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THE HEURISTICS REVOLUTION
Decision problems come in two kinds: risk and uncertainty. Risk applies to situations that are well structured and stable, 
such as gambles, lotteries, and cancer screening, and has been tamed by the probabilistic revolution in the sciences since 
the beginning of the 17th century. Uncertainty applies to situations that are ill structured and instable, such as human 
interaction, investment, and business. Although this is an old distinction, most economists and psychologists have ignored 
it and used the probability theory as the sole tool for dealing with both. Part of the problem was that no theory of de-
cision-making under uncertainty existed until recently. Based on Herbert Simon’s work, we are now developing such a 
theory of intelligent heuristics that are able to deal with situations of uncertainty. The science of heuristics addresses three 
questions. The first is descriptive: What are the heuristics in the adaptive toolbox of a species, an organization, or an in-
dividual, and how do people choose between heuristics? The second is normative: In which situations is a heuristic better 
than a complex strategy? This question is known as the study of the ecological rationality of heuristics, which proceeds 
using analysis and simulation. The third question is one of intuitive design: How can systems be designed that help experts 
and laypeople make better decisions, be it in developing simple rules for safer financial regulation or improving medical 
diagnosis? The methodological tools are threefold: formal models of heuristics (instead of vague labels such as “System 1”), 
competitive testing of heuristics against complex strategies (instead of null hypothesis testing), and tests of the predictive 
power of heuristics (instead of data fitting). The heuristic revolution complements the probabilistic revolution and over-
comes the earlier misconception of heuristics as biases.

GERD GIGERENZER
Gerd Gigerenzer is the director of the Harding Center for Risk Literacy at the Max 
Planck Institute for Human Development in Berlin. He is the former director of the 
Center for Adaptive Behavior and Cognition (ABC) at the Max Planck Institute for 
Human Development and at the Max Planck Institute for Psychological Research in 
Munich, professor of Psychology at the University of Chicago, and John M. Olin distin-
guished visiting professor, School of Law at the University of Virginia. He is member of 
the Berlin-Brandenburg Academy of Sciences, the German Academy of Sciences, and 
honorary member of the American Academy of Arts and Sciences and the American 
Philosophical Society. He was awarded honorary doctorates from the University of 
Basel and the Open University of the Netherlands, and is batten fellow at the Darden 
Business School, University of Virginia. Awards for his work include the AAAS Prize 
for the best article in the behavioral sciences, the Association of American Publishers 
Prize for the best book in the social and behavioral sciences, the German Psycholo-
gy Award, and the Communicator Award of the German Research Foundation. His 
award-winning popular books Calculated Risks, Gut Feelings: The Intelligence of the 
Unconscious; and Risk Savvy: How to Make Good Decisions have been translated into 
21 languages. Gigerenzer has trained federal judges, physicians, and top managers in 
decision-making. The Swiss Duttweiler Institute has distinguished Gigerenzer as one of 
the top 100 Global Thought Leaders worldwide.
Contact him at: gigerenzer@mpib-berlin.mpg.de

READINGS
Gigerenzer, G. (2016). Towards a rational theory of heuristics. In R. Frantz & L. Marsh 

(Eds.), Minds, models, and milieux: Commemorating the centennial of the birth of 
Herbert Simon (pp. 34–59). New York: Palgrave Macmillan.

Gigerenzer, G. (2018). The bias bias in behavioral economics. Review of Behavioral Eco-
nomics, 5, 303–336.

Max Planck Institute for 
Human Development, Berlin

JUNE 12   TALK   9.30  11.00
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TOWARD THEORY INTEGRATION: 
MAPPING ALGEBRAIC MODELS AND HEURISTICS OF RISKY CHOICE
Boundedly rational risky choice has been investigated by two influential but separate lines of research: algebraic models, 
with cumulative prospect theory (CPT) as its most prominent example, and process models, such as heuristics. Each ap-
proach has pursued its own research questions and both have made important contributions to the study of decision-mak-
ing under risk. In this talk, I illustrate how the two approaches can be brought together for their mutual benefit. For in-
stance, I show how the choices produced by heuristics of risky choice are reflected in CPT’s value and weighting functions 
and how CPT can be used to reveal and measure how properties of choices produced by heuristics are contingent on 
the structure of the environment. This perspective suggests an information-processing perspective on the iconic shapes of 
CPT’s value and weighting functions; moreover, identified boundary conditions of heuristic information processing hint 
at moderating conditions for key empirical choice phenomena (e.g., the fourfold pattern, certainty effect) that have shaped 
the development of CPT. These analyses highlight the value of elaborating the relationships between theories in order to 
pursue theory integration.

THORSTEN PACHUR
Thorsten Pachur is a senior research scientist at the Center for Adaptive Rationality, 
Max Planck Institute for Human Development in Berlin, and in the past has worked 
at the Center for Adaptive Rationality and Cognition and at the University of Basel. 
Thorsten studies the cognitive foundations of adaptive decision-making at all stages of 
the life span and is interested in the role of attention and memory in preference con-
struction as well as in how learning and expertise affect strategy selection. To address 
these issues, his research relies on computational modeling, process tracing, as well as 
neuroimaging. Thorsten is a fellow of the Association for Psychological Science and 
is on the editorial boards of various journals (e.g., Decision, Journal of Experimental 
Psychology: Learning, Memory, and Cognition, Journal of Experimental Psychology: 
Applied).
Contact him at: pachur@mpib-berlin.mpg.de

READING
Pachur, T., Suter, R. S., & Hertwig, R. (2017). How the twain can meet: Prospect theory 

and models of heuristics in risky choice. Cognitive Psychology, 93, 44–73.

