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Cognitive Processes

A Sensory Motor Language for Human Activity Understanding

0433136
Yiannis Aloimonos, Abhijit Ogale, Ken Nakayama and Javid Sadr

We have empirically discovered that the space of human actions has a linguistic framework. This is a
sensory motor space consisting of the evolution of the joint angles of the human body in movement. The
space of human activity has its own phonemes, morphemes, and sentences. We present a Human Activity
Language (HAL) for symbolic non-arbitrary representation of visual and motor information. In phonology,
we define atomic segments (kinetemes) that are used to compose human activity. We introduce the concept
of a kinetological system and propose five basic properties for such a system: compactness, view-
invariance, reproducibility, selectivity, and reconstructivity. In morphology, we extend sequential language
learning to incorporate associative learning with our parallel learning approach. Parallel learning is effective
in identifying the kinetemes and active joints in a particular action. In syntax, we suggest four lexical
categories for our Human Activity Language (noun, verb, adjective, and adverb). These categories are
combined into sentences through syntax for human movement.
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Coordinated Motion and Facial Expression in Dyadic Conversation

0527485
Steven M. Boker

A combination of methods from nonlinear time series analysis and nonstationary time series analysis was
applied for the first time to dyadic conversation data from a previous experiment. The findings are that
nonstationarity in head nodding (affirmative nod) during dyadic conversation (i.e., symmetry breaking)
increased in proportion to the number of males in the conversation. For head shaking (indication of
disagreement), nonstationarity only increased when males were placed in a dominant role in the
conversation. Low dominant males and females did not exhibit a significant difference from one another in
nonstationarity of disagreement head shakes. In addition, head nodding showed a multifractal scaling
structure. Large scale fluctuations had a fractal scaling that was related to dominance whilst small scale
fluctuations had a fractal scaling that was related to gender.

Collaborative Research: (DHB) Modeling and Analyzing Individual and Collective Human Spatial
Behavior

0527689
Robert Sekuler, Maja Mataric, Kristina Lerman and Dylan Shell

Our project brings together researchers from the computational science, mathematical modeling, and
cognitive science in order to study the individual and collective use of space. The project is currently
developing tools for capturing and processing data that can be used for comparison with models, also
undergoing refinement, in order to yield an understanding of the link between human collective behavior at
different temporal and spatial scales. Our work, which requires collaboration with public venues and
museums, is currently focusing on the California Science Center which is allowing us to observe, record and
analyze natural crowd behavior. Three major activities, using distinct but complementary technologies, are
being carried out in parallel.

First, we have focused on infrastructure and software development for collection of human position data in
crowd scenarios. Calibration, testing and debugging both within a laboratory setting and in public areas of
the California Science Center has lead us to the current setup with two video cameras with fish-eye angle
lenses capturing to a single host computer. We have developed detection software that can operate in real-
time for on-line processing that provides an estimate of the number of people in sub-regions of the video
frame. This yields a statistical description of people occupying a space without requiring identification or
tracking of individuals. Additionally, we have captured planar range-scan data from a pair of laser-range
finders, and have developed a background- subtraction driver program to enhance the data extraction
process.

Secondly, the team has constructed a virtual model of the California Science Center. Human subjects
attempt to navigate through this interactive virtual environment, attaining each of several goal locations or
activities as efficiently as possible. This virtual environment allows us to investigate peoples' cognitive
representations of space in a social setting. The virtual museum, populated with virtual crowds based on real
data collected from the real California Science Center, makes it possible to carry out controlled
experimental probes of human participants' behavior in response to a range of environmental and social
challenges.
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Thirdly, we have developed a mathematical model to study collective dynamics of museum visitors. The
model, which is based on the network flow framework, treats each exhibit in the museum as a node that is
connected to other exhibits (nodes) by links. Each node and link is characterized by two parameters:
capacity (maximum viewer density the exhibit is capable of supporting) and probability of leaving the
exhibit to go to the next one. This model enables us to study how the density of museum visitors changes in
time under a variety of conditions, for example, constant vs. intermittent flow, uncrowded vs. crowded
conditions, directed vs. bidirectional flow.

Finally, we expect that data and observations generated by each of these three technologies — sensing of
individual and crowd movement, goal-directed navigation in interactive virtual environments, and
mathematical modeling of collective dynamics-- will be fed into hypothesis tests using the other
technologies. Additionally, we expect that our results will be generalizable to a range of other, non-museum
environments.

An Embodied Approach to Cognitive Systems: A Dynamic Neural Field Theory of Spatial Working
Memory

0527698
John P. Spencer and Gregor Schoner

Spatial cognition has typically been studied as isolated parts-spatial perception, spatial memory, spatial
attention, and so on. Although this approach has had many successes, it has failed to produce a detailed
understanding of how the piece-meal processes that make-up spatial behavior occur together in time in a
complex, behaving organism with a densely connected, highly interactive neural system. Here, we describe
a neurally-plausible theory of spatial working memory (SWM), the Dynamic Neural Field Theory (DNFT).
The DNFT specifies how information activated in SWM changes from second-to-second relative to
perceived reference frames and long-term memories of previously responded-to locations. This theory also
captures key aspects of the development of this cognitive system.

December 2004 Tsunami

HSD SGER Supplemental: Cross-Cultural Analysis of Responses to Mass Fatalities Following the
Indian Ocean Tsunami of December 26, 2004 & Hurricane Katrina after August 29, 2005

0522362, 554709
Henry (Hank) Fischer

Less than a year after south Asia suffered its Boxing Day 2004 tsunami, the U.S. Gulf coast was impacted
by the devastating Hurricane Katrina. The supplemental enabled us to extend our south Asian mass fatalities
management (MFM) work to include the communities impacted by Katrina. How did these impacted
communities respond to their mass casualties? How were dead bodies recovered, identified, and disposed?
How were relatives of deceased victims notified and victims repatriated? Did ethnicity, socioeconomic
status, or nationality affect how bodies were handled?

Two experienced field teams are led by senior faculty, one from the Center for Disaster Research &
Education, Millersville University of Pennsylvania, and one from the Center for the Study of Disasters and
Extreme Events, Oklahoma State University. The research teams include faculty and students from
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sociology, emergency management, geography, psychology, and forensics. Fieldwork protocol from the
original SGER is being followed including qualitative in-depth interviews and GPS collection. Interviews
have been conducted with personnel at temporary morgues, disaster victim identification (DVI) centers,
DMORTS, DMATsS, the FEMA DFO, USAR’s and so forth as relevant—in addition to emergency
organizations, first responders, government officials. The research is ongoing.

