi DJ, Lee D, and Wang X-J (2007) Time to decide: neural 
mechanisms underlying temporal choice. Society for Neuroeconomics Annual Meeting.  
 51.  Kim S, Hwang J, Lee D (2007) Dynamic signals related to choice and value in the primate 
dorsolateral prefrontal cortex during inter-temporal choice.  Soc. Neurosci. Abstr. Online.  
 52.  Seo H and Lee D (2007) Signals related to reward expectancy and outcomes in the primate 
medial and lateral prefrontal cortex.  Soc. Neurosci. Abstr. Online.  
 53.  Luhmann C, Chun MM, Yi DJ, Lee D, and Wang X-J (2007) Neural dissociations between 
uncertainty and delay in inter-temporal choice.  Soc. Neurosci. Abstr. Online.  
 54  Kim H, Huh N, Lee D, and Jung M (2007) Neural correlates of reinforcement learning in the 
dorsal and ventral striatum of the rat.  Soc. Neurosci. Abstr. Online.  
 55  Sul J, Cho S, Huh N, Lee D, and Jung M (2007) Neural correlates of reinforcement learning in 
the rat medial prefrontal cortex. Soc. Neurosci. Abstr. Online.  
 56.  Lee H, Lee D, and Jung M (2007) Reward-related modulation of hippocampal neuronal 
activity during a two-armed bandit task.  Soc. Neurosci. Abstr. Online.  
 57.  Seo H and Lee D (2008) Encoding of gains and losses in primate frontal cortex and striatum.  
2nd Annual Social & Affective Neuroscience Conference, Boston, MA.   
 58.  Cai X, Kim S, and Lee D (2008) Role of prefrontal cortex and striatum in inter-temporal 
choice. 2nd Annual Social & Affective Neuroscience Conference, Boston, MA.   
 59.  Kim S and Lee D (2008) Preference over reward sequences and violation of independence 
assumption in rhesus monkeys. 2nd Annual Social & Affective Neuroscience Conference, Boston, MA.   
 60.  Abe H and Lee D (2008) Learning and decision making in monkeys during a non-stationary 
rock-paper-scissors game. Soc. Neurosci. Abstr. Online.  
 61.  Oh SJ, Donahue CH, Kim S, and Lee D (2008) Coding of reward delay and effort in the primate 
supplementary and presupplementary motor areas during a sequence choice task.  Soc. Neurosci. Abstr. 
Online.  
 62.  Kim S and Lee D (2008) Neural activity in the dorsolateral prefrontal cortex of rhesus monkeys 
during an inter-temporal gambling task. Soc. Neurosci. Abstr. Online.  
 63.  Cai X, Kim S, and Lee D (2008) Coding of temporally discounted values in the primate 
striatum during inter-temporal choice. Soc. Neurosci. Abstr. Online.   



Daeyeol Lee 
23 

 
 

 

