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Our group, formed just a few weeks before the workshop, convened at the U.S. Fish and Wildlife Service (USFWS) National Conservation Training Center (NCTC) to learn about structured decision making (SDM) and familiarize ourselves with tools and techniques that might be applied to Double-crested Cormorant (DCCO) (Phalacrorax auritus) management, especially administration of the Public Resource Depredation Order (PRDO).  The PRDO allows for the take of DCCOs without a permit to prevent damage to public resources.  We regarded the workshop as an opportunity to learn how the SDM approach might be utilized by action agencies (State fish and wildlife agencies, Federally recognized Tribes, and State Directors of the Wildlife Services program of the U.S. Department of Agriculture Animal and Plant Health Inspection Service [USDA WS]) as a framework to carefully consider the merits of alternative DCCO management actions.  
Disclaimer: For training purposes, we chose to focus on DCCO management within the Beaver Archipelago of northern Lake Michigan.  We selected this site to reduce the scale of a large management problem to the level of local decision making and because several group members had expertise they could bring to bear on a discussion focused on that location.  The decision context on the Beaver Islands encompasses many of the aspects concerning DCCO management in the Great Lakes including multiple agency responsibilities, sport and commercial fishery issues, impacts on other valued resources, political controversy, questions of the spatial and temporal scale of management, and uncertainty from multiple sources.  Readers should note, however, that the location was selected for illustrative purposes only; our group was ad hoc and was not convened to make any site-specific decisions or recommendations.  Our goal was to explore SDM as a potential framework for DCCO management that would ultimately consider multiple locations and scales.
Decision Problem
This workshop was organized to explore the merits of a structured decision-making approach in considering alternative management actions and their impacts on objectives for DCCO populations in the Great Lakes region.  Because multiple agencies are involved with DCCO management, identification of the decision-maker for this issue was not trivial.  Each year, action agencies coordinate their PRDO activities with the USFWS.  However, both social (e.g., differing perspectives from various interest groups) and biological (e.g., direct and indirect ecological interactions) complexities create a difficult decision dynamic with multiple competing objectives.  Action agencies face the daunting challenge of using the PRDO to reduce the actual and perceived impacts that DCCOs have on sport fisheries, sensitive vegetation, and other nesting birds while balancing public concerns and a mandate to conserve wildlife resources.  Competing objectives arise from the need to manage for multiple resources and diverse stakeholder values.  The complexity of the decision-making process indicates that an evaluation of tradeoffs should be made related to the appropriate level and type of DCCO management.  Tradeoffs are value-driven and context-specific; therefore, we concluded that a local- or state-level scale was the most appropriate representation of decision-making for our rapid-prototyping exercise.  If those action agencies responsible for requesting amendments to PRDOs are able to structure their decision in a highly defensible manner, assessment of the request by the USFWS will be transparent and replicable.  Given the inherent complexity of the decision problem, it stands to reason that a structured framework to inform decisions by action agencies could be useful in DCCO management.  Our group explored SDM as an approach to carefully consider various available DCCO management actions, several of which would be associated with implementation of the PRDO.
Background

Ecological context
Breeding DCCO populations in the Great Lakes began expanding during the 1970’s (Seefelt and Gillingham 2004).  By the late 1990’s, DCCO populations were perceived to have a negative impact on natural resources at many locations in eastern North America.  Cormorants have been implicated in several cases of human-wildlife conflict, including depredation of aquaculture stocks and local sport fisheries, as well as damage to sensitive vegetation and other nesting bird species. 
The Beaver Archipelago, a collection of 10 islands on the northern end of Lake Michigan, was selected as the SDM case study because it illustrates the complexities of decision-making at the scale of local resource management.  The Beaver Archipelago contains one of the largest DCCO colonies in the Great Lakes and the largest in Lake Michigan.  In 1984, there were 250 breeding pairs of DCCOs in three colonies within the Beaver Archipelago.  By 1997, the number of DCCO breeding pairs in the island chain peaked at approximately 11,700.  Since 2000, the number of breeding pairs has ranged from 6,400 in 2004 to 11,400 in 2007, with an average of 8,800 pairs during this time period in as many as eight colonies.  
Legal, regulatory and political context

The USFWS has statutory authority to manage migratory bird populations in the U.S., under the Migratory Bird Treaty Act.  USFWS has interstate regulatory authority over cormorants and permits reduction options to action agencies.  USDA WS has statutory authority to protect American agriculture and other resources from wildlife damage, under the Animal Damage Control Act of 1931.  