The MFM process observed generally conforms the limited literature that does exist: search and recovery,
stockpiling and transportation of bodies, establishing temporary morgues, cleaning bodies, embalming and
storing the remains, identification, issuing a death certificate, distributing the body to a funeral director and
presenting the body for viewing. Culture, resources, scale and scope as well as socio-economic aspects
result in variation in MFM.

We have been analyzing how the process and stages of MFM vary cross-culturally in Thailand, Sri Lanka,
India and the United States. Preliminary findings suggest the MFM process appears most similar between
the U.S. and Thailand and more distinct from India and Sri Lanka. For example, both Thailand and the U.S.
appear to elongate the identification stage. The availability of key resources, particularly funding,
refrigeration facilities and forensics expertise coupled with cultural values underlie this choice. Second,
options for managing fatalities have varied due to several event-specific conditions. For example, within
India, damage to transportation sectors delayed arrival of external resources. Within the U.S., the New
Orleans flood impeded body recovery while in Mississippi the extensive debris field elongated the recovery
phase. Third, decision-making rationale for how bodies were managed appears initially to have been similar
but with different consequences. For example, India expeditiously buried or cremated its dead within 4-7
days in order to “get to the living.” Within the U.S., body recovery lagged in order to “save the living.”
Finally, some degree of emergence appears to have occurred in all countries including emergent
relationships, tasks and structures. For example, within India, emergence occurred at all levels of
government as well as local citizen response. Comparative analysis including a U.S. context further
elucidates the properties of the emergence concept as it relates to MFM and the varying events, locations
and contexts.

Hurricane Katrina disproportionately impacted the poor, racial and ethnic minorities and women—as did the
tsunami—our understanding of mass fatality management for socially and economically vulnerable
populations should be enhanced by the completion of the current project. Implications for improving and
sensitizing related policy and practice are expected to result.

Project Website under development: www.millersville.edu/~CDRE/satrf.html

Decision Making

A Mind for the Market: An fMRI Study of Attribution of Mental States to Financial Markets

0527491
Antoine Bruguier, Steven Quartz and Peter Bossaerts

A seminal finding in experimental finance is that successful traders can infer other traders' knowledge from
prices and quantities but it remains unknown how this inference takes place. Standard economic theory
assumes that traders treat markets as non-intentional, and thereby use a learned, mechanistic relationship
between information and prices. We developed a novel neuro-finance approach that integrates experimental
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financial markets with functional magnetic resonance imaging (fMRI) and verify our hypothesis that traders
anthropomorphize markets as opponents with their own beliefs, intentions and even emotions, applying
Theory of Mind (ToM) to "read the market." This approach first collects trading data with an experimental
market and then replays the trade to fMRI subjects. We found that market participation engaged brain
structures known to be crucial for the attribution of mental states and social emotions, including
paracingulate cortex, anterior cingulate cortex, amygdala and insula. In effect, our subjects treated the
market as a human opponent with a mind of its own.

Further, activation in the lingual gyrus revealed that, contrary to standard theory, traders pay attention to all
orders, not just trades. Our findings extend the role of ToM to complex systems with anonymous human
interaction.

The potential implications are far-reaching: mentalizing may determine trading success more than
personality traits or ability to overcome computational or judgmental errors, and over-mentalizing
(attribution of incorrect beliefs, intentions or emotions to markets) may be the cause of anomalous behavior,
such as "irrational exuberance."

Decision-making in Rangeland Systems: an Integrated Ecosystem-Agent-based Modeling Approach
to Resilience and Change (DREAMAR)

0527481
Kathleen A. Galvin, Randall B. Boone, Dennis S Ojima and Philip K. Thornton

Rangelands comprise about 25% of the earth’s surface and these landscapes support more than 20 million
people and most of the world’s charismatic mega-fauna. Most of the people who live in these regions of the
world herd domestic livestock and some do limited cultivation so they are dependent directly on the
environment for most of their livelihoods. But change is rapidly changing the environments upon which
these people depend through such factors as population pressures, land use and land tenure changes, climate
variability, and policy changes which affect their ability to earn a living. This project is about understanding
uncertainty and change in this linked human-environment system. Through an integrated modeling approach
based on an appropriate theoretical framework that makes use of extensive empirical research we are
addressing issues of societal resilience under change.

Through the development of agent-based modeling efforts (in a model we call DECUMA) linked to extant
ecological models (Savanna and Daycent) we are investigating the societal factors that enable households in
these systems to make land use decisions that affect resiliency to uncertainty. Decisions that people make
are expressed in land use and it is here that we look at the effects of those decisions on ecosystem services.
In other words, what enables people to cope with change so that the social system and the ecological system
can still provide for people and the animals that inhabit these systems? With work we have done in
Mongolia, the northern U.S. Great Plains and in East Africa we are investigating how change affects the
coupled human-ecological system.

Why is this important? Research that focuses on household and community behavior is important because it
is at that level where fundamental decisions are made regarding events and changes and it is here where
resilience is manifested. The notion that broad recommendation domains can be identified for a broad set of
people coping with change is becoming increasingly hard to believe given the spatial and temporal
heterogeneity of the systems we are looking at, and the complexity of the world we now live in. In the
future we are going to have to be much smarter in the way that we match potential “clients” with potential
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policy or technical interventions. The only way the research community is going to make great progress in
attaining objectives that do confer resilience (on social and ecological systems) is through much better
targeting ability, a large part of which seem to be intimately entwined with understanding how households
make decisions.

Complex Reasoning and Learning Environments of the Future

0433373
Eric R. Hamilton

This project integrates multiple research strands in exploring means to reliably increase and to assess
complex reasoning in formal learning environments. The original HSD proposal outlined a rationale for
studying problem-solving performance through the lens of model-eliciting activities (MEA) — a class of
problems that feature authentic, real-world situations and the need to work in teams -- much like the
scenarios involved in a large swath of the problem-based learning and case reasoning literature, described in
greater detail at http://modelsandmodeling.net. MEAs are further structured, though, to enable both teachers
and researchers — and students themselves — to observe the evolution of conceptual systems as students
express, test and revise solutions or models to the problems. We are in the process of expanding the work of
this project with British and Chinese partners in testing the MEA model through problem-solving settings
involving students on the same team working from different countries.

One rationale behind the original project is that in undergraduate education writ large, and at the Air Force
Academy more specifically, it appears that students fail to progress appreciably in their critical thinking
skills over four years of schooling. The recent volume by former Harvard President, Our Underachieving
Colleges: A Candid Look at How Much Students Learn and Why They Should Be Learning More highlights
some of the factors that lie behind a broad failure of higher education to nurture and enhance the critical
thinking of students. There is no question that over four years students acquire new understandings,
knowledge and skills, yet that is not the same as acquiring the capacity to engage in the complex and
creative reasoning competencies that anyone involved in undergraduate education desires for their students
and that are important for the nation’s prosperity and security.