 64.  Seo H, Cai X, and Lee D (2008) Signals related to gains and losses of conditioned 
reinforcements in the primate striatum.  Soc. Neurosci. Abstr. Online.  
 65.  Lee D and Seo H (2008) Conjunctive encoding of gains, losses, and choices in the primate 
medial and lateral prefrontal cortex during a token-based decision-making task. Soc. Neurosci. Abstr. 
Online.   
 66.  Seo H and Lee D (2009) Conjunctive encoding of gain, loss and choice in the cortico-striatal 
network during decision making.  Cosyne 2009 Abstract.   
 67.  Abe H and Lee D (2009) Adaptive decision making in monkeys during a non-stationary rock-
paper-scissors game.  Cosyne 2009 Abstract.   
 68.  Lee D, Kim S, and H Seo (2009) Mechanisms for decision making in the primate prefrontal 
cortex.  XXXVI International Congress of Physiological Sciences (IUPS 2009).    
 69.  Abe H and Lee D (2009) Prefrontal neurons encode hypothetical outcomes from specific 
actions. Soc. Neurosci. Abstr. Online. 
 70.  Kim S and Lee D (2009) Coding of discounted utilities in the primate dorsolateral prefrontal 
cortex during inter-temporal gambling task. Soc. Neurosci. Abstr. Online.  
 71.  Seo H and Lee D (2009) Amygdala neurons encode gains and losses of conditioned reinforcers. 
Soc. Neurosci. Abstr. Online.  
 72.  Jo S, Huh N, Lee D, and Jung MW (2009) Inter-temporal choice and temporal discounting in 
rats. Soc. Neurosci. Abstr. Online.  
 73.  Sul JH, Kim H, Huh N, Lee D, and Jung MW (2009) Temporal dynamics of neural signals 
related to values and choices in different areas of rat prefrontal cortex. Soc. Neurosci. Abstr. Online.  
 74.  Kim H, Sul JH, Huh N, Lee D, and Jung MW (2009) Role of striatum in outcome monitoring 
and action valuation. Soc. Neurosci. Abstr. Online.  
 75.  Bernacchia A, Seo H, Lee D, Wang XJ (2010) When to recall a memory? Epoch dependent 
memory trace with a power law of time scales in ACC neurons. Cosyne 2010 abstract.   
 76.  Shen YJ, Lee D, and Chun MM (2010) Reward speeds up response inhibition, but only when it 
is unpredictable.  Vision Sciences Society Abstract.    
 77.  Bernacchia A, Seo H, Lee D, Wang XJ (2010) Dissociating the timescales of short-term memory 
in neurons of the primate neocortex.  Soc. Neurosci. Abstr. Online.  
 78.  Seo H, Lee D (2010) Integration of sensory and reward information in the frontal eye field.  
Soc. Neurosci. Abstr. Online.  
 79.  Kim S, Kleinman MR, Lee D (2010) Effects of expected reward on frontal eye field activity 
during a stop signal task. Soc. Neurosci. Abstr. Online.  
 80.  Donahue CH, Abe H, Lee D (2010) Maintenance and retrieval of signals related to learning and 
decision making in the prefrontal cortex. Soc. Neurosci. Abstr. Online.   
 81.  Abe H, Lee D (2010) Orbitofrontal neurons encode hypothetical outcomes from specific 
actions. Soc. Neurosci. Abstr. Online.  
 82.  Vickery TJ, Kleinman MR, Lee D, Chun MM (2010) Neural pattern classification reveals trial-
specific outcomes in a simple game. Soc. Neurosci. Abstr. Online.  
 83.  Kim H, Lee D, Jung MW (2010) Comparison of neural signals for choice, reward and value in 
rodent dorsomedial and dorsolateral striatum. Soc. Neurosci. Abstr. Online.  
 84.  Sul JH, Lee D, Jung MW (2010) Neural signals for valuation and choice in rodent motor 
cortex. Soc. Neurosci. Abstr. Online.   
 85.  Wang M, Gamo NJ, Yang Y, Mazer J, Lee D, Arnsten AFT (2010) Changes in in dorsolateral 
prefrontal cortex neuronal physiology with advancing age: decline in persistent firing during working 
memory. Soc. Neurosci. Abstr. Online.   
 86.  Smith N, Lee D, Taylor J (2011) Investigation of the relationship between OFC-mediated 
cognitive functions and cocaine-seeking.  Soc. Neurosci. Abstr. Online.   
 87.  Kleinman KR, Lee D (2011) Accuracy of interval timing in monkeys during a concurrent fixed 
interval task. Soc. Neurosci. Abstr. Online.  
 88.  Kim S, Bobeica I, Gamo NJ, Arnsten AFT, Lee D (2011) Effects of α-2A adrenergic receptor 
agonist on time and risk preference in primates. Soc. Neurosci. Abstr. Online.  



