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David G. Rand - Research Statement  
 

Cooperation is an essential aspect of life, from bacterial bio-films to social insects, and from 
friendships and workplace collaborations to international relations. Yet cooperation is often 
individually costly, raising serious theoretical questions and posing important practical challenges. 
Why are people willing to help others at a cost to themselves, and what can be done to help solve 
social dilemmas when they arise? Answering these questions is of great scientific interest to 
scholars across a wide range of fields. Understanding cooperation is also of immediate practical 
importance in the context of daily social interactions, the challenges involved in creating and 
managing successful organizations, and large-scale modern cooperative dilemmas such as 
environmental conservation and global warming. 

My research agenda aims to build a unified scientific understanding of human cooperative 
behavior. To do so, I consider interactions across different scales of time and space, and integrate 
approaches from numerous disciplines. I seek to understand (i) what prosocial and antisocial 
decisions people will make in particular situations and social environments, using the tools of social 
psychology and behavioral economics; (ii) the cognitive mechanisms that determine how these 
decisions are actually made, using the tools of social and cognitive psychology; and (iii) the 
ultimate explanations for why our decision-making processes have come to function as they do, 
using evolutionary game theoretic math models and computer simulations of social learning. Only 
by considering all three of these dimensions of human behavior can we begin to draw a complete 
picture of our existence as a supremely social species.  

In support of this broad and interdisciplinary approach, I have actively sought out 
collaborations across fields. I have published or submitted papers with researchers from social and 
cognitive psychology, economics, sociology, biology, anthropology, mathematics and computer 
science, as well as Harvard’s business school, law school, school of education, medical school and 
school of government. My exposure to such a wide range of approaches has provided me with a 
unique perspective for exploring human cooperation, one I plan to use to provide insight into how 
we can most effectively design organizations and institutions to promote successful, productive 
interactions. 

My current research agenda involves four main directions. One track explores the roles of 
intuition/emotion versus reflection/reason in motivating social beliefs and behavior. The second 
aspect of my research explores the effectiveness of punishment versus reward for encouraging 
cooperation. The third dimension of my work explores the importance of randomness and noise in 
decision-making and social learning. The fourth strand involves developing methodologies for large 
scale, high throughput incentivized experiments using the online labor markets.  

 
Intuition versus reflection and sociality 

 
Are people predisposed toward selfishness, only behaving altruistically through active self-

control? Or are we intuitively social, with reflection and prospective reasoning favoring ‘rational’ 
self-interest? This age-old question has puzzled thinkers for centuries, and continues to be debated 
by scholars today across a wide range of fields. I am exploring this issue by combining economic 
games with experimental techniques from social and cognitive psychology.  

Automatic, emotional, intuitive responses occur significantly faster than controlled, 
cognitive, reasoned responses. Thus actions associated with faster reaction times tend to be more 
strongly motivated by intuition than by reflection. Data I have collected across a number of 
different experimental settings consistently show a negative relationship between reaction time and 
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cooperation: the longer it takes a person to make their decision, the less cooperative they are on 
average (Rand Nowak Greene, in prep). This individual difference measure suggests that intuition 
favors collective action, while reason favors self-interest. I have also conducted a series of 
manipulation experiments to establish the casual link between intuition and cooperation. I find that 
priming subjects to trust their intuitions or to distrust careful reasoning substantially increases 
cooperation; and that forcing subjects to decide quickly results in more cooperation than forcing 
subjects to reflect.  

I plan to expand upon these studies in several ways. The first direction explores individual 
differences in the effect of intuition versus reason. Even if on average intuition promotes 
cooperation and reflection promotes selfishness, it seems very likely that this effect will vary based 
on subjects’ life experiences. Do people who feel that others in their daily lives are mostly 
untrustworthy have uncooperative intuitions? Can conscious study of morality and ethics lead to the 
reflection promoting cooperation? And can we experimentally manipulate the relationship between 
intuition, reason and cooperation? For example, if a Prisoner’s Dilemma is framed as the ‘Wall 
Street Game’, this may shift subjects’ automatic, intuitive response towards defection. I am also 
interested in conducting cross-cultural cooperation experiments to investigate how intuitive and 
reflective judgments vary with social context.  