A second strand of the HSD project stresses means to assess complex reasoning skill. We have developed
and tested two types of tools and are currently exploring a third. The most important of those to date are
Reflection Tools (RTs), which furnish a means for learners to make explicit the range of social dynamics
they have experienced in a modeling or problem-solving sequence, but with those dynamics tied to the
specific properties of the problem the group is attempting to solve. Reflection Tools evoke from learners
structured observations about their interactions in modeling, and they are designed for use by learners,
professors, and researchers. (For this reason, they are also useful in a new research methodology called
multi-tier design experiments (Lesh 2002; Lesh 2006)). One unit of analysis for an RT is the individual
modeling episode of the learner, yet the value for an RT is in documenting the evolution of modeling
experience and competencies over multiple episodes. They are designed in part to promote not only
metacognitive activity by the learner in problem solving but also the development by the learner of more
sophisticated metacognitive systems and analytical tools that emerge from such systems.

A second tool involves Learning Progress Maps (LPMs), as they are in current development (by Lesh and
colleagues at Indiana). LPMs treat “big ideas” in a domain as “mountains”, with related and necessary
subskills to be the contiguous valleys and ridges, and a coloring scale to represent performance
competencies for concepts and skills. LPMs rely heavily on computational and graphical modeling to
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produce a much higher bandwidth for effectively expressing the status of a conceptual system than a scalar
value can provide, but do not require the extensive processing time associated with examining work
portfolios.

The Implications of Incomplete and Imperfect Information for Multinational Management of
Transboundary Marine Fisheries

Robert McKelvey, Kathleen Miller and Peter Golubtsov

A basic premise in renewable resource economics is that competitive exploitation of a common property
resource is destructive, both of the resource base and of the economic rentals inherent in its utilization. In
the context of marine fisheries, the usual remedy is through the institution of a central regulatory agency,
with authority to impose fleet size constraints and annual harvest allocations.

Complicating such regulatory management are uncertainties inherent in the changing demographics of the
fish stock--temporal changes in the stock’s density and its distribution across its range. These depend in
turn on changes in the oceanic environment, such as El Nino events, that alter features such as surface
temperature, nutrient content, and the paths of ocean currents. Thus accurate information may not be
available when the managers need to set their harvest quotas. This is particular important for anadromous
fisheries (e.g. salmon) and small schooling pelagics (such as sardines, herring, and anchovies).

For transboundary fish stocks, whose ranges cross the boundaries of national jurisdictions, an additional
complication arises. Particularly for highly migratory fish stocks, e.g. tuna or swordfish, the range of the
harvested fish stock will intersect the extended economic zones (EEZs)

of many coastal countries and may even extend out into high seas areas where fleets from all countries are
free to harvest. In this case fishery regulation will, by treaty, be through a multinational Regional Fisheries
Management Commission (RFMC), whose members include all coastal nations within the stock range plus
all other nations no matter how distant, whose fleets participate in the harvest. At issue among the member
states will be the overall size of the annual catch, and the allocation of its benefits, both current and long
run.

In this project we treat the transboundary marine fishery as a stochastic, imperfect-information dynamic
game. Complexity enters from two principal sources: from incomplete and imperfect information about
current and future stock size and distribution, and from incomplete understanding of the complex strategic
interplay among the diverse countries involved in the fishery in distinct ways: as harvesters, owners of
access rights, and as members of the RMFO. We have constructed two distinct game models, each
involving both of these, but emphasizing one or the other.

The Split-Stream Stochastic Imperfect Information Model focuses on stochastic demographic information,
but involves only two coastal states whose fleets operate only in home waters. We compare the results of
competitive vs. cooperative dynamic harvesting.

The outcome of the cooperative game is, as expected, that more accurate information, always will enhance
the fleets’ outcomes. In the competitive game the results are more complex. In many cases one finds that
the impact of enhanced information is negative. In particular, for a totally symmetric game, increasing the
quality of the players’ information may actually lower their returns. That is, in these cases the net impact of
enhancing information is simply to intensify destructive competition. This result demonstrates in particular
that striving for information transparency may be entirely inappropriate in this context.
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The RFMC Strategic Model (which currently is being refined) elaborates the institutional structure of the
dynamic fishery. Specifically it assumes that the diverse fishery-involved countries interact cooperatively
within the Commission to set long-term goals, but interact competitively during the current harvest season,
though within the regulatory framework developed by the Commission. It also allows for temporal changes
in oceanic environment, but assumes accurate current knowledge of stock size and distribution.

Developing a Measure of Voluntary Consent for Protocol-Based Treatment Decisions

0527618, 0527351, 0527547
Robert M. Nelson, Mary Frances Luce, Tom Beauchamp, William Reynolds and Victoria Miller

The individual choice to participate in research (i.e., consent) should be informed and voluntary. The
empirical study of consent has focused on the information and decision-making aspects of consent. Few
empirical studies examine the voluntary aspect of consent, due largely to the lack of an instrument to
measure "voluntariness." Absent such an instrument, it is difficult to distinguish between appropriate and
"undue" influences on informed consent. Primary objective: develop measure of voluntary consent
(decision-making control instrument or DMCI) for parental decisions re. protocol-based treatment of child.
Secondary objective: explore relationships between DMCI and measures of decision-making preference,
coping style and affect.

The objectives will be met through three specific aims: (1) Item Generation: Create item pool assessing all
major dimensions of decision-making control for a sample of parents, using (a) literature review on
voluntary choice and related constructs; and (b) focus groups with parents who have made protocol-based
treatment decisions, clinician-investigators, study coordinators and other non-physician clinicians. (2) Scale
Construction: Construct a voluntary consent scale (DMCI) by administering item pool to parents within 2-5
days of their decision concerning protocol-based treatment for their child. (3) Construct Validity: Examine
relationship between DMCI total score and measures of decision-making preference, coping style and
affect, using same sample of parents.

Preliminary Results (Item Generation): Focus Groups and Interviews; other instruments:

We have conducted 4 focus groups and 9 interviews with key stakeholders who participate in the consent
process. Participants include researchers (5), research personnel (26), and parents (8). Preliminary analysis
suggests that participants have varying interpretations of meaning of voluntariness. For example, researchers
range from believing that all of their patients make voluntary decisions to participate in protocol-based
treatments to believing that none of them do. Existing instruments were used to generate items for DMCI
item pool, based on constructs relevant to concept of "voluntary choice." These instruments measure self-
determination, self- efficacy, control, and decisional conflict. Items were adapted using 3 criteria: (1) assess
beliefs about self, not world; (2) refer to specific decision about child's treatment, not decisions in general,
and (3) assess beliefs about decision making process, not about outcomes of decision.