Daeyeol Lee 
24 

 
 

 

 89.  Vickery TJ, Kleinman M, Zhang Z, Lee D, Chun MM (2011) Cortical, but not subcortical, 
representations of outcomes are context-specific in competitive games. Soc. Neurosci. Abstr. Online.  
 90.  Seo H, Lee D (2011) Separable mechanisms in the primate frontal eye field mediate the effects 
of reward and temporal expectancy on the reaction time during perceptual decision making. Soc. 
Neurosci. Abstr. Online.  
 91.  Lee K, Seo H, Lee D (2011) Effects of temporal uncertainty on choice speed and accuracy during 
perceptual decision making. Soc. Neurosci. Abstr. Online.   
 92.  Donahue CH, Lee D (2011) Uncertainty and flexible encoding of choice outcomes in the 
prefrontal cortex. Soc. Neurosci. Abstr. Online.   
 93.  Sul JH, Jo S, Lee D, Jung MW (2011) A causal role of medial agranular cortex in value-
dependent action selection in rats. Soc. Neurosci. Abstr. Online.   
 94.  Smith N, Lee D, Taylor J (2012) Neural circuitry mediating probabilistic reversal learning in 
rodents. Soc. Neurosci. Abstr. Online.  
 95.  Seo H, Lee D (2012) Activity related to actions and outcomes in the primate globus pallidus 
during a token-based decision-making task. Soc. Neurosci. Abstr. Online.  
 96.  Donahue C, Lee D (2012) Effects of uncertainty on reward prediction error signals in the 
primate orbitofrontal cortex. Soc. Neurosci. Abstr. Online.  
 97. Kleinman MR, Lee D (2012) Representation of time in the primate medial frontal cortex during 
a concurrent interval task. Soc. Neurosci. Abstr. Online.  
 98. Murray J, Bernacchia A, Pasternak T, Padoa-Schioppa C, Lee D, Wang XJ (2013) Hierarchy of 
intrinsic timescales across primate cortex. Cosyne Abstract.  
 99. Donahue CD, Seo H, Lee D (2013) Cortical signals for rewarded actions and exploration during 
a mixed-strategy game. Soc. Neurosci. Abstr. Online.  
 100. Seo H, Cai X, Lee D (2013) High-order strategies and their neural correlates during a biased 
matching pennies game. Soc. Neurosci. Abstr. Online.  
 101. Kleinman MR, Lee D (2013) Clustering of visual, motor, reward, and timing signals in the 
supplementary eye field during a concurrent interval timing task. Soc. Neurosci. Abstr. Online.  
 102. Yang GYR, Seo H, Lee D (2013) Effects of temporal information in perceptual decision 
making. Soc. Neurosci. Abstr. Online.  
 103.  Sohn H, Kim S, Lee D (2013) Preparatory activity in the frontal eye field related to strategic 
adjustments during a stop-signal task. Soc. Neurosci. Abstr. Online.  
 104. Murray JD, Bernacchia A, Lee D, Padoa-Schioppa C, Pasternak T, Wang XJ (2013) Hierarchy 
of intrinsic time scales across primate cortex. Soc. Neurosci. Abstr. Online.  
 105. Yang GYR, Seo H, Wang XJ, Lee D (2014) Effects of temporal information on perceptual 
decision making. Cosyne Abstract.   
 106.  Livingstone MS, Lee D (2014) Monkey math beyond addition. Soc. Neurosci. Abstr. Online. 
 107.  Massi B, Sohn H, Ceneri N, Lee D (2014) Addition of numerical quantities in working memory 
by rhesus monkeys. Soc. Neurosci. Abstr. Online.  
 108.  Kleinman MR, Sohn H, Lee D (2014) Two-stage model for concurrent interval timing in non-
human primates. Soc. Neurosci. Abstr. Online.   
 109.  Groman SM, Chen L, Smith NJ, Lee D, Taylor JR (2014) Dorsomedial striatum lesions disrupt 
the balance between model-free and model-based learning in a multi-stage decision-making task in 
rats. Soc. Neurosci. Abstr. Online.  
 110.  Chey J, Park H, Lee D, Daw, N (2014) Bidirectional effects of stress on decision-making and 
its neural correlates in a dynamic environment. Soc. Neurosci. Abstr. Online.  
 111.  Park H, Lee D, Chey J (2014) Multiple effects of stress on decision making in a changing 
environment. Soc. Neurosci. Abstr. Online.   
 112.  Farashahi S, Seo H, Lee D, Soltani (2015) Metaplasticity and choice under uncertainty. Cosyne 
Abstract.  
 113.  Massi B, Sohn H, Seo H, Lee D (2015) Neurons in the primate dorsolateral prefrontal cortex 
encode summed quantities and choices during an arithmetic task. Soc. Neurosci. Abstr. Online.  