In addition to this work on social behavior, I am also interested in how intuition and 
reflection shape beliefs related to sociality. In a first study, I demonstrated that people who make 
greater use of intuition relative to reflection are more likely to believe in God, and that priming 
subjects to trust intuition (or distrust reason) increases belief in God (Shenhav Rand Greene, 
Journal of Experimental Psychology: General, 2011). To expand on this, I plan to explore how 
intuition and reflection shape political and social beliefs, and to what extent such beliefs can be 
substantively reshaped by emphasizing the power or limitations of intuitive thinking.  
 
Punishment, reward and the maintenance of cooperation 

 
Many scholars have argued that costly peer punishment, where one individual pays a cost to 

impose a cost on another, is a powerful positive force for promoting cooperation, drawing upon 
both behavioral experiments and theoretical models. Costly punishment, however, is a dangerous 
double-edged sword: not only can cooperators sanction free-riders, but non-cooperators can also 
punish cooperators. Most experiments are designed to minimize this ‘anti-social punishment’ by 
shuffling identities and/or group compositions to prevent retaliation, and most theoretical models a 
priori exclude the possibility of punishment targeted at cooperators.  

My work has demonstrated that in more realistic situations with repeated interactions and 
reputations, costly punishment can have disastrous consequences. When pairs of players interact 
repeatedly, retaliation is common and punishment neither improves outcomes in the lab (Dreber 
Rand et al., Nature 2008) nor promotes cooperation theoretically (Rand et al., J Theor Biol 2009). 
Instead of paying to punish bad actors, refusing to pay to help good actors can effectively deter free-
riding, while avoiding the destruction and vendettas associated with costly punishment. In group 
settings, I also find that reward leads to more desirable outcomes than punishment in the lab. Both 
are equally effective at motivating subjects to contribute to the public good, but reward does so by 
creating benefit (cooperative individuals invest in helping each other, increasing total productivity) 
while punishment destroys benefit (cooperators invest in harming defectors, reducing total 
productivity) (Rand et al., Science 2009).  

Together with other recent experimental studies on anti-social punishment, these results 
present a new set of questions: why do free-riders sometimes pay to spitefully punish cooperators? 
At first glance, anti-social punishment seems to be illogical and puzzling. It cannot be explained by 
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either rational self-interest or altruistic concerns. I have shown, however, that in evolutionary game 
theoretic models (that consider social learning based on imitation of successful others) anti-social 
punishment often makes perfect sense, because it is relative payoff rather than absolute payoff that 
determines which strategies spread (Rand & Nowak, Nature Comm 2011). My work shows that 
punishment is not altruistic and not specially linked to cooperation, as others have argued. Instead, 
punishment is a self-interested tool that can stabilize any norm or strategy, including those that are 
harmful; and that does so at a cost to all parties.  

In my future work in this area, I plan to explore what factors make people more or less likely 
to engage in anti-social punishment. This work will have a strong cross-cultural component, 
building on experiments I ran in Romania in June 2010 (Rand Herrmann et al., in prep). Guided by 
results from theoretical models, I will design experimental interventions that either encourage or 
suppress anti-social punishment. I will then aim to use these design levers to counteract cross-
cultural differences in the lab, with the aim of providing insight into how to improve outcomes in 
settings (and countries) plagued by spite and uncooperativeness. I also plan to develop a theoretical 
framework that explicitly links in-group bias with punishment, and takes into account the flexible 
nature of group identity that I have demonstrated experimentally (Rand et al., PNAS 2009). I will 
also expand my work on costly rewarding to explore other non-destructive methods for promoting 
cooperation that (unlike material rewards) are not costly to the donor, such as ostracism and voting 
rules for the distribution of the benefits of public goods. 

Furthermore, an extremely relevant element of modern societies that is omitted from most 
economic game experiments, as well as evolutionary models, is inequality. Games are typically 
symmetric, played between equals. But many real-world situations involving reward and 
punishment occur in the context of asymmetric games, either between strong and weak individuals, 
or between individuals and institutions (such as the employer or the state). I plan to develop 
theoretical and experimental models for studying the emergence of cooperation and coercion in 
asymmetric games, exploring the transition from individual interactions to the fantastic complexity 
of modern human societies. Lastly, in collaboration with the New York Hall of Science, I am 
creating a much more detailed and realistic interactive global sustainability game for Hall of 
Science visitors. This richer framework will allow me to apply my cooperation research to the issue 
of environmental conservation, helping to translate my work “from bench to bedside.” 
 
