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A MESSAGE FROM THE VICE PRESIDENT FOR SCIENCE

It’s hard to believe that another year quickly approaches its conclusion – and so much is still going on! We just held
our annual ACtioN (former BNet) and semi-annual Trustees meetings, preceded by a Science Steering Committee
meeting, and are hosting five science meetings in November and December. Our amazing staff, as always, made
everything run smoothly.

Our president, David Krakauer, has been busy. In addition to the ACtioN/Trustees/SSC meetings, David made his first
visit to NSF as SFI president at the end of October. He was invited by NSF Director France Cordova to give a talk to
NSF leadership – the talk covered SFI’s long history with the agency, future research trends, and the idea of
“Engineering Complexity.” The talk was well received with many commenting it was the best they had ever attended

at NSF. David and Elisabeth Johnson, Sponsored Research Director, also met with a number of program directors in several of the directorates. David is currently
at a World Economic Forum summit in Dubai, where he spoke in the closing plenary session.

Under Funding and People we profile External Faculty Cosma Shalizi. Cosma joined us last week for the working group he co-hosted with Henry Farrell on
“Collective Problem Solving.”

Under Looking Ahead you will see a mid-November workshop on “Statistical Physics, Information Processing and Biology” co-organized by David Wolpert,
Michael Lachmann, David Krakauer, Manfred Laubichler, and Peter Stadler. This workshop will address a fundamental question in theoretical biology: Does the
relationship between statistical physics and the need of biological systems to process information underpin some of biology’s deepest features? The workshop
has generated a lot of advance interest with a number of NSF program officers attending. Other meetings include “Circumventing Turing’s Achilles Heel,” a
working group organized by Chris Wood. This meeting will explore strategies for retaining the hardware and software advantages of general purpose computers,
while denying those same general purpose capabilities to outside attackers.

A final note – During a time of deep political uncertainty, SFI’s mission to pursue excellence in the science of complex systems is increasingly important, given
trends towards radical over-simplification and misunderstanding. Thank you for your commitment to that mission.

Enjoy your year-end festivities, whatever and wherever they may be!

Cheers, 
Jennifer Dunne 
Vice President for Science

UPDATES AND TRENDS

AAAS has announced a Federal R&D Budget Dashboard, an interactive tool for exploring long-term federal funding
trends within the context of the broader budget. The dashboard allows users to examine basic federal spending data
by agency and/or by character of work over multiple decades in total dollars, as a share of the budget, and as a share
of the U.S. economy.

In an unprecedented move, the Office of the Director of National Intelligence and the National Academies of Sciences,
Engineering, and Medicine are teaming up to make better use of findings from the country’s leading social and
behavioral scientists. The aim is to build bridges between communities that historically have either ignored one
another or been in conflict. The effort includes the creation of a permanent Intelligence Community Studies Board at
the academies as well as a first-ever study of how social and behavioral science research might strengthen national
security.
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RECENT SFI PROPOSALS AND AWARDS
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Recent Proposals

Andrew Berdahl, NSF IOS Collaborative Research: Deploying the next-generation remote sensing technologies to understand collective risk avoidance in animal
groups at multiple scales. $109,045 over three years.

Luis Bettencourt, University of Washington / NSF CNH-L: Emerging Signatures of Socio-Ecological Innovation in Urbanizing Regions: Uncovering Universal Laws
and Underlying Mechanisms. $343,313 over five years.

Joshua Garland, NSF P2C2 Collaborative Research: Innovative Applications of Information Theory to High Resolution Paleoclimate Data Sets. $243,111 over three
years.

Eric Libby, NSF IOS Collaborative Research: Origin of multicellular complexity in experimentally-evolved Saccharomyces cerevisiae. $121,208 over three years.

Eric Libby and Chris Kempes, NASA The Energetic, Organizational, and Evolutionary Consequences of Eukaryotes. $509,020 over three years.

Recent Awards

Mirta Galesic and Henrik Olson, NORC / NIH Using Response Time Data from Social Science Surveys to Model Behavioral Outcomes. $83,137 over two years.

