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Decision Analysis and Resolution Procedure
Systems Engineering Discipline:  

Decision Analysis and Resolution (DAR) 

Description: 

The purpose of decision analysis and resolution is to evaluate identified alternative solutions against established criteria using a formal, structured process.  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.  

Refer to Decision Analysis and Resolution Guide for examples of Decision Analysis and Resolution Software and Models.  The guide also contains specific suggestions, examples, and other aids to support the steps in this procedure. 

Entry Criteria: 
Complete the following 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 sequential.)
1. Project Manager:  Identify roles and responsibilities.

The roles and responsibilities defined here are intended for the context of this document and are not references to the complete set of roles found in the BES Process Directory (BPD) Document the roles in the Decision Analysis and Resolution Report Template.
1.1 Identify Decision Owner.  

The Decision Owner is the person ultimately responsible for making the final decision.  The Decision Owner is responsible for ensuring:

· Identification of the appropriate evaluation criteria and evaluation methods for the solutions under consideration

· Completion of the Decision Analysis and Resolution Report 

1.2 Identify Decision Participants.  

The Decision Participants are people who participate in the decision-making process.  They shall have the required knowledge and background required to assist in making an informed decision.  The Decision Participants shall also have the appropriate organizational authority to make the required decisions.

1.3 Identify Decision Stakeholders.   

Decision Stakeholders are those who are affected by the decision but are not part of the decision-making process.  When identifying stakeholders, it may be helpful to use the Stakeholder Identification and Assessment Template.  

2.  Project Manager:  Establish and document guidelines.
2.1 Establish guidelines.   

Establish and maintain guidelines in order to determine which issues are significant enough to require a formal evaluation process.  Significance depends on the project, the circumstances, and the established guidelines.  Evaluate alternative solutions using established criteria.  The following are suggested guidelines for determining when to use a formal decision evaluation process:

· When a risk has been determined to be of high severity
· 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
· When a decision will have medium to high impact on the project's budget
· When a decision will have medium to high impact on achievement of the project's Release Schedule
· When a decision will have medium to high impact on changing work products under configuration management
· When a decision affects the overall ability to achieve the project's objectives
· When a decision will have medium to high impact on system performance 

2.2 Document guidelines.  

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 and rank evaluation criteria.
3.1 Establish evaluation criteria.  
The evaluation criteria provide the basis for evaluating alternative solutions.  The highest ranked criteria exert the most influence on the evaluation.  Trace the criteria to requirements, scenarios, business case assumptions, business objectives, or other documented sources.  Use between two and five evaluation criteria.  Due to unique constraints with programs or projects, no single set of evaluation criteria can be created.  

3.2 Rank the criteria.  

 Rank the criteria according to the defined range and scale to reflect the needs, objectives, and

 priorities of the relevant stakeholders.  When ranking the criteria:

· Define the range and scale for ranking the evaluation criteria.
· Establish scales of relative importance for evaluation criteria with non-numeric values or with formulas that relate the evaluation parameter to numerical weight.  
· Assess the criteria and their relative importance.

· Evolve the evaluation criteria to improve their validity.

3.3 Document evaluation criteria, rankings, and rationale. 

Document the evaluation criteria, rankings, and rationale in the Decision Analysis and Resolution Report Template.  If criteria have already been defined as part of another Systems Engineering Process, do not define them again.  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.
4. Project Manager:  Identify and document alternative solutions.

4.1 Identify alternative solutions.  

Identify alternative solutions to address issues.  Solicit as many decision participants with diverse skills and backgrounds as practical in order to create a wide range of alternatives.  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.  As a guideline, use no less than two and no more than five prospective solutions for consideration.  Too many prospective solutions tend to complicate decisions and take more time.  Typical methods for identifying solutions follow but are not limited to:

· Brainstorming

· Question and answer

· Solution solicitation

· Market research

· Competitor analysis

· Customer feedback

· Analysis of similar problems and solutions in other projects

      4.2 Document alternative solutions.  

Document the proposed alternative solutions in the Decision Analysis and Resolution Report Template.
5.  Project Manager:  Select and document evaluation methods.

    5.1 Select evaluation methods.  

Methods for evaluating alternative solutions against established criteria can range from

simulations to the use of probabilistic models and decision theory.  Select the methods carefully.  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.  Consider the following when selecting evaluation methods:

· Select methods based on the purpose of the analysis and on the availability of the information used to support the method. 
· 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, testing, open discussion, trade studies, and statistical analysis.

· Select evaluation methods based on their ability to focus on the issues at hand without being overly influenced by side issues.
· Determine measures needed to support the evaluation method. 
· Consider the impact on cost, release schedule, performance, and risks.
· Document the selected evaluation methods in the Decision Analysis and Resolution Report Template.  

5.2 Document selected evaluation methods.  

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

6.  Program Manager:  Evaluate and document alternatives.

6.1 Evaluate alternatives:  

Evaluate alternative solutions using established criteria and methods, i.e., 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.  In cases where the resulting scores differ by relatively small amounts, the best selection among alternative solutions may not be clear-cut.  Encourage challenges to the criteria and assumptions.  Give consideration to the following:

· Evaluate the assumptions related to the evaluation criteria and the evidence that supports the assumptions.
· 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, run simulations, perform further studies, modify evaluation criteria, or use some other method.

· Test criteria and their relative priorities and scales with trial runs against a set of alternatives.

· Consider new alternative solutions, criteria, or methods if the proposed alternatives do not test well; repeat the evaluations until alternatives do test well.
6.2 Document evaluation results:  

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 document final solutions.
     7.1 Select final solution.  

     Based on the evaluation criteria, weigh the results from the evaluation of alternatives and

     select solutions.

     7.2 Assess solution risks.  

     Assess the risks associated with implementing the recommended solution.  Refer to the AFLCMC Standard Process for Risk and Issue Management in Acqusition Programs for more information about identifying and managing risks.

    7.3 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.

    7.4 Document final solution and rationale.  

    Document the results and rationale for the recommended solution in the 

    Decision Analysis and Resolution Report Template.  It is important to record the reasons for 

    selecting one solution and rejecting another solution.

Exit Criteria:   

The following work product is a result of completing this procedure:
· Decision Analysis and Resolution Report
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