Max Planck Institute for Human 
Development, Berlin

JUNE 12   TALK   11.30  13.00
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JUNE 12   WORKSHOP   14.00  16.00

BUILDING FASTANDFRUGAL DECISION TREES
Fast-and-frugal trees (FFTs) are a quintessential family of simple heuristics that allow for effective and efficient binary 
classification decisions and often perform remarkably well when compared to more complex methods. This workshop will 
familiarize participants with examples of FFTs and explain the theoretical link between FFTs and signal detection theory 
(SDT). Practical exercises and interactive tools will enable participants to construct and evaluate FFTs for different data 
sets. Participants will be guided through a series of exercises that will examine the consequences of different cue choices, 
bias values, and criterion shifts on various measures of classification performance. After assessing a selection of minimal 
FFTs (with only one predictive cue), participants will reconstruct an FFT that has been designed to help emergency-room 
doctors to rapidly decide whether to send a patient with severe chest pain to the coronary care unit. Finally, participants 
will explore alternative multi-cue FFTs and evaluate their performance on a variety of outcome measures.

LAEL SCHOOLER
Lael is a professor of Psychology at Syracuse University. Before joining the Psychology 
Department at Syracuse, he was a senior researcher at the Center for Adaptive Behavior 
and Cognition. His research into simple heuristics—decision strategies that use limit-
ed information to make effective decisions in an uncertain world—is informed by the 
ACT-R theory of cognition that supports the development of computer simulations 
that make predictions about human behavior.
Contact him at: lschoole@syr.edu

UWE CZIENSKOWSKI
Uwe is a researcher at the Harding Center for Risk Literacy. He received master level 
degrees (German “Diplom”) in Psychology (Freie Universität Berlin) and Computer 
Science (University of Applied Sciences, Trier) and a PhD in Psychology. He was a re-
searcher at the Center for Adaptive Behavior and Cognition (ABC) and before that he 
worked as a research scientist and assistant professor at FU Berlin in the Department of 
Social Psychology and Research Methods. He likes psychology (somehow), but prefers 
hard sciences, good statistics, and computer programming. At the Harding Center, he is 
writing software for experimental and other kinds of studies, statistical analyses, simu-
lations, and educational purposes. Moreover, he is consulting and giving tutorials about 
(applied) statistics, experimental design and analysis, meta-analysis, and different top-
ics of computing and software development.
Contact him at: sciencec@mpib-berlin.mpg.de

READING
Luan, S., Schooler, L. J., & Gigerenzer, G. (2011). A signal-detection analysis of fast-

and-frugal trees. Psychological Review, 118 (2), 316–338.

Syracuse University, New York

Max Planck Institute for Human 
Development, Berlin
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SPEED TALKS AND POSTER SESSION A
All participants assigned to poster session A will present in this session. We ask you to put your posters up on the boards 
that were assigned to you during the break. The session will start in the lecture hall where all presenters will give their 
one-minute speed talks so that attendees can get an overview of all posters presented in the session. After the speed talks, 
the poster session begins and you may walk around and discuss each other’s research projects.

JUNE 12   POSTERS   16.30  18.00

19.00 SOCIAL DINNER AND DISCUSSION
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NUDGING AND BOOSTING IN A DIGITAL WORLD
In recent years, policy makers worldwide have begun to acknowledge the potential value of insights from psychology and 
behavioral economics into how people make decisions. In this talk, I will propose a distinction between two classes of evi-
dence-based and evidence-informed interventions, namely, nudges and boosts. The two kinds of interventions differ with 
respect to (a) their immediate intervention targets, (b) their roots in different research programs, (c) the causal pathways 
through which they affect behavior, (d) their assumptions about human cognitive architecture, (e) the reversibility of their 
effects, (f) their programmatic ambitions, and (g) their normative implications. We will discuss these dimensions. In the 
second part of the talk, we will consider to what extent nudges and boosts can help to cope with recent developments in 
the digital world such as the widespread dissemination of misinformation that increasingly imposes great risks to public 
discourse and democracy.

RALPH HERTWIG
Ralph Hertwig is the director of the Center of Adaptive Rationality (ARC) at the Max 
Planck Institute for Human Development in Berlin (MPIB). Before taking on his role 
as an MPIB director in 2012, he was professor for Cognitive and Decision Sciences and 
later dean of the Faculty of Psychology at the University of Basel. Early in his career, 
he was a researcher at Columbia University, University of Chicago, and at the MPIB’s 
Center for Adaptive Behavior and Cognition. He has been awarded several prizes for 
his research and teaching, including the Gottfried Wilhelm Leibniz Prize. His research 
focuses on decision-making in conditions of bounded rationality. He investigates de-
cisions under risk and uncertainty that are made on the basis of description or expe-
rience—or on the basis of a conscious choice not to seek out or use knowledge (“de-
liberate ignorance”). Another key component of his research program examines state 
interventions motivated by behavioral science insights that aim to help citizens make 
better decisions (nudging and boosting).
Contact him at: hertwig@mpib-berlin.mpg.de

READING
Hertwig, R., & Grüne-Yanoff, T. (2017). Nudging and boosting: Steering or empower-

ing good decisions. Perspectives on Psychological Science, 12(6), 973–986. 

Max Planck Institute for 
Human Development, Berlin

JUNE 13   TALK   9.30  11.00
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SIMPLE HEURISTICS FOR SEARCH: FROM THE WORLD TO THE WEB
How do we decide when to search for something better and when to stick with what we’ve got?  People, like other organ-
isms, must adaptively trade off between exploring and exploiting their environment to obtain the resources they need. This 
applies to whatever space they are searching, ranging from the physical world, looking for objects or people or patches of 
food, to the informational realm, looking for concepts in memory or knowledge or entertainment online.  Common under-
lying mechanisms may be used to address the explore/exploit tradeoff in each of these domains: People use similar heuristic 
strategies to decide when to keep looking and when to give up searching for resources in patches in space (e.g., for fish in a 
pond), in memory (e.g., for words in a category), and online (e.g., for useful Web pages or enjoyable songs).  Moreover, the 
connections between searches in these domains may have deep evolutionary roots, leading us to behave similarly in phys-
ical and digital environments. In this talk, I will describe how an ecological rationality approach is revealing connections 
among search strategies in different domains.