Making sense of confusion – errors in execution and learning 
 

We do not always perfectly carry out our intentions. Due to ‘trembling hands’ and ‘fuzzy 
minds’, we sometimes make errors when executing our actions. Execution errors in repeated games 
pose a serious problem for cooperation, as mistaken defections can derail cooperative relationships. 
I have explored strategies for coping with noise experimentally by having subjects play a repeated 
Prisoner’s Dilemma with noise – sometimes a player’s move is changed by the computer interface 
(Fudenberg Rand Dreber, American Economic Review, in press). Subjects in these games are 
“lenient” in not retaliating for the first defection, and “forgiving” in trying to return to cooperation 
after inflicting a punishment. Importantly, this behavior is not just ‘nice’, but also smart – the data 
show that in an uncertain world, it can be payoff-maximizing to be slow to anger and fast to forgive 
(Dreber Fudenberg Rand 2010 SSRN working paper). The self-interestedness of forgiveness is an 
important lesson for both personal and professional relationships, as well as organizational design.  

My future work in this domain will explore the role of intentions versus outcomes in games 
with error. How does revealing intended actions as well as outcomes affect the strategies employed 
and the level of cooperation achieved? To what extent will people forgive accidental selfishness, 
versus punishing based on the outcome? And what happens when some level of deception is 
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possible, where purposeful defections are presented as mistakes? I will investigate these questions 
using both behavioral experiments and evolutionary game theoretic models. 

In addition to errors in execution, I am also interested in errors in learning. Classical 
economic models assume that people are fully rational and care only about themselves. Classical 
evolutionary game theory agrees: selection favors rational self-interest. Behavior in experiments, 
however, often contradicts the predictions of these models. These empirical findings therefore 
demand theoretical innovations. An element common to classical economic and (evolutionary) 
social learning models is a deterministic view of the world: economic agents always choose the 
highest payoff option, and social learners always imitate the strategies of others with higher payoffs.  

In reality, however, decision-making and imitation are noisy processes, and randomness 
places an essential role in both. I have shown that when taking into account the effects of chance, 
evolutionary learning models can quantitatively reproduce human behavior across a number of 
settings. These stochastic models assume that strategies spread through a population, but that 
mistakes occur in reproduction/learning. Sometimes lower payoff strategies become more common, 
and sometimes higher payoff strategies die out. In such stochastic settings, successful strategies are 
those that perform well in heterogeneous populations, where multiple strategies are relatively 
common. The strategy that does best in a perfectly precise world does not necessarily triumph in the 
presence of noise. For example, in a deterministic world, costly punishment is not truly costly – a 
threat alone is sufficient to deter free-riding. But in a stochastic heterogeneous world, punishers 
have to actually punish, and so punishment is costly and disadvantageous relative to denial of future 
reward (Rand et al., J Theor Biol 2009). I also have projects underway showing similar results in 
other games such as the Ultimatum bargaining game, the Traveler’s Dilemma and the fixed-length 
Centipede game, where my stochastic models can quantitatively reproduce behavior in the lab 
(Rand & Nowak, submitted; Manapat Rand et al, submitted; Rand Tarnita et al. in prep). Based on 
these results, I aim to develop a unifying stochastic framework that asks whether the range of 
preferences and biases in decision-making observed in humans might in fact be advantageous 
responses to living in a noisy, imperfect world. 

 
 
High-throughput social science 
 

Laboratory experiments are a fundamental building block of social science. The current state 
of technology for conducting behavioral experiments is in a place similar to biology before the 
high-throughput sequencing revolution. Today, the internet is offering a similar opportunity to 
transform experimental social science. Using online labor markets such as Amazon’s Mechanical 
Turk (MTurk), it is now possible to recruit thousands of subjects with the click of a button, for a 
fraction of the cost of the traditional lab. In these labor markets, people from around the world can 
be hired to perform short tasks for small amounts of money. The amount paid can be conditioned on 
the outcome of the task, allowing for performance-dependent payments and incentive-compatible 
experimental designs. Thus these labor markets can dramatically expand the scale, accelerate the 
time frame, and reduce the cost of social science research. Furthermore, they allow investigators to 
conduct field experiments with ease. A key concern for traditional lab studies is external validity – 
subjects know they are in an artificial experiment setting, and their behavior may not necessarily 
generalize to settings outside the lab. Online labor markets make it easy to conduct true field 
experiments where subjects do not realize they are participating in a study. Because most employers 
on these markets are businesses rather than academic groups, researchers can easily create 
contextualized experiments, exploring economic behavior in the midst of a fully functioning 
marketplace. 
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To demonstrate the power of MTurk, I have conducted validation experiments replicating 
classic results from the traditional laboratory (Horton Rand Zeckhauser, Experimental Economics 
2011), and showing quantitative agreement in economic game behavior between the online and 
offline labs (Amir Rand Gal, in prep). I am working in collaboration with Erez Lieberman and Rob 
Miller (MIT Computer Science) to develop a suite of software tools for user-friendly design of real-
time interaction online experiments, and with Nicholas Christakis at Harvard Sociology/Medical 
School to develop technology solutions for recruiting large numbers of subjects for simultaneous 
play, that we recently deployed in a series of experiments demonstrating the power of dynamic 
interaction networks to maintain cooperation in large groups (Rand Arbseman Christakis, R&R at 
PNAS). In Feb 2010 I co-organized a conference at Harvard on online experimentation, and have 
been invited to sit on an advisory board at Amazon for promoting social science research on MTurk. 
I am deeply excited about the future of this emerging technology, and the scientific advances it will 
enable.  
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David G. Rand - Teaching Statement 
 