Discussion:

Analysis of interview data and investigator team meetings will determine ultimate composition of item pool.
Unresolved questions include: (1) Do we include "confounders" (i.e., items that may co-vary with
voluntariness, but are conceptually independent) in item pool? Examples include perception of adequate
information, pressure from external (e.g., situation) or internal (e.g., emotions, trust) sources, and delegation
of decision; (2) If we include confounders in item pool, how specific do items need to be? For example,
must we anticipate sources of pressure and ask specifically about each of them or simply ask about
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perceived pressure in general? (3) We are adapting items from measures of locus of control, which include
"chance" as a source of external control. What does "chance" mean in the decision making context? (4) The
notion of detachment/dissociation from decision process has emerged in parent interviews and is a
component of Self-Determination Scale. To what extent is this concept relevant to voluntariness? Being
detached from decision may imply passivity (resignation, incapacitation); should we include items to
evaluate passivity with items on active involvement?

Environmental Human and Social Dynamics

Environmental Institutions, Practices, and Identities

0527318
Arun Agrawal, Krister Andersson, Daniel Brown, Elinor Ostrom and Rick Riolo

Our project seeks to account for changes in environmental identities, defined as the sets of beliefs and
preferences of agents in relation to the environment? We hypothesize that changes in environmental
identities are a result of changes in the types of institutions that shape individual agents' practices around
environmental resources. This general hypothesis decomposes into two specific hypotheses we seek to test
through research. In situations characterized by high levels of social and ecological unpredictability,
environmental identities are likely to be linked more with traditional institutions. Conversely, where the
level of predictability is high, institutions introduced by external actors such as governments and NGOs are
likely to be more successful in changing individual environmental identities by creating new incentives for
different. The project focuses on forests and woodlands as examples of environmental resources in three
countries -- India, Uganda, and Bolivia -- to collect data that will allow us to test the above hypothesis. We
aim to collect data at two points in time. The first will be prior to changes in environmental institutions
guiding local environmental practices and attendant beliefs and preferences of respondents about different
dimensions of forests, their use and management. The second will be after new institutions have been
introduced in the selected sites. To analyze these changes, we will undertake statistical analysis of the
collected data, and build agent-based models of distribution of beliefs and changes in belief patterns.
Currently, the project has begun its first round of data collection in the selected countries. Our preliminary
data analysis reveals little correlation between social structural factors such as gender, class, ethnicity, and
environmental beliefs of respondents.

Paleoclimatic Change, Landscape Evolution, and Cultural Transformation in far Western Tibet, 2500
BP-Present

611320
Mark Aldenderfer, Jonathan Overpeck, Jon Peletier, Julie Cole, Kam-biu Liu, Houyuan Lu, Wang Luo and
Gregory Hillis

More than four billion people today in the Himalayan and trans-Himalayan nations depend upon the Asian
summer monsoon for their livelihood. Disruptions in the timing, amount, and location of monsoon rainfall
can seriously affect the livelihood of these people, and create widespread economic, social, and health-
related problems. Unfortunately, our understanding of the linkages between monsoon variability and human
institutional response is less comprehensive than is desirable primarily because of a lack of long-term
instrumental records of monsoon variability and few historical documents that describe how the peoples of
the region have coped with this variability. One approach that offers the potential to develop real insight into
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this problem is historical ecology, a research orientation that seeks to obtain simultaneously data on climate
change and human response to it over long time frames. In this project, a team of researchers from
disciplines as disparate as paleoenvironmental science, geomorphology, archaeology, and archival studies
will the study the causes and consequences of a hypothesized abrupt shift in the intensity of the Asian
monsoon around AD 1300. In far western Tibet, the focus of this research, this shift is believed to have led
to significant changes in the subsistence economies of the peoples of the region, including famine,
migrations, and major changes in political economy. This project will undertake a thorough examination of
the causal forces behind monsoon variability as well as a comprehensive documentation of the variety of
responses made by human institutions (ranging in scale from the household to the regional polity) to
variation in monsoon intensity and character at different temporal scales. This project, then, is of major
concern to all Himalayan nations. Although in its initial stages, the project has already gained some insights
into regional geomorphic process and the archaeology of the region.

Modeling the Synergistic Effects of Social and Ecological Change in the 19"-Century North American
Cod Fishery

0433497
K. Alexander, W. Leavenworth, S. Claesson, G. Smith, L. Rains, S. Brennan, K. Magness, R. Dunn, A.
Cooper, A. Rosenberg, J. Bolster, R. Gee and T. Law

During the past year, the Gulf of Maine Cod Project (GMCP) at the University of New Hampshire has
focused on Maine codfishing vessels licensed in the Frenchman’s Bay Customs District from 1861 to 1865,
to determine sociological and environmental factors influencing this fishery. These vessels, averaging just
45 tons, sailed out Blue Hill Bay, Frenchman’s Bay, Gouldsboro Bay, near Mt Desert. Ninety percent
fished in the Gulf of Maine from Monhegan out to Jeffrey’s Bank, and up to Grand Manan in the Canadian
Bay of Fundy. We compiled 75299 daily records from 524 logs in a relational database, containing: daily
landings and effort, vessel location, occasional descriptions of weather, conditions at sea, bottom conditions,
other marine species, and the presence or absence of bait. Then we complied sociological data from US
Census records on crewmembers and owners of Frenchman’s Bay vessels, including: residence, house
number, age, occupation, wealth, head of household, and household wealth in real and personal estate, for
the owners, captains, shoremen and crew of each vessel each year—3230 lines of data each representing one
man-year. The 63 different occupations listed for Frenchman’s Bay fishermen indicate the importance of
fishing in this mixed rural economy and the integration of fishing and farming along the coast. Rather than
maximize profit, families such as the Grants of Blue Hill Bay apparently targeted an income, fished until
they reached it, then stopped fishing— a strategy we call cash crop fishing. Correlating sociological data on
owners, crew, homeports, economic strategy and profit with fishing strategy, catch expectation, availability
of bait, and actual landings, will enable us to identify how decisions were weighed and risks managed.

