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Welcome to the new SFI Update
We have recast the Update to bring you deeper and richer information about the Institute and its people. We hope you enjoy the new format.  
Please send comments and suggestions to Ginger Richardson at grr@santafe.edu.

SFI Professor Sam Bowles, External 
Professor Herbert Gintis, and other 
SFI collaborators are participating in 
an international project to explore the 
evolution of human cooperation and 
trading. The effort is funded jointly by 
the European Science Foundation 
(ESF) and the NSF.

The research will be conducted by five 
teams – one each from Italy, Hungary, 
France, Spain, and the U.S. A joint 
proposal from these groups is funded 
as part of the collaboration, which sup-
ports the ESF’s Eurocores project on 
Evolution of Cooperation and Trading.

Work under the NSF-funded U.S. 
component of the project, led by Sam, 
begins in January. The three-year, 
$150,000 grant will support the work of 
a cross-disciplinary team of biologists, 
economists, mathematicians, primatolo-
gists, and others. It builds on recent 

research by SFI scientists in behavioral 
economics, ecological modeling, and 
cognitive psychology. 

Biologists increasingly are looking 
to economics models to describe 
ecological and biological interactions, 
says Sam. At the same time, econo-
mists have become more interested in 
cooperative behavior and have turned 
to models of biological origination, such 
as group selection and gene-culture 
coevolution -- the latter pioneered by 
SFI Science Steering Committee mem-
ber Marcus Feldman and population 
geneticist Luca Cavalli-Sforza, both of 
Stanford University.

“Research has burgeoned in the last 
decade on humans as a uniquely co-
operative species,” Sam says. But, he 
says, standard economic models, such 
as game theory approaches that try 
to define altruistic behavior as nothing 

more than self interest with a long time 
horizon, are largely unsuccessful in this 
area.

Other economic models, such as the 
theory of general competitive equilib-
rium, describe only how cooperation 
can take place after the emergence of 
well defined contracts and effective 
governments.

What needs to be explained, Sam says, 
“is the emergence and proliferation of 
cooperative behaviors in a truly decen-
tralized setting, tens of millennia prior to 
the development of contracts, govern-
ments, and other modern institutions.

  “What the research is finding is that 
humans are not as consistently selfish 
as economists would have them be-
have. Insights gained both from biology 
and economics might help explain the 

Fifteen Nobel laureates and dozens 
of other luminaries from the world of 
science and policy, including German 
Chancellor Angela Merkel, discussed 
the global challenge of sustainability 
during an interdisciplinary Nobel 
Laureates Symposium in Potsdam, 
Germany, in October.

SFI President and Distinguished Pro-
fessor Geoffrey West and SFI Distin-
guished Fellow and Trustee Murray 
Gell-Mann (Nobel Prize in Physics, 
1969) participated in the meeting 
along with several German ministers 
including chief climate advisor Hans 
Joachim Schellnhuber. Merkel ad-
dressed the participants on Day 1, 
calling for an international crash effort 
led by scientists and policy makers.

Presentations and panel discussions 
during the three-day meeting focused 
on climate stabilization, energy 
security, and sustainable growth for 
developing nations.

Both Murray and Geoffrey spoke. 
Murray’s talk focused on a complex 
systems approach to understanding 
sustainability issues. Geoffrey says he 
attempted to broaden the definition of 
sustainability.

“My pitch was that this needs to be 
thought about in broader terms,” he 
says. “It’s not just climate and energy 
and pollution. It’s related to economics 
and financial markets and investment 
and society and human history. We’ll 
never solve global warming until we 
begin to think about the big, integrated 
view of sustainability.”
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The coevolution of parochial altruism and war; 
Choi, Jung-Kyoo; Bowles, Sam [SFI profes-
sor]; Science 318 (5850), October 2007,  
pp. 636-640

Kullback-Leibler distance as a measure of 
the information filtered from multivariate data; 
Tumminello, M.; Lillo, Fabrizio [SFI exter-
nal professor]; Mantegna, R.N.; Physical 
Review E 76 (3 PT 1), September 2007, pp. 
NIL_256-NIL_267 

Towards a physics of evolution: Critical 
diversity dynamics at the edges of collapse 
and bursts of diversification; Hanel, R.; Kauff-
man, S.A.; Thurner, Stefan [SFI external 
professor]; Physical Review E 76 (3 PT 2), 
September 2007, pp. NIL_123-NIL_128

