Acquisition Management System Guidance






Guide to Conducting Business Case Benefits Evaluations


October, 2015

Office of Investment Planning and Analysis
AFI-1



















Federal Aviation Administration
800 Independence Avenue SW
Washington, DC 20591

Table of Contents


1.0	Purpose	1
1.1	Scope	1
1.2	Context and Philosophy of Benefits Analysis	1
2.0	Relationship to Business Case Analysis	2
3.0	Overview of FAA Benefits Estimation Process	2
3.1	Determine Shortfall/Opportunity	3
3.2	Identify Relevant Metrics	4
3.3	Understand the Program	5
3.4	Evaluate the Functionalities of the Alternatives	6
3.5	Establish Pre-Acquisition Baseline	6
3.6	Quantify the Expected Improvements	7
3.7	Convert to Monetized Values	8
3.8	Communicate the Results	9
3.9	Review and Coordinate	9
3.10	Complete the Business Case	9
3.10.1	Documentation Process	9


Appendix A: Benefits Analysis Template	.A-1
Appendix B: Benefits Universe	B-1
Appendix C: Benefit Analysis “RULES of The ROAD”	C-1
Appendix D: Data Sources, Tools, and Models	D-1




Guide to Conducting Business Case Benefits Evaluations

[bookmark: _Toc245799449]
i
Guide to Conducting Business Case Benefits Evaluations
October, 2015
[bookmark: _Toc285698202][bookmark: _Toc286142762][bookmark: _Toc286143063][bookmark: _Toc288736032][bookmark: _Toc296427525][bookmark: _Toc319405595][bookmark: _Toc335306835][bookmark: _Toc335307037]Purpose

This document establishes a standard process to prepare benefits estimates generated to support FAA investment decisions. The goal is to ensure FAA decision-makers receive consistently high quality benefits information to make informed investment decisions, despite who performs the estimate.  Adopting a standard process should reduce resource requirements and permit standardized training, techniques, and data sources for all FAA benefits estimating.
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This process applies to all benefits estimates generated in support of FAA investment decisions. The depth of analysis varies according to the decision requested.  During Service Analysis (SA) for the Concept and Requirements Definition (CRD) Readiness Decision, only general benefit categories are identified and documented in the Initial Shortfall Analysis Report.  Later during CRD for the Investment Analysis Readiness Decision (IARD), specific metrics are generated for each benefit category.  Historical data are collected for each metric, along with values projected to occur over the lifecycle of the proposed program, assuming the program’s enhanced capabilities are realized.  These values are compared to values projected over the same lifecycle where the proposed program scenario is not approved (Legacy Case).  Monetization of the incremental values for the chosen metrics yields a rough order of magnitude (ROM) benefits estimate; this is documented in the Final Shortfall Analysis Report. (See also Service Analysis and Concept & Requirements Definition Guidelines).  At the Initial Investment Decision (IID), refined benefits estimates are generated which are sufficiently precise to permit discrimination between program alternatives based on their value, e.g. Benefit/Cost (B/C) ratio and Net Present Value (NPV). For the Final Investment Decision (FID), the benefits estimate for the selected alternative is further refined and site-specific.  The FID estimate should have higher fidelity because it is based on an increased definition and clearer understanding of the proposed acquisition; thus uncertainty is reduced for the proposed investment’s quantitative and qualitative outcomes. 

This guideline will be maintained by the Investment Planning and Analysis Directorate, Operations Research Group (AFI-300). It will be reviewed at least annually by AFI-1. 
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Benefits estimation is as much an art as a science. The benefits analyst must be creative and imaginative, looking for the most effective way to define and quantify the benefits attributable to a proposed acquisition. The analyst may be aided by the figures in Appendix B: Benefits Categorization Universe.  The figures in the appendix represent four dimensions along which benefits can be considered: recipient, type, operational domain, and enterprise regime.  The analyst needs to work with the most knowledgeable people that will be directly impacted by the project, fully understand the economic and operational properties of the proposed program. The analysts ask probing, open-ended questions that facilitate elicitation of important information on the investment’s likely risks and benefits. They then synthesize and tailor the best approach for quantifying and monetizing the benefits.  Two major issues in these processes are uncertainty and risk. The analyst must define and quantify the range of possible benefits (from a conservative, pessimistic estimate to an optimistic estimate), since many uncertainties and risks will determine the extent to which benefits are actually realized.
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The scale of activities[footnoteRef:1] during benefits analysis is based on the Acquisition Category (ACAT) assigned to the investment opportunity. In general, for a larger and more complex investment, a greater level of effort is required during benefits analysis. [1:  See Business Case Analysis Guidance] 


See Business Case Analysis Guidance, Appendix A, Table A-1 for analysis requirements by ACAT.
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The standard benefits estimation process is a ten-step effort that flows sequentially from start (Understand the Problem/Shortfall) to finish (Complete the Business Case). The process provides the information needed by FAA decision-makers, and satisfies the guidance specified in OMB Circular A-94. The process focus is to address uncertainty by systematically creating a high confidence risk-adjusted[footnoteRef:2] estimate of the benefits that will accrue over the life-cycle of the proposed program. It also establishes a range of benefits estimates likely to accrue (from the most conservative to the most optimistic estimates). Generally, the conservative benefits estimate will be used for assessing the relative merits of the proposed alternatives.  The conservative benefits estimate becomes part of the Acquisition Program Baseline (APB) and is the baseline from which all future benefits are measured. [2:  The high confidence, conservative estimate is typically the twentieth percentile of the benefits distribution; the latter may incorporate risk-adjustment factors e.g., an effectiveness factor of  95 percent.  The optimistic estimate is typically the eightieth percentile of the benefits distribution.] 

  
The benefits estimation process is shown in Figure 1.  Each step is described in paragraphs 3.1–3.10.  Table 1 shows how the benefits estimation process is applied during SA, CRD, Initial Investment Analysis (Initial IA), and Final Investment Analysis (Final IA).

