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Decision Analysis and Resolution

Stage:  

Decision Analysis and Resolution (DAR) (Global)
Description: 

The purpose of decision analysis and resolution is to analyze decisions using a formal, structured process to evaluate identified alternative solutions against established criteria.  It identifies alternatives to issues that have a significant impact on meeting project objectives, analyzes the alternatives, and selects one or more alternatives that best support prescribed objectives.  

See Appendix A for examples of Decision Analysis and Resolution Software and Models.
Entry Criteria: 
The following shall be completed before beginning this procedure:

· Any risks or issues that the project team considers significant enough to impact the success of the project

Procedure Steps:  (These steps are not necessarily performed sequentially.)
1. Project Manager:  Identify stakeholders.

Identify relevant stakeholders using the [Stakeholder Identification and Assessment Template].  Document the stakeholders in the [Decision Analysis and Resolution Report Template].
2.  Project Manager:  Establish guidelines.
Decisions are based on an evaluation of alternative solutions using established criteria.  Guidelines must be established and maintained in order to determine which issues are significant enough to require a formal evaluation process.  Significance is dependent on the project and the circumstances, and is determined by the established guidelines.  The following are suggested guidelines for determining when to use a formal decision evaluation process:

      a. When a risk has been determined to be of high severity.
      b. When a risk has been determined to be of medium severity, the project team must decide if the costs of the formal evaluation process are reasonable when compared to the decision's impact on the project.

c. When a decision will have medium to high impact on the project's budget.
      d. When a decision will have medium to high impact on achievement of the project's Release Schedule.
      e. When a decision will have medium to high impact on changing work products under configuration management.
      f. When a decision affects the overall ability to achieve the project's objectives.
      g. When a decision will have medium to high impact on system performance. 

Document the guidelines used to determine which issues are subject to a formal evaluation process in the Decision Analysis and Resolution Report Template.

3.  Project Manager:  Establish evaluation criteria.

     a. Establish and maintain the criteria for evaluating alternatives, and the relative ranking of these criteria.  The evaluation criteria provide the basis for evaluating alternative solutions.  The highest ranked criteria exert the most influence on the evaluation.
     b. Define the criteria for evaluating alternative solutions.  Criteria should be traceable to requirements, scenarios, business case assumptions, business objectives, or other documented sources.

     c. Define the range and scale for ranking the evaluation criteria.  

     d. Establish scales of relative importance for evaluation criteria with non-numeric values or with formulas that relate the evaluation parameter to numerical weight.  

     e. Rank the criteria.  The criteria are ranked according to the defined range and scale to reflect the needs, objectives, and priorities of the relevant stakeholders.

     f. Assess the criteria and their relative importance.  

     g. Evolve the evaluation criteria to improve their validity.

     h. Document the rationale for the selection and rejection of evaluation criteria.   This documentation may be needed to justify solutions or for future reference and use.
     i. Document evaluation criteria and rankings in the Decision Analysis and Resolution Report Template.  If criteria have already been defined as part of another SEP process, it need not be done again.  
4. Project Manager:  Identify alternative solutions.

Identify alternative solutions to address issues.  A wide range of alternatives can surface by soliciting as many stakeholders with diverse skills and backgrounds as practical.  If sufficient candidate solutions are not furnished, other alternatives should be added as the analysis proceeds.  Some alternatives may be found by performing a literature search.  Document the proposed alternatives in the Decision Analysis and Resolution Report Template.

5.  Project Manager:  Select evaluation methods.

Methods for evaluating alternative solutions against established criteria can range from simulations to the use of probabilistic models and decision theory.  (See Appendix A).  These methods should be carefully selected.  The level of detail of a method should be commensurate with cost, schedule, performance, and risk impacts.  Some problems may need only one evaluation method, while others may require many. 

     a. Select methods based on the purpose of the analysis and on the availability of the information used to support the method. 

     b. Typical evaluation methods include such things as simulations, engineering studies, cost studies, business opportunity studies, surveys, extrapolations based on field experience and prototypes, user review and comment, or testing.

     c. Select evaluation methods based on their ability to focus on the issues at hand without being overly influenced by side issues.
     d. Determine measures needed to support the evaluation method. 

     e. Consider the impact on cost, Release Schedule, performance, and risks.

     f. Document the selected evaluation methods in the Decision Analysis and Resolution Report Template.

 6.  Program Manager:  Evaluate alternatives.

Alternative solutions must be evaluated using established criteria and methods.  This involves analysis, discussion, and review.  Iterative cycles of analysis are sometimes necessary.  Supporting analyses, experimentation, prototyping, or simulations may be needed to substantiate scoring and conclusions.

Often, the relative importance of criteria is imprecise and the total effect on a solution is not apparent until after the analysis is performed.  In cases where the resulting scores differ by relatively small amounts, the best selection among alternative solutions may not be clear-cut.  Challenges to criteria and assumptions should be encouraged.

     a. Evaluate the proposed alternative solutions using established evaluation criteria and selected methods.

     b. Evaluate the assumptions related to the evaluation criteria and the evidence that supports the assumptions.

     c.  Evaluate whether uncertainty in values for alternative solutions affects the evaluation and address as appropriate.  If the score can vary between two values, determine if the difference is significant enough to make a difference in the final solution set.  Determine also if the variation in score represents a high risk.  To address these concerns, simulations may be run, further studies may be performed, evaluation criteria may be modified, or some other method may be used.
     d. Test criteria and their relative priorities and scales with trial runs against a set of alternatives.
     e. Consider new alternative solutions, criteria, or methods if the proposed alternatives do not test well; repeat the evaluations until alternatives do test well.

     f. Document the results of the evaluation in the Decision Analysis and Resolution Report Template.  Document the rationale for adding new alternatives and changing criteria, as well as the results of interim evaluations.