By 2001, USFWS and USDA WS had begun a process to identify alternative management actions to reduce DCCO-related conflicts in the Great Lakes (USFWS and USDA WS 2001).  In 2003, the USFWS and USDA WS completed an Environmental Impact Statement that modified an existing Aquaculture Depredation Order and created the PRDO for managing DCCOs to protect public resources (USFWS 2003).  Both depredation orders were recently extended for another five years until April 2014 (USFWS 2009).  Under the PRDO, DCCOs in the Great Lakes are managed aggressively at selected sites on the breeding grounds and during both migration periods.  Management techniques are conducted locally and have generally included various forms of fear-provoking stimuli, shooting, and egg addling.  Action agencies submit written proposals to USFWS describing the location and level of the proposed management action.  Decisions are made through interactive communications between the action agencies and USFWS.  In some cases, USFWS asks action agencies to clarify their request or provide additional rationale for a decision.  USFWS retains authority to revoke privileges to implement the PRDO if they believe the PRDO has been misused.
USDA WS works with state agencies, Tribes, and USFWS to complete Environmental Assessments (EAs) that set caps on DCCO take in a given state.  In Michigan, a DCCO working group meets annually to discuss the various management proposals.  Personnel in USDA WS work with Michigan DNR to submit written proposals to USFWS.  Since 2007, DCCOs have been managed in the Beaver Islands under the PRDO, with the majority of attention on Gull, Hat, and Pismire Islands.  Established management techniques on the Beaver Islands have included shooting adult DCCOs and oiling eggs.  In 2009, the Michigan DNR recommended a substantial increase in control efforts in the Beaver Archipelago.  This proposed increase (in combination with control efforts occurring elsewhere in the state) would require USDA WS to amend the Michigan EA in order to allow a substantial increase in the current allowable take of 10,500 DCCOs state-wide.
Decision Structure

Objectives

Our group invested considerable time identifying fundamental objectives that we believed might be useful to guide selection of DCCO management actions in the Beaver Archipelago.  Even so, the following objectives are not exhaustive or fully articulated.  However, we believed them to be representative of the range of objectives that might be considered by action agencies working collaboratively with USFWS on the Beaver Islands and at other breeding colonies.  

Extensive group deliberation led us to conclude that management alternatives should be generated from and evaluated in light of three broad classes of fundamental objectives.  The first class of objectives relates to biotic aspects of the management system, and is classified under the title of ‘ecological integrity’.  The second class of objectives focuses on human dimensions aspects related to DCCO management and considers public perceptions of, and satisfaction with, natural resource use and management.  The third class of objectives relate to managerial aspects of the system; considerations for responsible management represent sideboards or constraints to which the preferred alternative must conform.  Individual fundamental objectives (i.e., root objectives for which we would measure progress towards achieving our management goals) under each broad classification were identified as follows:  
Objectives related to ecological integrity:
· Maintain healthy bass fishery
· Maintain sustainable DCCO population

· Maintain vegetative communities

· Maintain co-nesting species
Objectives related to public satisfaction:
· Maintain fisheries-related satisfaction

· Select actions that meet ethical considerations (e.g., respectful, humane, species specific, safe for the environment, etc.) 

· Meet expectations for responsiveness to the public 

· Address aesthetic concerns about DCCO colonies

 Objectives related to responsible management:
· Use financial resources efficiently and effectively; operate within budget constraints

· Maintain safe working conditions for USDA WS staff   

· Create and maintain collaborative interagency relationships  

For the majority of these objectives, we did not define such terms as ‘maintain’ or ‘healthy.’  We did, however, outline several measurable attributes (and their scale, direction, thresholds, etc.) that might guide model development and monitoring protocols under an SDM framework (Table 1). 