Chris Kempes, California Institute of Technology / DOE Identification and ecophysiological understanding of new microbial players, processes, and multi-scale
interactions in the global methane cycle. $171,076 over three years.

David Wolpert and Artemy Kolchinsky, FQXi Observers as self-maintaining non-equilibrium systems. $128,319 for one year.

EXTERNAL FACULTY PROFILE

Cosma Shalizi Associate Professor, Depts. of Statistics and Machine Learning, Carnegie Mellon University.

1) How did you first get involved with SFI?

I first got involved with SFI in 1997. I was a graduate student at UW-Madison, studying self-organization in cellular
automata, and my thesis adviser was David Griffeath, then an external faculty member.  I was immediately enchanted. 
When, the next year, there was an opening for a graduate student to work on the evolving cellular automata project led
by Melanie Mitchell and Jim Crutchfield, David encouraged me to apply for it.  I ended up being in residence at SFI from
1998 to 2002, with my thesis primarily supervised by Jim.

2) What does SFI mean to you?

It sounds a bit hokey to say it, but SFI is my spiritual home.  The idea of a community of scientists who are eager to
tackle big questions, with rigor and without regard for disciplinary boundaries, remains my ideal.  Even when I work on
more narrowly-focused projects, I am always conscious that the way I approach them has been thoroughly shaped by SFI and the ideas it has incubated.

3) How have you been involved with SFI recently?

My most recent involvement with SFI has been organizing a series of working group meetings on collective problem solving, jointly with Henry Farrell from George
Washington University.  Our goal was to spark some interchange between three very different groups of scholars who have been working on issues of collective
problem solving and collective cognition, coming from statistics and computer science, from the social sciences, and from political philosophy.

4) What are you working on now?

I am mostly focusing my research efforts these days on problems in network analysis (a topic I was first exposed to at SFI).  Most of that is about developing
statistical methods for reliably drawing inferences from network data, without the usual statistical support of having lots of independent data points.  I'm also
working on the problem of measuring influence in social networks.  We know people who are near each other in a network act similarly, and we suspect this is in
part because they influence each other, but we also know people tend to select as neighbors those who are already similar to themselves.  A big reason I find the
statistical-methods questions worth pursuing is that they seem to be essential to disentangling selection and influence.

OPPORTUNITIES

NSF Transdisciplinary Research in Principles of Data Science Phase I (TRIPODS) 
Deadlines: Letter of Intent - January 19, 2017; Full Proposal - March 15, 2017

TRIPODS aims to bring together the statistics, mathematics, and theoretical computer science communities to develop
the theoretical foundations of data science through integrated research and training activities. Phase I, described in this
solicitation, will support the development of small collaborative Institutes. Phase II (to be described in an anticipated
future solicitation, subject to availability of funds) will support a smaller number of larger Institutes, selected from the
Phase I Institutes via a second competitive proposal process. All TRIPODS Institutes must involve significant and
integral participation by all three of the aforementioned communities. Eight to ten awards of $1,200,000 to $1,500,000
per award are anticipated. Proposers may request up to $500,000 per year for a duration of three years. Sample
specific research topics:  
• Combinatorial inference on complex structures; 

• Tradeoffs between computational costs and statistical efficiency; 
• Randomized numerical linear algebra; 
• Representation theory and non-commutative harmonic analysis; 

http://www.stat.cmu.edu/~cshalizi/


• Topological data analysis and homological algebra; and 
• Multiple areas in machine learning including deep learning.

Full Announcement

NSF Integrative Strategies for Understanding Neural and Cognitive Systems (NSF-NCS) 
INTEGRATIVE FOUNDATIONS and CORE+ SUPPLEMENTS 
Deadline: Letter of Intent Due Date(s) (required) (due by 5 p.m. submitter's local time): January 09, 2017 INTEGRATIVE FOUNDATIONS Full Proposal
Deadline(s): February 06, 2017 INTEGRATIVE FOUNDATIONS

The complexities of brain and behavior pose fundamental questions in many areas of science and engineering, drawing intense interest across a broad spectrum
of disciplinary perspectives while eluding explanation by any one of them. Rapid advances within and across disciplines are leading to an increasingly
interconnected fabric of theories, models, empirical methods and findings, and educational approaches, opening new opportunities to understand complex
aspects of neural and cognitive systems through integrative multidisciplinary approaches.