Unified model for network dynamics exhibiting 
nonextensive statistics; Thurner, Stefan [SFI 
external professor]; Kyriakopoulos, F.;  
Tsallis, Constantino [SFI external profes-
sor]; Physical Review E 76 (3 PT 2),  
September 2007, pp. NIL_129-NIL_136 

Hairpins in a haystack: Recognizing micro 
RNA precursors in comparative genomics 
data; Hertel, J.; Stadler, Peter [SFI exter-
nal professor]; Bioinformatics 22 (14), July 
2006, pp. E197-E202 

Turnover of sex chromosomes induced by 
sexual conflict; van Doorn, Sander [SFI 
postdoctoral fellow]; Kirkpatrick, M.; Nature 
449 (7164), October 18, 2007, pp. 909-912 

Evidence of differential HLA class I-mediated 
viral evolution in functional and accessory/
regulatory genes of HIV-1; Brumme, Z.L.; 
Brumme, C.J.; Heckerman, D.; Korber, Bette 
[SFI external professor, Science Steering 
Committee member]; Daniels, M.; Carlson, 
J.; Kadie, C.; Bhattacharya, Tanmoy [SFI 
professor]; Chui, C.; Szinger, J.; Mo, T.; 
Hogg, R.S.; Montaner, J.S.G.; Frahm, N.; 
Brander, C.; Walker, B.D.; Harrigan, P.R.; 
PLOS Pathogens 3 (8), August 2007,   
p. 1187 

The evolution of private property; Gintis, 
Herbert [SFI external professor]; Journal of 
Economic Behavior and Organization 64 (1), 
September 2007, pp. 1-16

Human motivation and social cooperation:  
Experimental and analytical foundations; 
Fehri, E.; Gintis, Herbert [SFI external 
professor]; Annual Review of Sociology 33, 
2007, pp. 43-64 

Life cycle of a minimal protocell - A dissipa-
tive particle dynamics study; Fellermann, H.; 
Rasmussen, Steen [SFI external research 
professor]; Ziock, H.J.; Solé, Ricard [SFI 
external professor]; Artificial Life 13 (4),  
Fall 2007,  pp. 319-345

Frequency of word-use predicts rates of 
lexical evolution throughout Indo-European 
history; Pagel, Mark [SFI external profes-
sor]; Atkinson, Q.D.; Meade, A.; Nature 449 
(7163), October 11, 2007, p. 717 

LIT BITS

Institute researchers supporting UC Davis in  
National Institutes of Health aggression study
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SFI has received a subaward from UC 
Davis, part of a National Institutes of 
Health (NIH) prime grant, to study and 
model aggressive behavior in monkey 
populations.

The project, titled “Behavioral Manage-
ment of Deleterious Aggression in Rhe-
sus Macaques,” provides $90,000 to 
SFI during the first year of the project, 
which began Sept. 30, with expected 
follow-on funding of $78,000 and 
$80,000 the following two years.

SFI Research Fellow Jessica Flack 
will lead the SFI portion of the project, 
which builds on previous studies to 
understand social 
niche construc-
tion in 

primate populations. Her past work 
and that of other SFI researchers has 
investigated the role of power structure 
and conflict management in developing 
social structures that are beneficial at 
the group level. SFI Professor David 
Krakauer is supporting the project.

Individuals and groups of organisms 
routinely transform their surroundings 
in ways that make their environments 
more suitable places to live, a process 
called niche construction that enables 
organisms to control the selection 
pressures to which they are subjected. 

Traditional niche construction research 
has focused on how organisms change 
their physical environments. But, says 
Jessica, little research has examined 
construction processes at the social 
level. A social niche — an individual’s 
behavioral connections within the 
overlapping social networks in which 
it participates — provides important 
social resources, such as food sharing. 
Different social niche construction 
rules result in different types of social 
organizations.

As part of the project, observers at the 
UC Davis National Primate Research 
Center will conduct controlled time-
series observations of affiliative and an-

tagonistic behavior in several distinct 
macaque populations there. 
Jessica says the macaque  

genus is a good model for studying 
social niche construction processes 
because across species social organi-
zation types vary widely, from egalitar-
ian to hierarchical. 

By perturbing the macaque social 
structure, either by disabling impor-
tant control mechanisms or removing 
individual macaques that play critical 
social roles, the researchers hope to 
determine the rules individuals use 
to build their social networks. This 
information will be used to model how 
robust social organizations arise and 
what makes them change, she says. 
Ultimately the insights gained from the 
project could shed light on causality in 
complex systems.