Results of the benefits estimation process are presented in the Business Case and in the Benefits Analysis Report (Appendix A) which describes not only the results, but documents how those results were determined.    
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Figure 3‑1:   Standard Benefits Estimating Process

	Analysis Steps                    Process
	SA
	CRD
	Initial IA
	Final IA

	3.1  Determine Shortfall/Opportunity
	
	Update
	Update
	Update

	3.2  Identify Relevant Metrics
	
	
	Update
	Update

	3.3  Understand the Program
	
	
	Update
	Update

	3.4  Evaluate Functionalities of the        Alternatives
	
	
	
	

	3.5  Establish pre-Acquisition Baseline
	
	
	
	

	3.6  Quantify the Expected Improvements
	
	
	
	

	3.7  Convert to Monetized Values ($$)
	
	ROM
	
	

	3.8  Communicate the Results
	
	
	
	

	3.9  Review and Coordinate
	
	
	
	

	3.10  Complete the Business Case
	
	
	
	


Table 3‑1:  Benefits Analysis Matrix
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The benefits analysis team must develop a thorough understanding of the shortfall/opportunity.  The shortfall is first identified during Preliminary Shortfall Analysis[footnoteRef:3] which is conducted during Service Analysis and documented in the Initial Shortfall Analysis Report.  Shortfall Analysis Reports are jointly approved by System Engineering and Safety (ANG-B) and AFI-1.  The Service Organization is responsible for conducting Shortfall Analysis but may request assistance from AFI-1.  At this early stage, specific performance metrics are not required.  Instead, general categories of desired improvements are identified.  These improvement categories are used later in the CRD phase as a framework to quantify the physical and/or operational improvements that are expected to occur over the analysis period.  Appendix B, Benefits Universe, provides a handy reference to help the analyst consider the categories of desired improvements. [3:  See Guidelines for Conducting Shortfall Analysis] 


The Initial Shortfall Analysis Report identifies the service need, the current capabilities (Legacy Case[footnoteRef:4]), and states the shortfall (problem) addressed by the initiative. There should be a clear relationship between the needed capabilities and the shortfalls of the Legacy Case. The purpose of initial shortfall analysis is to qualitatively categorize the change or anticipated improvement, rather than quantitatively. Improvements should be stated relative to specific user performance attributes affected by implementing the new functionalities of the proposed acquisition. Justification may include, but is not limited to, eliminating an existing shortfall, averting an incipient shortfall, taking advantage of a technological opportunity, or responding to a change in public policy. [4:  See Guidelines for Defining and Applying the Legacy Case] 


The Legacy Case, or Legacy Sustainment Case, is considered the “baseline” for estimating benefits. The objective of the entire analysis is to derive the incremental benefits; i.e., the degree to which the benefits that will accrue by implementing the new functionalities of the proposed acquisition exceed the benefits of the Legacy Case. The decision-maker needs to know how costs and benefits will behave in the future as a consequence of doing something different from the Legacy Case. It is not necessary to know the absolute benefits to be derived from the Legacy Case; all that is needed are the marginal or incremental benefits to be derived.
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Define which and how key metrics will be affected by this investment.  The benefits analyst, working with the service organization, identifies and selects the metrics (strategic measures) expected to improve as a result of implementing the new functionalities of the proposed acquisition program or investment. Normally, the selected metrics should be the same metrics selected by the FAA management team to drive and evaluate the performance of the FAA as a performance-based organization (PBO). The extent these metrics improve represents the benefits of the proposed investment. Depending on the program type, various kinds of metrics may be selected:

Examples of suitable metrics are[footnoteRef:5]: [5:  Categories listed alphabetically; no priority is implied.] 

·   Air Navigation Service Provider (ANSP) Productivity:
· Restoral times
· System outages
· Failure rates
· System availability
· Training and personnel costs
· Staff productivity
· Airport and Airspace Capacity (when constrained): 
· Average demand-to-capacity and/ or peak demand-to-capacity 
· Throughput (Number of operations, such as flights, per time period)
· Environment:
· Emissions
· Noise
· Infrastructure
· Number
· Size
· Labor hours
· Utility usage
· Safety:
· Accident rate
· Death and injury rate
· Operational errors
· Pilot deviations
· Near miss
· Equipment/property damage
· Security:
· Response time
· User Efficiency:
· Passenger delays
· Operational delays
· Distance/time/fuel.

Appendix B lists some useful “Rules of the Road” for developing and using metrics.
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The benefits analysis team and the cost estimating team work collaboratively to develop an operational and technical program description that meets both of their needs and minimizes duplication of effort. The program description covers the following: 
· System overview
· The Legacy Case
· The set of alternatives 
· Assumed economic service life
· System functional relationships
· System interfaces & dependencies 
· System configuration (hardware/ software)
· System technical/operational performance characteristics
· System quality expectations
· Major risks threatening the achievement of benefits
· Predecessor and successor systems
· System operational concept (CONOPS)
· Quantity requirements/ number of systems
· Locations/ site-specific system placements
· Manpower requirements for system operation and maintenance
· Spares (historical & projected consumption)
· System activity rates (e.g., number of flights handled per day)
· System implementation/ deployment schedules and milestones
· Acquisition strategy
· System development plan
· System facility requirements.

The CONOPS document is one of the most useful artifacts in determining possible benefits.
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Benefits analysis ultimately produces an estimate of the marginal economic value of the program in dollars, as well as a discussion of benefits that cannot be monetized. To determine monetary and non-monetary values, the analyst must first decide on the physical or operational value of the goods or services the program/alternatives will yield during the analysis period. These are usually defined in physical or operational units, or terms that represent enhanced functionality (e.g., changes in operations productivity, such as more flights handled per controller,  permitted by greater labor-saving automation), which can then be monetized.  The initial step is accomplished by understanding how each alternative will function in terms of enhanced functionality and capability (better features and benefits) compared to the Legacy Case. To understand enhanced functionality, the analyst needs to answer these questions:

· What will the investment physically or operationally do?
· How can I measure that? What historical data are available for creating a metric? What tools are available for predicting future values of the metric?
· How will this new program permit new FAA or ATC procedures? 
· How does the NAS operational concept look with the new capability?
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This step derives a Legacy Case pre-acquisition baseline from available historical data. A baseline is established for each metric identified in Step 3.2 and quantified in later steps. Whenever possible, it is important to review multiple years to best extrapolate historical data into with greater confidence in future outcomes.