Mapping has begun GIS dataset contains 211 ports and harbors frequented by these vessels, and 216 fishing
grounds. Twenty-one fishing grounds are zones encompassing smaller banks that we designed from fishing
patterns observed in the logs. Frenchman’s Bay fishermen often identified fishing grounds by coastal
landmarks. This is problematic when every bay north of Portland contains locations with the same name.
“Duck Island Grounds™ are found near both Boone Island and Mt. Desert. Two “Long Island Grounds” are
in Blue Hill Bay, and one near Grand Manan. Four “Middle Grounds” include Stellwagen Bank, one near
Mt. Desert, one near Grand Manan, and one on the Scotian Shelf. The fishing zones standardize these
locations and allow catch to be aggregated in a variety of ways. In addition we identified 39 grounds
mentioned lying close to shore in the logs that are entirely new, or are described differently in the literature.
. Ralph Stanley, Maine wooden boat builder and a descendant of Enoch Stanley, a captain whose logs we
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have transcribed, has generously shared his knowledge of the fishing locations the Stanleys employed in the
1800s. MacArthur Fellow Ted Ames has also shared local fishing lore. We are currently mapping the
geographic distribution of homeports, hometowns, and landings. Fishing families, individual fishermen,
and fishing ports can be related to the distance, expectation of catch, and difficulty of reaching fishing
grounds in this spatial model.

In order to model decision-making we needed a baseline for expected catch on the fishing grounds. We
found that the aggregated weight of cod landed between Monhegan and Grand Manan within 40 miles of the
coast in 1861 was approximately 12,500mt. These fish, averaging 7.5 Ibs, were caught by 223 Frenchman’s
Bay vessels, which comprised only 15% of the Maine fleet of codfishing vessels that year. Eighty nine
percent were landed less than 20 miles from shore. Frenchman’s Bay fishermen in 1861 caught more cod
than were landed in the entire Gulf of Maine in 1998, 1999, and 2000 combined. These results have
profound implications for understanding long- term change in Gulf of Maine marine ecosystem, and for
understanding how humans respond to such relative abundance.

Robustness-Vulnerability Tradeoffs in Renewable Resource Management

0527744
Oguzhan Cifdaloz, John M. Anderies, Marco A. Janssen, Armando A. Rodriguez and Jeffrey Dickeson

This paper presents fundamental performance, robustness, and vulnerability tradeoffs in the context of
renewable resource management. Using the traditional Gordon-Schaefer model of a fishery, we show that
the common management objective of maximizing discounted returns may result in optimal policies that are
very sensitive to parametric uncertainty. A consequence of this inherent sensitivity to uncertainty is a
significant economic downside and limit cycle behavior in the presence of parametric perturbations. To
quantify this economic downside, we develop two precise notions of performance sensitivity with respect to
model parameter uncertainty. Each is used to illustrate how optimal performance can be sacrificed (traded-
off) for reduced sensitivity, and hence increased robustness, with respect to model parameter uncertainty.
We examine a large class of control policies and compare their performance using Pareto sensitivity-
performance trade-off curves. We specifically examine sensitivity (and hence robustness) with respect to
each of the following seven key model parameters: intrinsic growth rate, carrying capacity, catchability,
initial biomass, price, cost, and discount rate. Key insights that emerge from our analysis are as follows: (1)
the classic optimal control policy can be very sensitive to parametric uncertainty - leading to an
unacceptable economic downside as well as limit cycle behavior, (2) even mild robustness properties are
difficult to achieve for the simple Gordon-Schaefer model used, and (3) increased robustness with respect to
some parameters (e.g. biological parameters) may result in increased sensitivity (decreased robustness) with
respect to other parameters (e.g. specific economic utility function parameters). We thus illustrate
fundamental robustness-vulnerability trade-offs and the limits to robust natural resource management.
Fundamental relationships between parameter sensitivities are established. Also presented are control-effort
based ideas for achieving sensitivity reduction with respect to specific parameters of interest. While the
paper mainly focuses on single-parameter uncertainty and worst-case economic downside, it is shown how
the robustness framework presented may be extended to address dynamic and multi-parameter uncertainty.

Understanding Land-use Transitions in Montane Mainland Southeast Asia: The Demise of Swidden
and the Intensification and Expansion of Rubber

0434043
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Jefferson Fox, Benchaphan Ekasingh, Yayoi Fujita, Louis Lebel, Nicholas Menzies, Khamla Phanvilay,
Janet Sturgeon, David Thomas, Stephen Walsh and Xu Jianchu

Montane mainland Southeast Asia is a region of great biological and cultural diversity that has come under
close scrutiny in the last several decades as a result of both real and perceived deforestation, land
degradation, and most recently, the conversion of traditional agricultural practices to more permanent cash
crop agriculture driven by regional and global markets. This project seeks to understand how resource
management systems in montane mainland Southeast Asia are changing in the wake of commodification of
resources in order to appreciate how these changes may affect sustainable resource use, landscape
transformation, and land cover.

Progress and (Preliminary) Outcomes:

The project developed narratives of economic, demographic, institutional and cultural change in the region
to further our understanding of land cover change and its implications for society and nature. This year we
focused on understanding the conversion of upland fallows to rubber in light of the rising price of rubber on
the Chinese market. Interviews with local officials and statistical data in China, Laos, and Thailand helped
to build a picture of the impacts of changing policies and markets on land use, and on administrative
responses to change.

Rubber was first planted in Xishuangbanna (southern Yunnan, China) in the early 1950s by the national
government to meet state demands and in response to international trade sanctions. Through the 1970s
rubber plantations were the exclusive domain of state farms, organized industrial enterprises, with a labor
force of migrants from other parts of China. In 1983 the central government allocated forested land to
households and villages. In Yunnan, the provincial government used the program to restrict swidden
agriculture through land titling and demarcation and to oblige households to regenerate forest resources. The
result was a massive increase in land planted to rubber and as a consequent loss of forest resources. In
Thailand the national government seeks to increase the amount or rubber planted in the North by 48,000
hectares and by 64,000 hectares in the northeast by the end of 2006. By 2020 the total area planted to rubber
is projected to increase nearly 500,000 hectares to approximately 2.4 million hectares. In Laos strong market
demand from China for latex and investor interest from China, Vietnam, and Thailand have caused a rapid
increase in rubber planting. To date, most of the rubber planting in northern Laos has been driven by
smallholders drawing on family and ethnic linkages across the border with China for technical support.
However, there is little institutional support or understanding about how current investor interest can be best
channeled to maximize potential returns to the national economy and as well as ensure socially and
economically just smallholder rubber production.

Extensive interviews throughout the study region suggested that rubber expansion is limited by temperature
(rubber dies at temperatures below 0° C, and is damaged by temperatures below 4o C) We generated a
minimum temperature surface for southern Yunnan and northern Laos by using Mountain Climate
Simulator (MTCLIM) to extrapolate minimum temperatures from four meteorological stations. We used
fuzzy cognitive mapping, analytical hierarchical processing (AHP), and narratives of economic,
demographic, institutional, and cultural change to develop rules for a cellular automata (CA) model of the
expansion of two crops, rubber (uplands) and rice (lowlands) from 1988 to 1999. The CA model grows rice
and rubber annually and outputs maps as well as landscape and class level pattern metrics at each time step.