7.  Project Manager:  Select and communicate solutions.

     a. Based on the evaluation criteria, weigh the results from the evaluation of alternatives and select solutions.
     b. Assess the risks associated with implementing the recommended solution.  Refer to [Risk Management] procedure for more information about identifying and managing risks.

    c. Monitor identified risks.  When decisions must be made according to a specific Release Schedule, time and resources may not be available for gathering complete information.  As a result, risky decisions may require re-analysis later.
    d. Document the results and rationale for the recommended solution in the Decision Analysis and Resolution Report Template.  It is important to record the reason. a solution was selected and why another solution was rejected.
Exit Criteria:   
The following work product is a result of completing this procedure:
· Decision Analysis and Resolution Report 
Appendix A 
DISCLAIMER:  The following examples are provided for information purposes only.  This information may be used only for possible market research.  It is in no way intended to be considered a recommendation for awarding a contract action, which must be in compliance with prescribed acquisition procedures.  If in the future, the Operations Support Systems Wing makes a decision to purchase software for decision analysis and resolution purposes, a contracting officer shall be assigned to assist in any decisions relating to acquisition.  

Software
The following are examples of software available for use in decision analysis and resolution:

     a. DecisionPro is an integrated application for building models that aid in decision-making.  DecisionPro is a stand-alone application.  Free trial software is available (phone 1-800-538-8173).  http://www.vanguardsw.com/decisionpro  In addition to Monte Carlo simulation, DecisionPro supports:

         (1) Decision tree analysis

  (2) Forecasting

  (3) Linear and integer program optimization

  (4) General business modeling

    b.  PrecisionTree is a Microsoft Excel add-in from Palisade Corp (http://www.palisade.com/) that helps organize large and complex decisions efficiently while considering all possible options.  PrecisionTree lets you create decision models in Excel, clearly model your decisions and identify the best decision as well as the risks involved.

    c.  Web-HIPRE is a Java-applet for multiple criteria decision-making based on the well-known decision support software HIPRE 3# (http://www.hipre.hut.fi/).
   (1) In a decision-making problem the decision-maker has some alternatives and some criteria on which the decision is based.  In Web-HIPRE, the problem is structured hierarchically to form a value tree.

   (2) Value tree is built up by mouse-driven commands

   (3) Supports several weighting methods

   (4) Gives total weights of the alternatives

   d.  DPL Decision Analysis Software from Applied Decision Analysis        (http://www.adainc.com/).
 Models 

A project team may or may not choose to use a model.  However, following a model enables the decision-makers to expedite the decision process and can increase the effectiveness of the decision procedure.

Models can be helpful, but they are not cure-alls for faulty decision procedures.  Models provide form to an intangible and abstract concept.  They promote the discovery and resolution of problems that can occur during the decision-making process.

Following are four general models for group decision-making.  The issue is not necessarily which model is the best one, because they all have advantages and disadvantages which may work or be appropriate for certain groups and situations.  The models provide a base for comparison.  A model is a starting point for evaluating a group decision-making process.  Other models are available, but these are commonly used models:

     a. The Rational Model 
This model is based upon an economic view of decision-making.  It is grounded on goals or objectives, alternatives, consequences and optimality.  The model assumes that complete information regarding the decision to be made is available and one correct conception of a problem or decision to be made can be determined.  It further assumes that the decision-makers consistently assess the advantages and disadvantages of any alternatives with goals and objectives in mind.  They then evaluate the consequences of selecting or not selecting each alternative.  
(Allison, 1971; Cheshire & Feroz, 1989; Lyles & Thomas, 1988)

     b. The Political Model 
This decision-making model considers the preconceived notions that decision-makers bring to the table in the decision process.  In contrast to the Rational Model, the individuals involved do not accomplish the decision task through rational choice in regard to objectives.  The decision-makers are motivated by and act on their own needs and perceptions.  This process involves a cycle of bargaining among the decision-makers in order for each one to try to get his or her perspective to be the one of choice.  It involves each decision-maker trying to sway powerful people within the situation to adopt his or her viewpoint and influence the remaining decision-makers. 
(Allison 1971; Cheshire & Feroz, 1989; Lyles & Thomas, 1988; Schneider, Shawver & Martin, 1993)

     c. The Process Model 
In contrast to the political model, this one is more structured.  Decisions are made based upon standard operating procedures, or pre-established guidelines within the organization.  Actions and behaviors occur in accordance with these procedures or guidelines.  Conformity is an integral part of the process since it is the means by which doubt, or incertitude is dealt with during the decision task.  If decision makers are uncertain as to the potential effectiveness or the results of a decision, they conform to the pre-established standard.  Even with conformity, the decision will still have a solid foundation.  Additionally, the organization of past, present, and future events, as well as conformity, are integral parts to this model.  
(Cheshire & Feroz, 1989; Allison, 1971)  

     d. The Garbage Can Model 
This model is most appropriate for judgment tasks in organizations where the technologies are not clear, the involvement of participants fluctuates, and choices are inconsistent and not well-defined.  An opportunity to make a decision is described as a garbage can into which many types of problems and solutions are dropped independently of each other by decision-makers as these problems and solutions are generated.  The problems, solutions and decision- makers are not necessarily related to each other.  They move from one decision opportunity to another in such a manner that the solutions, the time needed and the problems seem to rely on a chance alignment of components to complete the decision. 
(Cohen, March & Olsen, 1972; Lovata, 1987; Schmid, Dodd & Tropman, 1987)
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