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Structured Decision Making: Selected Bibliography
General References

Clemen R.T. and T. Reilly. 2001. Making Hard Decisions with DecisionTools®. Duxbury,
Pacific Grove, CA.
Good general textbook loaded with examples. Comes with student version of popular
decision analysis software.

Edwards, W., R.F. Miles, Jr., D. von Winterfeldt, eds. 2007. Advances in decision analysis:
from foundations to applications. Cambridge University Press, UK.

Goodwin, P. and G. Wright. 2004. Decision Analysis for Management Judgment. 3 Ed. Wiley
and Sons, NY. 477pp.
Very accessible introductory book covers all the decision analysis topics. This edition
includes especially strong chapters on human judgment.

Hammond, J.S., R.L. Keeney, and H. Raiffa. 1999. Smart Choices: a practical guide to making
better life decisions. Broadway Books, NY. 242pp.
If you only read one reference, pick this one. Short, easy reading, with the key principles
of structured decision analysis; PrOACT approach to structuring.

Keeney, R.L. 1992. Value-Focused Thinking: a path to creative decisionmaking. Harvard
University Press, Cambridge, MA. 416pp.
The original and still the best description of why carefully defining values and objectives
is critical to improving decision making—and how to do it. Many of these ideas are now
part of texts like those above, but this book is more thorough and very good reading.

Kleindorfer, P.R., H.C. Kunreuther, and P.J.H. Shoemaker. 1993. Decision Sciences: an
integrated approach. Cambridge University Press, UK. 470pp.
A more dense and theoretical text book than the others listed here, but also the only one
we’ve found that covers all the topics we lump under ‘structured decision making.’
Coverage of management science (optimization) and expert systems is limited, but the
book’s strength is putting a very full range of ideas and approaches into perspective.

Lichenstein, S. and Slovic, P. 2006. Construction of Preference. Cambridge University Press,
808pp.

National Research Council. 1995. Making ESA Decisions in the Face of Uncertainty. Pp. 157-
178 in Science and the Endangered Species Act. National Academy Press, Wash., DC.
Great summary of the basic ideas about structuring decisions in an ESA context.

Skinner, D.C. 1999. Introduction to decision analysis: a practitioner’s guide to improving
decision quality. Second edition. Probabilistic Publishing, Gainesville, Florida, USA.
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Von Winterfeldt, D. and W. Edwards. . Behavioral Decision Analysis.
Primary text on behavioral aspects of decision analysis; how human cognition, expertise,
and biases influence decision making.

Risk Analysis and Decision Making Under Uncertainty

Akcakaya, H. R., et al. 2000. Making consistent IUCN classifications under uncertainty.
Conservation Biology 14(4):1001-1013
Describes how to use intervals (*fuzzy numbers’) in place of point estimates when
species information is uncertain, to assure that decisions take full account of
uncertainties.

Anderson, J.L. 1998. Embracing uncertainty. Conservation Ecology 2:2. Online at:
http://www.consecol.org/vol2/iss1/art2

Presents tactics for using Bayesian methods, so uncertainty can be better treated in
decision making. Good discussion of human cognition of uncertainty and probability.

Burgman, M.A. 2005. Risks and Decisions for Conservation and Environmental Mangement.
Cambridge University Press, UK. 288pp.
Comprehensive text on risk analysis and structured decision analysis for environmental
management. Covers risk analysis history and perspectives; human decision making
context; uncertainty; risk analysis in various realms; and technical methods.

Burgman, M. A, S. Ferson and H. R. Akgakaya. 1993. Risk Assessment in Conservation
Biology. Chapman Hall, New York. 314 pp.
Thorough description of risk assessment simulation modeling for conservation biology
contexts (e.g., population viability analysis). See Morris and Doak for more current
treatment.

Dreschler, M., K. Frank, I. Hanski, R.B. O’Hara, and C. Wissel. 2003. Ranking metapopulation
extinction risk: from patterns in data to conservation management decisions. Ecological
Applications 13(4):990-998.

Using Bayesian methods to incorporate full uncertainty into an insect population model
and then decision analysis to produce a robust ranking of management options despite
inability to predict extinction risk precisely.

Kahneman, D., P. Slovic, and A.Tversky. 1982. Judgment under Uncertainty: Heuristics and
Biases . Cambridge University Press, 544pp.

Keeney, R. and R. Gregory. 2005. Selecting attributes to measure the achievement of objectives.
Operations Research: 53: 1-11.
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Maguire, L.A. 1991. Risk analysis for conservation biologists. Conservation Biology 5(1):123-
125.
A call for using the risk analysis framework for decisions about environmental impacts,
with discussion of traditional and alternative burden of proof standards.