Alternative actions

Based on working knowledge of the situation in the Beaver Archipelago, we created the following five action alternatives for the purposes of our rapid-prototyping exercise.  These hypothetical options were selected to represent a broad range of available management action alternatives (i.e., distinct enough to produce dissimilar outcomes across as many objectives as possible).  The selected alternatives reflect use of individual management techniques as well as combinations of different techniques.  Thus, these selected potential actions represent a sub-set of plausible alternatives that might be actually considered by the various action agencies. 
A. Do Nothing:  A “no action” alternative is required in National Environmental Policy Act (NEPA) analysis.  Any action alternative must offer advantages beyond what would be obtained by taking no action.
B. Cull 50%:  Culling actions target adult birds.  Target removal rates can be established at any level.  We selected 50% as a representation of an intensive culling action, which is above the current level of culling.
C. Oil eggs on all colonies:  This option represents egg oiling at a high level of intensity, which is above the current level of oiling effort.
D. Status Quo:  The current actions taken in the focal area involve culling of adult birds on Gull, Pismire, and Hat Islands (target: 20% of adults) and oiling eggs on Gull and Pismire islands.
E. Cull 50% and oil all colonies.  This option represents a high level of intensity for both culling and egg oiling.
Arising from the recognition of the important role of public satisfaction in resource use and in perceptions of ‘active management,’ we discussed the possible inclusion of human dimension-directed actions that could be included as alternatives or complementary to biological-directed activities.  While we did not explore the details or analysis of this second action theme, we recognized that direct public contact through activities such as education programs, media releases, and public involvement could directly influence multiple objectives.  Therefore, it likely will be important to consider alternative actions related to public perceptions as equally viable as biological alternatives.  These activities would likely be performed together with biological alternatives as management portfolios (Goodwin and Wright, 2004).
Predictive models

Although we were unable to reach the point of developing quantitative models during the workshop, we did outline a set of causal-loop (influence) diagrams representing conceptual models of connections between fundamental objectives, attributes of those objectives, factors influencing objectives, and the effect of management actions on those factors.  In the process of articulating those diagrams, we attempted to depict the types of predictive models needed to compare the impact of alternative management actions in a way that assesses movement towards achieving individual objectives.  For example, predicting the effect of any particular management action on DCCO whitefish scarring rates (an attribute related to human satisfaction with the commercial fishery) might require an integrated and spatially explicit model of localized whitefish population dynamics, fishermen behavior (net-set timing and location) and feeding rates of DCCOs (Figure 1).  Each influence diagram (except for fiscal resource efficiency and constraints) was used to help identify specific model and data collection requirements needed to predict the consequences of each proposed management action on the stated objectives.  Visualizing influential factors also helped us identify important sources of uncertainty that would affect management decisions (Table 1).
Decision Analysis
Evaluating tradeoffs
Selecting a management action or set of actions (portfolio) to achieve the greatest gain in the stated objectives of this example turned into a complex exercise of multi-objective tradeoffs.  Proxy decision-makers in this case faced the challenge of balancing multiple fundamental objectives where optimizing for one objective often conflicted with the attainment of another (e.g., tradeoffs are created when striving to simultaneously maintain viable DCCO populations and maximize satisfaction among recreational anglers).  We used standard SDM multi-objective tradeoff techniques to address the complexity of comparing action alternatives as a means to optimally satisfy our suite of objectives.

The construction of influence diagrams allowed us to identify and select appropriate attributes for each objective as well as the type of data to be collected for predictive modeling of the consequences of each alternative management action.  Using our best judgment, we populated a consequences table with predictions of the direction and magnitude of changes in attributes measured for each objective and each of the five alternative actions listed above.  After normalizing consequence scores to a common scale, we used a ‘swing weighting’ technique (Clemens 1996) to elicit weights for each objective from three group members.  For each of these, we summed the weighted, normalized scores to evaluate the performance of each management alternative across objectives.  We then conducted a limited sensitivity analysis to assess which objective(s) appeared to be most influential in the ranking of alternatives and how robust any single decision was to variations in objective-weighting across the three group members.
Preliminary results

Given the limited number of alternative management actions analyzed, the consequences as predicted by best guesses, and a simplified assessment of objective weights, the results of our tradeoff exercise suggested that a single management alternative was relatively robust to a wide range of stakeholder perspectives, as demonstrated through variation in the weighting of objectives (Figure 2).  Because of these caveats, our prototype framework should in no way be considered a factual decision outcome.  We do hope, however, that our efforts and the framework itself has merit and can serve as a starting point for a more thorough discussion of the objectives of decision-makers faced with managing DCCO populations, additional formulation of predictive models, and a more robust assessment of system and management uncertainty.
Uncertainty 

The following were recognized as key uncertainties likely to affect model predictions and the ability to monitor the system state of fish and bird populations (Table 1).
· Partial controllability was a source of uncertainty associated with managers’ ability to achieve stated objectives for fish or bird populations
· Environmental stochasticity, human error and market forces reduce the likelihood that any management action will result in the desired outcome of the system.  Thus, management actions cannot always be implemented exactly as planned.  Moreover, the effects of culling and egg oiling vary spatially and temporally.
· Managers do not have complete control over fish movements, DCCO movements, or human compliance with laws and regulations.
· Model (structural or parametric) uncertainty