Project Website: http://www2.eastwestcenter.org/environment/ MMSEA/
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Boundary-Setting in Mental and Ecophysical Models

0433165
Bryan Norton

Scale matters! In particular, scale matters in the formulation of environmental problems, and problem
formulation remains the weakest point in environmental management processes. One particularly thorny set
of issues have to do with the spatial scale chosen to "model" these problems. Accordingly, our research
question is: How do people—scientists and other stakeholders in management disputes—"bound" (spatially
and temporally) the systems to which they attribute a problem?

Our researchers examine how scale issues affect environmental problem formulation in 5 areas:

1.Douglas Noonan, Co-PI, and Carolyn Fonseca (Ph.D. student) are studying the impact of scale choices
in modeling Environmental Justice, and developing hedonically based guidelines for choosing
appropriate scales.

2.Bryan Norton, PI, is seeking an operationalization of the concept of "sense of place"(SOP) which
"shapes" the mental and ecophysical models that are used in many cases.

3.Paul Hirsch, Ph.D. student, will study the legislatively mandated process of establishing water
management districts Georgia as a case of spatial bounding in action.

4.Asim Zia, Researcher, San Jose State U., and Paul Hirsch are doing discourse analysis of newspaper and
scientific publications to document changing conceptions of pollution that catalyzed the apparently
important case of "macroscoping" in the Chesapeake Region.

5.Sara Metcalf (Ph.D. student, U. of Illinois) and Asim Zia will develop proto-type agent-based modeling
simulations to test alternate theories of sense of place and their impact on scalar choices in the
formulation/ management of environmental problems by individuals and communities.

Our work gets its empirical anchor from previous work showing strong empirical evidence for spatial
discounting: People's concern for places and events erodes over distance.
We are trying to understand how people "model" (mentally and culturally) environmental problems.

Tentative conclusions:

e Measurements of environmental injustice are highly sensitive to the scale of the data analyzed.

e It seems unlikely, given the data, that concern for a risk or amenity is independent of location.

e The choice to model decrease of concern across distance raises two possibilities:

e Concern decreases proportionally to distance in all directions.

e Concern decreases irregularly due to individual differences, including strength of subjective "sense of
place" (3 aspects: attachment, identity, dependency).

o Stakeholders and scientists employ" models" of problems shaped by their values and concerns.

e Models of problems used by stakeholders and scientists are shaped by their values and concerns.

e Environmental problems are best seen as "wicked problems:" their problem formulation is contested and
different interest groups see problems differently (including "bounding").

e Individuals and whole regions can "shift" their mental models to a larger scale called. Macroscoping:

e Can be defined as shifting to a more appropriate scale to model a public problem, therefore partially
"taming" a wicked problem by gains in communication, and

e is illustrated in our retroactive case study of the way changes in "mapping" the Chesapeake followed
changes in scientific models of pollution.
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e We can thus explore two broad sources of evidence:
e Aggregated data on individual decisions:
o Hedonics (how home prices change across geographic space)
o Questionnaire data (respondents rate their level of fear of various facilities viewed as unwanted or
desired).

Aggregated data provides relatively objective evidence of a widely shared process by which people's
concern for hazards and amenities declines across space away from their homes.
e Individual data on spatially sensitive behaviors:
o Individual interviews and questionnaires to determine respondents' mental and cultural models of
their "place" and the space around their place.
o Discourse analysis in search of macroscoping in scientific journals and newspapers.

Individual data will be used to examine SOP as both a dependent variable (how do people form their SOP?)
and as an independent variable (how does SOP affect problem formulation and reaction to environmental
problems?).

Infrastructure Change, Human Agency, and Resilience in Social-Ecological Systems

0527511
Stephen G. Perz, Grenville Barnes, Graeme Cumming, and Jane Southworth

New roads bring complex changes to regions, including ecological degradation, social conflict, and
economic development. Needed in such circumstances is attention human agency with a focus on livelihood
decisions and resource use. These not only respond to new infrastructure, but also lead to ecological and
institutional changes that in turn generate feedback effects that affect human well-being. We use a complex
systems framework to focus on social-ecological systems as integrated wholes via the interface of
infrastructure and land tenure institutions. We draw on the concept of resilience, a property of complex
systems, and reformulate it in terms of system components, relationships, innovations and continuity, which
afford a means of observing system properties relevant to the retention or loss of system identity. We also
expand on the concept of connectivity to consider its importance not only as infrastructure linkages that
bring external shocks from outside regions, but also as networks of connections among local actors and
processes. These ideas motivate specific expectations about connectivity and resilience, both at the scale of
a social-ecological system and for specific components within a system.

This project will examine the impacts of road connectivity changes on social-ecological resilience in a
global biodiversity hotspot, the tri-national "MAP" region of the southwestern Amazon where Brazil,
Bolivia and Peru meet. The proposed project will draw on considerable data already in hand for the study
site, while adding new data to capture changes underway due to new infrastructure upgrades. We will
spatially integrate state data and cartographic products, cadastral maps, satellite imagery, social surveys, and
vegetation transects using GPS and GIS. This will allow identification of social actors, institutions, and
habitat patches as system components in geographic space. Further, we will specify the relationships among
those components via their local connections, which allow monitoring of changes in those networks over
time. We anticipate that this research will improve the design of integrated databases for interdisciplinary
environmental research, facilitate empirical evaluation of complex systems theory, and result in more robust
frameworks for understanding human agency and environmental change.
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In 2006 the PI and co-Pls have begun organizing this project, which will be complex due to its concern with
transboundary processes across national borders as well as integration of data normally associated with
disparate disciplines. In March, two co-Pls (Southworth, Perz) coordinated five (5) special sessions on
"Linking Social and Ecological Systems" at the AAAG meetings, which is generating an edited volume.
The project team has been organized into three groups by project component: remote sensing, botanical
sampling, and land tenure/socioeconomic research on livelihoods. We identified three GRAs, one with
matching funds from UF, two of whom have begun work on the remote sensing component. We have
acquired memory to store geographic data and have begun acquisition of a 10-step time series of 8 Landsat
images each to document land cover changes in MAP since the 1980s. Two of the co-Pls (Perz, Barnes) met
with colleagues at regional universities on all three sides of the MAP frontier, and are organizing a tri-
national research network there with this project as a point of departure for longer-term monitoring of
complex changes due to infrastructure upgrades. We have a matrix with approximately 80 faculty and
students at several universities who are interested in consulting on site selection and methodological
protocol for fieldwork in 2007 and perhaps 2008. As initial remote sensing analysis of the region proceeds,
we are beginning logistical planning for botanical and tenure/socioeconomic fieldwork.