UC Davis’ interest in the work is to 
investigate why some societies are 
characterized by high levels of aggres-
sion and hierarchy and whether severe 
outbreaks of aggression are predict-
able, Jessica says.  Brenda McCowan 
is the project’s principal investigator 
and leads the UC Davis-NIH effort.

SFI’s role is to advise UC Davis on 
study design, help plan data collec-
tion, analyze time-series and network 
data, and develop and resolve models 
describing how social organizations 
arise from social network construction 
processes. 

emergence of complex altruistic  
behaviors. 

“This study investigates hypotheses that 
are situated at the intersection of some 
of the most vibrant fields in biology 
and the human social and behavioral 
sciences,” Sam says. “It is a wonder-
ful challenge for SFI as it draws on the 
strengths of our research traditions, es-
pecially our capacity to find and under-
stand the emergence of complex social 
phenomena like trading and cooperation 
in the absence of deliberate design.” 

Beyond the scientific community, he 
adds, an outcome of the work might be 
better-informed public policies and an 
improved ability to mobilize diverse indi-

viduals toward common ends in firms, 
neighborhoods, nations, and global 
communities.

The project will facilitate networking 
between Europeans and SFI people, at 
both the senior and postdoctoral levels, 
on some of the frontier questions in 
evolutionary biology and the behavioral 
sciences, he says.

Portions of the NSF-funded work will be 
done at both SFI and the University of 
Siena (Italy), where Sam is professor of 
economics.

The multicountry research team is head-
ed by SFI External Professor Herb Gintis 
(Central European University, Budapest) 

and includes evolutionary biologist Eörs 
Szathmáry (Eötvös Loránd University, 
Budapest), a team of primatologists led 
by Christiano Castelfranchi (University 
of Siena), and Arcadi Navarro, a geneti-
cist studying human social behavior at 
the University of Barcelona. 

A related project on the evolution of 
trading and cooperation led by SFI Sci-
ence Board co-chair Simon Levin is also 
funded by the ESF and NSF. Bowles 
says joint meetings with the Levin group 
are planned. 

>   Cooperation 
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Synthetic protocell biology: From repro-
duction to computation; Solé, Ricard 
[SFI external professor]; Munteanu, A.; 
Rodriguez-Caso, C.; Macia, J.; Philosophical 
Transactions of the Royal Society B-Biologi-
cal Sciences 362 (1486), October 29, 2007, 
pp. 1727-1739 

Evolutionary self-organization in complex flu-
ids; McCaskill, J.S.; Packard, Norman [SFI 
external professor]; Rasmussen, Steen 
[SFI external research professor]; Bedau, 
M.A.; Philosophical Transactions of the Royal 
Society B-Biological Sciences 362 (1486),  
October 29, 2007, pp. 1763-1779 

Minimal model of self-replicating nanocells: 
A physically embodied information-free 
scenario; Fellermann, H.; Solé, Ricard [SFI 
external professor]; Philosophical Transac-
tions of the Royal Society B-Biological  
Sciences 362 (1486), October 29, 2007,  
pp. 1803-1811 

Synthetic Turing protocells: Vesicle self-re-
production through symmetry-breaking insta-
bilities; Macia, J.; Solé, Ricard [SFI external 
professor]; Philosophical Transactions of 
the Royal Society B-Biological Sciences 362 
(1486), October 29, 2007, pp. 1821-1829 

Generic Darwinian selection in catalytic 
protocell assemblies; Munteanu, A.; Attolini, 

C.S.O.; Rasmussen, Steen [SFI external 
research professor]; Ziock, H.; Solé, Ricard 
[SFI external professor]; Philosophical  
Transactions of the Royal Society B-Biologi-
cal Sciences 362 (1486), October 29, 2007,  
pp. 1847-1855 

A minimal and self-consistent in silico cell 
model based on macromolecular interactions; 
Flamm, C.; Endler, L.; Muller, S.; Widder, 
S.; Schuster, Peter [SFI external profes-
sor]; Philosophical Transactions of the Royal 
Society B-Biological Sciences 362 (1486), 
October 29,  2007, pp. 1831-1839 

Emergence of protocellular growth laws; 
Rocheleau, T.; Rasmussen, Steen [SFI 

external research professor]; Nielsen, P.E.; 
Jacobi, M.N.; Ziock, H.; Philosophical Trans-
actions of the Royal Society B-Biological 
Sciences 362 (1486), October 29, 2007,  
pp. 1841-1845 

The power of strong fourier sampling: Quan-
tum algorithms for affine groups and hidden 
shifts; Moore, Cristopher [SFI professor]; 
Rockmore, Dan [SFI external professor]; 
Russell, A.; Schulman, L.J.; SIAM Journal On 
Computing 37 (3), 2007, pp. 938-958 

LIT BITS continued

Sabbatical visits help bring 
respected researchers to Cowan

INSIDE SFI

Four leading professors plan to spend 
portions of their university research 
sabbaticals at the Institute’s Cowan 
campus during the next two years. Each 
will be at the Institute for five to seven 
months conducting both independent 
and collaborative research.