PETER M. TODD
Peter M. Todd grew up in Silicon Valley, received a PhD in Psychology from Stan-
ford University, and in 1995 moved to Germany to help found the Center for Adaptive 
Behavior and Cognition (ABC) based at the Max Planck Institute for Human Devel-
opment in Berlin. The Center’s work on decision-making was captured in the books 
Simple Heuristics That Make Us Smart (Gigerenzer, Todd, & the ABC Research Group, 
1999, OUP) and Ecological Rationality: Intelligence in the World (Todd & Gigerenzer, 
2012, OUP). Todd moved to Indiana University in 2005 where his research focuses 
on the cognitive mechanisms that people use to make decisions about adaptively im-
portant resources—including mates, information, and food—in space and time. His 
work on search led to the book Cognitive Search: Evolution, Algorithms, and the Brain 
(Todd, Hills, & Robbins, eds., 2012, MIT Press). He is currently serving as the director 
of the Cognitive Science Program and the first director of the IU Food Institute.
Contact him at: pmtodd@indiana.edu

READING
Hills, T. T., Todd, P. M., Lazer, D., Redish, A. D., Couzin, I. D., & Cognitive Search Re-

search Group. (2015). Exploration versus exploitation in space, mind, and society. 
Trends in Cognitive Sciences, 19(1), 46–54.

Max Planck Institute for Human 
Development, Berlin

JUNE 13   TALK   11.30  13.00
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JUNE 13   KEYNOTE & HEROES OF SCIENCE   14.00  16.30

“POSTTRUTH” AND “FAKE NEWS”: WHAT, WHY, AND HOW DO WE RESPOND?
Imagine a world that considers knowledge to be “elitist.” Imagine a world in which it is not medical knowledge but a free-
for-all opinion market on Twitter that determines whether a newly emergent strain of avian flu is really contagious to 
humans. This dystopian future is still just that—a possible future. However, there are signs that public discourse is evolving 
in this direction: Terms such as “post-truth” and “fake news,” largely unknown until 2016, have exploded into media and 
public discourse. I explore the implications of the growing abundance of misinformation in the public sphere, how it influ-
ences people, and how to counter it. I argue that, for counter-measures to be effective, they must be informed by the larger 
political, technological, and societal context. Misinformation in the post-truth era can no longer be considered solely an 
isolated failure of individual cognition that can be corrected with appropriate communication tools. I suggest that respons-
es to the post-truth era must therefore be multi-pronged, including technological solutions that incorporate psychological 
principles, an interdisciplinary approach that we describe as technocognition. Technocognition uses findings from cognitive 
science to inform us about the design of information architectures that encourage the dissemination of high-quality infor-
mation and that discourage the spread of misinformation.

IN WHOSE HANDS THE FUTURE? 
CONFRONTING CLIMATE SCIENCE DENIAL AND CONSPIRACY THEORIES
I became interested in climate change in 2009 when public “skepticism” appeared to increase dramatically in the lead-up to 
the United Nations Climate Change Conference in Copenhagen. It did not take me long to realize that climate “skepticism” 
had nothing to do with skepticism and everything to do with politics. I was particularly struck by the conspiratorial content 
of much “skeptic” discourse on the Internet, with its abundant references to the United Nations, a World Government, 
and scientists being “in it to get their grants renewed to line their pockets,” and so on. I therefore conducted a study that 
asked people about their attitudes towards climate science and their opinions about various conspiracy theories. The study 
uncovered a small negative association, such that increasing endorsement of conspiracy theories was related to reduced 
endorsement of the science surrounding climate change. The publication of this finding, which by now has been replicated 
five times, led to a storm of outrage online and persistent attempts to silence me for several years. I relate the story of those 
events and their implication for academic freedom and the integrity of science and how one might best respond to critics 
who are not motivated by scientific or evidentiary considerations.

STEPHAN LEWANDOWSKY
Professor Stephan Lewandowsky is a cognitive scientist at the University of Bristol. He 
was an Australian professorial fellow from 2007 to 2012 and was awarded a Discovery 
Outstanding Researcher Award from the Australian Research Council in 2011. He held 
a Revesz visiting professorship at the University of Amsterdam in 2012 and received 
a Wolfson Research Merit fellowship from the Royal Society upon moving to the UK 
in 2013. He was appointed a fellow of the Academy of Social Science and a fellow of 
the Association of Psychological Science in 2017. In 2016, he was appointed a fellow of 
the Committee for Skeptical Inquiry for his commitment to science, rational inquiry, 
and public education. His research examines people’s memory, decision-making, and 
knowledge structures, with a particular emphasis on how people update information 
in memory. Professor Lewandowsky’s most recent research examines the persistence 
of misinformation and spread of “fake news” in society as well as the potential conflict 
between human cognition and the physics of the global climate, which has led him into 
research in climate science and climate modeling.
Contact him at: stephan.lewandowsky@bristol.ac.uk

READINGS
Lewandowsky, S., Ecker, U. K., & Cook, J. (2017). Beyond misinformation: Understand-

ing and coping with the “post-truth” era. Journal of Applied Research in Memory 
and Cognition, 6(4), 353–369.

Lewandowsky, S. (2019). In whose hands the future? In J. E. Uscinski (Ed.), Conspiracy 
theories and the people who believe them (pp. 149–177). Oxford, UK: Oxford Uni-
versity Press.

University of Bristol
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SPEED TALKS AND POSTER SESSION B
All participants assigned to poster session B will present in this session. We ask you to put your posters up on the boards 
that were assigned to you during the break. The session will start in the lecture hall where all presenters will give their 
one-minute speed talks so that attendees can get an overview of all posters presented in the session. After the speed talks, 
the poster session begins and you may walk around and discuss each other’s research projects. 

JUNE 13   POSTERS   17.00  18.30
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THE MERITS OF TRANSPARENT MODELS
The General Data Protection Regulation of the European Union has made a legal move towards greater transparency of 
algorithms. It requires companies to provide customers intelligible and easily accessible information about the use of their 
personal data. In this presentation, I will explore transparency in three steps. First, I will survey the literature in the social, 
behavioural and management sciences—broadly construed to include the overlapping disciplines of machine learning and 
what is often called analytics—in order to derive and analyse a definition of transparency for decision models. Even though 
the models I will discuss are formal, the arguments made are applicable to verbal, conceptual models as well. I will argue 
that the derived notion of model transparency is conceptually closely related to model simplicity. The arguments are not 
directly based on empirical evidence, but are informed by anecdotal experience and similar arguments in the literature. 
Second, I will use examples from practice to demonstrate how the lack of transparency/simplicity has decreased the useful-
ness of decision models. Third, I will use examples from practice to illustrate the merits of transparent/simple models. The 
practical applications discussed refer to decisions made in law, politics, and health.