·  A great deal of uncertainty exists around key demographic parameters for fish and bird populations, affecting the ability to quantify or predict attributes for several fundamental objectives.  Important examples include uncertainties of density-dependent responses of fish populations and whether DCCO-inflicted mortality on fishes is additive or compensatory. 
· There is uncertainty about the effects of other ecosystem changes (e.g., exotic species introductions, lower nutrient loading, or decreases in alternate prey) on the decline of sport fisheries and how these changes interact with each other and increased DCCO predation.

· In certain areas in the Great Lakes, evidence suggests that DCCOs have contributed to declines in walleye, yellow perch, and smallmouth bass, whereas in other areas, no such evidence exists.  

· Partial observability was recognized as a source of uncertainty associated with monitoring the response of attributes to management actions for several fundamental objectives.  
· Managers are unable to precisely observe all changes in bird or fish populations associated with management actions.  Little is known about the effects of local culling and egg addling on DCCO populations on a regional or flyway scale. 

· It is difficult for managers to observe how fisheries satisfaction is influenced by changes in DCCO numbers (e.g., satisfaction may be low even though DCCO numbers are reduced).  This is related to partial controllability issues, as well.
Discussion
Value of decision structuring
There was general agreement in our group that this exercise highlighted the importance of understanding human dimensions related to DCCO management.  This has been recognized for some time (mention of human dimensions considerations appears in draft EIS documents in 2001), but human dimensions issues may not be receiving sufficient consideration as action agencies decide how to implement the PRDO.  The inclusion of management alternatives to address objectives directly concerning human perceptions, rather than the resources themselves, may be a novel outcome of the workshop.
Further development required
Since this group is just forming (and doesn’t have an official charge or funding), all elements of the decision structure need further development.  It isn’t clear yet how the group can or will proceed.  We are currently in the interest stage, with plans to continue discussing possible next steps.  Specific areas of development discussed at and following the workshop include: formation of a steering committee to promote and oversee subsequent stages of the decision process, additional coordination with state agencies and flyway representatives unable to participate in the first workshop, pursuit of funding opportunities for additional meetings or workshops, and addressing the possibility of applying the SDM framework prototype to inform development of future planning efforts including NEPA documents.  
Prototyping process – Group perceptions 
We learned how difficult, yet important it is to struggle with and carefully define both the decision maker(s) and fundamental objectives.  It was particularly difficult in our exercise because of the multiple scales (both spatial and temporal) encountered when attempting to frame the decision problem.  We did get bogged down at times, but mainly in our broader discussions about objectives rather than in discussion of technical details.  Group members were able to change gears rather quickly when reminded that we were getting into too much detail.  On the other hand, we seemed to come back to debating fundamental objectives many times, despite efforts to move on.  We finally stopped doing so when we all realized that nothing would be finalized in the workshop (i.e., it was OK to move on because actual decision makers would be doing these steps over again; what we were doing was great training, but was not going to be the last word on anything).  

Our group discussion of the rapid-prototyping process also included the following topics:
· Time step:  We had a good discussion about time steps and how important it is to consider the right time steps when modeling parts of our decision problem.  Our prototype pointed out that some benefits associated with different actions take time to develop.  For instance, if we only judge actions on a short time frame, then we could draw poor conclusions about the comparative advantage of various actions.  We found the rapid-prototyping exercise to be especially useful for initiating group thinking about potential outcomes and appropriate time horizons, regardless of the group member’s previous experience with forecasting models.  That seems very useful if one assumes that working groups will include a range of different personnel with different skill sets. 
· Spatial scale:  Though we all arrived at the training with the knowledge that scale is important, going through this exercise gave group members a better appreciation for scale considerations within the SDM process.  The rapid-prototyping exercise forced us to think clearly and explicitly about scale as part of a decision.  Going through a rapid-prototyping exercise quickly demonstrated how action alternatives can rank differently depending on the scale being considered.
· Layers of uncertainty:  We all knew that many wildlife management decisions are made in an environment of uncertainty, but the rapid-prototyping exercise helped us articulate various layers of uncertainty that need to be considered carefully in DCCO management decisions.  It gave us an important initial indication of the sources of uncertainty that should be considered during future model development.
· Additional alternatives:  When we bring in all the fundamental objectives that an action agency typically needs to consider, the decision frame changes.  It becomes clear that actions taken under the PRDO may not address all the objectives well.  Some additional action alternatives (e.g., outreach) may be needed to address certain objectives.  “Discovering” that new action alternatives might be needed brings us back full circle to asking some basic questions facing wildlife managers: “What is the   decision?  Who are the decision makers? What are their objectives?  What is the best way to achieve those competing objectives?” 