In addition to my dedication to research, I am also deeply committed to teaching at both the 
undergraduate and graduate levels, as well as outside of the classroom. As an assistant professor, 
excellence in teaching and mentoring will continue to be a key focus for me. 
 
As a lecturer at Harvard University this fall 2011, I am currently teaching a new upper level 
undergraduate course entirely of my own design (I am the sole instructor). The class explores the 
human cooperation, integrating research from social and cognitive psychology, mathematics, 
economics and evolutionary biology. I have structured the course to highlight the various 
controversies in this active field of research, emphasizing the exciting and dynamic nature of the 
scientific process and empowering students to form their own opinions about the issues at hand. 
The course involves lectures, readings from the primary literature, and active discussion sections 
where students critique and debate the readings. A major goal of the course to teach students 
how to evaluate methodologies from different fields, and to explain research findings based on 
mathematical models in an intuitive way that is understandable to students with no math 
background.  
 
In addition to teaching my own class as a lecturer, while a graduate student I was a teaching 
assistant for three classes at Harvard, one at the undergraduate level and two at the graduate 
level. In each, I led discussion and review sections, helped design homework and exams, and 
mentored students on class projects. In the two classes for which student ratings were collected, I 
received a rating of 4.9 and 4.4 out of 5, and received a Derek Bok Center Certificate for 
Distinction in Teaching. To give a further sense of the student response to my teaching, selected 
students comments are included at the end of this document. I also ran a workshop on 
programming in MATLAB at a summer school at the Mediterranean Institute for Life Sciences 
in Split, Croatia in the summer of 2008.  
 
In addition to these experiences in the classroom, I have also co-advised two senior thesis 
students, one of whom won Harvard’s Hoopes Prize for Excellence in the Work of 
Undergraduates. I also co-advised two Ph.D. students, one of whom studied social contagion and 
the other of whom studied reputation and trust. I also mentored two additional undergraduate 
students doing independent research courses, one of which resulted in a peer-reviewed 
publication, and supervised numerous summer research assistants. I find collaborating with 
students to be extremely rewarding, and the excitement of shared discovery and teaching-by-
doing is of my favorite aspects of academic life. 
 
I feel that public education and outreach is also an important role that we play as academics. In 
this vein I have written a popular press piece for the New Scientist about lessons for 
environmental conservation that we have learned from research on cooperation. I have also given 
talks about cooperation to professionals at an international business conference in Orlando, FL, 
to educators and parents at the Boston Museum of Science, and to high school students at 
Belmont High School in Belmont MA. 
 
I greatly enjoy teaching across a wide range of settings, and look forward to a lifetime of 
educating. 
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Sample student comments 
 
Dave was great, and I really liked listening to him speak in lecture since he explained things 
well. He was really helpful outside of class, too. He was my project adviser and he was SO 
helpful in offering feedback and replying to e-mails - I really appreciated it and I think that's the 
reason I got so much out of the final project. 
 
Dave was great. Very enthusiastic and funny. He always seemed happy to hear student's thoughts 
and questions on the material. 
 
Dave is one of the nicest TFs I've ever had. he responds quickly to emails and gives long 
responses. He listens to issues, talks to people. helps whenever he can. Really great person. Yay 
Dave! 
 
Dave's lectures and presentations were always really fun to watch and very informative. He's 
obviously very passionate about the material, and I looked forward to his entertaining, 
informative talks. 
 
Dave was great! He was very helpful in explaining the material, the math, and why it was 
interesting and important. 
 