Daeyeol Lee 
25 

 
 

 

 114.  Farashahi S, Donahue CH, Seo H, Lee D, Soltani A (2015) Metaplasticity as the neural 
substrates for choice under uncertainty. Soc. Neurosci. Abstr. Online.  
 115.  Groman SM, Smith NJ, Chen L, Lee D, Taylor JR (2015) Reversal learning is predictive of and 
affected by cocaine self-administration: Dissecting decision-making processes with computational 
models. College on Problems of Drug Dependence. 
 116.  Farashahi S, Rowe K, Aslami Z, Lee D, Soltani A (2016) Hierarchical selection, reward-
dependent metaplasticity, and choice under uncertainty. Cosyne Abstract.  
 117.  Massi B, Donahue CH, Lee D (2016) Reward strengthens the representation of task-relevant 
information in the prefrontal cortex d uring learning. Soc. Neurosci. Abstr. Online.  
 118.  Seo H, Lee D (2016) Primate frontal eye field and multi-factorial decision making during 
perceptual judgement. Soc. Neurosci. Abstr. Online.  
 119.  Murray SK, Lee D, Seo H (2017) Neural circuits for working memory and reinforcement 
learning in primate prefrontal and parietal cortex. Soc. Neurosci. Abstr. Online.  
 120.  Shinn M, Seo H, Ehrlich D, Lee D, Murray JD (2017) Modeling the dynamic effects of reward 
and temporal uncertainty in perceptual decision making. Soc. Neurosci. Abstr. Online. 
 121.  Gribizis A, Ge X, Ackman JB, Lee D, Crair MC (2017) Late stage spontaneous waves and their 
role in downstream visual areas in invo. Soc. Neurosci. Abstr. Online. 
 122.  Groman SM, Massi B, Mathias S, Lee D, Taylor J (2017) Model-free and model-based 
reinforcement learning in addiction-related behaviors. Soc. Neurosci. Abstr. Online. 
 123.  Rosenblau G, Korn CW, Dutton A, Lee D, Pelphrey K (2017) Computational models 
differentiate between the social learning strategies of typically developing adolescents and adolescnets 
with autism. Soc. Neurosci. Abstr. Online. 
 124.  Seo H, AbedRabbo KS, Boucher MN, Wallace TL, Martin WJ, Arnsten AFT, Lee D (2017) The 
effects of the NOP-receptor antagonist BTRX-246040 on the sensitivity to losses during decision-
making and on spatial working memory performance in non-human primates. Soc. Neurosci. Abstr. 
Online. 
 125.  Spitmaan MM, Seo H, Lee D, Soltani A (2018) Parallel but independent hierarchies of 
temporal and reward integration across cortex. Soc. Neurosci. Abstr. Online.  
 126.  Shinn M, Seo H, Ehrlich D, Lee D, Murray JD (2018) Resetting the integrator in perceptual 
decision making is reflected in FEF activity. Soc. Neurosci. Abstr. Online.  
 127.  Murray SK, Lee D, Seo H (2018) A novel paradigm for studying causal inference temporal 
credit assignment in nonhuman primates. Soc. Neurosci. Abstr. Online.  
 