The Living Environment and Human Health over the Millennia

0527658, 0527494
Richard H. Steckel, Ebba During, Clark Spencer Larsen, Carolyn Merry, Paul Sciulli, Lonnie Thompson
and Phillip L. Walker

Observers have long noted a connection between geography and social performance, especially the
persistence of poor health and poverty in the tropics. Although the relationship is well-established, the
underlying mechanism is controversial. Some emphasize the constraints imposed by ecology, which affect
the disease environment, food production, and a country’s potential for economic development. An
alternative mechanism emphasizes culture and institutions, whereby human creations enable people to adapt
and to shape their environment for their benefit. The future health and quality of life of hundreds of
millions of citizens in developing countries depends upon knowledge of these mechanisms. The distant and
near past provide an excellent laboratory for investigating these issues. Specifically, human health and
welfare have varied enormously over the past 10,000 years, with transitions from foraging to farming, from
rural to urban settlements, from relative isolation to global exploration and colonization, and ultimately from
the artesian shop to industrialization.

The researchers undertaking this interdisciplinary research project will use skeletons to assess health over
this enormous span of time and they will employ a variety of sources to prepare measures of the
environment or the context in which people lived. With a focus on Europe and the Mediterranean, they will
develop models that explain variations in health as a function of two broad categories of variables:
ecological and socio-economic. The ecological variables include climate; topography; soils; vegetation;
access to water; and the nature of the terrain, while the latter category includes settlement size; patterns of
subsistence; technology in use; form of government; the degree of stratification and inequality that existed
in the society; the nature of housing; and the presence or absence of monumental architecture. Project
researchers will develop regression models to test the null hypothesis that ecological factors had no
influence on health.

AOC-Ecosystem Services from Low-input Cropping Systems: Incentives to Produce Them and Value
of Consuming Them Year 1: Establishing the Framework
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0527587
Scott M. Swinton, Frank Lupi and G. Philip Robertson

Scientists at the Long-term Ecological Research project in agricultural ecology (KBS-LTER) have identified
a low-input rotation of corn, soybean and wheat that offers not only good crop yields, but also
environmental benefits including improvements in water quality, soil quality, climate stability and beneficial
insect populations. However, this low-input crop rotation is not widely adopted by farmers. In order to find
out why, researchers on this NSF-HSD project will explore 4 null hypotheses (methods in parentheses): 1)
that the benefits do not scale up from experimental plots to farm fields (scale-up onto farm-scale fields
planned at Kellogg Biological Station in Michigan), 2) that farmers are unaware of the benefits of the low-
input rotation (focus group interviews), 3) that farmers are aware but prefer not to adopt it (focus group
interviews), and 4) that farmers would be willing to adopt if offered a financial incentive (experimental
auctions and mail survey of farmer willingness-to-accept). In addition, the project plans a mail survey of
taxpayer willingness-to-pay for the ecosystem services that would be provided by the low-input rotation
system.

In Year 1, the project focused on research planning and concept development. Scale-up of the conventional,
low-input and organic treatments of the KBS-LTER project began in summer 2006 on 27 fields. The design
permits 3 replications of 3 treatments with the crop rotation beginning with each of the 3 crops (corn,
soybean and wheat).

In order to advance concept development, the PI’s organized both a national workshop and a symposium.
The national workshop on “Valuation of Ecosystems Services in Agriculture” was held at KBS in Oct.
2005. It led to a forthcoming special issue of Ecological Economics on “Agriculture and Ecosystem
Services.” The PI’s also organized symposia on “Harvesting Ecosystem Services from Agriculture” at the
annual meeting of the American Association for the Advancement of Science (Feb. 2006) and at the annual
meeting of the American Agricultural Economics Association (July 2006).

Most empirical research activities will begin in Year 2, with newly recruited graduate students, whose
training will be a major output of the project. The project has attracted companion funding from within
Michigan State University.

Exploratory Research and HSD Research Community Development

Constructal Theory of Social Dynamics

024539
A. Bejan, G. Merkx, K. Land and E. Tiryakian

Constructal Theory is the view that the generation of flow configuration is a universal (physics)
phenomenon. This "design in nature" phenomenon is covered by the constructal law: "For a finite size flow
system to persist in time (to survive) it must evolve in such a way that it provides easier and easier access to
the currents that flow through it." This project and workshop (4-5 April 2006 at Duke University) put social
scientists in the same room with physicists and engineers, and generated a wealth of ideas of how to grow
the field and develop a community of scholars around constructal theory. Major topics of research at the
workshop were: The organized multi-scale distribution of living settlements, The occurrence of multi-scale
structure inside a settlement. Development, and the connection between 'flowing' societies, advancement
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and prosperity, Migration patterns on the globe, in space and in time, Globalization, and the problematic
aspects of over-coming obstacles to efficient flows, e.g. investment funds from the public and private
sectors. We plan to pursue these ideas and their creators during the second year, for which we plan a second
international workshop at Duke in April 2007.

Social Effects in Open Source Projects

0525263
Premkumar Devanbu

Social Dynamics of Engineering Instructional and Curricular Change: Creating an Interdisciplinary
Research Agenda

0523255
Roberta Spalter-Roth and Norman L. Fortenberry

Undergraduate engineering has high attrition rates and difficulties in attracting U.S. citizens, especially
women and minorities. Many resources have been devoted to developing new pedagogies in engineering
that will increase recruitment and retention, but little has changed in the content and conduct of
undergraduate engineering education. The underlying research question of this project is: “Why do
engineering faculty fail to use demonstrably effective teaching methods and other data-based information
about teaching, and how can the situation be changed?” In order to understand the social and human
dynamics that facilitate the diffusion and acceptance of new engineering curriculum and pedagogy, the
Center for the Advancement of Scholarship on Engineering Education (CASEE) of the National Academy
of Engineering (NAE) in collaboration with the American Sociological Association (ASA) convened a two-
day workshop in April 2006 that brought together 10 sociologists and 9 engineering educators. The purpose
of the workshop was to develop study designs that examined the relationships among the acceptance of
education innovation and Organizational Context and Faculty Behavior; Faculty Rewards; and Diffusing
Innovations.

The premise of this unique gathering of sociologists and engineering educators was that each group could
bring complementary insights to understanding and addressing the problem of diffusion and change. Over
the course of the workshop participants developed hypotheses and study designs to answer questions about
the relationships among (1) types of educational institutions, status of innovators, and status of acceptors;
(2) the type and distribution of rewards, the values and norms of the engineers, and the acceptance of
innovation; and (3) the type of networks, the type of innovation, and the rate of acceptance.