Morris, W.F. and D.F. Doak. 2003. Quantitative Conservation Biology: Theory and Practice of
Population Viability Analysis. Sinauer Associates, Inc. 480pp.
Covers multiple approaches to population viability analysis, including “‘count-based
PVA’ (extrapolation of trends from survey data), demographic simulation, and habitat
occupancy (e.g., presence-absence modeling) approaches. Excellent, more technical
reference.

National Research Council. 1996. Understanding Risk: Informing decisions in a democratic
society. Washington DC: National Academy Press.
....combining risk analysis with participatory-deliberative processes.

Peterson, G.D., G.S. Cumming, and S.R. Carpenter. 2003. Scenario planning: a tool for
conservation in an uncertain world. Conservation Biology 17(2):358-366.
Offers the framework of using scenarios to explore and improve understanding of
uncertainties; and how to incorporate into decision making processes.

Decision Analysis With Decision Trees

Behn, R.D. and J.W. Vaupel. 1982. Quick Analysis for Busy Decision Makers. Basic Books, Inc.
New York, NY. 415pp.
An entire book on decision trees and decision analysis.

Maguire, L.A. and R.C. Lacy. 1990. Allocating scarce resources for conservation of endangered
subspecies: partitioning zoo space for tigers. Conservation Biology 4:157-166.
Case study of using decision trees with expected values for genetic diversity persistence
to select a preferred alternative, using expert opinion likelihood estimates.

Starfield, A.M. and A.M. Herr. 1991. A response to Maguire. Conservation Biology 5:435
Critique of using ‘expected values’ or the most likely outcome in decision trees to
represent one-time events. Alternatives are presented to better address risk avoidance
values, such as minmax criteria. Also lists the ‘key attributes of a decision analysis.’

Thibodeau, F.R. 1983. Endangered species: deciding which species to save. Environmental
Management 7(2):101-107.
Early application of decision trees to an endangered species problem.
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Multiple Objective Decisions

Belton, V. and T.J. Stewart. 2002. Multiple Criteria Decision Analysis. Kluwer Academic
Publishers.
A comprehensive, but not too technical overview of Multi-Criteria Decision Analysis.

Bojorquez-Tapia, L.A., Brower, L.P., et al. 2003. Mapping expert knowledge: redesigning the
monarch butterfly biosphere reserve. Conservation Biology 17(2):367-379.
Example of Analytical Hierarchy Process using subjective expert judgments.

Kahneman, D. and A. Tversky. 2000. Choices, Values, and Frames. Cambridge University
Press, 860pp.

Keeney, R. and H. Raiffa. 1993. Decisions with Multiple Objectives: Preferences and Value
Trade-Offs. Cambridge University Press, 589pp.

Keeney, R. and H. Raiffa. . Decisions with Multiple Objectives.
The bible of multi-criteria decision analysis.

Maguire, L.A. and C. Servheen. 1992. Integrating biological and sociological concerns in
endangered species management: augmentation of grizzly bear populations.
Conservation Biology 6:426-434.

Decision trees with expected values for multiple criteria followed by tradeoff analysis of
pair-wise combinations for two of the criteria, species viability and conflicts with
humans.

Ralls, K. and A.M. Starfield. 1995. Choosing a management strategy: Two structured decision-
making methods for evaluating the predictions of stochastic simulation models.
Conservation Biology 9:175-181.

Examples of exploring multiple objective trade-offs under uncertainty with SMART and
a “goals hierarchy’ technique, combining likelihood outputs from simulation modeling
with preference weighing from stakeholders for management of an endangered species.

Mendoza, G.A. and W. Sprouse. 1989. Forest planning and decision making under fuzzy
environments: an overview and illustration. Forest Science 35(2):481-502.
Somewhat technical example of modeling to generate alternatives under uncertainty
(‘“fuzzy models’) combined with Analytical Hierarchy Process to rank alternatives.

Optimization

Guikema, S. and M. Milke. 1999. Quantitative decision tools for conservation programme
planning: practice, theory and potential. Environmental Conservation 26:179-189.
Illustration of using integer linear programming to select an optimal set of conservation
projects to fund given multiple, weighted selection criteria (utilities).
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Haight, R.G., Cypher, B, P.A. Kelly, et al. 2002. Optimizing habitat protection using
demographic models of population viability. Conservation Biology 16(5):1386-1397.
A neat study combining stochastic population modeling to produce an “‘extinction risk
function” with linear programming to find cost-efficient land purchase strategies for the
San Juaquin kit fox.