MEDIA COVERAGE 

 
1.  Monkey puzzle: rock, paper, scissors ... banana? Guardian unlimited. September 25, 2007.   
2.  Analysis of the consumer’s brain helps marketing research. Chosun Daily. April 25, 2008.  
3.  Brain knows - why you’re selling good stocks.  Donga Daily. April 25, 2008.   
4.  Secrets of “three-now-four-later” revealed. Chosun Daily. July 9, 2008.  
5.  Brain activity encodes reward magnitude and delay during choice. ScienceDaily. July 11, 2008.  
6.  Mysteries of brain nerve cells. Donga Daily.  August 1, 2008.   
7.  Your mind and your money - Animal instincts for saving and spending.  PBS Nightly Business 
Report.  March 15, 2010.  
8.  Interview with ScienceOn. On Neuroscience and Cognition. 2010.  
9.  Brain sciences influenced humanities and social sciences. October 6, 2010.  
10.  Activity of a single brain cell can predict if we spend or save.  
 Physorg.com. January 12, 2011   
 Healthjokey.com. January 13, 2011.   
11.  Yale researchers “listen” to brain to determine what choices people will make. Examiner.com.  
 January 14, 2011.  
12.  Single brain cell helps make decisions. Yale Daily News. January 19, 2011. 
13.  Regrets: monkeys have them, too.  Hartford Courant. May 25, 2011.   

http://www.guardian.co.uk/education/2007/sep/25/highereducation.research/print
http://www.pbs.org/nbr/site/onair/transcripts/creatures_of_saving_habits_100315/
http://scienceon.hani.co.kr/blog/archives/11593
http://www.hani.co.kr/arti/science/science_general/442468.html
http://www.yaledailynews.com/news/2011/jan/19/single-brain-cell-helps-make-decisions/
http://www.courant.com/health/connecticut/hc-weir-monkeys-regret-0526-20110525,0,2771929.story


Daeyeol Lee 
26 

 
 

 

14.  Regrest: monkeys have them, too.  Seattle Times. May 25, 2011.   
15.  Monkeys experience regret over a game of rock-paper-scissors. io9.  May 25, 2011.  
16.  Monkeys have regrets too.  NBC. May 26, 2011.  
17.  Monkeys have regrets too.  ZME Science. May 26, 2011 
18.  Monkey see, monkey D’OH!  How primates feel regret when they play wrong hand in a rock-paper-
scissors game. Daily Mail (UK). May 26, 2011.   
19.  Regrets, I’ve had a few: monkeys. The West Australian. May 27, 2011. 
20.  Regrests, they’ve had a few: monkeys offer science insights on depression.  
 The Sydney Morning Herald. May 28, 2011.   
21.  Monkeys, like humans, make bad choices and regret them, too. Time Heartland. May 31, 2011.  
22.  Age-related memory loss reversed in monkeys. MIT technology & review. July 27, 2011.   
23.  Age-related memory loss may be reversible, animal study suggests.  
 US News & World Report. July 27, 2011.   
24.  Study: blood pressure drug may treat senior moments. Time Heartland. July 27, 2011.  
25.  Memory improves when neurons fire in youthful surroundings. Discover Magazine. July 27, 2011.  
26.  Drug could make aging brains more youthful? National Geographic. July 28, 2011.  
27.  Memory fails to fire in ageing monkeys. ABC Science. July 28, 2011.   
28.  Forgetful? The key may be to turn brain cells ‘young’ again. Fox News. July 28, 2011.   
29.  Forget-me-not: memory loss could be reversible thanks to medical tweaks made to ‘mental sketch 
pad’. Daily Mail (UK). July 28, 2011.  
30.  Drug for hyperactivity may help reverse memory decline in ageing brains. Guardian. July 29, 2011.   
31.  Uncovering the brain mechanisms for split-second decisions.  KBS. August 17, 2011.  
32.  Brain areas making decisions in uncertain stock markets.  Hankyorhe. August 17, 2011 
33.  Brain areas making decisions in uncertain stock markets. Donga Science. August 17, 2011 
34.  Brain areas making decisions for trading revealed.  Seoul News. August 17, 2011 
35.  How does the brain decide about stock market? MK News. August 17, 2011 
36.  Matter over mind: the neuroscience behind decision making.  
 The Kavli Foundation Newsletter. Vol 4, Issue 3, 2011.  
37.  Can science show us secrets of making better decisions? Huffington Post. September 1, 2013.  
38.  Monkeys proven to be able to add. Examiner.com. April 21, 2014.  
39.  Easy as Pi! Monkeys can do math. NBC News. April 21, 2014.  
40.  Monkeys can do math. Science Now. April 21, 2014 
41.  Monkey mathematicians hint at brain’s number perception. NewScientist. April 21, 2014.  
42.  How monkeys do math. Motherboard. April 21, 2014 
43.  Scientists have discovered that monkeys can add up. Business Insider Australia. April 21, 2014.  
44.  Monkeys can do math, say scientists. Christian Science Monitor, April 22, 2014.  
45.  So it turns out that monkeys are pretty good at doing math. io9.  April 22, 2014.  
46.  Monkeys learn mathematics from scientists. Gulf Today. April 22, 2014.  
47.  Monkeys as math tutor for your kid! Bioscholar. April 22, 2014.  
48.  Monkeys can do math. Oman Daily Observer. April 22, 2014.  
49.  Scientists teach monkeys to do math. Zee News. April 22, 2014.  
50.  Math wiz monkeys providing researchers with insights into human brain activity.  
 Fox News. April 22, 2014.  
51.  Monkeys’ amazing math ability casts doubt on ‘processing’ theory. Huffington Post. April 22, 2014.   
52.  Monkeys can do maths, confirm Harvard and Yale researchers.  
 International Business Times UK. April 22, 2014.  
53.  Monkey as math tutor for your kid. Deccan Herald. April 22, 2014.  
54.  Monkey mathematicians hint at brain’s number perception. New Scientist. April 21, 2014.  
55.  Scientists teach monkeys to do math. Free Press Journal, April 22, 2014.  
56.  Monkeys can do math, and so could our ancient primate ancestors.  
 Science Recorder. April 22, 2014.  
57.   Study finds that monkeys can do math. CBS Connecticut. April 22, 2014.  