For example:  Historical data may show that failure rates for a major piece of equipment are increasing, and the down time for each failure is increasing as well, resulting in increased delays.  Shortfall analysis would show historical data for Mean Time Between Outages (MTBO), Mean Time to Restore/Repair (MTTR), and delays, then project those figures for a time into the future representing the analysis period.  A reduction in MTBO and MTTR could result in decreased delays and a decrease in maintenance staffing.     

The analyst must describe and estimate future effects and impacts of the shortfall, if not addressed, and also display the findings in appropriate and easily understood tables, charts and/or graphs. For quantifiable shortfalls, a numeric measure, value, and percentage, should be developed to indicate the magnitude of the shortfall.  
  
In this step, only the Legacy Case projection is developed and assumes no change is made.  

The information generated in steps 3.1 through 3.5 are documented in the Final Shortfall Analysis Report. 

Appendix C and D list some useful data sources and models.  
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This step provides a clear understanding of the magnitude of the problem, its urgency, and its impact by predicting the expected improvement (with respect to the Legacy Case) in the metrics identified in Step 3.2 for each alternative. The Concept of Operations and Concept of Use documents provide insight as to how much of the shortfall each alternative is likely to address.  In many cases, improvements can be measured in operational terms (e.g., reduction in delays) and in physical terms (e.g., reductions in harmful emissions). In other cases, the improvement can neither be measured operationally nor physically (e.g., improvement in quality of life due to smoother flights with less turbulence). To the extent possible, all improvements should be captured and projected to aid the FAA decision-maker. Qualitative improvements should be listed and described, even if they cannot be measured or monetized. 

Important aspects of this step are to:

· Select relevant metrics for each alternative, since not all metrics identified in 3.2. may be applicable to each alternative

· Explain, substantiate, and evaluate the data used to quantify the expected improvements and provide rationale to normalize or adjust the data. Documenting data sources is vital.  Cite references or source material such as previous analyses and/or studies. Identify the shortcomings of previous analysis already addressed and those yet to be addressed.

· Include quantities, unit costs, schedules, and other relevant cost parameters if the analysis involves cost avoidance or savings. 

· Provide an overview of the methodology used to quantify the data. The overview clearly explains what was done and how it was done in a step-by-step, chronological progression.

· For example, discuss how the TAF demand forecast, future airport, and airspace capacity improvements and their interdependencies with other improvements were used to forecast future benefits.

· Diagrams, charts, graphs, or tables are recommended.  All aids depicting the methodology should have citations and headings describing their content.  Models used in the estimation process should be identified and described in detail, including how they operate, input assumptions, known weaknesses, and outputs. References must also be provided.

· Discuss qualitative improvements.  These include such items as some types of environmental impacts and the intrinsic value of information, e.g. data sharing.  While these benefits will not have a numeric measure, they must have a description conveying the extent and scale of the improvements.  The analysis must depict the importance of these improvements, as well as any possible resulting impairment to end users, FAA, or the general public. 
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During CRD, the full operational impact of the initiative may not be clearly identified and the functionalities of the alternatives not fully developed.  Therefore, only a Rough Order of Magnitude (ROM) monetized shortfall estimate is developed.  As the operational concept and functionalities of the alternatives mature later during Initial and Final Investment Analysis, an enhanced benefits analysis for each alternative is conducted. 

The analyst must translate the quantified extrapolations of physical benefit improvements into monetized estimates to enable comparisons of costs and benefits in the same economic terms. In some cases, this is fairly straightforward, as in translating in-flight time savings into aircraft direct operating costs (ADOC) and passenger time savings. In other cases, it is more difficult, especially when the benefits are shared between two or more programs or capability overlap between programs.  In these cases, some allocation must be made.

Before monetizing benefits, the analyst must make sure that a particular benefit hasn’t been claimed by another program and that all interdependencies (e.g. “enablers” and overlaps with other improvements) have been identified. 

When monetizing benefits, the analyst should use the FAA Economic Factors, updated annually by AFI-1. (See FAA Economic Factors).

One of the major concerns is risk-adjusting the benefits estimates. Usually numerous distributions can be applied.  In combination with Monte Carlo simulation, this produces a cumulative density function (CDF) from which the analyst can select a high-confidence benefits estimate (i.e., an estimate of benefits that will likely be exceeded in actual performance of the program).

Absent more specific information, FAA standard practice is that one third of the total benefits accumulate each year for the first three years of a system’s implementation. 
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Results of the benefits analysis should be conveyed in easily understood terms for the decision-maker.  This should be done on both a quantitative basis (monetized and non-monetized marginal benefits) and a qualitative basis (pros and cons of each alternative versus the Legacy Case).  Visual aids such as diagrams, charts, graphs, or tables are helpful and highly recommended. The entire Investment Analysis Team will examine all criteria (e.g., costs, risks, strategic alignment) before deciding on the best option to recommend to the FAA decision-maker. 
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Coordination should occur throughout the entire benefits estimation process, beginning with Step 3.1.   An AFI-300 Benefit Analyst should be consulted in the early stages of the process to: (1) help craft the benefit story; (2) select proper models, methodology, and data sources; and (3) assist with assumptions, inputs, etc.

The benefits estimate must be reviewed and approved by all major stakeholders prior to inclusion in the Business Case and presentation to the Joint Resources Council (JRC). If necessary, revised estimates may be required that use different data and assumptions to correct any deficiencies uncovered during the review process.  Sensitivity analyses should be conducted to test the robustness of the recommended option in light of different assumptions.  This review and coordination step is necessary to ensure quality control, to verify that the correct input data has been used, and to forge consensus on the results of the benefits estimation. The overall objective is to provide the JRC with as accurate and clear understanding of the estimated benefits as possible. 
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The last step is to record the results of all previous steps in the benefits section of the Business Case document.  The best approach is developing a plan to best articulate the expected benefits very early in the business case process. In all likelihood, the Business Case will be reviewed and scrutinized by numerous individuals and groups within and outside of the FAA (e.g., GAO, OMB, DOT IG, etc.). The report must be clearly written to provide an “audit trail” that can be followed by all interested parties. Each stakeholder/reader will have various interests, but all will require a well-documented, high-quality Business Case to understand and judge the value of the investment decision.
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The FAA has adopted the perspective that documentation is not a final chore, but one of the most important aspects during estimate compilation.  Integral to this perspective is the fact that the only correct way to document the benefit estimate is to parallel the estimate itself.  Thus, it is critical that documentation requirements be a topic during the initial planning phase of the benefit estimate.  With early emphasis on estimate documentation requirements, the team is organized to write down clear, orderly notes as the estimate progresses.  This ensures that the data, analysis, and rationale that underlie the estimate are captured at their freshest moment rather and not via recollection weeks later.