KONSTANTINOS KATSIKOPOULOS 
Konstantinos is an associate professor (reader) at the Department of Decision Analytics 
and Risk at the University of Southampton as well as an adjunct scientist at the Harding 
Center for Risk Literacy. Previously, he was an associate professor (W2) and deputy 
director of the Center for Adaptive Behavior and Cognition here at the Max Planck 
Institute for Human Development as well as a visiting assistant professor at the En-
gineering Systems Division of the Massachusetts Institute of Technology. His training 
includes applied mathematics, cognitive psychology, and operations research. He works 
on integrating standard decision theory with the simple rules of thumb that people ac-
tually use, developing theory and leading applications in economics, health, and safety. 
Konstantinos is a co-organizer of the annual Winter School on Bounded Rationality in 
India, chair of the British Behavioural Operational Research Group, and serves on the 
editorial board of the international journal Judgment and Decision Making.
Contact him at: katsikop@mpib-berlin.mpg.de

READING
Katsikopoulos, K. V. (In press). The merits of transparent models. In K. Burger, M. 

Kunc, J. Malpass, & L. White (Eds.), Handbook of behavioral operations research. 
New York: Palgrave Macmillan.

University of Southampton

JUNE 14   TALK   9.30  11.00
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DIGITAL HEALTH REQUIRES RISK LITERACY AND SIMPLE DECISION AIDS
Good medical decisions require that doctors and patients understand risk and can deal with uncertainty. In the past, nav-
igating the health-care system as well as health news coverage required solid risk literacy. In today’s digital world, this skill 
has become even more crucial for people to navigate the flood of risk messages and health and consumer information that 
the internet holds. At the same time, doctors and patients require simple decision aids (like fact boxes and fast-and-frugal 
decision trees) that guide their decision-making through increasingly large and complex medical data. This talk gives par-
ticipants an overview of how cognitive psychology, medicine, health science, and data science can be combined to develop 
decision aids in health care. I will discuss how we can improve doctors’ and patients’ risk literacy, how to best communicate 
medical evidence as well as risk, more generally, and how simple decision tools can improve medical decisions of experts 
and laypeople.

MIRJAM JENNY
Mirjam is the head research scientist at the Harding Center for Risk Literacy. She enjoys 
research at the intersection of psychology, computer science, and medicine. Currently, 
she is developing decision aids for the medical domain, for example, fast-and-frugal 
decision trees for anesthesiology using machine learning methods. She is interested in 
medical decision-making and risk literacy as well as digital health and has additional 
experience in cognitive modeling of subjective probability. Being actively engaged in 
the German health-care landscape she hopes to improve medical decision-making for 
patients, doctors, and institutions. After receiving her PhD in Psychology at the Uni-
versity of Basel, Switzerland, she spent 2 years at the Center for Adaptive Rationality 
as a postdoctoral researcher where she won the Otto Hahn Medal awarded by the Max 
Planck Society. After that she moved into the health-care sector and spent 1 year at the 
National Association of Statutory Health Insurance Physicians as a data scientist.
Contact her at: jenny@mpib-berlin.mpg.de

READING
Hafenbrädl, S., Waeger, D., Marewski, J. N., & Gigerenzer, G. (2016). Applied decision 

making with fast-and-frugal heuristics. Journal of Applied Research in Memory and 
Cognition, 5(2), 215–231.

Max Planck Institute for Human 
Development, Berlin

JUNE 14   TALK   11.30  13.00
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JUNE 14   WORKSHOP   14.00  16.00

COMMUNICATING SCIENTIFIC EVIDENCE: [NON]TRANSPARENT DESIGN
How effective is intervention X? In an increasingly digital world, we are inundated with information about risks, not only 
risks to our health but also the risks and benefits that are associated with adopting new interventions. Unfortunately, not 
all of this information is communicated in a way that promotes understanding. For instance, both expert and lay audiences 
can be misled by nontransparent statistical formats that suggest an intervention may have greater benefit or lower risk 
than would be the case if these statistics were communicated transparently. In this workshop, participants will learn how 
to evaluate the results of interventions and communicate the results, either transparently or nontransparently, to a general 
audience. Participants will learn to evaluate statistical evidence, translate statistics into formats that can enhance or inhibit 
understanding, and design a simple presentation to communicate the results to the group. The aim of the workshop is to 
provide participants with the skills to not only recognize when they may be misled by statistics but also to communicate the 
results of their own scientific work to promote understanding. 

MICHELLE MCDOWELL
Michelle McDowell is a research scientist at the Harding Center for Risk Literacy. Her 
research focuses on designing transparent formats to communicate information about 
risk and, more recently, to convey information about the uncertainties in estimates 
of risk. Previously, she has reviewed how well different information formats facilitate 
Bayesian reasoning (e.g., natural frequencies vs. conditional probabilities) and com-
pared the efficacy of simple tools to communicate health risks. She is working collab-
oratively on projects to explore the components of visual information representations 
that promote comprehension and on evaluating public perceptions of risk. She is also 
interested in what people know about the risks they face in the digital world. 
Contact her at: mcdowell@mpib-berlin.mpg.de

READING
Gigerenzer, G., Gaissmaier, W., Kurz-Milcke, E., Schwartz, L. M., & Woloshin, S. (2007). 

Helping doctors and patients make sense of health statistics. Psychological Science 
in the Public Interest, 8 (2), 53–96.