http://seattletimes.nwsource.com/html/living/2015150146_webmonkey.html
http://io9.com/5805524/monkeys-experience-regret-over-a-game-of-rock+paper+scissors
http://www.nbcconnecticut.com/news/local/Monkeys-Have-Regrets-Too-122661479.html
http://www.zmescience.com/science/biology/monkey-regrets-26052011/
http://www.dailymail.co.uk/sciencetech/article-1391206/Monkeys-feel-regret-playing-rock-paper-scissors-game.html
http://www.dailymail.co.uk/sciencetech/article-1391206/Monkeys-feel-regret-playing-rock-paper-scissors-game.html
http://au.news.yahoo.com/thewest/a/-/offbeat/9529001/regrets-ive-had-a-few-monkeys/%5d
http://www.smh.com.au/environment/animals/regrets-theyve-had-a-few-monkeys-offer-science-insights-on-depression-20110527-1f892.html
http://healthland.time.com/2011/05/31/monkeys-play-rock-paper-scissors-and-show-regret-over-losing/
http://www.technologyreview.com/biomedicine/38158/
http://health.usnews.com/health-news/family-health/brain-and-behavior/articles/2011/07/27/age-related-memory-loss-may-be-reversible-animal-study-suggests
http://healthland.time.com/2011/07/27/study-blood-pressure-drug-may-treat-senior-moments/
http://blogs.discovermagazine.com/notrocketscience/2011/07/27/memory-improves-when-neurons-fire-in-youthful-surroundings/
http://news.nationalgeographic.com/news/2011/07/110728-memory-aging-brains-drugs-health-science/
http://www.abc.net.au/science/articles/2011/07/28/3279405.htm
http://www.foxnews.com/health/2011/07/28/forgetful-key-may-be-to-turn-brain-cells-young-again/
http://www.dailymail.co.uk/sciencetech/article-2019434/Memory-loss-reversible-say-scientists-Yale-University.html?ito=feeds-newsxml
http://www.dailymail.co.uk/sciencetech/article-2019434/Memory-loss-reversible-say-scientists-Yale-University.html?ito=feeds-newsxml
http://www.guardian.co.uk/science/blog/2011/jul/29/drug-hyperactivity-memory-decline-ageing
http://news.kbs.co.kr/science/2011/08/17/2341921.html
http://www.hani.co.kr/arti/science/scienceskill/492220.html
http://news.dongascience.com/PHP/NewsView.php?kisaid=20110817200002248294&classcode=01
http://www.seoul.co.kr/news/newsView.php?id=20110818009003&spage=1
http://news.mk.co.kr/newsRead.php?year=2011&no=534043
http://sas-origin.onstreammedia.com/origin/kavlifoundation/NewsltrArch/Vol4_Iss3.html
http://www.huffingtonpost.com/2013/09/01/science-secrets-making-decisions_n_3844400.html
http://www.examiner.com/article/monkeys-proven-to-be-able-to-add
http://www.nbcnews.com/science/science-news/easy-pi-monkeys-can-do-math-n86061
http://news.sciencemag.org/brain-behavior/2014/04/monkeys-can-do-math?rss=1
http://www.newscientist.com/article/dn25447-monkey-mathematicians-hint-at-brains-number-perception.html#.U1WEXFe9brE
http://motherboard.vice.com/read/how-monkeys-do-math
http://www.businessinsider.com.au/scientists-have-discovered-that-monkeys-can-add-up-2014-4
http://www.csmonitor.com/Science/2014/0422/Monkeys-can-do-math-say-scientists
http://io9.com/so-it-turns-out-that-monkeys-are-pretty-good-at-doing-m-1566120152
http://gulftoday.ae/portal/22712190-5bdc-447b-befc-6b89f991032c.aspx
http://news.bioscholar.com/2014/04/monkey-maths-tutor-kid.html
http://main.omanobserver.om/?p=75172
http://zeenews.india.com/news/science/scientists-teach-monkeys-to-do-math_926495.html
http://www.foxnews.com/science/2014/04/22/math-wiz-monkeys-providing-researchers-with-insights-into-human-brain/
http://www.huffingtonpost.com/2014/04/22/monkeys-math-processing-theory_n_5190833.html
http://www.ibtimes.co.uk/monkeys-can-do-maths-confirm-harvard-yale-researchers-1445587
http://www.deccanherald.com/content/401146/monkey-math-tutor-your-kid.html
http://www.newscientist.com/article/dn25447-monkey-mathematicians-hint-at-brains-number-perception.html
http://freepressjournal.in/scientists-teach-monkeys-to-do-math-2/
http://www.sciencerecorder.com/news/monkeys-can-do-math-and-so-could-our-ancient-primate-ancestors/
http://connecticut.cbslocal.com/2014/04/22/study-finds-that-monkeys-can-do-math/