To effectively carry out the documentation process, the team leader should develop an outline from the template provided in Appendix A.  This outline will provide a road map that depicts the structure and content of the final documentation package.  If executed properly, the time to clean up and refine the benefit estimator's notes into final documentation form will be minimized.

By following this real-time documentation process, two distinct benefits accrue immediately:

The team is postured to convey readily its reasons for having selected the specific rationale that underlies study results
The draft product is produced in a manner that minimizes time invested while maximizing the quality and timeliness of study documentation and delivery to review authorities.
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Many higher-level reviewers will read only the executive summary.  If accomplished properly, this section alone can do much to establish the credibility of the estimate.  
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Describe the purpose of the benefit estimate being documented [e.g., Investment Analysis Readiness Decision (IARD), Initial Investment Decision (IID), Final Investment Decision (FID), or program re-baseline, etc.].  Identify the organization that requested the estimate, briefly describe the specific tasking for the estimate, and cite any relevant correspondence. 

If the estimate updates a prior estimate, identify the prior estimate.  A prior estimate is normally available when a program is being re-baselined.  [Note: A benefit track between the current and prior estimates may be presented in Section 5].
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Provide a description of the program.  Describe each alternative.
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Describe the years covered by the estimate, and explain the rationale for selecting the start and end years. 

Identify any program benefits that are excluded from the estimate.  Examples of excluded benefits may include benefits that have been covered by other programs. 
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List the key acquisition events and milestones for the years covered by the benefit estimate.  Include the master schedule for development, production, and deployment, as well as a detailed delivery schedule.
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Identify those who contributed to the benefit estimates.  For each contributor, include their organization, contribution, and areas of responsibility, routing symbol, telephone number, and email address.

Be sure to identify all technical and programmatic experts who contributed to the benefit estimate.
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Identify, explain and justify the metrics chosen.  Describe how each was measured.
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List and explain all general assumptions that apply to all alternatives.  List all technical and programmatic conditions that formed the basis for the estimate.

For each alternative, list and explain all specific assumptions that apply to certain alternatives.  This may include very detailed explanations and/or justifications for the specific assumptions.  Supply data used for the assumptions and explain methodology implemented to develop these assumptions.

For each metric, list key technical and programmatic conditions, estimating ground rules, assumptions, and judgment factors that underpin the estimate as a whole.  Identify specific benefits that have been excluded from the benefit estimate. 
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Describe the derivation of estimated benefits in sufficient detail to allow an independent reviewer to determine whether the estimate is complete, accurate, and realistic.  Identify the primary methodology and techniques employed to construct the estimate for each metric, along with a general statement that relates the rationale for having selected these particular methodologies and techniques. 

· Overview of Methodology should clearly explain what was done and how it was done in a step-wise chronological progression
· All diagrams and tables depicting the methodology should have citations and headings describing their contents.
· All aspects of models used in the estimation process should be clearly identified:
· Identify input assumptions
· For each model identify what data were used and the sources of the data
· Describe, in detail, how the models operate including equations, relationships, etc.
· Identify limitations
· Identify outputs.
  
The following information should be provided: 

· Identify sources of performance and technical data and parameter values. Cite references or source material such as previous analyses and/or studies. Identify the shortcomings of previous analysis which have already been addressed, and those yet to be addressed. 

· Explain, substantiate and evaluate the data used to quantify the expected improvements.   Describe procedures, if any, and provide rationale for normalizing or adjusting the data. 

· Include quantities, unit costs, schedules, and other relevant cost parameters if the analysis involves cost avoidances or savings. These may be documented in a fully annotated Excel spreadsheet with comments and hyperlinks to source documentation.
  
· Provide an overview of the methodology that was used to quantify the data. The overview must clearly explain what was done and how it was done in a step-by-step, chronological progression.

· For example, discuss how the TAF demand forecast, future airport and airspace capacity improvements and interdependencies with other improvements were used to forecast future benefits.

· Diagrams, charts, graphs, or tables are recommended.  All aids depicting the methodology should have citations and headings describing their content.  Models used in the estimation process should be identified and described in detail, including how they operate, input assumptions, known weaknesses, and outputs. References must also be provided.

· If the methodology includes a proprietary or non-commercially available model, cite the measures taken to validate the model.  

· Present the inputs and algorithms or equation for each metric so reviewers can understand the basis for the benefit estimate.

· Discuss qualitative improvements.  These include such items as environmental impacts and the intrinsic value of information, e.g. data sharing.  While these benefits will not have a numeric measure, they must have a description to convey the extent and scale of the improvements.  The analysis must depict the importance of these improvements, and any possible resulting impairment to end users, FAA, or the general public.

· Describe the analytic approach used to distribute the estimated benefits across fiscal years.
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Describe how the high-confidence benefit estimate was generated.  Specifically, summarize how the standard benefit methodologies were adjusted for benefit estimating, technical, schedule, and other risks.  Describe any risk analyses conducted by the Product Team or Investment Analysis Teams (e.g., Monte Carlo simulation, identification of risk mitigation strategies) and how their results were used to create the most likely benefit estimate.  Specify the percentile confidence of the risk-adjusted estimate.  Describe any metric specific procedures used to adjust the most likely estimated benefit for risk. State in constant-year dollar terms the amount of the risk adjustment.
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Specify the FAA Economic Factors, by metric, which were used to determine the monetized value. Present the estimated monetized value in Constant Year (CYXX) dollars, both total dollars and distributed across fiscal years.  Be sure to identify the base year of calculation.

[bookmark: _Toc286144352][bookmark: _Toc289863268][bookmark: _Toc296427590][bookmark: _Toc296427723][bookmark: _Toc335306862][bookmark: _Toc335307065]Benefits Analysis Results

For each metric chosen, provide a graphic showing the distribution of Life-Cycle Benefits vs. Confidence Level for each alternative.  See Figure 5.1.