Possingham, H.P. 1997. State-dependent decision analysis for conservation biology. Chapter 24
in Pickett et al. (eds). The Ecological Basis of Conservation.
Sequential decisions using presence/absence metapopulation modeling and Markov
decision theory to find optimal solutions.

Pressey, R.L., H.P. Possingham, and J.R. Day. 1997. Effectiveness of alternative heuristic
algorithms for identifying indicative minimum requirements for conservation reserves.
Biological Conservation 80:207-219.

Compares many different formulas for computing which set of land areas maximize
reserve site benefits while minimizing costs and/or area. They consider both optimizing
algorithms and less rigid “heuristics.’

Adaptive Management

Gregory R., D. Ohlson, and J. Arvai. 2006. Deconstructing adaptive management: criteria for
applications to environmental management. Ecological Applications 16:2411-2425.

Gunderson, L. 1999. Reslience, flexibility and adaptive management--antidotes for spurious
certitude? Conservation Ecology 3:7.

Linkov 1., F.K. Satterstrom, G.A. Kiker, T.S. Bridges, S.L. Benjamin, and D.A. Belluck. 2006.
From optimization to adaptation: shifting paradigms in environmental management and
their application to remedial decisions. Integrated Environmental Assessment and
Management 2:92-98.

McDaniels, T.L., and R. Gregory. 2004. Learning as an objective within a structured risk
management decision process. Environmental Science & Technology 39:1921-1926.

Parkes J.P., A. Robley, D.M. Forsyth, and D. Choquenot. 2006. Adaptive management
experiments in vertebrate pest control in New Zealand and Australia. Wildlife Society
Bulletin 34:229-236.

Tenhumberg B., A.J. Tyre, K. Shea, and H.P. Possingham. 2004. Linking wild and captive
populations to maximize species persistence: optimal translocation strategies.
Conservation Biology 18:1304-1314.

Walters, C.J. 1986. Adaptive management of renewable resources. Macmillan, New York, New
York, USA.
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Walters, C.J., and C.S. Holling. 1990. Large-scale management experiments and learning by
doing. Ecology 71:2060-2068.

Expert Opinion and Group Facilitation

Ayyub, B.M. 2001. Elicitation of Expert Opinions for Uncertainty and Risks. CRC Press, Boca Raton,
FL. 302pp.

The best, though technical, textbook on how to elicit and use expert opinion for risk
analysis.

Andelman, S.J. et al. 2001. Scientific standards for conducting viability assessments under the
National Forest Management Act: report and recommendations of the NCEAS working
group. Chapter 8: Expert Opinion. National Center for Ecological Analysis and
Synthesis, Santa Barbara, CA. see: http://www.nceas.ucsb.edu/

Concise guidance on using experts and facilitating expert groups to aid decisions about
species conservation.

Coughlan, B.A.K. and C.L. Armour. 1992. Group decision-making techniques for natural
resource management applications. U.S. Fish and Wildlife Service Resource Publication
185.
Overview of techniques used to aid group decision making, focusing on group behaviors
and processes more than the details of decision analysis methods.

Fisher, R., B. Patton, and W. Ury. 1992. Getting to Yes: Negotiating Agreement without
Giving In. Houghton Mifflin, 200pp.

Gregory, Robin and D. vonWintersfeldt. 1992. Managing environmental risks. Minerals
Management Service, Alaska OCS Region Study 92-0062. Wash. DC.

Gregory, R. and D. vonWintersfeldt. . Elicitations with four experts as part of development
of new nuclear technologies.

Gregory, R., T .McDaniels, and D. Fields. 2001. Decision Aiding, not dispute resolution.
Journal of Policy Analysis and Management 20: 415-432.

Marcot, B.G. 1997. Use of expert panels in the terrestrial ecology assessment, Interior Columbia
Basin ecosystem management project. Extract from Marcot, B. G., M. A. Castellano, J.
A. Christy, L. K. Croft, J. F. Lehmkuhl, R. H. Naney, R. E. Rosentreter, R. E. Sandquist,
and E. Zieroth. 1997. Terrestrial ecology assessment. Pp. 1497-1713 in: T. M. Quigley
and S. J. Arbelbide, ed. An assessment of ecosystem components in the interior
Columbia Basin and portions of the Klamath and Great Basins. Volume Il1l. USDA
Forest Service General Technical Report PNW-GTR-405. USDA Forest Service Pacific
Northwest Research Station, Portland, OR. 1713 pp. Available online at:
http://www.spiritone.com/~brucem/icbexexp.htm
Succinct summary of how expert panels were used; easily accessed online.
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Shaw, C.G. I11. 1999. Use of risk assessment panels during revision of the Tongass Land and
Resource Management Plan. General Technical Report PNW-GTR-460. USDA Forest
Service, Pacific Northwest Research Station, Portland, OR.