Daeyeol Lee 
27 

 
 

 

58.  Monkeys can do basic math like addition.  Seoul Shinmoon. April 22, 2014.  
59.  Doing math is monkey’s business! Delhi Daily News. April 23, 2014.  
60.  Monkeys are good at mathematics, says study. The Utah People’s Post. April 23, 2014.  
61.  Monkey can do math with 90 percent accuracy, research shows. Design & Trend. April 24, 2014.  
62.  Monkeys can estimate numerical values and add, new study details another human similarity.  
 University Herald. April 23, 2014.  
63.  Monkeys too can solve maths, study reveals. Nigerian Bulletin. April 23, 2014.  
64.  Monkeys can do math, study finds. Nature World News. April 23, 2014.  
65.  Rhesus monkeys’ mathematical abilities shed light on evolutionary origins of math. French 
 Tribune. April 23, 2014.  
66.  Monkeys are actually good at math: a skill used in the wild, a study finds. Tech Times. April 23, 
 2014 
67.  Monkeys knows a thing or two about math, say scientists. Canada News. April 23, 2014.  
68.  Monkeys found able to do math: study. Shanghai Daily. April 23, 2014.  
69.  Monkey as maths tutor for your kid! ABP News. April 23, 2014.  
70.  Monkeys can do basic math using symbols. Forbes. April 24, 2014.  
71.   Monkeys have uncanny ability to do math. Newspoint Africa. April 24, 2014.  
72.   Monkeys can count and do addition but can they learn multiplication? Liberty Voice. April 25, 
2014. 
73.   Brain area responsible for strategic decision making found. Hankyoreh Scienceon. Sep 19, 2014 
74.  Secrets of brain mechanism for strategic choice. Kyunghyang News. Sep 19, 2014 
75. Researchers take a look at the competitor’s brain, find possible switching mechanism.  
 Medical Xpress. Sep 19, 2014   
76. Brain area for strategizing. Donga Science. Sep 21, 2014 
77. In a battle of wits, an area of prefrontal cortex gets a call to arms. Phys.org. Sep 22, 2014  
78. Monkey business reveals theory of mind. Yale Daily News. Sep 30, 2014 
79. Reading neurons to understand decision making. Yale Daily News. Jan 27, 2015   
80.  The brain sets a unique learning rate for everything we do, by self-adjusting to the environment. 
 Medical Xpress. Apr 19, 2017.  
81. Aren’t sure? Brain is primed for learning. Yale News. Jul 19, 2018.  
82. A new study from Yale scientists shows how uncertainty helps us learn. Quartz. July 31, 2018. 
83. Scientists explain why humans are so bad at giving up on difficult problems. Inverse. Aug 1, 2018.  
84. Science has just confirmed that if you’re not outside your comfort zone, you’re not learning. Inc. 
 Aug 14, 2018.  