[image: ]
Figure 5‑1: Distribution of (Metric) Life Cycle Benefits


Provide a graphic showing the distribution of Total Life-Cycle Benefits vs. Confidence Level for each alternative.  See Figure 5-2.




[image: ]
Figure 5‑2:  Distribution of Total Life-Cycle Benefits

For each alternative, provide a table showing the distribution of benefits by fiscal year.  Show high confidence, low confidence and risk adjusted benefits. See Table 5-1.


Alternative (X)
	
	YR-1
	YR-2
	YR-3
	YR-4
	YR-5
	YR6-20
	Total

	High Confidence
	
	
	
	
	
	
	

	Risk Adjusted
	
	
	
	
	
	
	

	Low Confidence
	
	
	
	
	
	
	


Table 5‑1:  Distribution of Benefits by Fiscal Year (Constant $M)
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When a prior benefit estimate exists (for example, when the current estimate supports a program re-baseline), a benefit track should be prepared.  The benefit track should provide a concise explanation for any change to a metric from the prior estimate.  An effective format for documenting a benefit track to a prior estimate is shown in Tables 5.1 and 5.2.
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	[1]
	[2]
	[3]
	[4]
	[5]

	
	Current Estimate 
	Prior Estimate

	Change
([1]-[2])

	Percent Change
([3]/[2])
	Reason for Change

	Metric 1
	
	
	
	
	

	Metric 2
	
	
	
	
	

	Metric 3
	
	
	
	
	

	Etc.
	
	
	
	
	

	Etc.
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	[1]
	[2]
	[3]
	[4]
	[5]

	
	Current Estimate (Dollars)
	Prior Estimate
(Dollars)
	Change
([1]-[2])

	Percent Change
([3]/[2])
	Reason for Change

	Metric 1
	
	
	
	
	

	Metric 2
	
	
	
	
	

	Metric 3
	
	
	
	
	

	Etc.
	
	
	
	
	

	Etc.
	
	
	
	
	

	Total
	
	
	
	
	




[bookmark: _Toc335306864][bookmark: _Toc335307071]Benefits Estimate Documentation

Include copies of spreadsheets, input and output of model runs, inflation rates, tables, etc. 

Benefits Analysis for (Name of Acquisition)
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[image: ]
[bookmark: _Toc12153468]Figure B-1: The Benefits Universe

The above diagram, and the ones that follow, help clarify what needs to be done in a benefit analysis.  Each of the four boxes in the second level of the above diagram is a “benefit category dimension.”

The next diagram depicts the locations of the entities along the Benefit Recipients dimension.  Note that there are three main subdivisions of this dimension, i.e., three classes of benefit recipients: Users of Services, Providers of Services, and Society.  There are reasonably straightforward subdivisions of the first two; Society is more difficult to subdivide.  

[image: ]
[bookmark: _Toc12153469]Figure B-2: Benefits Recipients
The following diagram expands the Types of Benefits dimension to show the four possible locations along this dimension.
[image: ]








Figure B-3: Types of Benefits

Knowing the type of benefits a project will have, and the recipients, is not enough to begin calculating benefits.  We must also include the physical environment(s) in which the benefits will occur.  The next diagram illustrates the possibilities along the Operational Domains dimension.

[image: ] Figure B-4: Operational Domains
[bookmark: _Toc12153471]
A final dimension is related to the mechanisms of how the NAS operates and how a project will “physically” and operationally achieve its benefits.  This dimension is called Enterprise Regimes, and its possible subdivisions are depicted in the diagram below.






[image: ]

[bookmark: _Toc12153472]Figure B-5: Enterprise Regimes
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[bookmark: _Toc335307073][bookmark: _Toc383004079][bookmark: _Toc12157943]Appendix C: Benefit Analysis “RULES of The ROAD”

The following rules and principles should be satisfied by any properly executed benefit estimation project.  The number of rules may appear excessive, but they really are just common sense, and so should be reasonably easy to satisfy.  As a benefit analysis progresses, it would be prudent to periodically review these rules and principles to ensure that the analysis is on track and to reduce the potential for problems later.[footnoteRef:6] [6:  This appendix is largely drawn from material in the EUROCONTROL CARE-INTEGRA Project, Ian Wilson, Technical Manager.] 


General Requirements

Guiding Principles

There must be a documentable cause and effect (temporal) relationship between the investment and the benefits.
Economic benefits must be achievable in monetary terms by specific entities.
Check for potential “negative benefits” (costs, performance degradation, etc.) that might result from the investment.  For example, a project that increases terminal capacity also may have the potential of increasing the likelihood of a collision, particularly if it involves some technical risk.
Consider benefits involving integration between multiple programs.
Consider the impact caused by dependency on other programs.    
The documentation for each IA should include a complete description of the benefit estimation methodologies, the computations, and the data used.
Documentation, data bases, and models should be retained for future use.  Electronic versions should be archived so they don’t disappear with departing staff or contractors.
Plans for a post-implementation evaluation of the actual benefits should be included in the IA, and should be implemented after the project is operational.

Reference case

The reference case (Legacy Case) in year x should be "what the system would be in year x if we did not make this change.” 

Metrics Guidelines

Metrics should be useable and measurable during modeling, operational trials, and in-service operations.
Metrics should be in units of measurement that are useable in business cases by either or both Service Providers and Airspace Users.
Each metric should be clearly and completely defined.  Any assumptions implicit in the definition of the metric should be made explicit and the potential ramifications of the assumptions should be described.
Wherever possible metrics should be those already accepted.  Other metrics should include a full explanation of the reasoning for their choice.
There may be a choice of metrics available to measure a benefit category.  (For example, for Safety one might use fatalities per million departures or fatal accidents per million flight hours.)  In such cases, one should choose the metric most appropriate for the operational environment and project being studied.  The ramifications of using other metrics should also be presented.
If a metric (e.g., a safety metric) incorporates an exposure unit (e.g., flight hours, departures) as part of its definition, the definition and source of the exposure values shall be provided, and the ramifications of the use of different exposure units and any vagaries in the exposure values should be described.