Recommendations

Our group was not formed to make specific decision recommendations, but rather to consider the potential value of applying an SDM framework to DCCO management.  It that sense, we provide some closing recommendations related to how we think our group should move forward as well as some brief considerations relevant to “next steps”.  Completing the rapid-prototyping exercise provided our group with a lot of momentum in regards to thinking about the challenges facing DCCO management.  Maintaining this momentum is a challenge in itself because currently no targeted effort exists for implementing such an SDM framework to this management issue.  Thus, we identified the need to continue our discussions while also involving other interested parties, including actual decision makers at the state and federal levels.  For this, we recommend the formation of a project working group that could include a “steering committee” to provide broad-scope guidance as well as technical committees to focus on specific needs (e.g., collection of human-dimension information, development of predictive tools).  This should include both input from existing groups (e.g., Flyway Councils) and identification of additional partners, who are interested in applying SDM and could contribute to pilot test studies at the local-scale or focused technical efforts.  These combined efforts could lay the foundation for coordinated or collaborative research and management at a larger scale.  We recognize that obtaining funding support will be a requirement for making further advances in these areas.  Likewise we expect that the timeline for developing this approach is likely to not be short (i.e., span multiple years).  

Although our rapid-prototyping exercise was intentionally simplistic, we believe that it offered several valuable insights for identifying what steps need to be taken to develop and implement SDM related to DCCO management.  First, we believe that the process can assist with engaging various interested parties and identifying their objectives.  This should increase our ability to deal with difficult questions, such as: what are we really trying to manage for, or to what degree are management objectives being met?  In particular, we recommend SDM as an approach for facing the management challenges associated with scale.  For instance, it likely is important to understand the cumulative impact of local control on larger scale factors (e.g., is the regional distribution of DCCO population sizes being altered, and if so does that influence the desirability of the imposed management action?).  As stated above, we recognize that there are likely some important classes of management actions (e.g., actions that relate to the perceptions of management) that should be explored further and prior to deciding on the suite of available actions to be formally considered when applying SDM.  Likewise, we expect that some benefits may be obtained by following the initial evaluation of alternative management actions with a more detailed examination of those that appear to perform well or possibly even those that severely underperform.  We would recommend such continued efforts if they could be expected to help reduce critical uncertainties, improve selection of management actions that are considered most likely to meet objectives, or identify appropriate monitoring programs. 
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Figure 1.  Example of an influence diagram for whitefish scarring from double-crested cormorants (DCCO) when fish are trapped in commercial nets.  Squares represent management actions, rounded boxes are influences, and the circle is the measureable outcome. 
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Figure 2.  Example of alternative rankings based on normalized swing-weighting of objective by three team members representing managers with a diversity of perspectives.  Although the model outcomes and objective weighting were hypothesized for this exercise, this example demonstrates the ability to test trade-offs of objectives for their sensitivity to stakeholder values.  In this case, a single alternative (B: Cull 50%) was robust across a range of decision makers’ values-systems. 
Table 1.  Simplified summary of objectives, attributes, data needs, potential predictive models, and key sources of uncertainty that were identified during a rapid-prototyping exercise.

	Objective
	Attribute
	Most important data needed
	Model
	Uncertainty

	Maintain WS staff safety
	Constructed scale

1-10 (max)
	Birds killed; Water time;

 Staff time
	Safety index
	Weather; Training level;

 Human error

	# of  DCCO
	# nesting pairs Natural scale (threshold)
	Population at t-1;

DCCO culling (# taken)
	DCCO demographic  model (DCCO age structure)
	DCCO immigration/emigration rates (migration); Partial controllability of culling & oiling; Partial observability of results

	Vegetation persistence
	% cover change Natural scale (positive)
	# of DCCO;

Vegetation composition and configuration metrics
	Demographic transition model
	Vegetation recovery rates;