http://nownews.seoul.co.kr/news/newsView.php?id=20140422601014
http://www.delhidailynews.com/news/Doing-math-is-monkeys-business-1398316016/
http://www.designntrend.com/articles/13077/20140423/monkeys-math-90-percent-accuracy-research-shows.htm
http://www.universityherald.com/articles/9014/20140423/monkeys-can-estimate-numerical-values-and-add-new-study-details-another-human-similarity.htm
http://www.nigerianbulletin.com/threads/monkeys-too-can-solve-maths-study-reveals.67462/
http://www.natureworldnews.com/articles/6708/20140423/monkeys-math-study-finds.htm
http://frenchtribune.com/teneur/1422346-rhesus-monkeys-mathematical-abilities-shed-light-evolutionary-origins-math
http://frenchtribune.com/teneur/1422346-rhesus-monkeys-mathematical-abilities-shed-light-evolutionary-origins-math
http://www.techtimes.com/articles/5950/20140423/monkeys-are-actually-good-at-math-a-skill-used-in-the-wild-a-study-finds.htm
http://canadajournal.net/science/monkeys-know-a-thing-or-two-about-math-say-scientists-6600-2014/
http://www.shanghaidaily.com/article/article_xinhua.aspx?id=214226
http://www.abplive.in/World/2014/04/23/article299386.ece/Monkey-as-maths-tutor-for-your-kid#.U1iopVe9brE
http://www.forbes.com/sites/alexberezow/2014/04/24/monkeys-can-do-basic-math-using-symbols/
http://newspoint.co.za/story/414/5640-monkeys-have-uncanny-ability-do-math
http://guardianlv.com/2014/04/monkeys-can-count-and-do-addition-but-can-they-learn-multiplication/
http://scienceon.hani.co.kr/194879
http://news.khan.co.kr/kh_news/khan_art_view.html?artid=201409190300005&code=610100
http://medicalxpress.com/news/2014-09-competitor-brain-mechanism.html
http://www.dongascience.com/news/view/5181
http://phys.org/wire-news/172824324/in-a-battle-of-wits-an-area-of-prefrontal-cortex-gets-a-call-to.html
http://yaledailynews.com/blog/2014/09/30/monkey-business-reveals-theory-of-mind/
http://yaledailynews.com/blog/2015/01/27/reading-neurons-to-understand-decision-making/
https://medicalxpress.com/news/2017-04-brain-unique-self-adjusting-environment.html
https://news.yale.edu/2018/07/19/arent-sure-brain-primed-learning
https://qz.com/1343503/a-new-study-from-yale-scientists-shows-how-uncertainty-helps-us-learn/
https://www.inverse.com/article/47670-decision-making-neuroscience-brain
https://www.inc.com/jessica-stillman/want-to-learn-faster-make-your-life-more-unpredictable.html