Quantification Guidelines

Methods of measurement should, whenever possible, be objective and incorporate statistical methodology.
If subjective methods of measurement are used for the quantification of a metric, they should not be the only measurement of that metric, and the subjective method should be adequately described and justified.
Whenever different methodologies are used to quantify a metric in different phases of a program (e.g., modeling and operations), the relationships among the methods and the ramifications of the differences should be described to enable formal comparison of the measurements obtained.
The source(s) of the data used to obtain the metric values, any deficiencies in the data, and algorithms for computing metric values shall be documented.
For frequently used metrics and when possible, an easily accessed, current file should be maintained of the data used to generate the metric values. 
For frequently used metrics and when possible, the algorithm(s) used to generate the metric values should be automated.
Wherever possible, the metric quantification methodologies should be based on those already developed.
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[bookmark: _Toc335307074][bookmark: _Toc383004080]Appendix D: Data Sources, Tools, and Models
Table D-1 lists the primary databases available for shortfall and benefits analysis; Tables D-2 and D-3 include key tools and models that support benefits as well as cost analysis.

Table D-1: Data Sources

	Database Name
	Responsible Organization
	Description

	
Aircraft Registry
	
AFS-750
	
The Aircraft Registration Database, which is maintained by the FAA Civil Aviation Registry, includes information on more than 350,000 registered aircraft. FAA aircraft registration information may be searched by: N-number, serial number, name of registered owner, make/model, state and county, territory and country.  Searches may also be made for N-number availability, engine reference information, aircraft dealer names, and received documents.  

http://www.faa.gov/licenses_certificates/aircraft_certification/aircraft_registry/


	
APO Data Analysis System
	
APO-130
	
Aviation Data Analysis System – web access to historical traffic counts, forecasts of aviation activity, and delay statistics.  Data sources include ASPM, ASQP, ATADS, FSDS, OPSNET, TAF, and TFMSC. 

https://aspm.faa.gov/


	
ASIAS
	
AVP-200
	
Aviation System Analysis and Sharing (ASIAS) system is a unique, state-of-the-art aviation safety analysis facility.  ASIAS consists of over 40 data systems and is home to the latest in data integration systems, capable of accessing multiple data sources from the US and around the world. 

Databases included are as follows
· FAA Accident/Incident Data Systems (AIDS)
· Near Midair Collision System (NMACS)
· NTSB Aviation Accident and Incident Data System
· Runway Incursion Database
· World Aircraft Accident Summary (WAAS)


	
ASPM
	
APO-130
	
Aviation System Performance Metrics (ASPM) - Database provides information on individual flight and airport efficiency metrics.  It is a merge of the ASQP, OAG, and ETMS data for flights to/from 77 airports.

https://aspm.faa.gov/


	
ASQP
	
DOT – RITA/BTS
	
Airline Service Quality Performance (ASQP) – submissions from 20 carriers to DOT to airlines’ on-time performance reporting. Data elements include departure & arrival delays, causes of delays and cancellations, and flight times by phase of flight including airborne, taxi-in, taxi-out, and gate-hold. 

POC: Sharon.herman@dot.gov, RITA/BTS  202-366-9059


	
ASRS
	
NASA
	
Aviation Safety Reporting System (ASRS) - Contains operational errors, pilot deviations, and other air traffic problems voluntarily reported by pilots and controllers. ASRS data are used to identify deficiencies and discrepancies in the NAS so that the appropriate authorities can remedy them, support policy formulation and planning for (and improvements to) the NAS, and strengthen the foundation of aviation human factors safety research.
  
http://asrs.arc.nasa.gov/ 


	
ATADS
	
APO-130
	
Air Traffic Activity Data System  (ATADS)–
Is the official source of historical air traffic operations for center, airport, instrument, and approach counts.  Daily, monthly, and annual counts are available on the following screens either by facility, state, region, or nationally.  Some ranking tables are also available.

https://aspm.faa.gov/


	
ATO NDC
	
ATO-A IT Directorate Data Services Division
	
Air Traffic Organization National Data Center – a central data repository containing ATO corporate data including: NAS Mission Support and administrative data such as financial, personnel, staffing standards, facility operations, training, equipment outage, organizational, logistics data, and more.

http://ndc.data.faa.gov

POC: Tai-li Kwan, AJF-A9. ATO NDC Data Administrator, 
202-385-7092


	Economic Factors
	AFI-300
	
Economic Information for Investment Analysis Data Package –created to provide Investment Analysis teams with current economic information to be used in their analyses, drawn from a variety of sources (including APO “Economic Values...” below).  Includes safety-related costs as well as fixed and variable Aircraft Direct Operating Costs (ADOC) by ground, airborne and block hours for different aircraft types.  Also includes FAA employee pay scales, including Core Compensation Plan and Air Traffic Specialized Pay Plan (ATSPP).   

POC: Ellis Feldman, AFI-300, Operations Research Group 202-493-5650


	Economic Values for FAA Investment and Regulatory Decisions, A Guide
	APO 
	
The guide includes values for statistical fatalities and injuries, destroyed and damaged aircraft, passenger value of time (PVT), ADOC, aircraft utilization and capacity factors (passenger and cargo), crew size, passenger load factors.  APO updates this guide periodically.

http://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/ECONOMICVALUESFORFAAINVESTMENTANDREGULATORYDECISIONS10032007.pdf


	
ETMS
	
Volpe Center
	
Enhanced Traffic Management System - A database containing all IFR flight plans and as-flown flights.  It includes several data tables such as departure, arrival messages, boundary crossings, and flight amendments.  It is available at the Volpe National Transportation Systems Center (Volpe Center) in Cambridge, MA and the ATA lab.

Barry Davis, AJR-32, ATA Lab, 202-267-9201
barry.c.davis@faa.gov


	
FSDS
	
APO-130
	
Flight Schedule Data System - Official airport schedules of airline arrivals and departures.  The FSDS contains information on the flight’s airline, flight number, arrival and departure cities, arrival and departure times, frequency of flight, connections, class of service, type of aircraft, number of stops and more.  FSDS previously used OAG as the data source for scheduled flights, now FSDS uses Innovata as the data source.  

https://aspm.faa.gov/


	
FSEP
	
ATO-W
	
Facility, Service, and Equipment Profile - Database is described in FAA Order 6000.5.  It includes information on all FAA commissioned facilities.  Data records include facility type, replacement, and commissioning dates.

https://employees.faa.gov/org/linebusiness/ato/operations/technical_operations/ajw1/ajw1B/fsep/

Nicole Lee Payne, AJW-1B, National FSEP Program Manager, 202-267-5975.