Hosting four sabbatical visitors in such 
a short period of time is unusual for SFI, 
according to Institute Vice President 
Chris Wood. He says he and SFI 
President and Distinguished Professor 
Geoffrey West have “turned up the fire 
under sabbatical visits.”

“Sabbatical visitors meet the institu-
tional need to bring in new, respected, 
mid-career researchers from major 
universities working in fields of interest 
to us,” says Chris. “These are people 
we wouldn’t otherwise get the chance 
to work with.”

Sabbatical visits vary widely in terms 
of goals and durations, Chris says. The 
visits typically last one to two semesters 
depending on the sabbatical policies of 
the researchers’ home universities.

Says linguist Ray Jackendoff (Tufts 
University), whose visit begins in spring 
2009: “While at SFI I will be investigat-
ing foundational aspects and concep-
tual structures, with the goal of finding 
how the human conceptual system 
apparently achieves unlimited scope 
despite a finite innate basis. I am hoping 
the SFI community’s sophistication with 
formal systems will help me find better 
tools for approaching this problem.” 

The four upcoming sabbatical visitors 
and their planned visit dates:

Lucia Jacobs, November 2007 – May 
2008: Jacobs (UC Berkeley) is studying 
the evolution and ecology of cognition, 
in particular spatial memory, navigation, 
and reasoning. Her research seeks to 
understand how the brain evolved to 
create representations of the external 
world and how such representations 
have been adapted by evolution to  
create complex thought processes.

Peter Turchin, December 2007 – May 
2008: Turchin (University of Connecti-
cut) is an oft-cited academic in ecology 
and environment. His research interests 
include theoretical ecology and popula-
tion dynamics in space and time, with 
an emphasis on the interaction between 
models and data, as well as demo-
graphic and social dynamics of human 
populations. 

Ray Jackendoff, January – May 2009: 
Jackendoff (Tufts University), regarded 
as a foremost American linguist, focus-
es on the semantics of natural language, 
how it relates to human conceptualiza-
tion, and how it is expressed linguisti-
cally. His Foundations of Language (Ox-
ford University Press, 2002) is regarded 
as a must-read among linguists.

Steve Frank, May 2008 – October 
2008: Frank (UC Irvine) develops math-
ematical, computational, and conceptual 
models to study complex phenotypes, 
with particular emphasis on how the 
quantitative dynamics of genetic, 
biochemical, and cellular mechanisms 
determine phenotypes, and how evo-
lutionary processes in turn shape the 
mechanisms and dynamics that give  
rise to phenotypes.

SFI President and Distinguished 
Professor Geoffrey West says the 
Institute’s annual Business Network 
and Trustees Symposium Nov. 2-3 at 
Bishop’s Lodge was “a tremendous 
success” and “a marvelous weekend.”

The meeting’s theme – Diversity Col-
lapse – was chosen to allow explora-
tion of the tendency of diversities to 
deteriorate in a variety of complex 
systems.

For Business Network members, he 
says, the meeting served as a stimulus 
to think about the diversity of work-
forces, innovations, investments, and 
strategies. 

“Diversity is important for the stability 
and robustness of a system,” he says. 
“Building in diversity is crucial for resil-
ience to outside perturbations.”

For purposes of innovation, he says, 
the tension between agreement among 
members of a group and a multiplicity 
of ideas is a necessity.

The symposium was organized by SFI 
Professor Eric Smith and Shannon 
Larsen, SFI Executive Director for 
Development and Corporate Relations. 
For a listing of speakers and bios, see 
www.santafe.edu/workshops/

West: Annual symposium was  
a ‘marvelous weekend’

Trees turning in Webster County, West Virginia,  
Photo by Ian Adams, www.ianadamsphotography.com

He says he sees from SFI’s current work 
several points of departure toward an 
integrated effort around sustainability – 
among them working on a theory of the 
dynamics of cities.