Max Planck Institute for Human 
Development, Berlin
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JUNE 14   KEYNOTE   16.30  18:00

EMBODIED HEURISTICS IN ROBOTICS AND AI
Cognition is an answer to evolutionary pressures for survival, more specifically: survival of the body. And, clearly, the body 
also plays a crucial role for survival too. But how strict is the distinction between cognition and the body’s abilities? I will 
argue that this distinction is blurry at best. This would imply that cognition is a mixture of information processing and 
functionality of the body. The functionality of the body, in many cases, exhibits characteristics of information processing 
and is therefore sometimes called morphological computation. I will present examples from robotics to illustrate this. I 
will also discuss possible implications for the study of cognition as we know it today. Is it scientifically justified to examine 
cognition in a disembodied manner? Can we assume that there is a clean interface between the body and cognition that 
enables the study of cognition without consideration of the body? If so, at which level of abstraction of cognitive abilities 
does this interface begin to be valid? These questions are currently unanswered, but might be important for research toward 
an understanding of cognition and intelligence.

OLIVER BROCK
Oliver Brock is the Alexander-von-Humboldt professor of Robotics in the School of 
Electrical Engineering and Computer Science at the Technische Universität Berlin in 
Germany. He received his PhD from Stanford University in the year 2000 and held 
postdoctoral positions at Rice University and Stanford University. He was an assistant 
professor and associate professor in the Department of Computer Science at the Uni-
versity of Massachusetts, Amherst, before moving back to the Technische Universität 
Berlin in 2009. The research of Brock’s lab, the Robotics and Biology Laboratory, fo-
cuses on robot intelligence, mobile manipulation, interactive perception, grasping, ma-
nipulation, soft material robotics, interactive machine learning, deep learning, motion 
generation, and the application of algorithms and concepts from robotics to computa-
tional problems in structural molecular biology. He is an IEEE fellow and was president 
of the Robotics: Science and Systems Foundation from 2012 until 2019.
Contact him at: oliver.brock@tu-berlin.de

READING
Müller, V. C., & Hoffmann, M. (2017). What is morphological computation? On how 

the body contributes to cognition and control. Artificial Life, 23(1), 1–24.

Technical University Berlin

19.00 KEYNOTE DINNER AND DISCUSSION
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JUNE 16   TALK   11.30  13.00

INFORMATION OVERLOAD AND ITS IMPACT ON COLLECTIVE ATTENTION 
Technological progress in information technology is allowing for ever larger amounts of data to travel and reach us. Her-
bert Simon said as early as the 1970s: “wealth of information creates a poverty of attention and a need to allocate that atten-
tion efficiently among the overabundance of information that might consume it.” Almost 50 years later, human attention 
in the interconnected world has become a scarce and valuable resource. But it is also the time when it became possible to 
measure our collective behavior quantitatively through digital traces, which led to the development of fields like computa-
tional social science. I will present methods to capture the revealed collective attention and its long-term dynamics from 
online data sets. To interpret the observations, I present simple models for an attentional ecosystem, which are based on 
the limitations of resources and simple mechanisms for their dynamics, namely, imitation, saturation, and competition. An 
important result of this combined approach is the collective response to information overload: accelerated adoption and 
increasing frequency of different topics. I will discuss the potentially problematic effects of these collective developments in 
interaction with current communication systems. Finally, on this basis, I will give an outlook on the dimensions of design 
opportunities in online environments that aim to empower individual decision makers.

PHILIPP LORENZSPREEN
Philipp is a postdoctoral fellow at the Center for Adaptive Rationality. He is currently 
interested in the impact that modern information systems have on our society. He ana-
lyzes large data sets from social media and other contexts. This allows to quantitatively 
access human behavior at the societal level and across large time spans. At the Max 
Planck Institute for Human Development, he is working on ways to computationally 
extract meaningful cues for the quality of online information and make them more 
accessible to a large number of users. Previously, he did his PhD at the Technische Uni-
versität Berlin on empirical methods and theoretical models to describe the dynamics 
of collective attention from online data sets and their long-term developments. At the 
Ludwig-Maximilians-Universität in Munich, he studied physics with a focus on sys-
tems biophysics.
Contact him at: lorenz-spreen@mpib-berlin.mpg.de

READING
Lorenz-Spreen, P., Mønsted, B. M., Hövel, P., & Lehmann, S. (2019). Accelerating dy-

namics of collective attention. Nature Communications, 10 (1), 1759.

Max Planck Institute for Human 
Development, Berlin
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JUNE 16   WORKSHOP   14.00  16.00

HOW TO MAKE GOOD PREDICTIONS
Prediction is very difficult, especially if it’s about the future. — Niels Bohr
We are always wiser once we know what actually happened. But hindsight is of no use when making predictions (e.g., 
whether a patient showing up at an emergency room will have serious complications). This workshop explores the funda-
mental tension between fitting a model to past cases (hindsight) and predicting new, unseen cases based on that model (i.e., 
generalization)—and how this tension relates to the phenomena of over- and underfitting and the bias–variance dilemma. 
The goal of the workshop is that participants can discuss and clarify for themselves questions such as: Do models that fit 
past data well also predict the future well? Why and when can biased models predict better than unbiased models? How can 
we avoid overfitting? What does this all imply for models of the mind—whether heuristic or not—,the design of decision 
aids, and the recent debates about online environments, big data, machine learning, and artificial “intelligence”?

STEFAN HERZOG
Stefan Herzog is the head of the research area “boosting decision-making” at the Center 
for Adaptive Rationality at the Max Planck Institute for Human Development in Ber-
lin. He studies how to boost human judgment and decision-making by understanding 
human and machine behavior. To this end, he combines insights and methods from 
psychology, cognitive science, bounded rationality, heuristics, collective intelligence 
(“wisdom of crowds”), and machine learning—with a focus on how to create the “wis-
dom of crowds” within one mind (“inner crowd” and “dialectical bootstrapping”). In 
addition to basic research, he also works on applications in medical diagnostics and 
meteorology. Stefan received the Hillel Einhorn New Investigator Award of the Society 
for Judgment and Decision Making. His research has been covered in the popular press 
(e.g., Scientific American) and appears in academic and popular science books (incl. 
Tetlock and Garner’s “Superforecasting”). Stefan studied psychology, management, and 
computer science, and received his psychology doctorate in 2009 at the University of 
Basel.
Contact him at: herzog@mpib-berlin.mpg.de

READING
Brighton, H., & Gigerenzer, G. (2015). The bias bias. Journal of Business Research, 68 (8), 

1772–1784. 