Vegetation sensitivity/resiliency

	Ethics
	Constructed scale

(St. Pete ( Lucifer)
	Attitude surveys (baseline and follow-up); Public meetings comment content
	Attitude change model
	Sensitivity to management actions and outreach

	Satisfaction with commercial fishing
	Fish scarring
	# of DCCOs;

Average net hours;

Fish abundance
	Probability of individual scarring
	DCCO distribution; Market forces; Partial observability (fish)

	Collaborativeness of agencies
	% agencies involved
	Potential agencies;

Number of agencies involved
	Tally
	Budgets;

Public

	Smallmouth bass fishery
	Smallmouth bass annual mortality
	DCCO diet;

reel data; Fish data;

# of DCCOs
	Bass models (age structure)
	All predation; Model uncertainty; Indirect effects; Changes in regulations; Migration uncertainty; Recruitment

	Sustain co-nesting birds
	Diversity index of co-nesters
	Abundance;

# species
	Shannon-Wiever diversity index
	Management effects on co-nesters

	Public satisfaction with management
	Responsiveness
	# of complaints; # of DCCOs;  % colony reduced;

#outreach events
	“Crankiness” index
	Perceived severity of problem; Effectiveness of outreach

	Public satisfaction
	Aesthetics
	# of DCCOs; Veg. comp. and config.; Proximity to humans; Proximity to land type
	Constructed scale
	Human perception variability
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						Weights		0.138		0.197		0.089		0.158		0.030		0.148		0.020		0.079		0.020		0.099		0.024

										10=BEST

								COM. FISH		SAFETY		CO-NESTS																										ETHICS		MGMT-RESP.		AESTHETICS		BUDGET		COLLABORATION

						A		0		1		0.3333333333		0		0.1666666667		0		1		0		0		1		0								A:Do Nothing		8		10		8		0		0

						B		1		0.2857142857		1		1		1		0.8666666667		0.2		0.8888888889		0.7142857143		0.4285714286		0.8								B:Cull 50%		4		2		3		20,000		0.8

						C		-0.8		0.4285714286		0		0		0		0.3333333333		0.6		0.4444444444		0.2857142857		0.6571428571		1								C:Egg oil on 3 islands		6		6		6		12,000		1

						D		0.4166666667		0.1428571429		0.1666666667		0.4444444444		0.5833333333		0.2666666667		0.2		0.8888888889		0.7142857143		0.4285714286		1								D:Status Quo		4		2		3		20,000		1

						E		1		0		0		1		1		1		0		1		1		0		1								E:Cull 50%+oil?		3		1		1		35,000		1

								COM. FISH		SAFETY		CO-NESTS

						A		0		0.1972386588		0.0295857988		0		0.0049309665		0		0.0197238659		0		0		0.0986193294		0		0.3500986193

						B		0.1380670611		0.0563539025		0.0887573964		0.157790927		0.0295857988		0.1282051282		0.0039447732		0.0701293009		0.0140884756		0.0422654269		0.0189349112		0.748123102

						C		-0.1104536489		0.0845308538		0		0		0		0.0493096647		0.0118343195		0.0350646504		0.0056353903		0.0648069879		0.0236686391		0.1643968567

						D		0.0575279421		0.0281769513		0.0147928994		0.0701293009		0.0172583826		0.0394477318		0.0039447732		0.0701293009		0.0140884756		0.0422654269		0.0236686391		0.3814298237

						E		0.1380670611		0		0		0.157790927		0.0295857988		0.1479289941		0		0.0788954635		0.0197238659		0		0.0236686391		0.5956607495
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Manager 1



Pete

														Hypothetical alternatives

				OBJECTIVE		attribute		direction		range				worst		FISHERIES		SAFETY		CO-NESTS		#DCCO		VEG		FISH		ETHICS		MGMT-RESP.		AESTETICS		BUDGET		COLLABORATION

				FISHERIES		% scar		min		0-1				1		0		1		1		1		1		1		1		1		1		1		1

				SAFETY		scale		max		1-10				1		1		10		1		1		1		1		1		1		1		1		1

				CO-NESTS		diversity		max		0-1				0		0		0		1		0		0		0		0		0		0		0		0

				#DCCO		#pairs		min		1000-12000				12000		12000		12000		12000		1000		12000		12000		12000		12000		12000		12000		12000