Describes the protocol developed by the US Forest Service to conduct multiple species
viability assessments using expert panels and the “modified Delphi’ approach (adapted
from the NW Forest Plan effort (FEMAT 1993)).

Modeling

Beres, D.L., C.W. Clark, G.L. Swartzman, and A.M. Starfield. 2001. Research notes: truth in
modeling. Natural Resource Modeling 14(3):457-463.
A very short and to-the-point article on what modelers should always describe when
reporting modeling projects.

Marcot, B. et al. 2006. Guidelines for developing and updating Bayesian belief networks
applied to ecological modeling and conservation. Canadian Journal of Forest Research
36:3063-3074.

Oreskes, N., K. Shrader-Frechette and K. Belitz. 1994. Verification, validation and confirmation
of numerical models in the earth sciences. Science 263:641-646.
Discussion of often misused terminology, and what you really need to know about
simulation model evaluation and reliability in the biological as well as earth sciences.

Peck, S.L. 2000. A tutorial for understanding ecological modeling papers for the nonmodeler.
American Entomologist 46(1):40-49 [condensed in 2001 in Conservation Biology in
Practice 2(4):36-40].

A quick summary of modeling concepts, with a nice glossary. Covers spatial and
demographic modeling.

Starfield, A.M. 1997. A pragmatic approach to modeling for wildlife management. Journal of
Wildlife Management 61:166-174.
Easily read summary of very practical ideas about how to model, and how to look at
others” models.

Starfield, A.M. and A.L. Bleloch. 1991. Building Models for Conservation and Wildlife
Management. Burgess International Group, Inc., Edina, MN. 253pp.
How-to book on creating useful models. Helps you decide what kind of model fits your
problem, from deterministic and unstructured to stochastic, spatially-structured and
individual-based models.

Human Behavior

Arvali, Joseph. 2007. Rethinking of risk communication: lessons from the decision sciences.
Tree Genetics & Genomes 3:173-185.
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http://www.springerlink.com/content/458ktq8975u78j71/fulltext.pdf

Arvali, J., R. Gregory, D. Ohlson, B. Blackwell, and R. Gray. 2006. Letdowns, wake-up calls
and constructed preferences: people’s responses to wildfire ranks. Journal of Forestry
104: 173-181.
http://www.ingentaconnect.com/content/saf/jof/2006/00000104/00000004/art00004

Failing, Gregory & Harstone. 2005. Integrating Knowledge Sources in Environmental Management
Decisions: A Practical Approach.

Gigerenzer, Gerd. 2007. Gut Feelings: the intelligence of the unconscious. Viking Adult. 288
Pp.

Gigerenzer, Gerd. 2003. Calculated Risks: How to know when numbers deceive you. Viking
Adult, 320pp.

Gigerenzer, Gerd. 2002. Adaptive Thinking: Rationality in the Real World (Evolution and
Cognition Series), Oxford University Press, 360pp.

Gigerenzer, Gerd and Reinhard Selten. 2002. Bounded Rationality: the adaptive toolbox. MIT
Press, 396pp.

Gigerenzer, Gerd, Peter Todd, and ABC Research Group. 2000. Simple Heuristics That Make
Us Smart. Oxford University Press, 416pp.

Gilovich, Thomas, Dale Griffin, and Daniel Kahneman (Eds.) 2002. Heuristics and Biases: The
Psychology of Intuitive Judgment. Cambridge University Press, 872pp.

Gladwell, M. 2005. Blink: The Power of Thinking without Thinking. Little, Brown, and
Company. 277pp.

Lichtensten, S. and J. R. Newman. (1967). Empirical scaling of common verbal phrases
associated with numerical probabilities. Psychonomic Science 9:563-564

Plous, Scott. 1993. The Psychology of Judgment and Decision Making. McGraw-Hill, 352pp.

Raiffa, H., J. Richardson, and D. Metcalfe. 2007. Negotiation Analysis: The Science and Art of
Collaborative Decision Making. Belknap Press, 576pp.

Von Winterfeldt, D. and Edwards, W. 1986. Decision Analysis and Behavioral Research.
Cambridge University Press, New York.

Wilson, C., J. Tansey, and S. LeRoy. 2006. Integrating Backcasting and Decision Analytic
Approaches to Policy Formulation: A Conceptual Framework. The Integrated
Assessment Journal 6(4): 143-164.
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