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Effective collaboration requires bridging the many differences that block communication between human experts and automated agents.  Many different types of knowledge and information must be integrated to achieve ideal performance, spanning from highly quantitative data and computational models to very qualitative or subjective human judgements and life experience.  Among communities of human experts there can be vast differences in values, viewpoints, and cognitive style.  Technologies that impose single frameworks, models, or normative decision making processes cannot accommodate these differences, and will thus not achieve truly effective collaboration among diverse communities.

In this talk I will describe technology and interface designs that allow for arbitrarily large ensembles of alternative models, frameworks, probability distributions, or decision making criteria to be represented, computationally exploited, and graphically displayed.  I will show examples of past work where such ensembles have supported interactive graphical visualization, creating a visual language, which we call a landscape of plausible futures.  Such interactive visualizations have proven very useful in helping decision-makers find plans robust against uncertainty, obtain a deep and intuitive understanding of the strengths and weakness of various plans, and understand which uncertain factors are most important in distinguishing the choice among plans. 

Our experience is that both human communities where there is significant contention and political competition, and communities with shared goals but very different backgrounds and expertise, can use such shared visualizations to improve their communication and to discover decisions that all can find satisfactory, leading to a consensus for action.  Further, we find that these interfaces can provide vastly improved integration of quantitative and qualitative knowledge, and can support hybrid decision making processes that combine the best features of analytic quantitative approaches with social, bureaucratic, or group processes that can exploit subjective human expertise.               

References

“Computer-Assisted Reasoning”, Steven C. Bankes, Robert J. Lempert, and Steven W. Popper, Computing in Science and Engineering, IEEE Computer Society, pp. 71-76, March/April 2001. 

 “Exploratory Modeling”, Steve Bankes, in Encyclopedia of Operations Research and Management Science, 2nd edition, Saul I. Gass and Carl M. Harris, eds., Kluwer Academic Publishers, Boston, 2001.

“Weapon Mix and Exploratory Analysis: A Case Study”, Arthur Brooks, Steve Bankes, and Bart Bennett, RAND DB-216/2-AF, 1997; also “An Application of Exploratory Analysis: The Weapon Mix Problem”, Arthur Brooks, Bart Bennett, and Steve Bankes, Military Operations Research, vol. 4, no. 1, pp. 67-80, 1999.

“Policy Analysis for Complex and Uncertain Systems Through Computational Experiments”, Steve Bankes, in the proceedings of the 1998 IEEE Aerospace Conference, 1998.

“New Methods for Robust Science and Technology Planning,” Robert J. Lempert and James Bonomo, RAND, DB-238-DARPA, 1998.