“I would argue that we would not have 
this problem if human beings did not live 
in cities,” he says.

Of Merkel’s talk, he says: “It’s clear she 
sees herself and Germany as playing a 

leading role,” and that she believes the 
U.S. should be playing a greater role.

“It’s great we had some input into the 
Potsdam meeting,” he says. “It’s often 
difficult to get science into the political 
agenda.” 

One tangible result of the meeting was 
a manifesto, the Potsdam Memorandum, 
which begins: “We are standing at a mo-
ment in history when a great transforma-

tion is needed to respond to the immense 
threat to our planet. This transformation 
must begin immediately and is strongly 
supported by all present.”

The Potsdam Memorandum is available in 
its entirety at www.nobel-cause.de.

>  Sustainability 
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NYC forum addresses financial market volatility
IMPACT

Wiesner helps open Bristol complexity science center
PEOPLE

The mortgage market crisis and its ef-
fects on other financial markets were 
on participants’ minds at a meeting 
in New York in October on modeling 
risk in financial markets, organized by 
SFI and hedge fund investment group 
SAC Capital Partners.

The meeting drew SFI-affiliated 
researchers together with representa-
tives from the world of finance. 

Author and longtime hedge-fund 
manager Rick Bookstaber noted that 
despite the economy as a whole being 
more stable, with fewer recessions 
and less variation in gross domestic 

product, violent fluctuations in finan-
cial markets have become more com-
mon. This is because of an increase 
in the complexity of markets and the 
tight coupling of financial instruments, 
he said, which mean that nonlineari-
ties can quickly blow small incidents 
into large crises.

SFI Trustee and Science Steer-
ing Committee member Michael 
Mauboussin, Chief Investment Strate-
gist at Legg Mason Capital Manage-
ment, noted that four-fifths of the large 
movements in markets is generated 
from within, rather than being caused 
by outside events such as terrorist  

attacks, elections, and so on. The 
network structure of financial markets 
is likely one important source of such 
internally generated shocks, said SFI 
External Professor Dan Rockmore. 

But the social networks of the people 
who work in markets are important as 
well, said Jason Karp of SAC securi-
ties. Strategies spread between trad-
ers, he said, accreting easy-money 
cycles and crowded, volatile markets. 

“People make investment decisions 
based on a note written on a napkin,” 
Karp said. 

Former SFI Postdoctoral Fellow and 
Complex Systems Summer School 
graduate Karoline Wiesner and two other 
University of Bristol faculty members wel-
comed the first 12 students to the univer-
sity’s newly established Bristol Centre for 
Complexity Science in September.

The center was established with a $8.1 
million grant from Britain’s Engineering 
and Physical Sciences Research Coun-
cil (EPSRC), an organization that funds 
grants for research and postgraduate 
degrees in engineering and the physical 
sciences, including mathematics, artifi-
cial intelligence, and computer science.

Karoline attended SFI’s 2002 Complex 
Systems Summer School (CSSS) and 
returned the next summer on a fellowship 
that rewards extraordinary CSSS stu-
dents with one-month research visits. 

In 2004, after earning her PhD in physics 
at Uppsala University, she spent a year 
at SFI supported by the Wenner-Gren 
Foundation of Stockholm. While at SFI 
she worked with External Professor 
and UC Davis professor of physics Jim 
Crutchfield.

He says her work on computation-
theoretic aspects of quantum dynamical 
systems, if successful, could provide 
“both a new way to think about computa-
tion in molecular systems and a new way 
to think about indecomposable states of 
compound quantum systems.”

“The Institute was a place where scientif-
ic ideas outside of the mainstream were 

not only tolerated but welcome,” Karoline 
says. “I got the chance to interact with 
some excellent scientists on a daily basis. 
I got exposed to very diverse areas of the 
natural and social sciences.”

Of her new role at the Bristol Centre, she 
says, “On the educational side, I try to 
convey to the students the many facets of 
complexity, its merits and its pitfalls. On 
the research side, the challenge I see is 
to incorporate an open atmosphere as I 
found it at SFI into the context of a uni-
versity. People are eager to work across 
the disciplinary boundaries, and I hope to 
facilitate that.”

ON & OFFS

For SFI’s schedule of workshops,  
lectures, and colloquia: 

http://www.santafe.edu/ 
events/index.php

COMINGS & GOINGS

For a schedule of SFI visitors: 
http://www.santafe.edu/events/ 

calendar-visitors-week.php

Karoline Wiesner
Photo: Rena Buchgraber 