				VEG		%change		max		-1-1				-1		-1		-1		-1		-1		1		-1		-1		-1		-1		-1		-1

				FISH		ann. Mort		min		0-1				1		1		1		1		1		1		0		1		1		1		1		1

				ETHICS		scale		max		1-10				1		1		1		1		1		1		1		10		1		1		1		1

				MGMT-RESP.		#complaints		min		0-10				10		10		10		10		10		10		10		10		0		10		10		10

				AESTETICS		#complaints		min		0-10				10		10		10		10		10		10		10		10		10		0		10		10

				BUDGET		$$		min		0-35,000				35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		0		35,000

				COLLABORATION		% of agency		max		0-1				0		0		0		0		0		0		0		0		0		0		0		1

				RANK										0		8		11		6		10		4		9		1		5		2		7		3

				SCORE										0		70		100		45		80		15		75		10		40		10		50		12

				WEIGHT										0.000		0.138		0.197		0.089		0.158		0.030		0.148		0.020		0.079		0.020		0.099		0.024		1.000





Tracy

														Hypothetical alternatives

				OBJECTIVE		attribute		direction		range				worst		FISHERIES		SAFETY		CO-NESTS		#DCCO		VEG		FISH		ETHICS		MGMT-RESP.		AESTETICS		BUDGET		COLLABORATION

				FISHERIES		% scar		min		0-1				1		0		1		1		1		1		1		1		1		1		1		1

				SAFETY		scale		max		1-10				1		1		10		1		1		1		1		1		1		1		1		1

				CO-NESTS		diversity		max		0-1				0		0		0		1		0		0		0		0		0		0		0		0

				#DCCO		#pairs		min		1000-12000				12000		12000		12000		12000		1000		12000		12000		12000		12000		12000		12000		12000

				VEG		%change		max		-1-1				-1		-1		-1		-1		-1		1		-1		-1		-1		-1		-1		-1

				FISH		ann. Mort		min		0-1				1		1		1		1		1		1		0		1		1		1		1		1

				ETHICS		scale		max		1-10				1		1		1		1		1		1		1		10		1		1		1		1

				MGMT-RESP.		#complaints		min		0-10				10		10		10		10		10		10		10		10		0		10		10		10

				AESTETICS		#complaints		min		0-10				10		10		10		10		10		10		10		10		10		0		10		10

				BUDGET		$$		min		0-35,000				35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		0		35,000

				COLLABORATION		% of agency		max		0-1				0		0		0		0		0		0		0		0		0		0		0		1

				RANK										0		6		7		9		10		8		11		2		4		1		5		3

				SCORE										0		65		70		85		90		75		100		20		45		10		60		25

				WEIGHT										0.000		0.101		0.109		0.132		0.140		0.116		0.155		0.031		0.070		0.016		0.093		0.039		1.000





Terry

														Hypothetical alternatives

				OBJECTIVE		attribute		direction		range				worst		FISHERIES		SAFETY		CO-NESTS		#DCCO		VEG		FISH		ETHICS		MGMT-RESP.		AESTETICS		BUDGET		COLLABORATION

				FISHERIES		% scar		min		0-1				1		0		1		1		1		1		1		1		1		1		1		1

				SAFETY		scale		max		1-10				1		1		10		1		1		1		1		1		1		1		1		1

				CO-NESTS		diversity		max		0-1				0		0		0		1		0		0		0		0		0		0		0		0

				#DCCO		#pairs		min		1000-12000				12000		12000		12000		12000		1000		12000		12000		12000		12000		12000		12000		12000

				VEG		%change		max		-1-1				-1		-1		-1		-1		-1		1		-1		-1		-1		-1		-1		-1

				FISH		ann. Mort		min		0-1				1		1		1		1		1		1		0		1		1		1		1		1

				ETHICS		scale		max		1-10				1		1		1		1		1		1		1		10		1		1		1		1

				MGMT-RESP.		#complaints		min		0-10				10		10		10		10		10		10		10		10		0		10		10		10

				AESTETICS		#complaints		min		0-10				10		10		10		10		10		10		10		10		10		0		10		10

				BUDGET		$$		min		0-35,000				35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		35,000		0		35,000

				COLLABORATION		% of agency		max		0-1				0		0		0		0		0		0		0		0		0		0		0		1

				RANK										0		2		3		4		9		5		10		1		11		8		6		7

				SCORE										0		20		30		45		90		50		95		5		100		75		65		70

				WEIGHT										0.000		0.031		0.047		0.070		0.140		0.078		0.147		0.008		0.155		0.116		0.101		0.109		1.000