	
NASE
	
AFN
	
NAS Adaptation Services Environment (NASE) is a web portal that provides a centralized, web enabled interface between aeronautical data providers and NAS Programs.  NASE maintains an aeronautical and adaptation data repository for systems that are not web service enabled.  The NASE program continues to modernize the way the FAA collects, stores, standardizes, distributes, and manages aeronautical and adaptation data, making it possible for National Airspace Systems (NAS) to be fielded faster.

https://nase.amc.faa.gov/

	
NASPAS
	
AJW-1B
	
National Airspace System Performance Analysis System –facility and services reports on scheduled and unscheduled outages from the National Outage Database (NODB) and Maintenance Management System (MMS), operational availability, reliability, and mean time to restore. 

http://172.27.212.222/webnaspas/

POC: Deborah Altman (AJW-1B), NASPAS Program Manager, 202-267-5288


	
NFDC
	
ATM-610
	
National Flight Data Center serves as the principal element within the FAA responsible for collecting, collating, validating, storing, and disseminating aeronautical information detailing the physical description and operational status of all components of the National Airspace System (NAS). The data originates from a wide spectrum of authorized sources, including Federal Government offices and systems, FAA air traffic facilities, airway facilities operations, regional offices, airport district offices, procedure developers, the Department of Defense, airport owners and operators, inspectors, and state governments.

https://nfdc.faa.gov/xwiki/bin/view/NFDC/WebHome

Support desk: 202-580-7500


	
NOP
	
ATO-A
	
National Offload Program. Records include flight plans, flight tracks, feeder fix times, runway threshold crossing times, and other flight trajectory data points.  

National Offload Program Archive (NOPA):
http://atasoap.atalab.faa.gov/ATALAB/OffloadExtractor/


	
NTML
	
AJR-44
	
National Traffic Management Log – contains NAS operational data from the TFMS, like Ground Delay Programs, Ground Stops, Restrictions, etc.




	[bookmark: _Hlk126993552]
OPSNET
	
AJR-100
	
Operational Performance System Network – Used for air traffic delays and aircraft operations counts reporting.  The planned evolution of the OPSNET is to include all radar terminal facilities, automated flight service stations (AFSS), and will include reporting requirements such as staffing and facility performance summaries.  More information can be found in FAA Order JO 7210.695.

https://aspm.faa.gov/opsnet/sys/main.asp
(password required)


	
Surface Weather Observations
	
NOAA
	
The National Climatic Data Center (NCDC) DatSav3 integrated surface weather observations provides several key fields such as ceiling, visibility, winds, type of weather events, etc.

www.ncdc.noaa.gov

Phone: 828-271-4800
National Climatic Data Center
151 Patton Ave
Asheville, NC 28801

	
TAF
	
APO-130
	
Terminal Area Forecast (TAF) is the official aviation activity forecast for FAA facilities.  This includes providing forecasts for the major users of the NAS: air carriers, air taxi, general aviation, and military.  Updated once a year, towards the beginning of the calendar year.  

https://aspm.faa.gov/


	
TECHNET
	
National Operations Division
	
Contains daily reports on all scheduled and unscheduled outages and NAS delays that were related to the particular facility type.  Remote Monitoring and Logging Service (RMLS) logs can be searched to find the tickets related to an outage, including technician comments.

http://technet.faa.gov


	
TFMSC
	

	
Traffic Flow Management System Counts (TFMSC) provides traffic counts by airport or by city-pair.  These traffic counts are not the official traffic counts, since they only include filed flight plans and flights detected in the NAS, usually by radar.  

https://aspm.faa.gov/


	
TRANSTATS
	
BTS/RITA
	
The Intermodal Transportation Database includes Air Carrier Form 41 and 298C financial data submissions.  T-100 Carrier statistics, on-time performance summaries, and many more supporting aviation-related tables.  

http://www.transtats.bts.gov/


	
TTAP
	
AJT-32 Terminal Planning
	
Terminal Track Analysis Program – Hourly traffic counts for TRACONs and towers. Categories include IFR/SVFR, VFR, Local Operations, and Over-flights.

POC link: http://terminalapps.faa.gov/CIMonitor/index.cfm?action=ContactsList





Table D-2: Tools that support benefits and cost analysis

	Model/Tool Name
	Description

	
AirTOp
	
AirTOp, an abbreviation for Air Traffic Optimization, was developed by Airtopsoft SA. Airtopsoft SA is a European-based company specializing in the development of air traffic simulation and optimization systems. The AirTOp simulator is designed to be a high-fidelity, modular, rule-based, multi-architecture product which provides gate-to-gate fast-time simulation. It has the capability of modeling the en-route traffic, TMA, airport ground and terminal, traffic flow management, project management, and providing integrated customizable reporting.

http://airtopsoft.com/products.html

POC's:  Jessica Young, ANG-C41, 609-485-7920; 
Marie Kee, ANG-C41, 609-485-4973


	
ATSBM
	
Air Traffic Services Business Model (ATSBM) integrates ATO cost data, facility data, ETMS activity data, and estimated user cost and revenue data to provide a comprehensive view of the production and consumption of NAS services.  

POC:  Jady Handal, AJW-1B, 202-267-3241


	
AwSim
	
Developed by AEROSPACE Engineering Inc. is a suite of trajectory, simulation, conflict prediction, conflict resolution, and metric tools that can perform a wide range of air traffic simulation and assessment tasks.  AwSim, through the utilization of several intertwined modules can upgrade the quality of FAA's analyses efforts substantially.  These capabilities include manipulating 4-dimensional flight trajectories, identifying and resolving aircraft-to-aircraft and aircraft-to-airspace conflicts, evaluating initiatives such as new RNP procedures, reduced horizontal and vertical separations.  

www.freeflight.com/aerospace/products/awsim/

 FAA Contact: Dan Citrenbaum, AFI-300, 202-385-7302


	
iLog CPLEX Optimization Studio
	
One of the most popular linear programming tools.  This is a high-performance mathematical programming solver for linear programming, mixed integer programming, and quadratic programming.  

http://www-01.ibm.com/software/integration/optimization/cplex-optimizer/

	
iPMAC
	
This is the Internet version of PMAC that is currently in a beta version.  It is a data analysis tool that provides user-friendly access to airline operations and airport data through a web browser.  It utilizes the ASQP, OAG, and ASPM as its primary data sources to report historical delays and demand.