This program calls for innovative, integrative, boundary-crossing proposals that can best capture those opportunities. NSF seeks proposals that are bold, risky,
and transcend the perspectives and approaches typical of single-discipline research efforts. This cross-directorate program is one element of NSF’s broader effort
directed at Understanding the Brain, a multi-year activity that includes NSF’s participation in the Brain Research through Advancing Innovative Neurotechnologies
(BRAIN) Initiative. NSF envisions a connected portfolio of transformative, integrative projects that create synergistic links across investigators and communities,
yielding novel ways of tackling the challenges of understanding the brain in action and in context.

Integrative Strategies for Understanding Neural and Cognitive Systems is open to proposals to advance the foundations of one or more of the following integrative
research themes, described within the solicitation:

1 Neuroengineering and Brain-Inspired Concepts and Designs 
2 Individuality and Variation 
3 Cognitive and Neural Processes in Realistic, Complex Environments 
4 Data-Intensive Neuroscience and Cognitive Science.

Within each theme, advances in theory and methods, technological innovations, educational approaches, research infrastructure, and workforce development are
all of significant interest. Proposals must be consistent with the missions of the participating directorates. High-risk, high-payoff approaches are expected.
Proposals must directly address risks and how they will be managed, potentially transformative payoffs, and the relationship between the risks and rewards at
stake.

During FY17 the program will consider two classes of proposals. INTEGRATIVE FOUNDATIONS awards (CISE, EHR, ENG, SBE) will support projects that develop
foundational advances that are deeply connected to a broad scope of important research questions in neural and cognitive systems, and have significant potential
for transformative advances in one or more of the integrative thematic areas. CORE+ SUPPLEMENTS (CISE, EHR, ENG) will provide additional support to new or
existing projects in the participating directorates, to enable additional activities that will connect those projects to significant new integrative opportunities in neural
and cognitive systems.

Letters of Intent are required for INTEGRATIVE FOUNDATIONS, Deadline Date: January 9, 2017

No Letters of Intent are to be submitted for CORE+ SUPPLEMENT requests. Contact your cognizant program officer or directorate contact (listed in Section VIII of
the solicitation) prior to submitting a CORE+ SUPPLEMENT request.

Full Announcement

NSF Critical Resilient Interdependent Infrastructure Systems and Processes (CRISP)  
Deadline: February 8, 2017

The goals of the CRISP solicitation are to: (1) foster an interdisciplinary research community of engineers, computer and computational scientists and social and
behavioral scientists, that creates new approaches and engineering solutions for the design and operation of infrastructures as processes and services; (2)
enhance the understanding and design of interdependent critical infrastructure systems (ICIs) and processes that provide essential goods and services despite
disruptions and failures from any cause, natural, technological, or malicious; (3) create the knowledge for innovation in ICIs so that they safely, securely, and
effectively expand the range of goods and services they enable; and (4) improve the effectiveness and efficiency with which they deliver existing goods and
services. These goals lead to the following specific objectives for this solicitation:

• To create new knowledge, approaches, and solutions to increase resilience, performance, and readiness in ICIs.  
• To create theoretical frameworks and multidisciplinary models of ICIs, processes and services, capable of analytical prediction of complex behaviors, in response
to system and policy changes. 
• To develop frameworks to understand interdependencies created by the interactions between the physical, the cyber (computing, information, computational,
sensing and communication), and social, behavioral and economic elements of ICIs.  
• To study socioeconomic, political, legal and psychological obstacles to improving ICIs and identifying strategies for overcoming those obstacles. 
• To undertake the creation, curation or use of publicly accessible data on infrastructure systems and processes, whether in the context of explanation, prediction
or modeling.

Type 1 Awards: Projects will be of 2 years in duration with a maximum total budget of $500,000. Type 2 Awards: Projects will be of 3-4 years in duration with a
total budget ranging from $1 million to $2.5 million. Note: Proposals must be submitted with a university or college as the lead institution.