CASEE and ASA are hoping that joint teams of engineers and sociologists will build on these ideas and
develop fundable research projects. This activity could benefit sociologists and well as engineering
educators. The broader impact could be an increased understanding of ways in which sociological insights
can be beneficial for enhancing innovations to improve the quality of the STEM workforce. Stronger
evidence might lead to the greater adoption of new engineering curricula and pedagogy that could help to
increase the number of U.S. engineering undergraduate majors and improve their problem-solving abilities.

The Global Pattern of Infectious Disease Emergence and Re-emergence in Humans

0525216
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Kate E. Jones, Nikkita Patel, Marc A.Levy, Adam Storeygard, Deborah Balk, John L. Gittleman and Peter
Daszak

Human emerging or re-emerging infectious diseases (EIDs) are diseases that have recently increased in
incidence, impact or geographic range and include those caused by newly evolved strains of pathogens (e.g.,
multi drug-resistant tuberculosis) and those that have recently entered the human population for the first
time (e.g., human immunodeficiency virus, HIV). These diseases are considered to be an extremely
significant burden to human public health and economies. A range of socio-economic and environmental
factors (such as greater rates of trade and travel, population growth, agricultural changes, increased
antibiotic drug use and climate change) are considered to be among the important drivers of the emergence
and re-emergence of these diseases. However, few studies have explicitly analyzed these linkages to build a
critical understanding of when, where and what diseases will be emerging next. In this paper, we investigate
the temporal and spatial patterns of the initial occurrence of EID events reported in humans between 1842
and 2004 and examine the links with a range of socio-economic, environmental and ecological factors. We
find that the majority of EID events involve bacterial pathogens, are originally transmitted to humans from
wild animal populations (are zoonotic) and their reported rate of emergence or re-emergence has risen
significantly this century and reached a peak in 1980 to 1990’s. EID events occur mainly at higher latitudes
and are concentrated in a few places such as north-eastern USA, western Europe, Japan and south-eastern
Australia. Controlling for the effect of disease reporting bias, we demonstrate significant positive
independent correlations with EID events and human population density and growth, latitude, rainfall and
host biodiversity. Zoonotic EID events are more affected by host biodiversity, where as events involving
drug-resistant microbes are more affected by human population density and growth. We anticipate that these
analyses will form the starting point of predictive modeling to understand and mediate the consequences of
future emerging and re-emerging infectious diseases under different scenarios of global change.

Studying Dynamic Patterns of Husband-to-Wife Abuse

0525026
David Katerndahl, Sandra Burge and Robert Ferrer

To prepare for a large-scale longitudinal study of dynamics of husband-to-wife abuse, this exploratory
research study will evaluate the feasibility of innovative methodology designed to distinguish between three
theories on the dynamics of husband-to-wife violence. The objectives for this exploratory study are to (1)
conduct preliminary testing of cyclic patterns of behavior in abusive relationships and whether the level of
daily abuse is associated with predictors reported in the day(s) prior to the abuse, and (2) explore the
feasibility of conducting a large-scale longitudinal study of daily husband-to-wife violence and predictors.
To achieve these objectives, this study will recruit 20 adult Hispanic and Nonhispanic White women from a
primary care clinic during their routine office visits. Women who report having been abused within the past
month but do not intend to leave the relationship will be given a cellular phone and asked to confidentially
report daily into a telephone recorder on the level of violence, arguments, hassles, distress, marital harmony,
life events, and husband's alcohol intake during the previous day for a 2-month period. Weekly telephone
discussions with subjects and an end-of-study interview will assess the women's sense of safety during the
study. Analysis will assess whether changes in level of violence were cyclic and will identify triggers of
violent events from the previous day(s) measures as well as provide preliminary data needed to prepare for a
larger, longitudinal study. Key innovative features include the day-to-day assessment of violent events and
triggers, the use of cellular phones in data collection, the assessment of day-to-day dynamics of abuse, the
application of analyses never used before in violence research, and the application of complexity science to
the study of domestic violence.
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Several barriers have been encountered, delaying the onset of data collection. First, the Institutional Review
Board required extraordinary measures to ensure the safety of subjects. Second, the retirement of the
medical anthropologist on the research team necessitated a search for a replacement anthropologist. Third,
the hiring of a bilingual female research associate with the necessary skills in our highly competitive
research environment posed a problem. Finally, although originally assured that our institution could
provide the necessary data collection technology, it was discovered that an Interactive Verbal Response
(IVR) would be needed, necessitating involvement of an external agency. Lessons learned include 1)
working closely with the Institutional Review Board before and during the review process, 2) for key
functions, develop a list of researchers who could potentially cover these functions if primary personnel
cannot, 3) seek first research associates with key skill sets among personnel already working for you and
remain open to novel ways of covering ongoing responsibilities, and 4) when using novel technologies,
face-to-face detailed description of tasks during planning may prevent miscommunication and ensure the
availability of needed services.

This exploratory work will prepare for a larger study that will advance our knowledge and understanding
about the dynamics of husband-to-wife abuse by identifying detailed patterns of dynamics and testing them
against the proposed theories. In addition, this study will explore the application of innovative methods to
study new concepts about violence dynamics. Designed with the challenges of daily data collection and
subject safety in mind, this exploratory study will provide preliminary results needed for a future full
investigation of these dynamics. The multidisciplinary team has access to sufficient number of subjects as
well as the experience and expertise to conduct this study.

Name One Thing That Enables Many Systems to Survive a Bad Surprise

0525157
P. H. Longstaff

Five disciplines that investigate the resilience of natural, human, and built environments have come together
to begin the process of building bridges between their disciplines and finding common themes/processes
that might be explored in other disciplines. The identified common themes included:

1.The importance of scale in the analysis of resilient systems, e.g., temporal and level of process scales
that interact and cause turbulence or cause the “rules” of the system to change.

2.The effect of increased or decreased variety on a system. An increase is often seen to increase resilience
of the whole system over time but a surge in variety can cause the system to flip into an alternate
trajectory.

3.Resilience from what to what?

4.Resilience is not always a desirable property and will be judged using human values.

5.Is resilience (or lack there of) reversible?

The participants believe this work can be used by human organizations such as governments, NGO’s
business organizations, and others that must respond to “surprises” such as natural disasters, terrorism, or
any unexpected reduction in resources. After two meetings the 10 participants have put together research
that will be published in a special issue of the Journal of Ecology and Society. They propose that the next
step is the development of a “Rosetta Stone” that will help translate resilience concepts among disciplines
and enable better interdisciplinary teaching. The disciplines represented in the grant were Computer
Science, Ecology, Immunolo