Max Planck Institute for Human 
Development, Berlin
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JUNE 16   TALK   16.30  18.00

EXPERIMENTS WITH CROWDSOURCED PARTICIPANTS: 
ETHICAL SLINGS AND METHODOLOGICAL ARROWS OF RESEARCH ON MTURK 
MTurk has become the largest online laboratory shared among researchers. The academic use of a commercial crowdsourc-
ing platform has had a tremendous impact on access to large samples of participants and the speed of research. MTurk 
offers many opportunities, but has also created unique and novel challenges regarding experimental design, research eth-
ics, and the interaction with and supervision of research participants. Opinions about the platform diverge, ranging from 
claims of unprecedented opportunities to expressions of fear regarding declining methodological standards and loss of 
experimental rigor. Using a selection of real and hypothetical case studies, some of these concerns will be illustrated and 
discussed, with a focus on fostering awareness of ongoing controversies and potential traps, but also practical solutions 
for dealing with some of them. I will integrate some of my own work on professional participants, participant attention, 
privacy, and deception on MTurk. 

JAN K. WOIKE 
Jan K. Woike is a research scientist at the Center for Adaptive Rationality (ARC) at the 
Max Planck Institute of Human Development in Berlin. He studied psychology, phi-
losophy, languages, and drama at Bochum University (Germany) and Harvard. After 
his dissertation in psychology on fast-and-frugal trees and evolutionary computation 
(Bochum University), he did postdoctoral research at the Department of Organization-
al Behavior at the University of Lausanne and the Department of Psychology at the 
University of Basel. His research topics are situated between psychology, philosophy, 
economics, and computer science. He has worked on human inference heuristics, 
behavioral ethics and social norms, financial investments, social learning, research 
ethics and practices of online research, privacy, and personal identity. In his studies, 
he utilizes and sometimes combines computer simulations and laboratory and online 
experiments.
Contact him at: woike@mpib-berlin.mpg.de

READING
Paolacci, G., Chandler, J., & Ipeirotis, P. G. (2010). Running experiments on Amazon 

Mechanical Turk. Judgment and Decision Making, 5(5), 411–419.

Max Planck Institute for Human 
Development, Berlin
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THE EMERGENCE AND DEVELOPMENTAL TRAJECTORY OF ECOLOGICAL AND ACTIVE LEARNING
The internet has made information available at our fingertips at all times: Search engines, accessed via our computers, 
tablets, or smart phones, allow us to look up things whenever and wherever we want—an enhanced encyclopedia of factual 
knowledge. This pseudo-infinite space of immediately available knowledge has drastically reduced our need to learn and 
memorize facts. However, it has increased the urgency to know how to navigate this space effectively. This revolution, trig-
gered by the era of globalization and digitalization, calls for a new science of learning, one that is more focused on how and 
what to learn—how to effectively ask questions and explore, which sources of information to trust and rely on, how to adapt 
one’s learning strategies to dynamic and multimodal learning environments, how to interpret the information collected, 
integrating them in one’s existing body of knowledge—rather than on standard learning contents. This talk presents the 
results of recent studies investigating theoretically and empirically the emergence of these abilities, their developmental 
trajectory across childhood, and the factors impacting their success. 

AZZURRA RUGGERI
Azzurra Ruggeri is interested in how children actively seek information and explore to 
learn about the world. She leads the Max Planck Research Group iSearch (Information 
Search, Ecological and Active Learning Research with Children) at the Max Planck In-
stitute for Human Development in Berlin (MPIB). Since 2017, she is also professor of 
Cognitive and Developmental Psychology at the Technical University of Munich and 
faculty of the International Max Planck Research School (IMPRS) on the Life Course. 
She worked at the MPIB from 2009 to 2013 as a predoctoral fellow of the Max Planck 
Graduate Program IMPRS Uncertainty and, in 2012, obtained a PhD in Psychology at 
the Humboldt-Universität zu Berlin and a PhD in Cognitive Science at the University 
of Siena, Italy. As a Marie Curie Outgoing postdoctoral fellow, she spent 2 years at the 
University of California, Berkeley.
Contact her at: ruggeri@mpib-berlin.mpg.de

READING
Ruggeri, A., & Lombrozo, T. (2015). Children adapt their questions to achieve efficient 

search. Cognition, 143, 203–216.

OPTIONAL READING
Ruggeri, A., Sim, Z. L., & Xu, F. (2017). “Why is Toma late to school again?” Preschool-

ers identify the most informative questions. Developmental Psychology, 53(9), 
1620–1632.

Max Planck Institute for 
Human Development, Berlin

JUNE 17   TALK   9.30  11.00
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JUNE 17   TALK   11.30  13.00

A DESCRIPTIONEXPERIENCE GAP IN STATISTICAL INTUITIONS: 
OF SMART BABIES, RISKSAVVY CHIMPS, INTUITIVE STATISTICIANS, AND STUPID ADULTS
Comparison of different lines of research on statistical intuitions and probabilistic reasoning reveals several puzzling 
contradictions. Whereas babies seem to be intuitive statisticians, surprisingly capable of statistical learning and inference, 
adults’ statistical inferences have been found to be inconsistent with the rules of probability theory and statistics. Whereas 
researchers in the 1960s concluded that people’s probability updating is “conservatively” proportional to normative predic-
tions, probability updating research in the 1970s suggested that people are incapable of following Bayes’ rule. And whereas 
animals appear to be strikingly risk savvy, humans often seem “irrational” when dealing with probabilistic information. 
Drawing on research on the description–experience gap in risky choice, this talk will highlight that a key factor in un-
derstanding these discrepancies is whether probabilistic inferences are based on symbolic, abstract descriptions or on the 
direct experience of statistical information. In conceptualizing a description–experience gap in statistical intuitions, I will 
discuss the defining characteristics of experience, consider potential mechanisms by which different attributes of first-hand 
experience can facilitate appropriate statistical inference, and identify cognitive and environmental conditions under which 
they improve or impair probabilistic reasoning. 