Full Announcement
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NSF Data Infrastructure Building Blocks (DIBBs) 
Deadline: January 3, 2017

The DIBBs program encourages development of robust and shared data-centric cyberinfrastructure capabilities, to accelerate interdisciplinary and collaborative
research in areas of inquiry stimulated by data. DIBBs investments enable new data-focused services, capabilities, and resources to advance scientific
discoveries, collaborations, and innovations. The investments are expected to build upon, integrate with, and contribute to existing community cyberinfrastructure,
serving as evaluative resources while developments in national-scale access, policy, interoperability and sustainability continue to evolve.

Effective solutions will bring together cyberinfrastructure expertise and domain researchers, to ensure that the resulting cyberinfrastructure address researchers’
data needs. The activities should address the data challenges arising in a disciplinary or cross-disciplinary context. (Throughout this solicitation, ‘community’
refers to a group of researchers interested in solving one or more linked scientific questions, while ‘domains’ and ‘disciplines’ refer to areas of expertise or
application.) The projects should stimulate data-driven scientific discoveries and innovations, and address broad community needs, nationally and internationally.

This solicitation includes two classes of science data pilot awards: 
1. Early Implementations are large "at scale" evaluations, building upon cyberinfrastructure capabilities of existing research communities or recognized
community data collections, and extending those data-focused cyberinfrastructure capabilities to additional research communities and domains with broad
community engagement. The award size for Early Implementation Awards is anticipated to be up to $4,000,000 total per award for up to 5 years. 
2. Pilot Demonstrations address advanced cyberinfrastructure challenges across emerging research communities, building upon recognized community data
collections and disciplinary research interests, to address specific challenges in science and engineering research. The award size for Pilot Demonstration Awards
is anticipated to be up to $500,000 total per award for up to 3 years.

Full Announcement

NSF Dear Colleague Letter (DCL): Enabling New Collaborations Between Computer and Information Science & Engineering and Social, Behavioral and
Economic Sciences Research Communities  
Deadlines: anticipated December 1, 2016, and April 1, 2017

NSF is announcing its intention to build upon the success of previous EArly-Concept Grants for Exploratory Research (EAGERs) in areas supported by the Secure
and Trustworthy Cyberspace (SaTC) program (see NSF 16-580 and to encourage the submission of additional EAGER proposals that foster novel interdisciplinary
research carried out in new collaborations between one or more Computer and Information Science and Engineering (CISE) researchers and one or more Social,
Behavioral and Economic Sciences (SBE) researchers. Note that this DCL is focused on new collaborations; research teams with a history of collaborating
together should instead submit directly to the SaTC solicitation, pursuant to the proposal preparation guidelines specified therein.

Below are some examples of the types of topics that might benefit from collaborations between CISE and SBE researchers under such an EAGER project.

• Ethical, political, legal, cultural, or societal dimensions of security and privacy technologies and their impacts.
• Security/privacy in the context of social media, including topics such as data aggregation and algorithmic filtering. 
• Addressing online behavioral risks to security, safety, and/or privacy, including trolling, spamming and cyberbullying. 
• Interaction design research on how to accommodate individual and/or collective privacy values and concerns. 
• Inclusive security or privacy mechanisms that adapt to the needs and abilities of underrepresented or disabled individuals or groups. 
• Research on education, training, and awareness around security and privacy for both users and developers of secure and trustworthy systems. 
• Understanding and supporting responses to cyberattacks, ranging from the individual to national scales. 
• Security/privacy at the level of families, groups, communities, and other understudied levels/units of analysis. 
• Organizational strategies, investments, or governance effects on security/privacy, and approaches for improvement. 
• Studies of economic dimensions of security or privacy decision-making, including cost-benefit analyses, incentive structures, and/or mechanism design. 
• Methods for modeling intentions and/or behaviors relevant to cybersecurity.

For example, methods could include social network analysis, crowdsourcing, and inter-organizational policy analysis, and combinations thereof.

Full Announcement
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