POC:  Jake Sagha, AFI-300, 202-267-4003
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NASPAC
	
National Airspace System Performance Analysis Capability is a discrete-event simulation model that measures system performance.  It tracks aircraft competing for air traffic control resources as they progress through the NAS.  It is also used to evaluate impacts of airport improvements (ex. added runways, runway extensions, taxi time changes, and pushback and turnaround changes) on NAS performance.  It enables the FAA and the aviation industry to study the effects of proposed changes in design, structure, and configuration of the various airspace and air components of the NAS.

Doug Baart, FAATC AJG-66, 609-485-5105, 



	
NODM
	
The NAS Outage Disruption Model (SODM) provides an easy way to estimate the effect on NAS system delay resulting from changes in the reliability and repair time of major FAA air traffic control (ATC) systems.  The user provides the new reliability and repair time values and the future year being studied, and the model generates a probability distribution of total delay for that year relative to the 1997 baseline year.

Ellis Feldman, AFI-300, 202-493-5650


	
PDARS
	
Performance Data Analysis and Reporting System is a means of capturing, storing, and analyzing SAR, ARTS  and STARs radar track data. Specific analysis include airspace redesign, flight path and profile analysis, traffic flow and sector loading.  The data is viewed through the GRADE graphical user interface

Frank Soloninka, AJR-G, 202-385-7112
Ellis Feldman, AFI-300, 202-493-5650


	
RAMS
	
Reorganized ATC Mathematical Simulator measures the workloads associated with ATC systems and organizations.  It also offers users the possibility of carrying out planning, organizational, high-level, or in-depth studies of ATC concepts.  Using multi-parameter conflict detection algorithms and an integrated rule-based conflict resolution system, RAMS offers the possibility of studying a wide range of ATC functions, from airspace management or route planning, to in-depth investigations of localized interest areas such as controller workload.  (Eurocontrol, CACI).   


Al Schwartz, ACB-330, 609-485-4226


	
SAS
	
Statistical Analysis System (SAS) is an integrated system of software products allowing programming to support data analysis, report creation, statistical analysis, forecasting, applications development, and data warehousing.

http://www.sas.com/

POC:  Jake Sagha, AFI-300, 202-267-4003


	
SDAT
	
SDAT primarily focuses on chart analysis and airspace design.  SDAT provides multi-facility display and analysis of the interactions between airspace and traffic.  The system includes full support for FAA data sources, project management, and airspace modification/design.  SDAT performs analysis of potential conflicts, traffic density, and traffic loading in air traffic control sectors, military airspace, and other airspace volumes.  SDAT provides tools for post-operation analysis and engineering of airspace and traffic flows.  

http://atalab.faa.gov/sdat/


	
SWAC
	
System Wide Analysis Capability (SWAC) is a system-wide model used to analyze advanced ATM concepts and aid with NextGen studies, NAS performance analysis, and investment analysis.  This is a discrete event queuing model which evolved from NAS Performance Analysis System (NASPAC).

POC:  Joe Post; ANG-5, Systems Analysis & Modeling; 202-385-7305






Table D-3: Models that can be of assistance when conducting benefits analysis 

	Software/Tool
	Org.
	Description

	
ACEIT
	
NA
	
ACEIT (Automated Cost Estimating Integrated Tools) is a family of cost applications that support program managers and cost/financial analysts during all phases of a program's life-cycle. ACEIT applications support the analysis, development, sharing, and reporting of cost estimates to provide a framework to automate key analysis tasks and simplify/standardize the estimating process.  Additional information is available at:  http://aceit.com/

POC: Katrina Hall, AFI-200, Life-Cycle Cost Estimating Group 202-493-5668


	
COCOMO II
	
NA
	
COnstructive COst MOdel II (COCOMO II) is a model that allows one to estimate the cost, effort, and schedule when planning a new software development activity. It consists of three sub-models each one offering increased fidelity the further along one is in the project planning and design process. These sub-models are: Applications Composition, Early Design, and Post-architecture models.

COCOMO II can be used for the following major decision situations:  
· Making investment or other financial decisions involving a software development effort
· Setting project budgets and schedules as a basis for planning and control
· Making software cost and schedule risk management decisions
· Deciding which parts of a software system to develop, reuse, lease, or purchase
· Making legacy software inventory decisions: what parts to modify, phase out, outsource, etc.
· Setting mixed investment strategies to improve organization's software capability, via reuse, tools, process maturity, outsourcing, etc.

Additional information is available at: http://sunset.usc.edu/csse/research/COCOMOII/cocomo_main.html

POC: Katrina Hall, AFI-200, Life-Cycle Cost Estimating Group 202-493-5668


	
PEG
	
AFI-200
	
Pocket Estimating Guide is a collection of cost factors mapped to the FAA Standard Work Breakdown Structure (WBS), developed to enhance analysts’ abilities to cross-check existing estimates and to support the development of initial estimates for missing WBS elements.

POC: Katrina Hall, AFI-200, Life-Cycle Cost Estimating Group 202-493-5668


	
SEER-SEM
	
NA
	
SEER for Software (SEER-SEM) is an algorithmic project management software application designed specifically to estimate, plan and monitor the effort and resources required for any type of software development and/or maintenance project. SEER, which comes from the noun, referring to one having the ability to foresee the future, relies on parametric algorithms, knowledge bases, simulation-based probability, and historical precedents to allow project managers, engineers, and cost analysts to accurately estimate a project's cost schedule, risk, and effort before the project is started.  Additional information is available at: 

http://www.galorath.com/index.php/products/software/C5

POC: Katrina Hall, AFI-200, Life-Cycle Cost Estimating Group 202-493-5668






SPREADSHEET TOOLS
· SOLVER1 - mathematical modeling and problem solving software system based on a declarative, rule-based language, which solves a system algebraically by the principle of consecutive substitution. 
· Crystal Ball – application suite for predictive modeling, Monte Carlo simulation and forecasting.
1  FAA does not currently have a license for this tool. 
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