CHRISTIN SCHULZE
Christin Schulze is a research scientist at the Center for Adaptive Rationality at the Max 
Planck Institute for Human Development in Berlin. Her research investigates the cog-
nitive processes underlying judgments and decisions under uncertainty, with a focus 
on the development of adaptive inference strategies in childhood. Before joining the 
Center for Adaptive Rationality, Christin received a PhD in Cognitive Psychology from 
the University of New South Wales, Australia. In her current research, she seeks to un-
derstand how people make judgments and decisions under uncertainty, how first-hand 
experience with the probabilistic and statistical structure of a task impacts children’s 
and adults’ inferences, how the cognitive strategies of individuals in dealing with un-
certainty differ from those of groups in social contexts, and how adaptive inference and 
decision strategies develop over the life span.
Contact her at: cschulze@mpib-berlin.mpg.de

READING
Hertwig, R., & Erev, I. (2009). The description–experience gap in risky choice. Trends in 

Cognitive Sciences, 13, 517–523. 

OPTIONAL READING
Peterson, C. R., & Beach, L. R. (1967). Man as an intuitive statistician. Psychological 

Bulletin, 68 , 29–46.

Max Planck Institute for Human 
Development, Berlin
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JUNE 17   WORKSHOP   14.00  16.00

SIMPLE RULES FOR MORAL MACHINES
Self-driving cars appear to be just around the corner. Yet truly autonomous cars that blend seamlessly into real-world 
driving environments may be a longer way off. One important challenge is to share the roads with human drivers, cyclists, 
and pedestrians. To drive safely, the cars need to interact with human road users and, inevitably, occasionally make de-
cisions—without human supervision—in situations where accidents are unavoidable. In this workshop, you will work in 
small groups and discuss designing an “automotive Turing Test”: If a self-driving car passes the test, it should be considered 
as good or even better than a human driver. The aim of the workshop is to use the “automotive Turing Test” as a device 
to discuss critical situations in human–machine interaction and the challenges they pose: What are critical situations to 
judge self-driving cars? What are cues and simple rules that could guide cars’ behavior in such situations? And what kind of 
behavior is “good enough” for us to accept self-driving cars as partners in road use?

BAHADOR BAHRAMI
Bahador is currently a visiting Humboldt fellow at ARC. He graduated from Tehran 
University of Medical Sciences (1995–2003) as a medical doctor and then did a PhD in 
Neuroscience at University College London (2004–2008). After a postdoc in Denmark 
(2008–2010) and another 7 years in UCL, London, he moved to Germany in 2018. In 
September 2019, he will start a 5-year ERC-funded project on overconfidence in in-
teractive decision-making at Ludwig-Maximilians-Universität in Munich. See more at 
www.crowdCognition.net
Contact him at: b.bahrami@ucl.ac.uk

NADINE FLEISCHHUT
Nadine is a research scientist at the Center for Adaptive Rationality since 2015. She 
is interested in how people judge and decide in moral and social situations under 
uncertainty. Her second research focus is on communicating risk and uncertainty for 
extreme weather events as part of an interdisciplinary project funded by the German 
National Weather Service. After a master in Philosophy, Nadine received her PhD in 
Psychology in 2013 at the Center for Adaptive Behavior and Cognition, followed by 2 
years as a postdoc at the Center for Adaptive Rationality.
Contact her at: fleischhut@mpib-berlin.mpg.de

Max Planck Institute for Human 
Development, Berlin

READING
https://qz.com/1064004/self-driving-cars-still-cant-mimic-the-most-natural-human-

behavior/
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JUNE 17   Q&A   16.30  18.00

The purpose of this Q&A session is for participants to freely pose questions to the directors of the Summer Institute and to 
start discussions about the ideas brought up during the talks and workshops.
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JUNE 18   TALK   9.30  11.00

THE WISDOM OF SMALL CROWDS
From the U.S. Supreme Court to the executive boards of Fortune 500 companies, small committees are tasked with making 
many high-stakes decisions. Yet how accurate they are relative to much larger crowds has rarely been examined. An analysis 
of simulated crowds shows that when crowds make not one but multiple decisions, as real-world committees generally do, 
crowd accuracy improves much less than commonly expected as crowd size increases; as a result, the accuracy difference 
between small crowds of around 9 people and much larger crowds of more than 50 is often remarkably small. We tested 
the ecological validity of this finding in two large-scale real-world tasks: forecasting winners of National Football League 
games and judging which of two cities is more populous. In both tasks, small crowds were often equally or more accurate 
than the whole crowd from which their members were chosen. Thus, small crowds can possess great wisdom, justifying the 
common practice of delegating important decisions to small committees.

SHENGHUA LUAN
Shenghua is a cognitive psychologist who has a wide range of interests in judgment 
and decision-making research, including heuristics in judgment and decision-mak-
ing, group decision processes and wisdom of the crowds, organizational and manage-
rial decision-making, human cooperative behavior, and forecasting. In his research, 
Shenghua combines the descriptive approach (i.e., how do people make judgments 
and decisions?) with a prescriptive one (i.e., how can we help people improve their 
judgments and decisions?) and applies various methods for investigation (e.g., human 
experiments, cognitive modeling, computer simulations, and analysis of archival data). 
Shenghua also strives to make his research more relevant to practice by studying re-
al-world phenomena, such as predicting winners in sport competitions, judgments of 
diamond prices and fuel economy of cars, and simple decision tools applied in the 
medical, managerial, and social domains. Shenghua is currently a professor and prin-
cipal investigator at the Institute of Psychology, the Chinese Academy of Sciences in 
Beijing, China. 
Contact him at: shluan@mpib-berlin.mpg.de

READING
Grofman, B., Owen, G., & Feld, S. L. (1983). Thirteen theorems in search of the truth. 

Theory and Decision, 15, 261–278.

Max Planck Institute for Human 
Development, Berlin
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JUNE 18   TALK   11.30  13.00

THE DYNAMICS OF INFORMATION PROPAGATION AND SOCIAL CONTAGION
Our behaviors, judgments, and emotions are determined in a large part by the nature of the information that reaches us. 
What we buy, for whom we vote, what we eat, and many other aspects of our lives are conditioned by what we know about 
our environment—whether we read it in the media or heard it from our friends. In particular, rumors and false informa-
tion can have a strong influence on our behaviors, as illustrated by the last U.S. presidential election. Studying information 
propagation is therefore crucial to understand the mechanisms of social contagion phenomena and more generally the 
functioning of our society. In this talk, I will review some of the works about information propagation and information 
distortion. In particular, I will present the results of a series of controlled laboratory experiments in which we examined 
how information propagates from one person to another in experimental communication chains and how the judgment of 
the individuals influenced—and was influenced by—the propagation of the information.

MEHDI MOUSSAID
After an engineering degree in Computer Science (2006), Mehdi obtained a PhD in 
Cognitive Science (2010) with the thesis, “Experimental study and modeling of human 
crowds’ behaviors,” supervised by Dirk Helbing (ETH Zurich) and Guy Theraulaz 
(University of Toulouse). From 2011 to 2013, he joined the ABC Group at the Max 
Planck Institute for Human Development as a postdoctoral fellow, where he devel-
oped his work on crowd behavior from the perspective of simple heuristics. In 2013, 
Mehdi started a research scientist position in the ARC group, also at the MPIB. He is 
extending his research to other processes of social influence and the dynamics of social 
systems in general, including social contagion and collective intelligence. He is involved 
in public communication and is the author of a popular science book (“Fouloscopie,” 
2019, Humensciences, in French).
Contact him at: moussaid@mpib-berlin.mpg.de

READINGS
Moussaïd, M., Brighton, H., & Gaissmaier, W. (2015). The amplification of risk in 

experimental diffusion chains. Proceedings of the National Academy of Sciences, 
112(18), 5631–5636.

Max Planck Institute for Human 
Development, Berlin
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JUNE 18   WORKSHOP   14.00  16.00

GROUP DECISIONMAKING
In this workshop, we will explore several dimensions of group decision-making. Using wireless voting machines, you will 
become the test subject in several cognitive tasks and we will investigate how well you are able to make decisions with and 
without receiving social information from your group members. We will particularly focus on the questions: Under which 
(ecological) conditions is it beneficial to be in a group rather than alone? What are optimal ways of using social information 
and how does that, in turn, depend on the characteristics of the environment? And how does the type of social information 
exchange affect the scope for groups to increase decision accuracy? Next to situations with direct social information ex-
change, we will also explore the benefits of statistical aggregation of independent decisions and we will discuss how such an 
approach can be used in real-life decision-making contexts with high stakes, such as medical diagnostics.

RALF KURVERS
Ralf Kurvers is a behavioral biologist whose core research focuses on individual and 
collective decision-making in human and nonhuman animals. Ralf is broadly interest-
ed in social decision-making, both from an optimality perspective and an evolutionary 
perspective. The general questions driving his research are: What types of information 
do individuals use to base decisions on, and how is this affected by their identity and 
the social and asocial environment? How can we optimally combine information, and 
how does the structure of the (social) environment affect individual and collective ac-
curacy? How does information spread through populations, and how is this shaped by 
their evolutionary and ecological past? The approaches he uses include fieldwork, be-
havioral experiments, statistical analyses and modeling, and studying different animal 
species in the wild as well as humans in the laboratory. Next to fundamental research, 
Ralf also studies ways to increase decision accuracy in real-life decision-making con-
texts with high stakes (e.g., medical decision-making, lie detection) by using simple 
collective intelligence rules.
Contact him at: kurvers@mpib-berlin.mpg.de

READINGS
Kurvers, R. H., Herzog, S. M., Hertwig, R., Krause, J., Carney, P. A., Bogart, A., ... & 

Wolf, M. (2016). Boosting medical diagnostics by pooling independent judgments. 
Proceedings of the National Academy of Sciences, 113(31), 8777–8782.

Laan, A., Madirolas, G., & De Polavieja, G. G. (2017). Rescuing collective wisdom when 
the average group opinion is wrong. Frontiers in Robotics and AI, 4(56), 1–21

Max Planck Institute for Human 
Development, Berlin



25

JUNE 18   GROUP DISCUSSION   16.30  18.00

During the introductory session on June 11, participants will be randomly assigned to one of five teams of eight people. 
Each team will be given a thematic challenge related to this year’s topic, “Bounded rationality in a digital world.” During the 
Group Discussion participants will come together in their teams to brainstorm and prepare a short 10-minute presentation 
for the next day.

19.00 BBQ & DISCUSSION
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JUNE 18   KEYNOTE   11.00  13.00

HOW TO TRUST A MACHINE?
Machine intelligence plays a growing role in our lives. Today, machines recommend things to us, such as news, music, and 
household products. They trade in our stock markets and optimize our transportation and logistics. They are also begin-
ning to drive us around, play with our children, diagnose our health, and run our government. How do we ensure that these 
machines will be trustworthy? This talk explores various psychological, social, cultural, and political factors that shape our 
trust in machines. It will also propose an interdisciplinary agenda for understanding and improving our human–machine 
ecology.

IYAD RAHWAN
Iyad Rahwan is an associate professor of Media Arts & Sciences at the MIT Media Lab, 
where he leads the Scalable Cooperation group. From 2019, he is also a director at the 
Max Planck Institute for Human Development, where he is establishing the Center for 
Humans & Machines. A native of Aleppo, Syria, Rahwan holds a PhD in Information 
Systems from the University of Melbourne, Australia. He is an affiliate faculty at the 
MIT Institute of Data, Systems and Society (IDSS), and member of the MIT Taskforce 
on the Work of the Future.
Contact him at: rahwan@mpib-berlin.mpg.de

READINGS
Bonnefon, J. F., Shariff, A., & Rahwan, I. (2016). The social dilemma of autonomous 

vehicles. Science, 352(6293), 1573–1576.

Max Planck Institute for Human 
Development, Berlin



14.00  16.00   PROJECT PRESENTATIONS   

During this session, the five teams will present their “digital challenges” and ideas on how to solve them. Each presentation 
should be 10 minutes long followed by 10 minutes of Q&A.

16.30  18.00   AWARDS & CONCLUDING DISCUSSION  

During this session, participants will receive their certificates and the Joachim Herz Stiftung will deliver a prize for the best 
poster.


